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MATERIAL,  denotes  fomething  compofed  of 
matter .  In  which  fenfe  the  word  Hands 

oppofed  to  immaterial  See  Matter  and  Meta¬ 
physics. 


MATERIALISTS,  a  fe£l  in  the  ancient  church, 
compofed  of  perfons  who,  being  prepoflfefled  with  that 
maxim  in  the  ancient  philofophy,  Ex  tiihilo  nihil Jit , 
°f  nothing  nothing  can  arife,”  had  recourfe  to  an 
internal  matter,  on  which  they  fuppofed  God  wrought 
in  the  creation  \  inflead  of  admitting  God  alone  as  the 
foie  caufe  of  the  exigence  of  all  things.  Tertullian  vi- 


M  A  T 

goroufly  oppofes  the  do&rtne  of  the  materialifts  in  his  Material- 
treatife  againft  Hermogenes,  who  was  one  of  their 
number.  v  lul-  - 

Materialists  is  alfo  a  name  given  to  thofe  who 
maintain  that  the  foul  of  man  is  material  \  or  that  the 
principle  of  perception  and  thought  is  not  a  fubftance 
diftinft  from  the  body,  but  the  refult  of  corporeal  orga¬ 
nization  :  See  Metaphysics.  There  are  others,  call¬ 
ed  by  this  name,  who  have  maintained  that  there  is 
nothing  but  matter  in  the  univerfe  ;  and  that  the  Deity 
himfelf  is  material.  See  Spinoza. 


MATHEMATICS. 


Definition  *JVTA  THEMATICS  is  divided  into  two  kinds,  pure 
made1  C~  an<^  mm*xed'  In  pure  mathematics  magnitude  is 

confidered  in  the  abitra£t  5  and  as  they  are  founded  on 
the.  fimpleft  notions  of  quantity,  the  concluiions  to 
which  they  lead  have  the  fame  evidence  and  certainty 
as  the  elementary  principles  from  which  thefe  conclu¬ 
sions  are  deduced.  This  branch  of  mathematics  com¬ 
prehends,  I.  Arithmetic, ,  which  treats  of  the  properties 
of  numbers.  2.  Geometry ,  which  treats  of  extenfion  as 
endowed  with  three  dimenfions,  length,  breadth,  and 
thicknefs,  without  confidering  the  phyfical  qualities 
infeparable  from  bodies  in  their  natural  Hate.  3.  Al¬ 
gebra ,  fometimes  called  univerfal  arithmetic,  which 
compares  together  all  kinds  of  quantities,  whatever  be 
their  value.  4.  1  he  direEl  and  inverfe  method  of  Flux¬ 
ions,  (called  on  the  continent,  the  differential  and  inte¬ 
gral  calculi  f  which  confider  magnitudes  as  divided  in¬ 
to  two  kinds,  conftant  and  variable,  the  variable  magni¬ 
tudes  being  generated  by  motion  5  and  which  deter¬ 
mines  the  value  of  quantities  from  the  velocities  of  the 
motions  with  which  they  are  generated.  Mixed  Mathe¬ 
matics  is  the  application  of  pure  mathematics  to  certain 
eftablifhed  phyfical  principles,  and  comprehends  all  the 
phyfico-mathematical  fciences,  namely,  1.  Mechanics; 
2.  Hydrodynamics;  3.  Optics;  4. Afronomy ;  5.  A- 
coufics  ;  6.  Ele&ricity  ;  and,  7.  Magnetifm.  The  hi- 
Hory  of  thefe  various  branches  of  fcience  having  been 
given  at  full  length,  we  (hall  at  prefent  dire61  the  at¬ 
tention  of  the  reader  to  the  origin  and  progrefs  of  pure 
mathematics. 

2.  In  attempting  to  difeover  the  origin  of  arithmetic 
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and  geometry,  it  would  be  a  fruitlefs  talk  to  conduct 
the  reader  into  thofe  ages  of  fable  which  preceded  the 
records  of  authentic  hiitory.  Our  means  of  informa¬ 
tion  upon  this  fubje&  are  extremely  limited  and  im- 
perfeft  ;  and  it  would  but  ill  accord  with  the  dignity 
of  a  fcience  whofe  principles  and  concluiions  are  alike 
irrefiftible,  to  found  its  hi  (lory  upon  conje&ure  and 
fable.  But  notwithflanding  this  obfeurity  in  which  The  lei- 
the  early  hiitory  of  the  fciences  is  enveloped,  one  thing  ences  origi- 
appears  certain,  that  arithmetic  and  geometry,  and  fomenatcc*  *n 
of  the  phyfical  fciences,  had  made  confiderable  progrefs 
in  Egypt,  when  the  mylteries  and  the  theology  of  that 
favoured  kingdom  were  tranfplanted  into  Greece.  It 
is  highly  probable  that  much  natural  and  moral  know"- 
ledge  was  taught  in  the  Eleufinian  and  Dionyfian  my- 
fteries,  which  the  Greeks  borrowed  from  the  Egyptians, 
and  that  feveral  of  the  Grecian  philofophers  were  in¬ 
duced  by  this  circumitance  to  travel  into  Egypt,  in 
fearch  of  thofe  higher  degrees  of  knowledge,  which  an 
acquaintance  with  the  Egyptian  myileries  had  taught 
them  to  anticipate.  We  accordingly  find  Thales  and  a  0.  640. 
Pythagoras  fucceflively  under  the  tuition  of  the  Egyp-  A.  C.  590. 
tian  priefts,  and  returning  into  Greece  loaded  with  the 
intellectual  treafures  of  Egypt.  By  the  eftabliihment 
of  the  Ionian  fchool  at  Miletus,  Thales  inftru&ed  his  Difcoveries 
countrymen  in  the  knowledge  which  he  had  received,  of  Thales, 
and  gave  birth  to  that  fpirit  of  inveftigation  and  dif- 
covery  with  which  his  followers  were  infpired.  He 
taught  them  the  method  of  afeertaining  the  height  of 
the  pyramids  of  Memphis  by  the  length  of  their 
fhadows  *,  and  there  is  reafon  to  believe  that  he  was  the 
A  firft 
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firft  who  employed  the  circumference  of  a  circle  for  the 
menluration  of  angles.  That  he  was  the  author  of 
greater  difcoveries,  which  have  been  either  loft  or  a- 
fcribed  to  others,  there  can  be  little  doubt  }  but  thefe 
are  the  only  fafts  in  the  hiftory  of  Thales  which  time 
has  fpared. 

Difcoveries  3.  The  fcience  of  arithmetic  was  one  of  the  chief 
of  Pythago-branclies  0f  the  Pythagorean  difcipline.  Pythagoras 
ras*  attached  feveral  myfterious  virtues  to  certain  combina¬ 

tions  of  numbers.  He  fwore  by  four ,  which  he  regard¬ 
ed  as  the  chief  of  numbers.  In 'the  number  three  he 
fuppofed  many  wonderful  properties  to  exift  }  and  he 
regarded  a  knowledge  of  arithmetic  as  the  chief  good. 
But  of  all  Pythagoras’s  difcoveries  in  arithmetic,  none 
have  reached  our  times  but  his  multiplication  table.  In 
geometry,  however,  the  philofopker  of  Samos  feems  to 
have  been  more  fuecefsful.  The  difeovery  of  the  ce¬ 
lebrated  propofition  which  forms  the  47th  of  the  firft. 
book  of  Euclid’s  Elements,  that  in  every  right-angled 
triangle  the  fquare  of  the  fide  fubtending  the  right 
angle  is  equal  to  the  fum  of  the  fquares  of  the  other 
two  fides,  has  immortalized  his  name  ,  and  whether  we 
confider  the  inherent  beauty  of  the  propofition,  or  the 
extent  of  its  application  in  the  mathematical  fciences, 
we  cannot  fail  to  clafs  it  among  the  moft  important 
truths  in  geometry.  From  this  propofition  its  author 
concluded  that  the  diagonal  of  a  fquare  is  incommen- 
fuiate  to  its  fide  \  and  thus  gave  occafion  to  the  dif¬ 
eovery  of  feveral  general  properties  of  other  incom- 
menfurate  lines  and  numbers. 

4.  In  the  time  which  elapfed  between  the  birth  of  Py¬ 
thagoras  and  the  deftruftion  of  the  Alexandrian  fchool, 
the  mathematical  fciences  were  cultivated  with  great  ar¬ 
dour  and  fuccefs.  Many  of  the  elementary  propofitions  of 
geometry  were  difeovered  during  this  period  }  but  hi¬ 
ftory  does  not  enable  us  to  refer  each  difeovery  to  its 
proper  author.  The  method  of  letting  fall  a  perpendi¬ 
cular  upon  a  right  line  from  a  given  point  (Euclid,  B.  I. 
prop,  xi.)  ; — of  dividing  an  angle  into  two  equal  parts, 
(Euclid,  B.  I.  prop,  ix.)  ;  and  of  making  an  angle  equal 
to  a  given  angle,  (Euclid  B.  I.  prop,  xxiii.)  were  in- 
Difcoverics  vented  by  Oenopidus  of  Chios.  About  the  fame  time 
of  Oenopi-  Zenodorus,  fomc  of  whofe  writings  have  been  preferved 
dus  andZe~ky  Theon  in  his  commentary  on  Ptolemy,  demonftrated, 
1:  orus.  oppofition  to  the  opinion  then  entertained,  that  ifo- 
perimetrical  figures  have  equal  areas.  Coeval  with  this 
difeovery  was  the  theory  of  regular  bodies,  for  which 
we  are  indebted  to  the  Pythagorean  fchool. 

The  cele-  5.  About  this  time  the  celebrated  problem  of  the  du¬ 
brated  pro- plication  of  the  cube  began  to  occupy  the  attention  of 
blem  of  thetke  Greek  geometers.  In  this  problem  it  was  required 
of  th^cube  t0  conftruft  a  cube  whofe  folid  content  ftiould  be 
propofed  double  that  of  a  given  cube  ;  and  the  affiftance  of  no 
and  inveftUother  inftrument  but  the  rule  and  compaffcs  was  to  be 
gated.  employed.  The  origin  of  this  problem  has  been  a- 
feribed  by  tradition  to  a  demand  of  one  of  the  Grecian 
deities..  The  Athenians  having  offered  fome  affront  to 
Apollo,  were  afflifted  with  a  dreadful  peftilence  }  and 
upon  confulting  the  oracle  at  Delos,  received  for  an- 
fwer,  Double  the  altar  of  Apollo,  The  altar  alluded  to 
happened  to  be  cubical ;  and  the  problem,  fuppofed  to 
be  of  divine  origin,  was  invert igated  with  ardour  by  the 
Greek  geometers,  though  it  afterwards  baffled  all  their 
acutenefs.  The  folution  of  this  difficulty  was  attempt- 
A.  C.  450.  ed  by  Hippocrates  of  Chios.  He  difeovered,  that  if 


two  mean  proportionals  could  be  found  between  the 
fide  of  the  given  cube,  and  the  double  of  that  fide,  the 
firft  of  thefe  proportionals  would  be  the  fide  of  the 
cube  fought.  In  order  to  effect  this,  Plato  invented  an 
inftrument  compofcd  of  two  rules,  one  of  which  moved 
in  grooves  cut  in  two  arms  at  right  angles  to  the 
other,  fo  as  always  to  continue  parallel  with  it ;  but  as 
this  method  was  mechanical,  and  likewife  fuppofed  the 
defeription  of  a  curve  of  the  third  order,  it  did  not  fa- 
tisfy  the  ancient  geometers.  The  doftrine  of  conic  Conic-fec-  I 
feftions,  which  was  at  this  time  introduced  into  geo- tions  difeo- 
metry  by  Plato,  and  which  was  fo  widely  extended  as^r^^^ 
to  receive  the  name  of  the  higher  geometry,  was  fuccefs-  390.  ! 
fully  employed  in  the  problem  of  doubling  the  cube. 
Menechmus  found  that  the  two  mean  proportionals  men¬ 
tioned'  by  Hippocrates,  might  be  confidered  as  the  ordi¬ 
nates  of  two  conic  feftions,  which  being  conftrufted  ac¬ 
cording  to  the  conditions  of  the  problem,  would  interfeft 
one  another  in  two  points  proper  for  the  folution  of  the 
problem.  The  queftion  having  affumed  this  form,  gave 
rife  to  the  theory  of  geometrical  loci,  of  which  fo  many 
important  applications  have  been  made.  In  doubling 
the  cube,  therefore,  we  have  only  to  employ  the  inftru- 
ments  which  have  been  invented  for  dclcribing  the 
conic  feftions  by  one  continued  motion.  It  was  after¬ 
wards  found,  that  inftead  of  employing  two  conic  fec- 
tions,  the  problem  could  be  folved  by  the  interfeftion  of 
the  circle  of  the  parabola.  Succeeding  geometers  em¬ 
ployed  other  curves  for  this  purpofe,  fuch  as  the  con-  A,  C.  2 So. 
choid  of  Nicomedcs  and  the  ciffoid  of  Diodes,  &c.  A.  C.  460. 
An  ingenious  method  of  finding  the  two  mean  propor¬ 
tionals,  without  the  aid  of  the  conic  feftions,  was  after- A.  D.  400. 
wfards  given  by  Pappus  in  his  mathematical  collections. 

6.  Another  celebrated  problem,  to  trifeft  an  angle,  The  trifec- 
was  agitated  in  the  fchool  of  Plato.  It  was  found  that  this  ft°n  °f  an 
problem  depended  upon  principles  analogous  to  fehofe  of  an*le* 
the  duplication  of  the  cube,  and  that  it  could  be  con- 

ftr u£ted  either  by  the  interfeftion  of  two  conic  feftions, 
or  by  the  interfeftion  of  a  circle  with  a  parabola. 

Without  the  aid  of  the  conic  feftions,  it  was  reduced  to 
this  fimple  propofition  : — To  draw  a  line  to  a  femicircle 
from  a  given  point,  which  line  fhall  cut  its  circumfer¬ 
ence,  and  the  prolongation  of  the  diameter  that  forms 
its  bafe,  fo  that  the  part  of  the  line  comprehended  be¬ 
tween  the  two  points  of  interfeftion  fhall  be  equal  to 
the.  radius.  From  this  propofition  feveral  eafy  confirma¬ 
tions  may  be  derived.  Dinoftratus  of  the  Platonic 
fchool,  and  the  cotemporary  of  Menechmus,  invented  a 
curve  by  which  the  preceding  problem  might  be  folved. 

It  had  the  advantage  alfo  of  giving  the  multiplication  of 
an  angle,  and  the  quadrature  of  the  circle,  from  which 
it  derived  the  name  of  quadratrix. 

7.  While  Hippocrates  of  Chios  wras  paving  the  way  for  Hippe- 
the  method  of  doubling  the  cube,  which  was  afterwards  crates’s 
given  by  Pappus,  he  diftinguifhed  hinifelf  by  the  qua-  ^n^a*  Q 
drature  of  the  lunulse  of  the  circle  ;  and  had  from  this 
circumftance  the  honour  of  being  the  firft  who  found  a 
curvilineal  area  equal  to  a  fpace  bounded  by  right  lines. 

He  wras  likewife  the  author  of  Elements  of  Geometry, 
a  work,  which,  though  highly  approved  of  by  his  co¬ 
temporaries,  has  fhared  the  fame  fate  with  fome  of  the 
moft  valuable  productions  of  antiquity. 

8.  After  the  conic  feftions  had  been  introduced  into 
geometry  by  Plato,  they  received  many  important  ad¬ 
ditions  from  Euxodus,  Menechmus,  and  Arifteus.  The 

latter 
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A.  C.  380.  latter  of  thefe  philofophers  wrote  five  books  on  conic  fee- 
tions,  which,  unfortunately  for  fcience,  have  not  readied 
A.  C.  300.  Qur  tjmes# 

Elements  of  q.  About  this  time  appeared  Euclid’s  Elements  of 
Euclid.  Geometry,  a  work  which  has  been  employed  for  2000 
years  in  teaching  the  principles  of  mathematics,  and 
which  is  (till  reckoned  the  mod  complete  work  upon  the 
fubje£l.  Peter  Ramus  has  aferibed  to  Thcon  both  the  pro¬ 
portions  and  the  demonftrations  in  Euelid.  It  has  been 
the  opinion  of  others  that  the  proportions  belong  to 
Euclid,  and  the  demonftrations  to  Theon,  while  others 
have  given  to  Euclid  the  honour  of  both.  It  feetns  mod 
probable,  however,  that  Euclid  merely  colle&ed  and  ar¬ 
ranged  the  geometrical  knowledge  of  the  ancients,  and 
that  he  fupplied  many  new  proportions  in  order  to  form 
that  chain  of  reafouing  whieh  runs  through  his  ele¬ 
ments.  This  great  work  of  the  Greek  geometer  con- 
lids  of  fifteen  books  :  the  eleven  fil'd  books  contain  the 
elements  of  pure  geometry,  and  the  red  contain  the 
general  theory  of  ratios,  and  the  leading  properties  of 
commenfurate  and  incommenfurate  numbers. 

Difcoveries  10.  Archimedes,  the  greated  geometer  among  the  an- 
<of  Archi-  cients,  flourifhed  about  half  a  century  after  Euclid, 
tncdcs.  j^e  was  the  fird  who  found  the  ratio  between  the  dia- 
A.  C.  250.  mcter  Qf  a  cirele  and  its  cireumferenee  ;  and,  by  a  me¬ 
thod  of  approximation,  he  determined  this  ratio  to  be  as 
7  to  22.  This  rcfult  was  obtained  by  taking  an  arithmeti¬ 
cal  mean  between  the  perimeters  of  the  inferibed  and 
circumfcribed  polygon,  and  is  fuffieiently  accurate  for 
every  practical  purpofe.  Many  attempts  have  fince 
been  made  to  adign  the  precife  ratio  of  the  circumfer¬ 
ence  of  a  cirele  to  its  diameter  *,  but  in  the  prefent  date 
of  geometry  this  problem  does  not  feem  to  admit  of  a 
folution.  The  limits  of  this  article  will  not  permit  us 
to  enlarge  upon  the  difcoveries  of  the  philofopher  of 
Syracufe.  We  ean  only  date,  that  he  difeovered  the 
fuperficies  of  a  fphere  to  be  equal  to  the  convex  furface 
of  the  circumfcribed  cylinder,  or  to  the  area  of  four  of 
its  great  circles,  and  that  the  folidity  of  the  fphere  is 
to  that  of  the  cylinder  as  3  to  2.  He  difeovered  that 
the  folidity  of  the  paraboloid  is  one  half  that  of  the  cir¬ 
cumfcribed  cylinder,  and  that  the  area  of  the  parabola 
is  two  thirds  that  of  the  circumfcribed  reftangle  *,  and 
he  was  the  fird  who  pointed  out  the  method  of  drawing 
tangents  and  forming  fpirals.  Thefe  difcoveries  are 
contained  in  his  works  on  the  dimenfion  of  the  circle, 
on  the  fphere  and  cylinder,  on  conoids  and  fpheroids, 
and  on  fpiral  lines.  Archimedes  was  fo  fond  of  his 
difeovery  of  the  proportion  between  the  folidity  of  the 
fphere  and  that  of  the  cylinder,  that  he  ordered  to  be 
placed  upon  his  tomb  a  fphere  inferibed  in  a  cylinder, 
and  likewife  the  numbers  which  exprefs  the  ratio  of 
thefe  folids. 

Difcoveries  11.  While  geometry  was  thus  advancing  with  fuch 
of  Apollo-  rapid  Reps,  Apollonius  Pergaeus,  fo  called  from  being 
aI^C.  20c  k°rn  at  Perga  in  Pamphylia,  followed  in  the  Reps  of 
Archimedes,  and  widely  extended  the  boundaries  of 
the  fcience.  In  addition  to  feveral  mathematical  works, 
which  are  now  loR,  Apollonius  wrote  a  treatife  on  the 
theory  of  the  conic  fe&ions,  which  contains  all  their 
properties  with  relation  to  their  axes,  their  diameters, 
and  their  tangents.  He  demonRrated  the  celebrated 
theorem,  that  the  parallelogram  deferibed  about  the 
two  conjugate  diameters  of  an  ellipfe  or  hyperbola  is 


equal  to  the  rectangle  deferibed  round  the  two  axes, 
and  that  the  fum  or  difference  of  the  fquares  of  the  two 
conjugate  diameters  are  equal  to  the  fum  or  difference 
of  the  fquares  of  the  two  axes.  In  his  fifth  book  he  de¬ 
termines  the  grcateR  and  the  leaR  lines  that  can  be 
drawn  to  the  eireumferenees  of  the  conic  fc£tions  from 
a  given  point,  whether  this  point  is  fituated  in  or  out 
of  the  axis.  This  work,  which  contains  every  where 
the  deepeR  marks  of  an  inventive  genius,  procured  for 
its  author  the  appellation  of  the  Great  Geometer . 

12.  There  is  feme  reafon  to  believe,  that  the  Egyp-McneJaus 
tians  were  a  little  acquainted  with  plane  trigonometry ; 

and  there  can  be  no  doubt  that  it  was  known  to  the  t^-iangies. 
Greeks.  Spherical  trigonometry, which  isa  more  difficulty.  D.  55. 
part  of  geometry,  does  not  feem  to  have  made  any  pro- 
grefs  till  the  time  of  Menelaus,  an  excellent  geometri¬ 
cian  and  aRronomer.  In  his  work  on  fpherical  triangles, 
he  gives  the  method  of  conRru£ting  them,  and  of  refolv- 
ing  moR  of  the  cafes  which  v'ere  neeeffary  in  the  an¬ 
cient  aRronomy.  A11  introdu&ion  to  fpherieal  trigonome-  Jheodo- 
try  had  already  been  given  to  the  world  by  Theodofius^ 5  p 
in  his  Treatife  on  Spherics,  where  he  examines  the  ^  *c  6o 
relative  properties  of  different  circles  formed  by  cutting 
a  fphere  in  all  dirc6tions. 

13.  Though  the  Greeks  had  made  great  progrefs  inProgrefsof 
the  fcience  of  geometry,  they  do  not  feem  to  haveanal>^s* 
hitherto  confidered  quantity  in  its  general  or  abRra£t 

Rate.  In  the  writings  of  Plato  wTe  can  difeover  fome- 
thing  like  traces  of  geometrical  analyfis  ;  and  in  the 
feventh  propofition  of  Archimedes’s  work  on  the  fphere 
and  the  cylinder,  thefe  traces  are  more  diRin£lly  mark¬ 
ed.  He  reafons  about  unknown  magnitudes  as  if  they 
were  known,  and  he  finally  arrives  at  an  analogy,  which, 

•when  put  into  the  language  of  algebra,  gives  an  equa¬ 
tion  of  the  third  degree,  which  leads  to  the  folution  of 
the  problem. 

14.  It  wras  referved,  however,  for  Diophantus  to  lay  The  analy- 
the  foundation  of  the  modem  nnalylis,  by  his  invention 

of  the  analyfis  of  indeterminate  problems  *,  for  the  me-problCms 
thod  which  he  employed  in  the  refolution  of  thefe  pro-  invented  by 
blems  has  a  Rriking  analogy  to  the  prefent  mode  of  re-  Diophan- 
folving  equations  of  the  iR  and  2d  degrees.  He  was^s* 
likewife  the  author  of  thirteen  books  on  arithmetic,  fe-  ’  *  35°* 

veral  of  which  are  now  loR.  The  works  of  Diophantus 
were  honoured  with  a  commentary  by  the  beautiful  and 
learned  Hypatia,  the  daughter  of  Theon.  The  fame  a.  D.  410. 
fanaticifm  which  led  to  the  murder  of  this  aceompliRied 
female  was  probably  the  caufe  that  her  works  have  not 
defeended  to  poRerity. 

1 5.  Near  the  end  of  the  fourth  eentury  of  the  ChriRian  Mathcma- 
era,  Pappus  of  Alexandria  publiffied  his  mathematical h,cai™llcc‘ 
colle<Rions,  a  work  which,  belides  many  new  propofi-  p^pp  °s 
tions  of  his  own,  contains  the  moR  valuable  produ£tions 

of  ancient  geometry.  Gut  of  the  eight  books  of  which  4°°* 
this  work  confiRed,  two  have  been  loR  ;  the  reR  are  oc¬ 
cupied  with  queRions  in  geometry,  aRronomy,  and  me¬ 
chanics. 

1 6.  Diocles,  whom  we  have  already  had  occafion  to  Difcoveric* 
mention  as  the  inventor  of  the  ciffoid,  difeovered  the  folu-  -^ioc^cs» 
tion  of  a  problem  propofed  by  Arehimedt*,  viz.  to  cut 

a  fphere  by  a  plane  in  a  given  ratio.  The  folution  of 
Diocles  has  been  conveyed  to  us  by  Eutocius,  who 
wrote  commentaries  on  feme  of  the  works  of  Archi¬ 
medes  and  Apollonius,  A.  D.  5 20.  About  the  time 
A  2  of 


MATHEMATICS. 


4 

and  Sere-  of  Diodes  flourifhed  Serenus,  who  -wrote  two  books  on 
31US*  the  cylinder  and  cone,  which  have  been  publifhed  at 

the  end  of  Halley’s  edition  of  Apollonius. 

Labours  of  1 7.  Geometry  was  like  wife  indebted  to  Proclus,  the 
Proclus.  head  of  the  Platonic  fchool  at  Athens,  not  only  for  his  pa- 
•  •  5°°*  tronage  of  men  of  fcience,  but  his  commentary  on  the 
firft  book  of  Euclid.  Mathematics  were  alfo  cultivated 
by  Marinus,  the  author  of  the  Introdu&ion  to  Euclid’s 
Data  ; — by  Ifidorus  of  Miletus,  who  was  a  difciple  of 
Proclus,  and  by  Hero  the  younger,  whofe  work,  en¬ 
titled  Geodefia,  contains  the  method  of  determining  the 
area  of  a  triangle  from  its  three  tides. 

Definition  mathematical  fciences  were  thus  flou- 

of  uic  a-  rifhing  in  Greece,  and  were  fo  fuccefsfully  cultivated  by 
lexandriun  the  philofophers  of  the  Alexandrian  fchool,  their  very 
library.  exiftcnce  was  threatened  by  one  of  thofe  great  revolu¬ 
tions  with  which  the  world  has  been  convulfed.  The 
dreadful  ravages  which  were  committed  by  the  fuccef- 
fors  of  Mahomet  in  Egypt,  Pcrfia,  and  Syria,  the  de- 
Rrudlion  of  the  Alexandrian  library  by  the  caliph 
Omar,  and  the  difperfion  of  a  number  of  thofe  illuftrious 
men  who  had  Hocked  to  Alexandria  as  the  cultivators 
of  fcience,  gave  a  deadly  blow  to  the  progrefs  of  geo- 
Revival  of  metry.  When  the  fanaticifm  of  the  Mahometan  reli- 
fciencc.  gion,  however,  had  fubfided,  and  the  termination  of 
war  had  turned  the  minds  of  the  Arabs  to  the  purfuits 
of  peace,  the  arts  and  fciences  engaged  their  affe&ion, 
and  they  began  to  kindle  thofe  very  intelledlual  lights 
which  they  had  fo  afliduoufly  endeavoured  to  extinguifh. 
The  wTorks  of  the  Greek  geometers  were  fludied  with 
care  5  and  the  arts  and  fciences  reviving  under  the  auf- 
pices  of  the  Arabs,  were  communicated  in  a  more  ad¬ 
vanced  condition  to  the  other  nations  of  the  world. 

19.  The  fyftem  of  arithmetical  notation  at  prefent  a- 
dopted  in  every  civilised  country,  had  its  origin  among 

A.  D.  960.  the  Arabs.  Their  fyftem  of  arithmetic  was  made  known 
to  Europe  by  the  famous  Gerbert,  afterwards  Pope  Syl- 
vefter  II.  who  travelled  into  Spain  when  it  was  under 
the  dominion  of  that  nation. 

20.  The  invention  of  algebra  has  been  aferibed  to  the 
Arabs  by  Cardan  and  Wallis,  from  the  circumflance  of 
their  ufing  the  words  fquare\  cube ,  quadrato-quadra- 
tum,  &c.  inftead  of  the  2d,  3d,  4th,  &c.  powers  as 
employed  by  Diophantus.  But  whatever  truth  there 
may  be  in  this  fuppofition,  it  appears  that  they  were 
able  to  refolve  cubic,  and  even  biquadratic  equations, 
as  there  is  in  the  Leyden  library,  an  Arabic  MS.  en¬ 
titled  “  The  Algebra  of  Cubic  Equations,  or  the  Solu¬ 
tion  of  Solid  Problems.” 

Progrefs  of  21.  The  various  works  of  the  Greek  geometers  were 
the  Arabs  tranflated  by  the  Arabs,  and  it  is  through  the  medium 
in  geome-  0£  an  Arabic  verfion,  that  the  fifth  and  fixth  books  of 
Apollonius  have  defeended  to  our  times.  Mahomet  Ben 
Mufa,  the  author  of  a  work  on  Plane,  and  Spherical 
Figures,  and  Geber  Ben  Aphla,  who  wrote  a  commcn. 
tary  on  Plato,  gave  a  new  form  to  the  plane  and  fpheri- 
cal  trigonometry  of  the  ancients.  By  reducing  the 
theory  of  triangles  to  a  few  propolitions,  and  by  fubfti- 
tuting,  inftead  of  the  chords  of  double  arcs,  the  fines  of 
the  arcs  themfelves,  they  fimplified  this  important  branch 
of  geometry,  and  contributed  greatly  to  tfie  abridge¬ 
ment  of  aftronomical  calculation.  A  treatife  on  the 
art  of  furveying  was  like  wife  written  by  Mahomet  of 
Bagdad. 

22.  After  the  definition  of  the  Alexandrian  fchool 


founded  by  Lagus,  one  of  the  fucceflbrs  of  Alexander 
the  difperfed  Greeks  continued  for  a  while  to  cultivate 
their  favourite  fciences,  and  exhibited  fome  marks  of 
that  genius  which  had  infpired  their  forefathers.  The  Mofcho- 
magic  fquares  were  invented  by  Mofchopulos,  a  difeo-  Pulos’s 
very  more  remarkable  for  its  ingenuity  than  for  its  cPvery  °f 
practical  ufe.  The  fame  fubjeft  was  afterwards  treated  fo*  “e*S*C 
by  Cornelius  Agrippa  in  his  work  on  occult  philofo- 
phy ;  by  Bachet  de  Meziriac,  a  learned  algebraift, 
about  the  beginning  of  the  17th  century,  and  in  later 
times  by  Frenicle  de  Belli,  M.  Poignard  of  Erufl'els,  De 
la  Hire,  and  Sauveur. 

23.  The  fcience  of  pure  mathematics  advanced  with  a  Algebra 
doubtful  pace  during  the  13th,  14th,  and  15th  eentu-  troduced 
ries.  *1  he  algebra  of  the  Arabians  was  introduced  in-  int0  Italy 
to  Italy  by  Leonard  of  Pifa,  who,  in  the  courfe  of  hisbJ  Lconan! 
commercial  fpcculations  in  the  eall,  had  confidcrable  1*02*1228 
intercourfe  with  the  Arabs.  A  work  on  the  Plani- 

fphere,  and  ten  books  on  arithmetic,  were  written  by 
Jordanus  Nemorarius.  The  Elements  of  Euclid  were  a.  D.  123®. 
tranflated  by  Campanus  of  Novara.  A  work  on  alge-  A.  d!  1250.* 
bra,  entitled  Summa  de  Arithmetical  Geometria ,  Propor¬ 
tion^  et  Proportionalitate ,  was  publifhed  by  Lucas  Pac- 
cioli  5  and  about  the  fame  time  appeared  Regiomonta¬ 
nus’s  treatife  on  trigonometry,  which  contains  the  me¬ 
thod  of  refolving  fpherical  triangles  in  general,  when  a.D.  1404. 
the  three  angles  or  three  lides  are  known. 

24.  During  the  16th  century,  algebra  and  geometry 
advanced  with  rapidity,  and  received  many  new  difeo- 

veries  from  the  Italian  philofophers.  The  formula  for  a.D.  1505. 
the  folution  of  equations  of  the  third  degree  was  dif-  A.D.  1535* 
covered  by  Scipio  Ferrei  profeffor  of  mathematics  at 
Bologna,  and  perhaps  by  Nicholas  Tartalea  of  Brefcia  5 
and  equations  of  the  fourth  order  were  refolved  by 
Lewis  Ferrari,  the  difciple  of  Hieronymus  Cardan  of 
Bononia.  This  lafl  mathematician  publifhed  nine  books 
of  arithmetic  in  1  539  >  and  in  1545  added  a  tenth, 
containing  the  do&rine  of  cubic  equations  which  he 
had  received  in  fecrefcy  from  Tartalea,  but  which  he 
had  fo  improved  as  to  render  them  in  fome  meafure  his 
own.  The  common  rule  for  folving  cubic  equations 
fiill  goes  by  the  name  of  Cardan’s  Rule. 

25.  The  irreducible  cafe  in  cubic  equations  was  fuccefs-  Difcovertes 
fully  illuflratcd  by  Raphael  Bombelli  of  Bologna.  HeofBombel- 
has  fhown  in  his  algebra,  what  was  then  confidered  as  a11- 
paradox,  that  the  parts  of  the  formula  which  reprefents  A* D*  lS7$* 
each  root  in  the  irreducible  cafe,  form,  when  taken  toge¬ 
ther,  a  real  refult ;  but  the  paradox  vanifhed  when  it 

was  feen  from  the  demonflration  of  Bombelli  that  the 
imaginary  quantities  contained  in  the  two  numbers  of 
the  formula  neceffarily  deflroyed  each  other  by  their 
oppofite  Hgns.  About  this  time  Maurolyeus,  a  Sici- Labours  of 
lian  mathematician,  difeovered  the  method  of  fumming  Mauroly- 
up  feveral  feriefes  of  numbers,  fuch  as  the  feries  1,  2, cus* 

3,  4,  &c. ;  1,  4,  9,  16,  &c.  and  the  feries  of  trian-]^ 
gular  numbers,  1,  3,  6,  10,  15,  21,  &c.  bl9‘ 

26.  The  fcience  of  analyfis  is  under  great  obligations Djfcoverjc& 
to  Francis  Vieta,  a  native  of  France.  He  introduced 

the  prefent  mode  of  notation,  called  literal ,  by  employ- Bom  1540. 
ing  the  letters  of  the  alphabet  to  reprefent  indefinite 1603. 
given  quantities  ;  and  we  are  alfo  indebted  to  him  for 
the  method  of  transforming  one  equation  into  another, 
whofe  roots  are  greater  or  lefs  than  thofe  of  the  origi¬ 
nal  equation  by  a  given  quantity  ;  for  the  method  of 
multiplying  or  dividing  their  roots  by  any  given  num¬ 
ber, 
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ber*,  of  depriving  equations  of  the  fecond  term,  and  of 
freeing  them  from  fractional  coefficients.  The  method 
which  he  has  given  for  refolving  equations  of  the  third 
and  fourth  degree  is  alfo  new  and  ingenious,  and  his 
mode  of  obtaining  an  approximate  folutionof  equations 
of  every  order  is  entitled  to  {fill  higher  praife.  We 
are  alfo  indebted  to  Vieta  for  the  theory  of  angular 
fe&ions,  the  objeft  of  which  is  to  fihd  the  general  ex¬ 
pressions  of  the  chords  or  fines  for  a  feries  of  arcs  that 
are  multiples  of  each  other. 

Logarithms  27.  While  analyfis  was  making  fuch  progrefs  on  the 
invented  by  continent,  Baron  Napier  of  Merchifton  in  Scotland  was 
Baron  N  a-  bringing  to  perfection  his  illuftrious  difeovery  of  the  /o- 
Born  1550,  gorithms ,  a  fet  of  artificial  numbers,  by  which  the  moft 
Died  1617.  tedious  operations  in  multiplication  and  divifion  may  be 
performed  merely  by  addition  and  fubtraCtion.  This 
difeovery  was  publifhed  at  Edinburgh  in  1614  in  his 
work  entitled  L og arit hnw rum  Canonis  Defcriptio ,  feu 
Arithmetica  Supputationum  Mirabilis  Abbreviatio .  It 
is  well  known  that  there  is  fuch  a  correfpondence  be¬ 
tween  every  arithmetical  and  geometrical  progreflion, 

vIz-  { I’,  4,  s!  it  32, 6% } that  any terms  °f 

the  geometrical  progreflion  may  be  multiplied  or  divided 
by  merely  adding  or  fubtraCting  the  correfponding 
terms  of  the  arithmetical  progreflion  \  thus  the  product 
of  four  and  eight  may  be  found  by  taking  the  fum  of 
the  correfponding  terms  in  the  arithmetical  progreflion, 
viz.  2  and  3,  for  their  fum  5  points  out  32  as  the  pro 
du£l  of  4  and  8.  The  numbers  o,  I,  2,  3,  &c.  are 
therefore  the  logarithms  of  1,  2,  4,  8,  &c.  The 
choice  of  the  two  progreflions  being  altogether  arbi¬ 
trary,  Baron  Napier  took  the  arithmetical  progreflion 
which  we  have  given  above,  and  made  the  term  o  cor- 
refpond  with  the  unit  of  the  geometrical  progreflion, , 
which  he  regulated  in  fuch  a  manner  that  when  its 
terms  are  reprefented  by  the  abfciffae  of  an  equilateral 
hyperbola  in  which  the  firft  abfeifs  and  the  firft  ordi¬ 
nate  are  each  equal  to  1,  the  logarithms  are  reprefent- 
*fablesof  ed  by  the  hyperbolic  fpaces.  In  confequence,  however, 
^7  inconvenience  of  this  geometrical  progreflion," 

by  Mr  ^  Baron  Napier,  after  confulting  upon  the  fubject  with 
Briggs.  Henry  Briggs  of  Grefham  College,  fubftituted  the  de¬ 
cuple  progreflion  1,  10,  100,  1000,  of  which  o,  1,  2, 

3,  4,  &c.  are  the  logarithms.  Nothing  now  remained 
but  to  conftru£l  tables  of  logarithms,  by  finding  the  lo¬ 
garithms  of  the  intermediate  numbers  between  the  terms 
A.D.  1618.  of  the  decuple  progreflion.  Napier,  however,  died  be¬ 
fore  he  was  able  to  calculate  thefe  tables ;  but  his  lofs 
was  in  fome  meafure  fupplied  by  Mr  Briggs,  who  applied 
himfelf  with  zeal  to  this  arduous  talk,  and  publifhed  in 
1618  a  table  of  the  logarithms  of  all  numbers  from  1  to 
looo.  In  1624  he  publifhed  another  table  containing 
the  logarithms  from  1000  to  20,000,  and  from  90,000 
to  100,000.  The  defers  in  Briggs’s  tables  were  filled 
up  by  his  friends  Gellibratid  and  Hadrian  Vlacq,  who 
alfo  publifhed  new  tables  containing  the  logarithms  of 
fines,  tangents,  &c.  for  90  degrees. 

?fH°ar€[ieS  ^ur*n&  t^ie  l*me  Napier  and  Briggs  were 

BornT-6o  do*n£  honour  to  their  country  by  completing  the  fyftem 
Died  1621.  °f  logarithms,  algebra  was  making  great  progrefs  in 
the  hands  of  our  countryman  Harriot.  His  Artis  ana¬ 
lytics  Praxis ,  which  appeared  in  1620,  contains  along 
with  the  difeoveries  of  its  author,  a  complete  view  of 
the  ftate  of  algebra.  He  Amplified  the  nbtation  by 
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fubftituting  fmall  letters  inflead  of  the  capitals  introdu¬ 
ced  by  Vieta  \  and  he  was  the  firft  who  fhowed  that 
every  equation  beyond  the  firft  degree  may  be  confider- 
ed  as  produced  by  the  multiplication  of  as  many  Ample 
equations  as  there  are  units  in  the  exponent  of  the  high- 
eft  power  of  the  unknown  quantity.  From  this  he  de¬ 
duced  the  relation  which  exifts  between  the  roots  of 
any  equation,  and  the  coefficients  of  the  terms  of  which 
it  confifts. 

29.  About  the  fame  time,  a  foreign  author  named  Fer-  Fernel  firft 
nel,  pliyfician  to  King  Henry  II.  of  France,  had  the&:VCSTfie 
merit  of  being  the  firft  who  gave  the  meafure  of  the  ^e^earth  ^ 
earth.  By  reckoning  the  number  of  turns  made  by  a 

coach  wheel  from  Amiens  to  Paris,  till  the  altitude  of 
the  pole  ftar  was  increafed  one  degree,  he  eftimated  the 
length  of  a  degree  of  the  meridian  to  be  56,746  toifes, 
which  is  wonderfully  near  the  truth.  He  alfo  wrote  a 
work  on  mathematics,  entitled  De  Proportionibus. — 

About  this  time  it  was  fhown  by  Peter  Metius,  a  German  Metius 
mathematician,  that  if  the  diameter  of  a  circle  be  1x3,  finds 
its  circumference  will  be  355.  This  refult,  fo  very  near  more  cor- 
the  truth,  and  expreffed  in  fo  few  figures,  has  preferved5e<^  ?umr 
the  name  of  its  author.  diameTer  ° 

30.  lhe  next  author,  whofe  labours  claim  our  atten- and  circum- 
tion,  is  the  illuftrious  Defcartes.  We  do  not  allude  toference  of  a 
thofe  wild  and  ingenious  fpeculations  by  which  this  phi-  circle* 
lofopher  endeavoured  to  explain  the  celeftial  phenome-  Difeoveries 
na;  but  to  thefe  great  difeoveries  with  which  he  en- o{  Defcartes 
riched  the  kindred  feiences  of  algebra  and  geometry.  £3^1596. 
He  introduced  the  prefent  method  of  marking  the  powers  Died  165c! 
of  any  quantity  by  numerical  exponents.  He  firft  ex¬ 
plained  the  ufe  of  negative  roots  in  equations,  and  ftiow- 

ed  that  they  are  as  real  and  ufeful  as  pofitive  roots,  the 
only  difference  between  them  being  founded  on  the  dif¬ 
ferent  manner  in  which  the  correfponding  quantities  are 
confidered.  He  pointed  out  the  method  of  finding  the 
number  of  pofitive  and  negative  roots  in  any  equation 
where  the  roots  are  real ;  and  developed  the  method 
of  indeterminates  which  Vieta  had  obfeurely  hinted 
at. 

31.  Though  Regiomontanus,  Tartalea,  and  Bombelli, 
had  refolved  feveral  geometrical  problems  by  means  of 
alegbra,  yet  the  general  method  of  applying  geometry 

to  algebra  was  firft  given  by  Vieta.  It  is  to  Defcartes,  extends 
however,  that  we  are  indebted  for  the  beautiful  and  ex-1?6  aPpfica* 
tenfive  ufe  which  he  made  of  his  difeovery.  His  me-  g^bra  to  ~ 
thod  of  reprefenting  the  nature  of  curve  lines  by  equa- geometry, 
tions,  and  of  arranging  them  in  different  orders  accord¬ 
ing  to  the  equations  which  diflinguifhed  them,  opened 
a  vaft.  field  of  inquiry  to  fubfequent  mathematicians  5 
and  his  methods  of  conftructing  curves  of  double  cur¬ 
vature,  and  of  drawing  tangents  to  curve  lines,  have 
contributed  much  to  the  progrefs  of  geometry.  The  ' 
in  «srfe  method  of  tangents,  which  it  was  referved  for  the 
fluxionary  calculus  to  bring  to  perfection,  originated  at 
this  time  in  a  problem  which  Florimundus  de  Beaune 
propofed  to  Defcartes.  It  was  required  to  conftruct  a  A.  D.  1647. 
curve  in  which  the  ratio  of  the  ordinate  and  fubtangent 
fhould  be  the  fame  as  that  of  a  given  line  to  the  por¬ 
tion  of  the  ordinate  included  between  the  curve  and  a 
line  inclined  at  a  given  angle.  The  curve  was  con- 
ftructed  by  Defcartes,  and  feveral  of  its  properties  de¬ 
tected,  but  he  was  unable  to  accomplifh  the  complete  A.  D.  165 1 . 
folution  of  the  problem.  Thefe  difeoveries  of  Defcartes 
were  ftudied  and  improved  by  his  fucceffors,  among 

whom 
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Difcovi'ries 
of  Pafcal. 
Born  1 623. 
Died  1 66i. 


whom  we  may  number  the  celebrated  Hudde,  who 
publifhed  in  Schooten’s  commentary  on  the  geometry  of 
Defeartes,  an  excellent  method  of  determining  if  an 
equation  of  any  order  contains  feveral  equal  roots,  and 
of  difeovering  the  roots  which  it  container 

3  2.  The  celebrated  Pafcal,  who  was  equally  diftinguifh- 
cd  by  his  literary  and  liis  fcientific  acquirements,  extend¬ 
ed  the  boundaries  of  analyfis  by  the  invention  of  his  arith¬ 
metical  triangle.  By  means  of  arbitrary  numbers  pla¬ 
ced  at  the  vertex  of  the  triangle,  he  forms  all  the  figur- 
ate  numbers  in  fuccefiion,  and  determines  the  ratio  be¬ 
tween  the  numbers  of  any  two  cafes,  and  the  various 


nature  of  the  curve. 


fums  refulting  from  the  addition  of  all  the  numbers  of 


Difcoveries 
of  Fermat. 
Born  1590. 
Died  1 663. 


Cavaleri’s 
method  of 
indivifibles, 


The  fame 
fubjeeft  dif- 
cuffed  by 
Roberval. 

*634. 


one  rank  taken  in  any  pofhble  direction.  This  in¬ 
genious  invention  gave  rife  to  the  calculation  of  proba¬ 
bilities  in  the  theory  of  games  of  chance,  and  formed 
the  foundation  of  an  excellent  treatife  of  Huygens,  en¬ 
titled  De  Ratiociniis  in  Ludo  Alece ,  publifhed  in  1657. 

33.  Several  curious  properties  of  numbers  were  at  the 
fame  time  difeovered  by  Fermat  at  Touloufe.  In  the 
theory  of  prime  numbers,  particularly,  which  had  firft 
been  confidered  by  Eratollhenes,  Fermat  made  great 
difcoveries ;  and  in  the  dodlrine  of  indeterminate  pro¬ 
blems,  he  feems  to  have  been  deeply  verfed,  having  re- 
publifhed  the  arithmetic  of  Diophantus,  and  enriched  it 
with  many  valuable  notes  of  his  own.  He  invented 
the  method  of  difeovering  the  maxima  and  minima  of 
variable  quantities,  which  ferves  to  determine  the  tan¬ 
gents  of  geometrical  curves,  and  paved  the  way  for  the 
invention  of  the  fluxionary  calculus. 

34.  Another  ftep  towards  the  difeovery  of  fluxions 
was  at  this  time  made  by  Cavaleri  in  his  geometry  of 
indivifibles.  In  this  work,  which  was  publifhed  in  1635, 
its  author  fuppofes  every  plane  furface  to  confifl  of  an 
infinite  number  of  planes;  and  he  lays  it  down  as  an 
axiom,  that  thefe  infinite  fums  of  lines  and  furfaces  have 
the  fame  ratio  when  compared  with  the  unit  in  each 
cafe  as  the  fuperficies  and  folids  to  be  meafured.  This 
ingenious  method  was  employed  by  Cavaleri  in  the 
quadrature  of  the  conic  fc&ions,  and  in  the  curvature  of 
folids  generated  by  their  revolution  ;  and  in  order  to 
prove  the  accuracy  of  his  theory,  he  deduced  the  fame 
refults  from  different  principles. 

35.  Problems  of  a  fimilar  kind  had  been  folved  by 
Fermat  and  Defeartes,  and  now  occupied  the  attention 


of  Roberval.  The  latter  of  thefe  mathematicians  began 


having  its  fides  in  the  fame  ratio  as  the 


his  invefligation  of  this  fubjcCl  about  a  year  before  the 
publication  of  Cavalcri’s  work,  and  the  methods  which 
*  both  of  them  employed  were  fo  far  the  fame  as  to  be 
founded  on  the  principles  of  indivifibles.  In  the  mode, 
however,  which  Roberval  adopted,  planes  and  folids 
were  confidered  as  compofed  of  an  infinite  number  of 
rectangles,  whofe  altitudes  and  the  thicknefs  of  their 
fe&ions  were  infinitely  fmall. — By  means  of  this  method, 
Roberval  determined  the  area  of  the  cycloid,  the  cen¬ 
tre  of  gravity  of  this  area,  and  the  folids  formed  by  its 
revolution  on  its  axis  and  bafe.  He  alfo  invented  a 
general  method  for  tangents,  fimilar  in  metaphyfical 
principles  to  that  of  fluxions,  and  applicable  both  to 
mechanical  and  geometrical  curves.  By  means  of  this, 
he  determined  the  tangents  of  the  cycloid  ;  but  there 
were  fome  curves  which  refilled  its  application.  Con- 
fidering  every  curve  to  be  generated  by  the  motion  of  a 
point,  Roberval  regarded  this  point  as  a6led  upon  at 
cverv  inftance  with  two  velocities  afeertained  from  the 


He  conftruCled  a  parallelogram 
two  velocities  5 
and  he  aflumes  as  a  principle,  that  the  dire&ion  of  the 
tangent  mult  fall  on  the  diagonal,  the  pofition  of  which 
being  afeertained,  gives  the  pofition  of  the  tangent. 

36.  In  1644,  folutions  of  the  cycloidal  problems  for- Labours  of 
merly  refolvcd  by  Roberval  were  publithcd  by  Torrieelli  Torricelli, 
as  invented  by  himfelf.  The  demonfirations  of  Roberval  l644* 
had  been  tranfinitted  to  Galileo  the  preceptor  of  Torri¬ 
celli,  and  had  alfo  been  publifhed  in  1637  *n  Mcrfcn- 

nus’s  Univerfal  Harmony.  The  Italian  philofophcr  Was 
confequently  accufed  of  plagiarifm  by  Roberval,  and 
the  charge  fo  deeply  affc&ed  his  mind  as  to  bring  him 
prematurely  to  the  grave.  It  is  obvious,  however, 
from  the  demonfirations  of  Torricelli,  that  he  had  never 
feen  thofe  of  Roberval,  and  that  he  was  far  from  merit¬ 
ing  that  cruel  accufation  which  deprived  fcience  of  one 
of  its  brighteft  ornaments. 

37.  The  cycloid  having  attracted  the  notice  of  geo- Farther  dif- 
meters  from  the  number  and  fingularity  of  its  properties,  covtries  of 
the  celebrated  Pafcal  propofed  to  them  a  variety  of  new 
problems  relative  to  this  curve,  and  offered  prizes  for 

their  folution.  Thefe  problems  required  the  area  of  any 
cycloidal  fegment,  the  centre  of  gravity  of  that  fegment, 
the  folids,  and  the  centres  of  gravity  of  the  folids,  which 
are  generated  either  by  a  whole  revolution,  a  half  or  a 
quarter  of  a  revolution  of  this  fegment  round  an  abfeifla 
or  an  ordinate.  The  refolution  of  thefe  problems  was 
attempted  by  Huygens,  Sluze,  Sir  Chriftopher  Wren, 

Fermat,  and  Roberval.  Sluze  difeovered  an  ingenious 
method  of  finding  the  area  of  the  curve.  Huygens 
fquared  the  fegment  comprifed  between  the  vertex,  and 
as  far  as  a  fourth  of  the  diameter  of  the  generating 
circle  ;  and  Sir  Chriftopher  Wren  afeertained  the  length 
of  the  cycloidal  arc  included  between  the  vertex  and 
the  ordinate,  the  centre  of  gravity  of  this  arc,  and  the 
furfaces  of  the  folids  generated  during  its  revolution. 

Thefe  attempts  were  not  confidered  by  their  authors  as 
folutions  of  Pafcal’s  problems,  and  therefore  they  did 
not  lay  claim  to  his  prize.  Our  countryman  Wallis, 
however,  and  Lallouere  a  Jefuit,  gave  in  a  folution  of 
all  the  problems,  and  thought  themfelves  entitled  to 
the  proffered  reward.  In  the  methods  employed  by 
thefe  mathematicians,  Pafcal  detetled  feveral  fources 
of  error ;  and  it  was  referved  for  that  great  genius  to 
furnifh  a  complete  folution  of  his  own  problems.  Ex¬ 
tending  his  inveftigations  to  curtate  and  prolate  cycloids, 
he  proved  that  the  length  of  thefe  curves  depends  on 
the  rectification  of  the  ellipfe,  and  afiigned  in  each  cafe 
the  axis  of  the  ellipfe.  From  this  method  he  deduced 
this  curious  theorem,  that  if  two  cycloids,  the  one  curtate 
and  the  other  prolate,  be  fucli,  that  the  bafe  of  the  one 
is  equal  to  the  circumference  of  the  circle  by  which  the 


other  is  generated,  the  length  of  thefe  two  cycloids  will 


be  equal. 

38.  While  thefe  difcoveries  were  making  on  the  con-Labours  of 
inent,  the  friends  of  fciencc  in  Britain  were  aClively  Wallis. 


employed  in  promoting  its  advancement.  In  1655, 1655. 
Wallis  publifhed  his  AritJimetica  Infinitorum ,  a  work  of 
great  genius.  He  attempted  to  determine  by  the  fum- 
mation  of  infinite  ferics,  the  quadrature  of  curves,  and  i682, 
the  curvature  of  folids,  fubje&s  which  were  afterwards 
inveftigated  in  a  different  manner  by  Ifhmael  Bullial- 
dus.  By  Wallis’s  method,  curves  were  fquared  when 
their  ordinates  are  exprefied  by  one  term,  and  when 

their 


7 


MATHEMATICS. 


their  ordinates  were  complex  quantities  raifed  to  en¬ 
tire  and  pofitive  powers,  thefe  ordinates  were  refolved 
into  feries,  of  which  each  term  is  a  monomial.  Wallis 
attempted  to  extend  his  theory  to  curves  whofe  ordi¬ 
nates  were  complex  and  radical,  by  attempting  to  in¬ 
terpolate  the  feries  of  the  former  kind  with  a  new  fe¬ 
ries  *,  but  he  was  unfucccfsful. 

Dlfcovcries  39 .  it  was  left  to  Newton  to  remove  this  difficulty.  He 

•f  Newton.  f0ived  the  problem  in  a  more  direct  and  fimple  manner 
by  the  aid  of  his  new  formula  for  expanding  into  an  in¬ 
finite  feries  any  power  of  a  binomial,  whether  its  exponent 
was  pofitive  or  negative,  an  integer  or  a  fraction.^  Al¬ 
gebra  is  alfo  indebted  to  this  illuftrious  mathematician  for . 
a  fimple  and  extenfive  method  of  refolving  an  equation 
into  commenfurablc  factors  }  for  a  method  of  fumming  up 
the  powers  of  the  roots  of  an  equation,  of  extrading  the 
roots  of  quantities  partly  commenfurable,  and  partly  in- 
commenfurablc,  and  of  finding  by  approximation  the 
roots  of  literal  and  numerical  equations  of  all  orders, 
j  or(j  40.  About  this  time,  William  Lord  Brouncker,  in  at- 

Brounckcr  tempting  to  demonftrate  an  expreffion  of  Wallis  on  the 
difeovers  magnitude  of  the  circle,  difeovered  the  theory  of  con- 
contmued  tjnuej  fractions.  When  an  irreducible  fraction  is  ex- 
Born°i62o.  puffed  by  numbers  too  great  and  complicated  to  be 
Died  16S4.  eafily  employed  by  the  analyft,  the  method  of  Lord 
Brouncker  enables  us  to  fubftitute  an  expreffion  mueh 
more  fimple  and  nearly  equivalent.  This  theory, 
which  enables  us  to  find  a  very  accurate  relation  be¬ 
tween  the  diameter  and  circumference  of  the  circle, 
*  Ot>era  was  empl°yed  by  Huygens  *  in  the  calculation  of  his 
Pojhuma ,  planetary  automaton,  for  reprefenting  the  motions  of 
tom.  ii .fub  the  folar  fyftem,  and  was  enlarged  and  improved  by 
fiaem.  other  celebrated  geometers.  Lord  Brouncker  had  like- 
wife  the  merit  of  difeovering  an  infinite  feries  to  repre- 
fent  the  area  of  the  hyperbola.  The  fame  difeovery 
was  made  by  Nicholas  Mercator,  who  publifhed  it  in 
his  Logarithmotechnia  in  1668. 

41 .  The  fubject  of  infinite  feries  received  confiderable 
JamesGrc-  addition  from  Mr  James  Gregory.  He  was  the  firft  who 
gory.  gave  the  tangent  and  fecant  in  terms  of  the  arc,  and, 
inverfely,  the  arc  in  terms  of  the  tangent  and  fecant. 
He  conftructed  feries  for  finding  directly  the  logarithm 
of  the  tangent  and  fecant  from  the  value  of  the  arc,  and 
the  logarithm  of  the  arc  from,  that  of  the  tangent  and 
fecant  \  and  he  applied  this  theory  of  infinite  feries  to  the 
rectification  of  the  ellipfis  and  hyperbola. 

Labours  of  42.  The  differential  triangle  invented  by  the  learned 
Dr  Barrow.  Dr  Barrow,  for  drawing  tangents  to  curves,  may  be  re¬ 
garded  as  another  contribution  towards  the  invention  of 
fluxions.  This  triangle  has  for  its  fides  the  element  of 
the  curve  and  thofe  of  the  abfeifs  and  ordinate,  and 
thofe  fides  are  treated  as  quantities  infinitely  fmall. 
Theory  of  43*  The  doctrine  of  evolutes  had  been  flightly  touched 

evolutes dif- upon  by  Apollonius.  It  remained,  however,  for  the 
covered  by  illuftrious  Huygens  to  bring  it  to  perfection.  His 
Huygens,  theory  of  evolutes  is  contained  in  his  Horologium  Ofcil- 
latorium,  publifhed  in  1673,  and  may  be  regarded  as 
one  of  the  fineft  difeoveries  in  geometry.  When  any 
curve  is  given,  Huygens  has  pointed  out  the  method  of 
conftruting  a  fecond  curve,  by  drawing  a  feries  of  per¬ 
pendiculars  to  the  firft,  which  are  tangents  to  the  fe¬ 
cond  •,  and  of  finding  the  firft  curve  from  the  fecond. 
From  this  principle  he  deduces  feveral  theorems  on  the 
rectification  of  curves  j  and  that  remarkable  property 


of  the  cycloid,  in  which  an  equal  and  fimilar  cycloid  is 
produced  by  evolution. 

44.  In  contemplating  the  progrefs  of  analyfis  from  Hiftory  of 
the  beginning  of  the  17th  century,  to  the  invention  of  the  difeove- 
fluxions,  we  cannot  fail  to  perceive  the  principles  ofj^f^ 
that  calculus  gradually  unfolding  themfelves  to  view. 

The  human  mind  feemed  to  advance  with  rapidity  to¬ 
wards  that  great  difeovery  \  and  it  is  by  no  means  un¬ 
likely  that  it  would  foon  have  arrived  at  the  dotrine  of 
fluxions,  even  if  the  fuperior  genius  of  Newton  had  not 
accelerated  its  progrefs.  In  Cavalcrius’s  Geometna  In - 
divijibilium ,  we  perceive  the  germ  of  the  infinitefimal 
calculus  and  the  method  of  Roberval  for  finding  the 
tangents  of  curves,  bears  a  ftriking  analogy  to  the  me- 
taphyfics  of  the  fluxionary  calculus.  It  was  the  glory 
of  Newton,  however,  to  invent  and  illuftrate  the  me¬ 
thod  of  fluxions  *,  and  the  obfeure  hints  which  he  re¬ 
ceived  from  preceding  mathematicians,  do  not  in  the 
leaft  detrat  from  the  merit  of  our  illuftrious  country¬ 
man. 

45.  On  the  claims  of  Leibnitz  as  a  fecond  inventor  General  re- 
of  fluxions,  and  the  illiberal  violence  with  which  they  marks  on 
have  been  urged  by  foreign  mathematicians,  we  would 

wifti  to  fpeak  with  delicacy  and  moderation.  Who  thatj4ewton 
can  appreciate  the  difeoveries  of  that  celebrated  mathe-  and  Leib- 
matician,  or  is  acquainted'  with  that  penetrating  genius  nitz. 
which  threw  light  on  every  department  of  human 
knowledge,  would  willingly  ftain  his  memory  with  an 
ungracious  imputation  ?  The  accufation  of  plagiarifm 
is  one  of  thofe  charges  which  it  is  difficult  either  to 
fubftantiate  or  repel,,  and  when  direted  againft  a  great 
man,  ought  never,  without  the  cleareft  evidence,  to  be 
wantonly  preferred  or  willingly  received.  If  charitable 
fentiments  are  ever  to  be  entertained  towards  others, — 
to  what  clafs  of  beings  ftiould  they  be  more  cheerfully 
extended  than  to  thofe' who  have  been  the  ornaments  of 
human  nature  ?  If  fociety  has  agreed  to  regard  as  fa- 
cred  the  failings  and  excentricities  of  genius, — when 
ought  that  reverence  to  be  more  ftrongly  excited  than 
when  we  are  paffing  judgment  on  its  mightieft  efforts  ? 

Inquiries  into  the  motives  and  ations  of  the  learned 
ought  never  to  be  wantonly  indulged.  When  the  ho¬ 
nour  of  our  country,  or  the  character  of  an  individual, 
requires  fuch  an  inveftigation,  a  regard  to  truth,  and 
a  contempt  of  national  prejudice,' ftiould  guide  the  in¬ 
quiry. — We  fhould  proceed  with  delicacy  and  forbear¬ 
ance. — We  ftiould  tread  lightly  even  on  the  afhes  of 
genius.  It  is  not  uncommon  to  witnefs  the  indulgence 
of  malicious  pleafure,  in  detracting  from  the  merits  of  a 
diftinguifhed  character.  The  affailant  raifes  himfclf 
for  a  while  to  the  level  of  his  enemy,  and  acquires  / 

glory  by  his  fall.  But  let  him  remember  that  the  lau¬ 
rels  thus  won  cannot  flour ifti  long.  The  fame  public 
opinion  which  conferred  them  will  tear  them  from  his 
brow,  and  confign  the  accufer  to  that  infamy  from 
which,  the  brighteft  abilities  will  be  infufficient  to  raife 
him.  The  confequences  of  fuch  conduct  have  been 
feen  in  the  fall  of  Torricelli.  It  was  the  charges  of 
plagiarifm,  preferred  by  Roberval,  that  hurried  this, 
young  and  accomplifhed  philofopher  to  an  early 
grave. 

46.  We  have  been  led  into  thefe  obfervations  by  ftudy- 
ing  the  difpute  between  the  followers  of  Newton  and 
Leibnitz.  The  claims  of  the  Britifti,  as  well  as  thofe  of 

the 
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^tlie  foreign  mathematicians,  have  undoubtedly  been  too 
highj  and  victory  rather  than  truth  feems  to  have  been 
the  obje<ft  of  conteff.  Even  the  name  of  Netvton  has 
not  efcaped  from  ferious  imputations.  The  immenfity 
of  the  flake  for  which  the  different  parties  contended, 
may  perhaps  jufliiy  the  commencement  of  the  difpute  } 
and  the  brilliancy  of  the  talents  that  wrcre  called  into 
action,  may  leave  us  no  caufe  to  regret  its  continuance  : 
But  nothing  can  reconcile  us  to  thole  perfonal  animofi- 
ties  in  which  the  good  fenfe  and  temper  of  philofophy 
are  loft,  and  that  violence  of  literary  warfare  where  fei- 
ence  can  gain  nothing  in  the  combat. — In  giving  an 
account,  therefore,  of  that  interefting  difpute,  we  (hall 
merely  give  a  brief  view  of  the  fa£ls  that  relate  to  the 
difeovery  of  the  higher  calculus,  and  make  a  few  ob- 
fervations  on  the  conclulions  to  which  they  lead. 

Newton  47*  the  year  1669,  a  paper  of  Sir  Ifaac  Newton’s, 
pubiifhes  entitled  De  analyst  per  equationes  numero  terminorum  in- 

tainitf  the  WaS  commun*cated  by  Dr  Barrow  to  Mr  Col- 

principles  of  one  the  fecretaries  of  the  Royal  Society.  In 
fluxions.  this  paper  the  author  points  out  a  new  method  of  fquar- 
ing  curves,  both  when  the  expreftion  of  the  ordinate  is 
a  rational  quantity,  and  when  it  contains  complex  ra¬ 
dicals,  by  evolving  the  expreftion  of  the  ordinate  into  an 
infinite  number  of  fimple  terms  by  means  of  the  bino¬ 
mial  theorem.  In  a  letter  from  Newton  to  Collins, 
dated  December  10.  1672,  there  is  contained  a  method 
of  drawing  tangents  to  curve  lines,  without  being  ob- 
ftrufted  by  radicals  ;  and  in  both  thefe  works,  an  ac¬ 
count  of  which  was  circulated  on  the  continent  by  the 
fecretaries  of  the  Royal  Society,  the  principles  of  the 
fluxional  calculus  are  plainly  exhibited  5  and  it  is  the 
opinion  of  all  the  difputants,  trfot  thofe  works  at  leaft 
prove,  that  Newton  muft  have  been  acquainted  with 
the  method  of  fluxions  when  he  compofed  them. 

48.  Leibnitz  came  to  London  in  1673,  and  though 
there  is  no  direft  evidence  that  he  faw  Newton’s  paper 
De  Analysi per  Equationes ,  &c.  yet  it  is  certain  that  he 
had  feen  Sir  Ifaac’s  letter  to  Collins  of  1672  *,  and  it  is 
highly  improbable  that  fuch  a  man  as  Leibnitz  ftiould 
have  been  ignorant  of  a  paper  of  Newton’s  which  had 
been  four  years  in  the  poffeflion  of  the  public,  and 
which  contained  difeuflions  at  that  time  interefting  to 
every  mathematician. 

Corrcfpond-  49.  A  letter  from  Newton  to  Oldenburg,  one  of  the 
tweenLeib- ^ecretar^es  the  Royal  Society,  dated  O&ober  24. 
nit z  and  1 676,  was  communicated  to  Leibnitz.  This  letter 

Oldenburg,  contains  fcveral  theorems  without  the  demonftrations, 
which  are  founded  on  the  method  of  fluxions,  and 
merely  ftates  that  they  refult  from  the  folution  of  a 
general  problem.  The  enunciation  of  this  problem  he 
expreffes  in  a  cypher,  the  meaning  of  which  was,  An 
equation  containing  any  number  of  flowing  quantities 
being  given,  to  find  the  fluxions,  and  inverfely.  In  re¬ 
ply  to  this  communication,  Leibnitz  tranfmitted  a  let¬ 
ter  to  Oldenburg,  dated  June  21.  1677,  where  he  ex¬ 
plains  the  nature  of  the  differential  calculus,  and  af¬ 
firms,  that  he  had  long  employed  it  for  drawing  tan¬ 
gents  to  curve  lines. 

JLeibnitz  5 O.  The  correfpondencc  between  Leibnitz  and  01* 
Pub  idles  denburg  having  been  broken  off  by  the  death  of  the 
Leibnitz  publifhed  in  the  Ada  Erudit .  Lipfi  for 
rcntiaicai-  Oftober  1684,  the  principles  of  the  new  analyfis,  under 
cuius,  the  title  of  Nova  Methodus  pro  maximis  et  minimis , 
itemque  tangentibus ,  qvee  nec  fradas ,  nec  irrationales 


quantitates  moratur ,  et  Jingulare  pro  illis  calculus .  This 
paper  contains  the  method  of  differencing  fimple,  frac* 
tional,  and  radical  quantities,  and  the  application  of 
the  calculus  to  the  folution  of  fome  phyfical  and  geo¬ 
metrical  problems.  In  1685,  he  likewile  publifhed  two 
finall  pamphlets  on  the  quadrature  of  curves,  contain¬ 
ing  the  principles  of  the  Calculus  Summa tonus,  or  the 
Inverfe  Method  of  Fluxions  ;  and  in  1686  there  appear¬ 
ed  another  tra<ft  by  the  fame  author,  On  the  Recondite 
Geometry ,  and  the  Analysis  of  Indivisibles  and  Infinites , 
containing  the  fundamental  rule  of  the  integral  cal¬ 
culus. 

5 1.  Towards  the  clofe  of  the  year  1686,  Sir  Ifaac  Newto» 
Newton  gave  to  the  world  his  illuftrious  work  entitled  publiflies 
Philofophice  Naturalis  Principia  Mathematical  Some  his  Pruh. 
of  the  moft  difficult  problems  in  this  work  are  founded Clpla* 
on  the  fluxional  calculus ;  and  it  is  allowed  by  Boffut, 

one  of  the  defenders  of  Leibnitz,  u  that  mathematicians 
did  Newton  the  juftice  to  acknowledge,  that  at  the  pe¬ 
riod  when  his  Principia  was  publifhed,  he  was  matter 
of  the  method  of  fluxions  to  a  high  degree,  at  leaft  with 
refpe£t  to  that  part  which  concerns  the  quadrature  of 
curves.”  The  claim  of  Leibnitz,  as  a  feparate  inventor 
of  the  differential  calculus,  is  evidently  allowed  by 
Newton  himfelf,  when  he  obferves,  that  Leibnitz  had 
communicated  to  him  a  method  fimilar  to  his  own  for 
drawing  tangents,  &:c.  and  differing  from  it  only  in  tho 
enunciation  and  notation. 

52.  About  this  time,  it  became  fafhionable  among 
geometers  to  perplex  each  other  by  the  propofal  of  new  propofes 

t  and  difficult  problems,  a  practice  which  powerfully  the  pro- 
contributed  to  the  progrefs  of  mathematics.  The  difi -blcm  of  dis¬ 


pute  in  which  Leibnitz  was  engaged  with  the  Carte- 


flans  refpe£ting  the  meafure  of  adlive  forces,  which  the 
former  fuppofed  to  be  as  the  fimple  velocity,  while  the 
latter  afferted,  that  they  were  afc  the  fquare  of  the  velo¬ 
city,  led  him  to  propofe  the  problem  of  the  ifochronous 
curve,  or  “  to  find  the  curve  which  a  heavy  body  muft: 
deferibe  equally,  in  order  to  approach  or  recede  from 
a  horizontal  plane  in  equal  times.”  This  curve  was^^^ 
found  by  Huygens  to  be  the  fecond  cubic  parabola  }  folved  by 
but  he  gave  only  its  properties  and  conftru&ion  without  Huygens  in 
the  demonftrations.  The  fame  folution,  along  with  the  l687* 
demonftration,  was  given  by  Leibnitz  in  1689,  who, 
at  the  fame  time,  propofed  to  geometers  to  find  the 
paracentric  ifochronal  curve ,  or  the  curve  in  which  a 
body  would  equally  approach  or  recede  from  a  given 
point  in  equal  times. 

53.  It  was  at  this  time  that  the  tivo  brothers,  James  James  Per- 
and  John  Bernouilli,  began  to  difplay  thofe  talents  fromnouilli  alfo 
which  the  phyfical  and  mathematical  fciences  received 
iuch  immeme  improvements.  James  was  born  m  1654, 
and  died  in  1705;  and  John,  who  was  his  pupil,  was 
born  in  1667,  and  lived  to  the  advanced  age  of  68 
years.  In  1690,  James  Bernouilli  gave  the  fame  folu¬ 
tion  of  the  ifochronous  curve  tjiat  had  been  given  by 
Huygens  and  Leibnitz  \  and  propofed  the  celebrated 
problem  of  the  catenary  curve,  which  had  formerly 
perplexed  the  ingenuity  of  Galileo.  In  two  memoirs,  I^r* 
publifhed  in  1691,  he  determined,  by  means  of  the  in-  -ohuion  °f 
verfe  method  of  fluxions,  the  tangents  of  the  parabolic  cf  threat™ 
fpiral,  the  logarithmic  fpiral,  and  the  loxodromic  curve,  narian 


and  likewife  the  quadratures  of  their  areas. 


,  &r.d 


54.  The  problem  of  the  catenary  curve  having  occupied  olher  anal°- 
the  attention  of  geometers,  was  refolved  by  Huygens, 
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Leibnitz,  and  John  Eernouilli.  In  thefe  folutions, 
however,  the  gravity  of  the  eatenary  eurve  was  fuppo- 
fed  to  be  uniform  ;  but  James  Bernouilli  extended  the 
folution  to  cafes  where  the  weight  of  the  curve  varies 
from  one  point  to  another,  according  to  a  given  law. 
From  this  problem  he  was  alfo  condufted  to  the  deter¬ 
mination  of  the  curvature  of  a  bended  bow,  and  that  of 
an  elaflie  bar  fixed  at  one  extremity,  and  loaded  at  the 
other  with  a  given  weight.  In  the  hopes  of  contribut¬ 
ing  to  the  progrefs  of  navigation,  the  fame  mathemati¬ 
cian  confidered  the  form  of  a  fail  fwoln  with  the  wind. 
When  the  wind  after  ftriking  the  fail,  is  not  prevented 
from  efcaping,  the  curvature  of  the  fail  is  'that  of  the 
common  catenarian  eurve ;  but  when  the  fail  is  fuppo- 
led  perfectly  flexible,  and  filled  with  a  fluid  preffincr 
downwards  on  itfelf,  as  water  prelTes  on  the  Tides  of  a 
vefiel,  the  curve  whieh.it  forms  is  one  of  thofe  denomi¬ 
nated  i 'intear ite,  which  is  exprefTed  by  the  fame  equation 
as  the  common  elaflie  curve,  where  the  extenfions  are 
Teekoned  proportional  to  the  forces  applied  at  each  point. 
■—Ihe  fame  problem  was  folved  in  the  Journal  des 
Sfavans  for  1692,  by  John  Bernouilli  3  but  there  is 
fatisfa£lory  evidence  that  it  was  chiefly  borrowed  from 
his  brother  James. 

55*  The  attention  of  James  Bernouilli  was  now  direc¬ 
ted  to  the  theory  of  curves  produced  by  the  revolution  of 
one  curve  upon  another.  He  confiders  one  eurve  rolling 
upon  a  given  curve,  equal  to  the  firft,  and  immoveable. 
He  determines  the  evolute  and  the  caullie  of  the  epicy¬ 
cloid,  deferibed  by  a  point  of  the  moving  circle,  and  he 
deduces  from  it  other  two  curves,  denominated  the  anti- 
evolute  and  pericaufic ,  He  found  alfo  that  the  loga¬ 
rithmic,  fpiral  was  its  own  evolute,  cauftic,  antievolute, 
and  pericauflie  5  and  that  an  analogous  property  belonged 
to  the  cycloid.  A  J  0 

5^*  About  this  time  Viviani,  an  Italian  geometer, 
diftinguifhed  as  the  reftorcr  of  Arifteus’s  conie  fe&ions 
required,  the  folution  of  the  following  problem,  that 
there  exifted  a  temple  of  a  hemifpherieal  form,  pierced 
with  four  equal  windows,  with  fueh  fkill  that  the  re¬ 
mainder  of  the  hemifphere  might  be  perfectly  fquared. 
With  the.  aid  of  the  new  analyfis,  Leibnitz  and  James 
Bernouilli  immediately  found  a  folution,  while  that  of 
Viviani  was  founded  on  the  aneient  geometry.  He 
proved  that  the  problem  might  be  folved,  by  plaeino- 
parallel  to  the  bafe  of  the  hemifphere,  two  right  cylin¬ 
ders,  the  axes  of  which  fliould  pafs  through  the  centres 
of  two  radii,  forming  a  diameter  of  the  eircle  of  the  bafe 
and  piercing  the  dome  each  way. 

57.  Prior  to  fome  of  thefe  difeuflions,  the  curves  call¬ 
ed  caujlic ,  and  fometimes  Tfchirnhaufenian ,  were  difeo- 
vered  by  Tfehirnhaufen.  Thefe  curves  are  formed  by 
the  eroding  of  the  rays  of  light,  when  refle&ed  from  a 
curved  furfaee,  or  refra&ed  through  a  lens  fo  as  not  to 
meet  m  a  Tingle  point.  With  the  affiftanee  of  the  com¬ 
mon  geometry,  Tfehirnhaufen  difeovered,  that  they  are 
equal  to  ftraight  lines  when  they  are  formed  by  geo¬ 
metrical  curves,  and  found  out  feveral  other  curious 
properties.  By  the  aid  of  the  higher  calculus,  James 
Bernouilli  extended  thefe  refearehes,  and  added  greatly 
to 'the  theory  of  cauflics  produced  by  refradlion. 

58.  1  he  problem  of  the  paracentric  ifoehronal  curve 
propofed  by  Leibnitz  in  1689,  was  folved  by  James 
Bernouilli,  who  took  for  ordinates  parallel  ftraight  lines 
and  for  abfeiffa*  the  chords  of  an  infinite  number  of 
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concentric  circles  deferibed  about  the  given  point.  In 
this  way  he  obtained  a  feparate  equation,  conitrufted  at 
firfl  by  the  re&ifieation  of  the  elallic  curve,  and  after- 
wards  by  the  rectification  of  an  algebraic  curve.  The 
fame  problem  was  folved  by  John  Bernouilli  and  Leib¬ 
nitz. 

59.  In  1694,  a  branch  of  the  new  analyfis,  called  the  The  expo- 
exponential  calculus ,  was  invented  feparately  by  John  nential  cal- 
Bernouilli  and  Leibnitz.  It  conlifts  in  differencing  andclllus  f  ‘ 
integrating  exponential  quantities  or  powers  with  varia-^ibnitz7 
ble  exponents.  To  Leibnitz,  the  priority  in  point  of  and  John 
invention  certainly  belongs  3  but  John  Bernouilli  was  Bernouilli. 
the  firft  who  publifhed  the  rules  and  ufes  of  the  cal¬ 
culus. 

60.  The  marquis  l’Hofpital,  who,  in  1 69 5,  had  folved  The  Mar- 
the  problem  about  the  curve  of  equilibration  in  draw-T1*5  THof- 


bridges,  and  fliewn  it  to  be  an  epicycloid,  publifhed  in  !'iAal  pub 

the  fnllnwincr  I,,’*  ir'rr-’1  r  .7 


iiis 


the  following  year  his  Analyfis  of '  Infinites  for  the  un-  analyfls  of 
de? funding  of  curve  lines ,  In  this  celebrated  work,  infinites, 
the  differential  calculus,  or  the  dire&  method  of  tluxions, 
was  fully  explained  and  illuftrated  3  and  as  the  know¬ 
ledge  of  the  higher  geometry  had  been  hitherto  eon- 
fined  to  a  . few,  it  was  now  deftined  to  enlighten  the  dif¬ 
ferent  nations  of  Europe. 

61.  Ihe  methods  which  were  employed  by  Defcartes,  Newton 
Fermat,  Sec,  for  finding  the  maxima  and  minima  of  ^n(3iS  the 
quantities,  yielded  in  point  of  fimplicity  and  generality  fol'dofleaft 
to  that  which  was  derived  from  the  doClrine  of  fluxions. rciUtance* 
Another  clafs  of  problems,  however,  of  the  fame  kind, 
but  more  complicated,  from  their  requiring  the  inverfe 
method  of  fluxions,  began  now  to  exercife  the  ingenuity 
of  mathematicians.  A  problem  of  this  clafs  for  finding 
the  folid  of  leaft  refiftance,  was  folved  by  Newton  in 
the  34th  propofition  of  the  2d  book  of  his  Principia. 

After  haying  determined  the  truncated  right  cone, 
which  being  moved  in  a  fluid  by  the  fmalleft  bafe 
(which  is  unknown),  experiences  the  leaft  refiftance,  he 
gave  without  any  demonftration  the  ratio  from  which 
might  be  derived  the  differential  equation  of  the  curve 
that  generates  by  a  revolution  of  its  axis  the  folid  of 
leaft  refiftance. .  A  general  folution,  however,  was 
full  wanting,  till  the  attention  of  geometers  wras  di¬ 
rected  to  the  fnb^eft  by  John  Bernouilli,  who  propo- 
led,  in  1697,  the  celebrated  problem  of  the  Brachy- 
fochronon ,  or  the  eurve  along  the  concave  fide  of 
which  if  a  heavy  body  defeend,  it  will  pafs  in  the  leaft 
time  poffible  from  one  point  to  another,  the  two  points 
not  being  in  the  fame  vertical  line.  This  problem  was 
re  folved  by  Leibnitz,  Newton,  the  marquis  de  l’Hofpi- 
tal,  and  James  Bernouilli,  who  demon firated  that  the 
eurve  of  quickefl  defeent  is  a  cycloid  reverfed.  This 


refult  will  appear  at  firft  furprifing,  when  we  eonfider 


a  line  to  be  the  fhorteft  diftance  between  two  points  3 
but  the  furprife  will  eeafe  when  we  refie&,  that  in  a 
concave  curve  lving  between  the  two  given  points  the 
moving  body  defeends  at  firft  in  a  more  vertical  direc¬ 
tion,  and  therefore  acquires  a  greater  velocity  than 
when  it  rolls  down  an  inclined  plane.  This  addition  to 
its  velocity,  confequently,  -  at  the  commencement  of  its 


path  may  balance  the  increafe  of  fpace  through  which  T),.rPnte  bc* 


it  has  to  move. 


tween 

62.  At  the  elofe  of  this  difeuftion,  commenced  that  ce-  John  Ter- 
lebrated  difpute  about  ifo.perimetrieal  problems,  between  nouUli  on 
James  and  John  Bernouilli,  in  which  the  qualifies  of’f°Pcrbne" 
the  head  were  more  eonfpicuous  than  thofe  of  the tvic?l 

.  B  heart.  ^ 
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heart.  Thefe  illuftrious  chara&crs,  connc6led  by  the 
ftrongefl  ties  of  affinity,  were,  at  the  commencement  of 
their  dillinguifhed  career,  united  by  the  warmed  affec¬ 
tion.  John  was  initiated  by  his  elder  brother  into  the 
mathematical  fcienees  }  and  a  generous  emulation,  foft- 
cned  by  friendftiip  in  the  one,  and^  gratitude  in  the 
Other,  continued  for  fome  years  to  diredl  their  dudies, 
and  accelerate  their  progrefs.  There  are  few  men, 
however,  who  can  fupport  at  the  fame  time  the  charac¬ 
ter  of  a  rival  and  a  friend.  The  fuccefvof  the  one 
party  is  apt  to  awaken  the  envy  of  the  other,  and  fuc- 
cefs  itfelf  is  often  the  parent  of  preemption.  ^  A  foun¬ 
dation  is  thus  laid  for  future  diffenfion  }  and  it  is  a  me¬ 
lancholy  fa 61  in  the  hiftory  of  learning,  that  the  mod 
ardent  frienddiips  have  been  facrificed  on  the  altar  of  li¬ 
terary  ambition.  Such  was  the  cafe  between  the  two 
Bernouillis.  As  foon  as  John  was  fettled  as  profeffor 
of  mathematics  at  Groningen,  all  friendly  intercourfe 
between  the  two  brothers  was  at  an  end.  Regarding 
John  as  the  aggreffor,  and  provoked  at  the  ingratitude 
which  he  exhibited,  his  brother  James  challenged  him 
Problems  by  name  to  folve  the  following  problems  :  I .  1  o  find, 

propofed  by  among  all  the  ifoperimetrical  curves  between  given  li- 
James  to  mits,  fuch  a  curve,  that,  condru&ing  a  fe con d  curve, 
J°hni]f er’  the  ordinates  of  which  (hall  be  the  fun&ions  of  the  or- 
n°Ul  '  dinates  or  arcs  of  the  former,  the  area  of  the  fecond 
curve  fliall  be  a  maximum  or  a  minimum. —2.  “  To 
find  among  all  the  cycloids  which  a  heavy  body  may 
deferibe  in  its  defeent  from  a  point  to  a  line,  the  pofi- 
tion  of  which  is  given,  that  cycloid  which  is  deferibed 
in  the  lead  poffible  time.” — A  prize  of  50  florins  was 
promifed  to  John  Bcrnouilli,  if,  within  three  months, 
he  engaged  to  folve  thefe  problems,  and  publifh  within 
a  year  legitimate  folutir  is  of  them. 

63.  In  a  fhort  time  John  Bernouilli  produced  his  folu¬ 
tion  and  demanded  the  prize.  He  fucceeded  in  conftruc- 
ting  the  problem  of  fwifteft  defeent ;  but  his  folution  of 
the  other  problem  wras  radically  defe61ive.  This  failure 
mortified  that  vanity  with  which  he  gloried  in  his  ap¬ 
parent  fuccefs.  He  acknowledged  the  miftake  in  his 
folution,  and,  with  the  fame  imperious  tone,  tranfmit- 
ted  a  new  refult,  and  redemanded  the  prize.  This 
new  folution,  which  was  dill  defe6live,  drew  down  the 
wit  and  ridicule  of  James  Bernouilli,  which,  his  bro¬ 
ther  attempted  to  repel  by  a  torrent  of  coarfe  invec- 
tive. 

64.  Leibnitz,  Newton,  and  the  marquis  l’Hofpital, 
being  appointed  arbiters  in  this  difpute,  James  Bernouilli 
publi ffied,  in  1700,  the  formulae  of  the  ifoperimetrical 
problem,  without  any  demonftration  3  and  John  tranf- 
mitted  his  folution  to  the  French  academy  in  February 
1701,  on  condition  that  it  fiiould  not  be  opened  till 
his  brother’s  demonftrations  were  publifiied.  In  confe- 
quence  of  this,  James  Bernouilli  publifiied  his  folution 
in  May  1701,  in  the  A&a  Eruditorum ,  under  the  fol¬ 
lowing  title,  Analysis  magni  Problematis  Ifoperimetrici , 
and  gained  great  honour  from  the  fkill  which  it  dif- 
played.  For  five  years  John  Bernouilli  wras  filent  upon 
the"  fubiedl  )  but  his  brother  dying  in  1705,  he  publifli- 
ed  his  folution  in  the  Memoirs  of  the  Academy  for 
1706.  About  13  years  afterwards,  John  Bcrnouilli 
having  perceived  the  fource  of  his  error,  con  fe -Ted  his 
mifiake,  and  publifiied  a  ne  w  folution,  not  very  differ¬ 
ent  from  that  of  his  b.  )ther,  in  the  Memoirs  of  the 
Academy  for  J718. 
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65.  In  the  problem  relative  to^lie  cycloid  of  fwifteff 
defeent,  John  Bernouilli  obtained  a  refult  fimilar  to  that 
of  his  brother,  by  a  very  ingenious  method,  which  ex-  John  Ber- 
tended  the  bounds  of  the  new  analyfis.  In  his  invefti- 
gations  he  employed  the  fynchronous  curve,  or  that  thc°fecoud 
which  cuts  a  feries  of  fimilar  curves  placed  in  fimilar  probiemv 
pofitions,  fo  that  the  arcs  of  the  latter  included  between 
a  given  point  and  the  fynchronous  curve,  fhall  be  de-1704. 
feribed  by  a  heavy  body  in  equal  times.  He  demon- 
ftrated,  that  of  all  the  cycloids  thus  interfe61ed,  that 
which  is  cut  perpendicularly  is  deferibed  in  lefs  time 
than  any  other  terminating  equally  at  the  fynchronous 
curve.  But  being  unable  to  give  a  general  folution  of 
the  problem,  he  applied  to  Leibnitz,  who  ealily refolved 
it,  and  at  that  time  invented  the  method  of  difierencing 
de  curva  in  curvatn . 

66.  About  a  month  after  the  death  of  the  marquis  de 
l’Hofpital,  John  Bernouilli  declared  himfelf  the  author 
of  a  rule  given  by  the  marquis  in  his  Analyfis  of  Infinites, 
for  finding  the  value  of  a  fra&ion,  whole  numerator 
and  denominator  fhould  vanilh  at  the  fame  inllant,  when 
the  variable  quantity  that  enters  into  it  has  a  certain 
given  value.  The  defence  made  by  the  marquis’s 
friends  only  induced  John  Bernouilli  to  make  greater 
demands,  till  he  claimed  as  his  own  the  moll  important 
parts  of  the  Analyfis  of  Infinites  :  But  it  docs  not  ap¬ 
pear,  from  an  examination  of  the  fubje6l,  that  there  is 
any  foundation  for  his  claims. 

67.  Towards  the  clofe  of  J704,  Sir  Ifaac  Newton  pub- 
lifiied,  at  the  end  of  his  Optics,  his  Enumeratio  linea-  Laboim 
rum  tertuc  ordtnis ,  and  his  treatife  De  ^uadrdtura  Cur-  Newton. 
varum.  The  firil  of  thefe  papers  difplays  great  abili-  I?o^ 
ty  *,  but  is  founded  only  on  the  common  algebra,  and 

the  do&rine  of  feries  which  Newton  had  brought  to 
fuch  perfedion.  His  treatife,  De  Quadratura  Curva- 
rum ,  contains  the  rcfolutlon  of  fiuxional  forj^ulse, 
with  one  variable  quantity  which  leads  to  the  qua¬ 
drature  of  curves.  By  means  of  certain  feries  he  ob  ¬ 
tains  the  refolution  of  feveral  complicated  formulae,  by 
referring  them  to  fuch  as  are  more  fimple  3  and  thefe  fe¬ 
ries  being  interrupted  in  particular  cafes,  give  the  flu¬ 
ents  in  finite  terms.  From  this  feveral  intereffing  pro- 
pofitions  are  deduced,  among  which  is  the  method^  of 
refolving  rational  fraaions.  In  1711  Newton  publifii¬ 
ed  his  Method  o/F/uxions.  The  objea  of  this  vvork  is1?11* 
to  determine,  by  fimple  algebra,  the  linear  coefficients 
of  an  equation  that  fatisfies  as  many  conditions  as  there 
are  coefficients,  and  to  conftrua  a  curve  of  the  parabo¬ 
lic  kind  paffing  through  any  number  of  given  points. 

Hence  arifes  a  fimple  method  of  finding  the  approxi¬ 
mate  quadrature  of  curves,  in  which  a  Certain  number 
of  ordinates  are  determinable.  It  has  been  the  opinion 
of  fome  able  mathematicians,  that  this  treatife  contains 
the  firft  principles  of  the  integral  calculus  with  finite 
differences,  afterwards  invented  by  13r  1  ay  lor.  A 
poflhumous  work  of  New' ton’s,  entitled  The  Method  offltf* 
Fluxions ,  and  of  Infinite  Scries ,  was  publifiied  by  Dr 
Pemberton  about  nine  years  after  the  death  of  its  au¬ 
thor  ,  but  it  does  not  contain  any  new  inveftigations 
which  accelerated  the  progrefs  of  the  new  analyfis. 

68.  The  mathematical  fcienees  were  at  this  time  m-Lab0Ursof 
debted  to  the  labours  of  Manfredi,  Parent,  and  Saurin.Manfredi, 
The  former  of  thefe  geometers  publifiied  a  very  able  Parent,  ajnd 
work,  De  Cotfirudione  Equationum  differ entialium  primifff™' 
gradus.  To  Parent  we  are  indebted  for  the  problem  by 
*  which 
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which  we  obtain  the  ratio  between  the  velocity  of  the 
power,  and  the  weight  for  finding  the  maxi?nu??i  effe£t 
of  machines )  but  his  reputation  was  much  injured  by 
the  obfeurity  of  his  writings.  Saurin  was  celebrated  for 
his  theoretical  and  pra&ical  knowledge  of  watchmaking, 
and  was  the  firfi  who  elucidated  the  theory  of  tangents 
to  the  multiple  points  of  curves. 

Account  of  69.  While  the  fcience  of  analyfis  was  thus  advancing 
tins  difputc  with  rapidity,  the  difpute  between  Newton  and  Leib- 
between  njtz  kegan  to  be  agitated  among  the  mathematicians  of 
and^Lcib-  Europe.  Thefe  illuftrious  rivals  feemed  to  have  been 
nitz.  hitherto  contented  with  (haring  the  honour  of  having  in¬ 

vented  the  fiuxional  calculus.  But  as  foon  as  tjie  prio¬ 
rity  of  invention  was  attributed  to  Newton,  the  friends 
of  Leibnitz  came  forward  with  cagerncfs  to  fupport  the 
claims  of  their  mailer.  1 

Facio  de  70.  In  a  fmall  work  on  the  curve  of  fwifted  defeent, 
Duillier  and  tj]e  f0lid  of  lead  refidance,  publilhed  in  1699,  Ni- 
thlT dilute  c^°^as  Facio  de  Duillier,  an  eminent  Genoefe,  attribu- 
•n favour  of  ted  to  Newton  the  fird  invention  of  Fluxions,  and  hint- 
Newton.  ed,  that  Leibnitz,  as  the  fccond  inventor,  had  borrow- 
Leibnitz  ed  from  the  Englifh  philofopher.  Exafperated  at  this 

defends  improper  infinuation,  Leibnitz  came  forward  in  his  own 

kimfelf.  defence,  and  appeals  to  the  admiffion  of  Newton  in  his 
Principia ,  that  neither  had  borrowed  from  the  other. 
He  eXpreffed  his  conviction,  that  Facio  de  Duillier  was 
not  authorifed  by  Sir  Ifaac,  to  prefer  fuch  a  charge, 
and  threw  bimfelf  upon  the  tedimony  and  candour  of 
the  Englifii  geometer. 

Dr  Keiil  71.  The  difcuffion  reded  in  this  fituation  for  feveral 
makes  the  years,  till  our  celebrated  countryman,  Dr  Keill,  in  di¬ 
fame  charge  gateci  by  an  attack  upon  Newton  in  the  Leipfic  Jour- 
Leibnitz  na*>  repeated  the  fame  charge  againd  Leibnitz.  The 
1708.  "  GeAnan  philofopher  made  the  fame  reply  as  he  did  to 

his  former  opponent,  and  treated  Dr  Keill  as  a  young 
man  incapable  of  judging  upon  the  fubjedl.  In  171G 
17H.  Dr  Keill  addrefled  a  letter  to  Sir  Hans  Sloane,  fecre- 
tary  to  the  Royal  Society,  and  accufed  Leibnitz  of  ha¬ 
ving  adopted  the  differential  notation,  in  order  to  have 
it  believed,  that  he  did  not  borrow  his  calculus  from  the 
writings  of  Newton. 

Leibnitz  7  2.  Leibnitz  was  with  reafon  irritated  at  this  accufatioti, 
appeals  to  an(j  cape(j  UpGn  the  Royal  Society  to  interfere  in  his 
So°'  behalf.  A  committee  of  that  learned  body  was  accord¬ 

ingly  appointed  to  invedigate  the  fubjedl,  and  their  re- 
1712.  port  was  publifhed  in  1712,  under  the  title  of  Comxier- 
ciutn  Epiftolicwn  de  Analyji  pro?) iota.  In  this  report  the 
Who  rp  committee  maintain  that  Leibnitz  was  not  the  fird  in¬ 
point  a  ventor,  and  abfolvc  Dr  Keill  from  all  blame  in  giving  the 

committee  pr|or|ty  of  invention  to  Newton.  They  were  cautious, 
and  report°  however,  *n  dating  their  opinion  upon  that  part  of  the 
charge  in  which  Leibnitz  was  accufed  of  plagiarifm. 
John  Ber-  73.  In  anfwer  to  the  arguments  advanced  in  the  Com- 
nouilli  re-  mercium  EpiJIolicum, ,  John  Bernouilli,  the  particular  friend 
plies  to  of  Leibnitz,  publifhed  a  letter,  in  which  he  has  the  af- 
given'hfthe furance  to  date,  that  the  method  of  fluxions  did  not 
Commer -  precede  the  differential  calculus,  but  that  it  might  have 

cimn  Rpif-  taken  its  rife  from  it.  The  reafon  which  he  affigns 
toll  cum,  £or  this  drange  alfertion  is,  that  the  differential  calcu¬ 

lus  was  publidied  before  Newton  had  introduced  an 
uniform  algorithm  into  the  method  of  fluxions.  But  it 
may  as  well  be  maintained  that  Newton  did  not  dif- 
cover  the  theory  of  univerfal  gravitation,  becaufc  the 
attra£live  force  of  mountains  and  of  fmaller  portions  of 


matter  was  not  afeertained  till  the  time  of  Mafkelync 
and  Cavendifh.  The  principles  of  fluxions  arc  allowed 
to  have  been  difeovered  before  thofe  of  the  differential 
calculus,  and  yet  the  former  originated  from  the  latter, 
becaufe  the  fiuxional  notation  was  not  given  at  the  fame 
time  ! 

74.  Notwithdanding  the  ridiculous  alfertion  of  John  Remark*  o» 
Bernouilli,  it  has  been  admitted  by  all  the  foreign  ma-  ^V^ntro“ 
thematieians  that  Newton  was  tine  fird  inventor  of  the 
method  of  duxions.  The  point  at  iffue  therefore  is 

merely  this  : — did  Leibnitz  fee  any  of  the  writings  of 
Newton  that  contained  the  principles  of  fluxions  before 
he  publifhed  in  1684  his  Nova  Metliodus  protnaximis  et 
minimis ?  The  friends  of  Leibnitz  have  adduced  fome 
prefumptive  proofs  that  he  had  never  feen  the  treatife 
of  Newton,  de  Analyji ,  nor  the  letter  to  Collins,  in 
both  of  which  the  principles  of  the  new  calculus  were 
to  be  found  j  and  in  order  to  drengthen  their  argument, 
they  have  not  fcrupled  to  alfert,  that  the  writings  al¬ 
ready  mentioned  contained  but  a  vague  and  obfeure 
indication  of  the  method  of  fluxions,  and  that  Leibnitz 
might  have  perufed  them  without  having  difeovered  it. 

This  fubfidiary  argument,  however,  reds  upon  the  opi¬ 
nion  of  individuals  \  and  the  only  way  of  repelling  it  is 
to  give  the  opinion  of  an  impartial  judge.  M.  Montu- 
cla,  the  celebrated  hidorian  of  the  mathematics,  who 
being  a  Frenchman,  cannot  be  fufpe<ded  of  partiality 
to  the  Englifli,  has  admitted  that  Newton  in  his  trea¬ 
tife  de  Analyji  u  has  difclofed  in  a  very  concife  and 
obfeure  manner  his  principles  of  fluxions,”  and  “  that 
the  fufpicion  of  Leibnitz  having  feen  this  work  is  not 
deditute  of  probability,  for  Leibnitz  admitted,  that  in 
his  interview  with  Collins  he  had  feen  a  part  of  the 
epidolary  correfpondence  between  Newton  and  that 
gentleman.”  It  is  evident  therefore  that  Leibnitz  had 
opportunities  of  being  acquainted  with  the  doctrine  of 
duxions,  before  he  had  thought  of  the  differential  cal¬ 
culus  ,  and  as  he  was  in  London',  where  Newton’s  trea¬ 
tife  was  publidied,  and  in  company  with  the  very  men 
to  whom  the  new  analyfis  had  been  communicated,  it  is 
very  likely  that  he  then  acquired  fome  knowledge  of  the 
fubjeft.  In  favour  of  Leibnitz,  however,  it  is  but  juf- 
tice  to  fay,  that  the  tranfition  from  the  method  of  tan¬ 
gents  by  Dr  Barrow  to  the  differential  calculus  is  fo 
fimple,  that  Leibnitz  might  very  eafily  have  perceived 
it  'y  and  that  the  notation  of  his  analyfis,  the  numerous 
applications  which  he  made  of  it,  and  the  perfe&ion  to 
which  he  carried  the  integral  calculus,  are  confiderable 
proofs  that  he  was  innocent  of  the  charge  which  the 
Englifh  have  attempted  to  fix  upon  his  memory. 

75.  In  1708,  Remond  de  Montmort  publidied  a  cu-  Works  on 
nous  work,  entitled  the  Analyfis  of  Games  of  Chance,  th.e 

in  which  the  common  algebra  was  applied  to  the  com-^™^ 
putation  of  probabilities,  and  the  edimation  of  chances.  x 
Though  this  work  did  not  contain  any  great  difeovery, 
yet  it  gave  extent  to  the  theory  of  feries,  and  admir¬ 
ably  illudrated  the  do£trine  of  combinations.  The 
fame  fubjeft  was  afterwards  difculfed  by  M.  de  Moivre, 
a  French  protedant  redding  in  England,  in  a  fmall 
treatife  entitled  Meiifura  Sort  is,  in  which  are  given  the  r 
elements  of  the  theory  of  recurrent  feries,  and  fomc  very 
ingenious  applications  of  it.  Another  edition  was  pub¬ 
lilhed  in  Englifli  in  1738,  under  the  title  of  the  DoElrine 
of  Chances . 
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propofcs  to  ^  Hiort  time  before  bis  death,  Leibnitz  propofcd  to 

the  Englifh  ^le  geometers  the  celebrated  problem  of  ortho- 

the  pro-  gonal  trajectories,  which  was  to  find  the  curve  that  cuts 
biem  of  a  feries  of  given  curves  at  a  conftant  angle,  or  at  an 
SiXnVs  fngle  varyinS  according  to  a  given  law.  This  pro- 
*  blent  was  put  into  the  hands  of  Sir  Ifaac  Newton  when 
he  returned  to  dinner  greatly  fatigued,  and  he  brought 
it  to  an  equation  before  he  went  to  reft.  Leibnitz 
being  recently  dead,  John  Bernouilli  affumed  his  place, 
and  maintained,  that  nothing  was  eafier  than  to  bring 
the  problem  to  an  equation,  and  that  the  folution  of  the 
problem  was  not  complete  till  the  differential  equation 
of  the  trajeftory  was  refolved.  Nicholas  Bernouilli, 
the  fon  of  John  refolved  the  particular  cafe  in  which  the 
interfered  curves  arc  hyperbolas  with  the  fame  centre 
and  the  fame  vertex.  James  Hermann  and  Nicholas 
Bernouilli,  the  nephew  of  John,  treated  the  fubjeCt  by 
more  general  methods,  which  applied  to  the  cafes  in 
which  the  interfered  curves  were  geometrical.  The 
moft  complete  folution,  however,  was  given  by  Dr 
Taylor  in  the  Philosophical  Tranfarions  for  1717, 
though  it  was  not  fufficiently  general,  and  could  not 
apply  to  fome  cafes  capable  of  refolution.  This  defer 
was  fup plied  by  John  Bernouilli,  who  in  the  Leipfic 
Tranfarions  for  1718,  publifhed  a  very  fimple  folution, 
embracing  all  the  geometrical  curves,  and  a  great  num¬ 
ber  of  the  mechanical  ones. 

77.  During  thefe  diffusions,  feveral  difficult  problems 
on  the  integration  of  rational  frarions  were  propofed  by 
Dr  Taylor,  and  folved  by  John  Bernouilli.  This  fub- 
jer,  however,  had  been  firft  diffuffed  by  Roger  Cotes, 
profeffor  of  mathematics  at  Cambridge,  who  died  in 
1710.  In  his  poft humous  work  entitled  Harmonia 
Menfurarum ,  publifhed  in  171 6,  he  gave  general  and 
convenient  formulae  for  the  integration  of  rational  frac¬ 
tions  }  and  we  are  indebted  to  this  young  geometer  for 
his  method  of  eftimating  errors  in  mixed  mathematics, 
for  his  remarks  on  the  differential  method  of  Newton, 
and  for  his  celebrated  theorem  for  refolving  certain  equa¬ 
tions. 

Dr  Taylor  78.  In  T  71 5,  Dr  Taylor  publifhed  his  learned  work 
invents  the  entitled  Methodus  incrementarum  divert  a  et  inverfa.  In 
calculus  of  work  t^ie  ^oClor  gives  the  name  of  increments  or 
finite  dif-  decrements  of  variable  quantities  to  the  differences, 
tererccs.  whether  finite  or  infinitely  fmall,  of  two  confecutive 
-terms  in  a  feries  formed  after  a  given  law.  When  the 
differences  are  infinitely  fmall,  their  calculus  belongs  to 
fluxions  *,  but  when  they  are  finite,  the  method  of  find¬ 
ing  their  relation  to  the  quantities  by  which  they  are 
produced  forms  a  new  calculus,  called  the  integral  cal¬ 
culus  of  finite  differences.  In  confequence  of  this 
work,  Dr  Taylor  was  attacked  anonymoufly  by  John 
Bernouilli,  who  lavifhed  upon  the  Englilh  geometer 
all  that  dull  abuff,  and  angry  ridicule,  which  he  had 
formerly  heaped  upon  his  brother. 

Problem  of  79.  The  problem  of  reciprocal  trajectories  was  at  this 
reciprocal  time  propofed  by  the  Bcrnouillis.  This  problem  re- 
trajedlones.  qUjre(j  ^ e  curves  which,  being  conftru&ed  in  two  op- 
pofite  directions  in  one  axis,  given^in  pofition,  and  then 
moving  parallel  to  one  another  with  unequal  velocities, 
fhould  perpetually  interffCt  each  other  at  a  given  angle. 
It  was  long  diffuffed  between  John  Bernouilli  and  an 
anonymous  writer,  who  proved  to  be  Dr  Pemberton. 
It  was  by  an  elegant  folution  of  this  problem  that 
the  celebrated  Euler  began  to  be  diftinguifhed  among 
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mathematicians.  He  was  the  pupil  of  John  Bernouilli, 
and  continued  through  the  whole  of  his  life,  the  friend 
and  rival  of  his  fon  Daniel.  The  great  objeft  of  his 
labours  was  to  extend  the  boundaries  of  analyfis  5  and 
before  he  had  reached  his  21ft  year,  he  publiihed  a  new 
and  general  method  of  refolving  differential  equations 
of  the  fecond  order,  fubje&ed  to  certain  conditions. 

80.  The  common  algebra  had  been  applied  by  Leibnitz  Labours  of 
and  John  Bernouilli  to  determine  arcs  of  the  parabola,  Count  Fag- 
the  difference  of  which  is  an  algebraic  quantity,  ima-nani' 
gining  that  fuch  problems  in  the  cafe  of  the  ellipff  and 
hyperbola  refilled  the  application  of  the  new  analyfis. 

The  Count  de  Fagnani,  however,  applied  the  integral 
calculus  to  the  arcs  of  the  ellipfis  and  hyperbola,  and 
had  the  honour  of  explaining  this  new  branch  of  geo¬ 
metry. 

81.  In  the  various  problems  depending  on  the  analyfis  Problem  of 
of  infinites,  the  great  difficulty  is  to  refolve  the  differen-  Count  Ric- 
tial  equation  to  which  the  problems  are  reduced.  Count cati* 

James  Riccati  having  been  puzzled  with  a  differential  1725.. 
equation  of  the  firft  order,  with  twro  variable  quantities, 
propofed  it  to  mathematicians  in  the  Leipfic  A&s  for 

1725,  This  queftion  baffled  the  fkill  of  the  moft  cele¬ 
brated  analyfis,  who  w'ere  merely  able  to  point  out  a 
number  of  cafes  in  which  the  indeterminate  can  be  Te- 
parated,  and  the  equation  refolved  by  the  quadrature  of 
curves. 

82.  Another  problem  fuggefled  by  that  of  Viviani  was  Problem  of 
propofed  in  1718  by  Erneft  von  Offenburg.  It  was  re-  Offenburg. 
quired  to  pierce  a  hemifpherical  vault  with  any  number 

of  elliptical  windows,  fo  that  their  circumferences 
fhould  be  expreffed  by  algebraic  quantities  ; — or  in 
other  words,  to  determine  on  the  furface  of  a  fphere, 
curves  algebraically  re&ifiablc.  In  a  paper  on  the  rec¬ 
tification  of  fpherical  epicyeloids,  Herman  *  imagined  *  peterf- 
that  thefe  curves  were  algebraically  re&ifiable,  and  burgh  J 
therefore  fatisfied  the  queftion  of  Offenburg  5  but  John  Tranfac- 
Bernouilli  (Mem.  Acad.  Par.  1732)  demonftrated,  that**0”! 
as  the  rectification  of  thefe  curves  depended  on  the  qua- 
drature  of  the  hyperbola,  they  were  only  rectifiable  in  Refolved  by 
certain  cafes,  and  gave  the  general  method  of  determin-  J°hp  ?er- 
ing  the  curves  that  are  algebraically  rectifiable  on  the 
furface  of  a  fphere. 

83.  The  fame  fubjeft  was  alffi  diffuffed  by  Nicole  and  Labours  of 
Clairaut,  (Mem.  Acad.  1734).  The  latter  of  thefe  Clairaut. 
mathematicians  had  already  acquired  fame  by  his  Re - 
cherches  fur  les  Conrbes  a  double  Courbure ,  publi  filed 

in  1730,  before  he  was  21  years  of  age  j  but  his  repu¬ 
tation  was  extended  by  a  method  of  finding  curves 
whofe  property  confifls  in  a  certain  relation  between 
thefe  branches  expreffed  by  a  given  equation.  In  this 
refearch,  Clairaut  pointed  out  a  fpecies  of  paradox  in  the 
integral  calculus,  which  led  to  the  celebrated  theory  of 
particular  integrals  which  was  afterwards  fully  illuftrat- 
ed  by  Euler  and  other  geometers. 

84.  The  celebrated  problem  of  ifochronous  curves  be- Problem  of 
gan  at  this  time  to  be  reagitated  among  mathematicians,  ifochronous 
The  object  of  this  problem  is  to  find  fuch  a  curve  that  acurves* 
heavy  body  deffending  along  its  concavity  fliall  always 

reach  the  loweft  point  in  the  fame  time,  from  what¬ 
ever  point  of  the  curve  it  begins  to  deffend.  Huygens 
had  already  (hewn  that  the  cycloid  was  the  ifochronous 
curve  in  vacuo.  Newton  had  demonftrated  the  fame 
curve  to  be  ifochronous  when  the  deffending  body  ex¬ 
periences  from  the  air  a  refiftance  proportional  to  its  ve¬ 
locity  y 
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*  Memoirs! ocity  ;  and  Euler  *  and  John  Bernouilli  f,  had  fepa- 
oj  Peter f  rately  found  the  ifcchronous  curve  when  the  reliftanee 
b/itgb-y  '  was  as  the  fquare  of  the  velocity.  Thefe  three  cafes, 


and  even  a  fourth  in  which  the  refiftance  was  as  the 


1729, and 
d  Mem. 

Par.  1730.  fquare  of  the  velocity  added  to  the  produd:  of  the  velo¬ 
city  by  a  eonftant  coefficient^  were  all  refolved  by  Fon- 
Solved  by  taine,  by  means  of  an  ingenious  and  original  method  yt 
Fontaine,  and  it  is  very  remarkable  that  the  ifochronous  curve 
is  the  fame  in  the  third  and  fourth  cafes. — The  method 
of  Fontaine  was  illuftrated  by  Euler,  who  folved  a  fifth 
cafe,  including  all  the  other  four,  when  the  refiftanee  is 
compofed  of  three  terms,  the  fquare  of  the  velocity,  the 
product  of  the  velocity  by  a  given  coefficient,  and  a 
eonftant  quantity.  He  found  alfo  an  expreffion  of  the 
time  which  the  body  employs  to  defeend  through  any 
are  of  the  curve. 

Algebra  of  85.  The  application  of  analytical  formulae  to  the  phy- 
fmes  and  fico-mathematical  feienees  was  much  facilitated  by  the 

cofmus.  algebra  of  fines  and  cofines  with  which  Frederick 

Chrittian  Mayer,  and  Euler,  enriched  geometry.  By 
the  combination  of  arcs,  fines,  and  cofines,  formulae  are 
obtained  which  frequently  yield  to  the  method  of  reso¬ 
lution,  and  enable  us  ta  folve  a  number  of  problems 
which  the  ordinary  ufe  of  ares,  fines,  and  cofines,  would 
render  tedious  and  complicated. 

Improve-  86.  About* this  time  a  great  difeovery  in  the  theory 
ment  in  thc0£  differential  equations  of  the  firft  order  was  made  fe- 
of  differen-  Paratcty  by  Euler,  Fontaine,  and  Clairaut.  Hitherto 
tial  equa-  geometers  had  no  direct  method  of  afeertaining  if  any 
tions.  differential  equation  were  refolvable  in  the  ftate  in 
which  it  was  prefented,  or  if  it  required  fome  prepara¬ 
tion  prior  to  its  refolution.  For  every  differential  equa¬ 
tion  a  particular  method  was  employed,  and  their  refo¬ 
lution  was  often  effected  by  a  kind  of  tentative  procefs, 
which  difplayed  the  ingenuity  of  its  author,  without  be¬ 
ing  applicable  to  other  equations.  The  conditions  un¬ 
der  which  differential  equations  of  the  firft  order  are  re¬ 
folvable  were  difeovered  by  the  three  mathematicians 
whom  we  have  mentioned.  Euler  made  the  difeovery 
in  1736,  but  did  not  publifh  it  till  1740.  Fontaine 
and  Clairaut  lighted  upon  it  in  1739.  Euler  after- 
xvards  extended  the  difeovery  to  equations  of  higher 
orders. 

Difeovery  87.  The  firft  traces  of  the  integral  calculus  with  par- 
of  the  into-  tial  differences  appeared  in  a  paper  of  Euler’s  in  the 
fuTwithCU~  Peter^urRb  Tran faft ions  for  1734  ?  but  d’Alembert, 
partial  dif-  *n  his  worh  Sur  les  Vents ,  has  given  clearer  notions  of 
fcrcn'ccs.  it,  and  was  the  firft  who  employed  it  in  folution  of  the 
problem  of  vibrating  cords  propofed  by  Dr  Taylor,  and 
invertigated  by  Euler  and  Daniel  Bernouilli.  The  ob¬ 
ject:  of  this  calculus  is  to  find  a  fun&ion  of  feveral  vari¬ 
able  quantities,  when  we  have  the  relation  of  the  coef¬ 
ficients  which  affe<ft  the  differentials  of  the  variable 
quantities  of  which  this  fun&ion  is  compofed.  Euler 
exhibited  it  in  various  points  of  view,  and  (hewed  its 
application  to  a  number  of  phyfical  problems ;  and  he 
$  Pet  erf-  afterwards,  in  his  paper  entitled  Invfigatio  Fit n Bio - 
Trnnfac -  num  ex  ^ata  Differentia  Hum  conditioned  completely  ex- 
tions ,  1762.  plained  the  nature,  and  gave  the  algorithm  of  the  cal¬ 
culus. 

d^lefof  -  ^ie  ana^^s  °f  infinites-  was  making  fuch  ra- 

fluxions  progrefs  on  the  continent,  it  was  attacked  in  England 

attacked  by  the  celebrated  Dr  Berkeley,  biftiop  of  Cloyne,  in  a 
by  Dr  work  called  ih<  dnalyf ,  or  a  difeourfe  addreffed to  an  In - 

Berkeley,  fye[  Mathematician ,  wherein  it  is  examined  whether  the 

*734* 
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objeB ,  principles ,  and  inferences  of  the  modern  anal f is, 
are  more  difitiBly  conceived  than  Religious  My  femes 
and  Points  of  Faith .  in  this  work  the  cio<5lor  .admits 
the  truth  of  the  concluiions,  but  maintains  that  the 
principles  of  fluxions  are  not  founded  upon  reafoning 
ftridily  logical  and  conelufive.  This-  attack  called  forth 
Robins  and  Maelaurin.  The  former  proven  that  the 
principles  of  fluxions  were  confident  with  the  iiri&eft 
reafoning*  while  Maelaurin,  in  his  Treatife  of  Fluxions , 
gave  a  fynthetical  demonftration  of  the  principles  of  the 
calculus  after  the  manner  of  the  ancient  geometiieians, 
and  eftabli flies  it  with  fuch  clear nefs  and  fatisfadlion 
that  no  intelligent  man  could*  refufe  his  affent.  The 
differential  ealeulus  had  been  attacked  at  an  earlier 
period  by  Nieuwentiet  and  Rolle ,  but  the  weapons 
wielded  by  thefe  adverfaries  were  contemptible  when 
compared  with  the  ingenuity  of  Dr  Berkeley. 

89.  Notwithftanding  this  attack  upon  the  principles  of  Works  of 
the  new  analyfis,  the  fcience  of  geometry  made  rapid  Thomas 
advances  in  England  in  the  hands  of  Thomas  Simplon,  ^hnpfon. 
Landen,  and  Waring.  In  174Q,  Mr  Simpfon  publifh-  1740. 
ed  his  Treatife  on  Fluxions ,  which,  belides  many  origi¬ 
nal  refearches,  contains  a  convenient  method  of  refolv- 

ing  differential  equations  by  approximation,  and  various 
means  of  haftening  the  convergency  of  ilowly  conver¬ 
ging  feries.  We  are  indebted  to  the  fame  geometer  for 
feveral  general  theorems  for  fumming  different  feries, 
whether  they  are  fufceplible  of  an  abfolute  or  an  ap¬ 
proximate  fummation.  His  Mathematical  Differ tationsfl 43® 
pub li fined  in  1743,  his  Fjfays  on  feveral  Subjects  in 
Mathematics ,  publifhed  in  1740,  and  his  SeleB  Exer- 
cifes  for  Young  Proficients  in  the  Mathematics ,  publi (li¬ 
ed  in  1752,  contain  ingenious  and  original  refearches 
which  contributed  to  the  progrefs  of  geometry. 

90.  In  his  Mathematical  Lucubrations ,  publi  (lied  in  The  refidiu 

1755,  Mr  Landen  has  given  feveral  ingenious  theorems  al  analyfis 
for  the  fummation  of  feries  j  and  the  Philofophical  Tranf- invcnte^ 
a£tions  for  1775  contain  vhis  curious  difeovery  of  the  cn* 

re<ffification.of  a  hyperbolic  arc,  by  means  of  two  arcs  0^777. 

an  ellipfis,  which  was  afterwards  more  limply  demon- 
ftrated  by  Legendre.  His  invention  of  a  new  ealeulus, 
called  the  ref  dual  analysis,  pwA  in  fome  refpe£!s  fubfi- 
diary  to  the  method  of  fluxions,  has  immortalized  his 
name.  It  was  announced  and  explained  in  a  fmall 
pamphlet  publifhed  in  1715,  entitled  a  Difeourfe  con * 
cerning  the  Rfd.ua/  Analysis . 

91.  The  progrefs  of  geometry  in  England  was  acce-  Labours  of 
lerated  by  the  labours  of  Mr  Edward  Waring,  proteffor  Warning, 
of  mathematics  at  Cambridge.  His  two  works  entitled  Phil.Tranf 
Meditation es  Analytic ce,  publifhed  in  1769,  and  Medita-  *7S4>  anc*' 
tiones  Algebraic re,  and  his  papers  in  the  Philofophical 
Tranfa&ions  on  the  fummation  of  forces,  are  filled  with 
original  and  profound  refearches  into  various  branches  of 

the  common  algebra,  and  the  higher  analyfis. 

92.  It  was  from  the  genius  of  Lagrange,  however, !£)ifcoverit5 
that  the  higher  calculus  has  received  the  mod  brilliant  ci  La- 
improvements.  This  great  man  was  born  in  Piedmont,  grange; 

He  afterwards  removed  to  Berlin,  and  henee  to  Paris, 

where  he  ft  ill  refides.  In  addition  to  many  improvements 
upon  the  integral  analyfis,  he  has  enriched  geometry  with 
a  new  ealeulus  called  th  e  method  of  variations .  The  object 
of  this  calculus  is,  when  there  is  given  an  expreffion  or  of  varia- 
fun&ion  of  two  or  more  variable  quantities  whole  relation  tions. 
is  expreffed  by  a  certain  law,  to  find  what  this  fun&ion 
becomes  when  that  law  fuffers  any  variation  infinitely 

fitnalL 
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fmall,  occafioncd  by  the  variation  of  one  or  more  of  the 
terms  whieli  exprefs  It.  TJiis  calculus  Is  as  much  fu- 
perior  to  the  integral  calculus,  as  the  integral  calculus 
is  above  the  common  algebra.  It  is  the  only  means 
by  which  we  can  refolve  an  immenfe  number  of  prob¬ 
lems  de  maximis  et  minimis ,  and  is  ncceffary  for  the  fo- 
lution  of  the  moft  interefting  problems  in  mechanics. 
His  theory  of  analytical  funSions  is  one  of  the  moft 
brilliant  fpecimens  of  human  genius.  In  the  Memoirs 
of  Berlin  for  1772  he  had  touched  upon  this  intereft¬ 
ing  fubjeft,  but  the  theory  was  completely  developed 
in  1797  in  his  work  entitled  Theorie  des  fonBions  ana - 
hjtiques ,  contenant  les  principes  du  calcul  differentiel, 
degagees  de  toute  conjicleration  d1  infin iments  petits ,  on 
evanouijjements ,  ou  des  limites ,  ou  des  Jluxions  ;  et  re - 
duit  a  Panalyfe  algebrique  des  quantiles  fnies.  In  a  great 
number  of  memoirs  which  are  to  be  found  in  the  Me¬ 
moirs  of  the  Academy  of  Paris,  in  thofe  of  the  Acade¬ 
my  of  Berlin,  and  in  thofe  of  the  French  Academy,  La¬ 
grange  has  thrown  light  on  every  branch  both  of  the 
common  algebra  and  the  new  analylis. 

93.  The  new  geometry  has  like  wife  been  much  indebt¬ 
ed  to  the  celebrated  Laplace.  His  various  papers  in  the 
Memoires  des  Sfavans  Etrangers  *,  and  the  Memoirs  of 
the  French  Academy,  have  added  greatly  to  the  higher 
calculi,  while  his  application  of  analylis  to  the  celeftial 
phenomena,  as  exhibited  in  the  Mechanique  Celejle ,  and 
his  various  difeoveries  in  phylical  aftronomy,  entitle  him 
to  a  high  rank  among  the  promoters  of  fcience. 

94.  Among  the  celebrated  French  mathematicians  of 
the  laft  and  prefent  century,  we  cannot  omit  the  names 
of  Coufin,  Lacroix,  and  Boffut ;  all  of  whom  have  writ¬ 
ten  large  works  on  the  differential  and  integral  calculi, 
and  illuftrated  the  new  analylis  by  their  difeoveries. 
The  Elemens  de  Geometrie  by  Legendre  is  one  of  the 
belt  and  moft  original  works  upon  elementary  geometry, 
and  his  papers  in  the  Memoirs  of  the  Academy  contain 
feveral  improvements  upon  the  new  analylis. 

95.  In  Italy  the  mathematical  fciences  were  deftined 
to  be  improved  and  explained  by  a  celebrated  female. 
Donna  Maria  Gaetana  Agneli  was  profeffor  of  mathe¬ 
matics  in  the  univerlity  of  Bologna,  and  publifhed  a 
learned  work  entitled  Analytical  Inji itutions ,  contain¬ 
ing  tire,  common  analylis,  and  the  differential  and  in¬ 
tegral  calculi.  It  has  been  tranllated  into  Englilh  by 
Profeffor  Colfon,  and  was  publifhed  at  the  expence  of 
Baron  Maferes.  A  few  years  ago  feveral  curious  pro¬ 
perties  of  the  circle  have  been  difeovered  by  Mafehe¬ 
roni,  another  Italian  mathematician,  who  has  publifhed 


them  in  his  interefting  Work  fur  le  Geometrie  du  Com - 
pas. 

96.  In  England  the  mathematical  fciences  have  been  Englifli 
fuccefsfully  cultivated  by  Emcrfon,  Baron  Maferes,  Dr  mat  hem*. 
M.  Young,  Dr  Hutton,  Profeffor  Vince,  and  Profeffor tlciai;S* 
Robertfon  of  Oxford.  The  DoBrine  of  Fluxions  by  -merfon. 
Emcrfon,  and  his  Method  of  Increments ,  are  good  in¬ 
troductions  to  the  higher  geometry.  The  Scriptores 
Logarithmici  of  Baron  Maferes  \  his  TraBs  on  the  Re~  Baron  Ma- 
folution  of  Equations  ;  his  Principles  of  Life  Annuities  fQTQSt 
and  his  other  mathematical  papers,  do  the  highelt  ho¬ 


nour  to  his  talents  as  a  mathematician  *,  while  his  zeal 


for  the  promotion  of  the  mathematical  fciences,  and  his 
generous  attention  to  thofe  who  cultivate  them,  entitle 
him  to  the  noble  appellation  of  the  friend  and  patron  of 
genius.  Dr  Matthew  Young,  bifhop  of  Clonfert,  has  Dr  M. 
given  a  fynthetical  demonftration  of  Newton’s  rule  for  Young, 
the  quadrature  of  limple  curves  ;  and  has  written  on 
the  extraction  of  cubic  and  other  roots.  Dr  Hutton  Dr  Huttos* 
and  Dr  Vince  have  each  publiftied  feveral  elementary  ai*d  Hr 
treatifes  on  mathematics,  and  have  invented  ingeni-  ince* 
ous  methods  for  the  fummation  of  feries.  Mr  Robert- Mr  Robert, 
fon  of  Oxford  is  the  author  of  an  excellent  treatife  on lon* 
conic  feCtions. 

97.  The  ancient  geometry  was  afiiduoufly  cultivated  Scottifh 
in  Scotland  by  Dr  Robert  Simpfon  and  Dr  Matthew 
Stewart.  Dr  Simpfon’s  edition  of  Euclid  and  his  treatife 
on  conic  feCtions  have  been  much  admired.  The  TraBs®1  Simp- 
Phyjical  and  Mathematical  of  Dr  Matthew  Stewart,  on# 
and  his  Propofitiones  Geometncce  more  veterum  demon- 
f  ratce ,  contain  fine  fpecimens  of  mathematical  genius.  In  Dr  M. 
the  prefent  day  the  names  of  Profeffor  Playfair  and  Pro-  Stewart, 
feffor  Leflie  of  the  univerfity  of  Edinburgh,  Mr  Wal¬ 
lace  and  Mr  Ivory  now  of  the  Royal  Military  College 
at  Great  Marlow,  are  well  known  to  mathematicians. 

Mr  Playfair’s  Elements  of  Geometry,  and  his  papers  on  Mr  Play- 
the  Arithmetic  of  ImpoJJible Quantities  and  on  Porifms ,  are iair* 
proofs  of  his  great  talents  as  a  mathematician  and  a  phi- 
lofopher.  Mr  Leflie,  well  known  for  his  great  difeo-  Mr  Leflie. 
veries  on  heat,  has  found  a  very  Ample  principle,  capable 
of  extenfive  application,  by  which  the  complicated  ex- 
preflions  in  the  folution  of  indeterminate  problems  may 
be  eafily  refolved.  Mr  Wallace’s  papers  on  Geometrical  Mr  Wal- 
Porifms  in  the  4th  vol.  of  the  Edinburgh  TranfaCtions,  *ace- 
difplay  much  genius  \  and  Mr  Ivory’s  Treatifes  in  the  Mr  Ivory, 
laft  vol.  of  Baron  Maferes’s  Scriptores  Logarithmici ,  and 
his  paper  on  A  New  Series  for  the  ReBif  cation  of  the 
Ellipfis ,  Edin.  Tranf.  vol.  4th.  entitle  him  to  a  high 
rank  among  modern  mathematicians. 
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.Mathema-  MATHEMATICAL,  any  thing  belonging  to  the 
tical,  feience  of  mathematics. 

t  Matock.  ^  MATHEMATICAL  Inflruments ,  fueh  inftruments  as 
v  are.  ufuaj]y  employed  by  mathematicians,  as  compaffes, 
feales,  quadrants,  &c. 

Machine  for  dividing  M ATH EM AT1CAL  Inf  r aments. 
See  RAMSDEN’S  Machine. 

MATLOCK,  a  town  or  village  of  Derbyftiire,  ne&r 
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Wickfworth,  fituated  on  the  very  edge  of  the  Der-  Matlock, 
went  }  noted  for  its  bath,  the  water  of  which  is  milk- 
warm  ;  and  remarkable  for  the  huge  rocks  in  its  envi¬ 
rons,  particularly  thofe  called  the  Torr ,  which  is  140 
yards  high.  It  is  an  extenfive  ftraggling  village,  built 
in  a  very  romantic  ftyle,  on  the  fteep  fide  of  a  moun¬ 
tain,  and  containing,  in  1801,  above  2000  inhabitants. 

Near  the  bath  arc  feveral  fmall  houfes,  whofe  fituation 
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Matlock  is  on  the  little  natural  horizontal  parts  of  the  mountain, 
a  few  yards  above  the  road,  and  in  fome  places  the  roofs 
of  fome  almoft  touch  the  floors  of  others.  There  are  ex- 
1  cellent  accommodations  for  company  who  refort  to  the 
bath  j  and  the  poorer  inhabitants  are  fupported  by  the 
fale  of  petrifactions,  eryftals,  &c.  and  notwithstanding 
the  rockinefs  of  the  foil,  the  cliffs  produce  an  immenfe 
number  of  trees,  whofe  foliage  adds  greatly  to  the  beau¬ 
ty  of  the  place. 

MATRASS,  Cucurbit,  of  Bolthead,  among 
ch  e  mi  its.  See  Chemistry,  Explanation  of  Plates. 

MATRICARIA,  Feverfew  ;  a  genus  of  plants, 
belonging  to  the  fyngenefla  clafs  }  and  in  the  natural 
method  ranking  under  the  49^  order,  Compofitcz.  See 
Botany  Index . 

MATRICE,  or  Matrix.  See  Matrix. 
Matrice,  or  matrix,  in  Dyeing ,  is  applied  to  the 
five  Ample  colours,  whence  all  the  reft  are  derived  or 
compofed.  Thcfe  are,  the  black,  white,  blue,  red,  and 
yellow  or  root  colour. 

Matrice,  or  matrices,  ufed  by  the  letter- founders, 
are  tliofe  little  pieces  of  copper  or  hrafs,  at  one  end 
whereof  arc  engraven,  dentwife,  or  en  creux ,  the  feve- 
ral  charafters  ufed  in  the  compofmg  of  books..  Each 
chara£ter,  virgula,  and  even  each  point  in  a  difeourfe, 
lias  its  fever al  matrix  5  and  of  confequence  its  feveral 
puncheon  to  ftrike  it.  They  are  the  engravers  on  me¬ 
tal  that  cut  or  grave  the  matrices. 

When  types  are  to  be  caft,  the  matrice  is  fattened 
to  the  end  of  a  mould,  fo  difpofed,  as  that  when  the 
metal  is  poured  on  it,  it  may  fall  into  the  creux  or  ca¬ 
vity  of  the  matrice,  and  take  the  figure  and  impreflion 
thereof.  See  Letter  FOUNDER T'. 

Matrices,  ufed  in  coining,  are  pieces  of  fteel  in 
form  of  dies,  whereon  are  engraven  the  feveral  figures, 
arms,  chara£ters,  legends,  &c.  wherewith  the  fpecies 
are  to  be  damped.  The  engraving  is  performed  with 
feveral  puncheons,  which  being  formed  in  relievo,  or 
prominent,  when  ftruck  on  the  metal,  make  an  indent¬ 
ed  impreflion,  which  the  French  call  en  creux . 

MATRICULA,  a  regifter  kept  of  the  admiflion 
of  officers  and  perfons  entered  into  any  body  or  fociety 
whereof  a  lift  is  made.  Hence  thofe  who  are  admitted 
into  our  univerfities  are  faid  to  be  matriculated.  A- 
mong  ecclefiaftical  authors,  we  find  mention  made  of 
two  kinds  of  matricule  ;  the  one  containing  a  lift  of 
the  ecclefiaftics,  called  matricula  clericovum  :  the  other 
of  the  poor  fubfifted  at  the  expence  of  the  church,  call¬ 
ed  matricula  pauperum . 

Matricula  was  alfo  applied  to  a  kind  of  alms- 
houfe,  where  the  poor  were  provided  for.  It  had  cer¬ 
tain  revenues  appropriated  to  it,  and  was  ufually  built 
near  the  church,  whence  the  name  was  alfo  frequently 
given  to  the  church  itfelf. 

MATRIMONY.  See  Marriage. 

MATRIX,  in  Anatomy ,  the  womb,  or  that  part  of 
the  female  of  any  kind,  wherein  the  foetus  is  conceived 
and  nourifhed  till  the  time  of  its  delivery.  See  Ana¬ 
tomy,  N°  108. 

Matrix  is  alfo  applied  to  places  proper  for  the  ge¬ 
neration  of  vegetables,  minerals,  and  metals.  Thus 
the  earth  is  the  matrix  wherein  feeds  fprout  ;  and 
marcafites  are  by  many  confidered  as  the  matriees  of 
metals. 

The  matrix  of  ores  is  the  earthy  and  ftony  fubftan- 
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ces  in  which  thcfe  metallic  matters  are  enveloped  : 
thefe  are  various,  as  lime  and  heavy  fpar,  quartz, 
fluors,  Sec. 

MATRON,  an  elderly  married  woman. 

Jury  of  Matrons.  When  a  widow  feigns  herfelf 
with  child  in  order  to  exclude  the  next  heir,  and  a 
fuppofititious  birth  is  fufpeaed  to  be  intended,  then,, 
upon  the  writ  de  ventre  infpiciendo ,  a  jury  of  women 
is  to  be  impannelled  to  try  the  queftion  whether  the 
woman  is  with  child  or  not..  So,  if  a  woman  is 
conviaed  of  a  capital  offence,  and,  being  condemned 
to  fuffer  death,  pleads  in  ftay  of  execution,  that  the 
is  pregnant,  a  jury  of  matrons  is  impannelled.  to  in¬ 
quire  into  the  truth  of  the  allegation  }  and,  if  they 
find  it  true,  the  convia  is  refpited  till  after  her  deli¬ 
very. 

MATRON  A,  in  Ancient  Geography ,  a  river  fepa^ 
rating  Gallia  Celtica  from  the  Belgica  (Cefar).  Now 
the  Marne  *,  which,  rifing  in  Champagne  near  Langres, 
runs  north-weft,  and  then  weft,  and  pafling  by  Meaux 
falls  into  the  Seine  at  Charenton,  two  leagues  to  the. 
eaft  of  Paris. 

MATRONALIA,  a  Roman  feftival  inftituted  by 
Romulus,  and  celebrated  on  the  kalends  of  March,  in 
honour  of  Mars.  It  was  kept  by  matrons  in  particular, 
and  bachelors  were  entirely  excluded  from  any  (hare  in 
the  folemnity.  The  men  during  this  feaft  fent  prefents 
to  the  women,  for  which  a  return  was  made  by  them  at 
the  Saturnalia  :  And  the  women  gave  the  fame  indul¬ 
gence  to  their  fervants  now  which  the  men  gave  to 
theirs  at  the  feaft  of  Saturn,  ferving  them  at  table,  and 
treating  them  as  fuperiors. 

MATROSSES,  are  foldiers  in  the  train  of  artil¬ 
lery,  who  are  next  to  the  gunners,  and  afiift  them  in 
loading,  firing,  and  fpunging  the  great  guns.  They 
carry  firelocks,  and  march  along  with  the  ftore  wag¬ 
gons,  both  as  a  guard,  and  to  give  their  afiift ance  in 
cafe  a  waggon  fhould  break  down. 

MATSYS,  Quintin,  painter  of  hiftory  and  por¬ 
traits,  was  born  at  Antwerp  in  1460,  and  for  feveral 
years  followed  the  trade  of  a  blackfmith  or  farrier,  at 
leaft  till  he  was  in  his  20th  year.  Authors  vary  in  their 
accounts  of  the  caufe  of  his  quitting  his  firft  occupa¬ 
tion,  and  attaching  himfelf  to  the  art  of  painting. 
Some  affirm,  that  the  firft  unfolding  of  his  genius  was 
occafioned  by  the  fight  of  a  print  which  accidentally 
was  ffiown  to  him  by  a  friend  who  eame  to  pay  him  a 
vifit  while  he  was  in  a  declining  ftate  of  health  from 
the  labour  of  his  former  employment,  and  that  by  hi9 
copying  the ’print  with  fome  degree  of  fuccefs,  he  was 
animated  with  a  defire  to  learn  the  art  of  painting. 
Others  fay,  he  fell  in  love  with  a  young  woman  of 
great  beauty,  the  daughter  of  a  painter,  and  they  al¬ 
lege  that  love  alone  wrought  the  miracle,  as  he  could 
have  no  profpefl  of  obtaining  her  cxeept  by  a  dift.in- 
guiffied  merit  in  the  profefiion  of  painting  :  for  which 
reafon  he  applied  himfelf  with  inceffant  labour  to  ftudy 
and  pra&ile  the  art,  till  he  became  fo  eminent  as  to 
be  entitled  to  demand  her  in  marriage,  and  he  fucceed- 
ed.  Whatever  truth  may  be  in  either  of  thcfe  ac¬ 
counts,  it  is  certain  that  he  appeared  to  have  an  un¬ 
common  genius  y  his  manner  was  Angular,  not  refem- 
bling  the  manner  of  any  other  matter  ;  and  his  pictures 
were  ftrongly  coloured  and  carefully  finiflied,  but  yet 
they  are  fome  what  dry  and  hard.  By  many  compe¬ 
tent 
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s  tent  judges  it  was  believed,  when  they  obferved  the 
,w  ftrength  of  expreflion  m  fome  of  his  compositions,  that 
if  he  had  lludied  in  Italy  to  acquire  fome  knowledge  of 
the  antiques  and  the  great  mailers  of  the  Roman  fchool, 
lie  would  have  proved  one  of  the  molt  eminent  painters 
of  the  Low  Countries.  But  he  only  imitated  ordinary 
life  -y  and  feemed  more  inclined,  or  at  leafl  more  quali¬ 
fied,  to  imitate  the  defeats  than  the  beauties  of  nature. 
Some  hiftorical  compofitions  of  this  mailer  deferve  com¬ 
mendation  ;  particularly  a  Defuent  from  the  Crofs, 
which  is  in  the  cathedral'  at  Antwerp ;  and  it  is  jultly 
admired  for  the  fpirit,  Ikill,  and  delicaey  of  the  whole. 
But  the  moll  remarkable  and  bell  known  piflure  of 
Matfys,  is  that  of  the  Two  Mifers  in  the  gallery  at 
Wind  for.  He  died  in  I  529. 

MAPI,  in  a  fhip,  is  a  name  given  to  rope-yam, 
junk,  &.c.  beat  fiat  and  interwoven  ^  uled  in  order  to 
preserve  the  yards  from  galling  or  rubbing,  in  hoiftino- 
or  lowering  them. 

MATTER,  in  common  language,  is  a  word  of  the 
fame  import  with  body ,  and  denotes  that  which  is  tan¬ 
gible,  vifible,  and  extended  j  but  among  philofophers  it 
fignifies  that  Jubilance  of  which  all  bodies  are  compo- 
fed  ;  and  in  this  fenfe  it  is  fynonymous  with  the  word 
Element. 

It  is  only  by  the  fenles  that  we  have  any  communi¬ 
cation  with  the  external  world  }  but  the  immediate  ob- 
jefls  of  fenfe,  philofophers  have  in  general  agreed  to 
term  qualities ,  which  they  conceive  as  inhering  in 
fomething  which  is  called  their  fubjeB  or  fulflratum. 
It  is  this  fubilratum  of  fenfible  qualities  which,  in  the 
language  of.  philofophy,  is  denominated  matter ;  fo 
that  matter  is  not  that  which  we  immediately  fee^or 
handle,  but  the  concealed  fubjeB  or  fupport  of  vifible 
and  tangible  qualities.  What  the  moderns  term  quali¬ 
ties,  was  by  Ariftotle  and  his  followers  ealled  form ; 
but  fo  far  as  the  two  do&rines  are  intelligible,  there  ap¬ 
pears  to  be  no  effential  difference  between  them.  From 
the  moderns  we  learn,  that  body  corififls  of  matter  and 
qualities  ;  and  the  Peripatetics  taught  the  fame  thino*, 
when  they  faid  that  body  is  compofed  of  matter  and’ 
form. 

How  philofophers  were  led  to  analyze  body  into  mat¬ 
ter  and  form,  or,  to  ufe  modern  language,  into  matter 
and  qualities ;  what  kind  of  exillence  they  attribute  to 
each  ;  and  whether  matter  mull  be  conceived  as  felf-  - 
exiflent  or  created — are  quellions  whieh  (hall  be  confi- 
‘dered  afterwards  (See  Metaphysics).  It  is  fufficient 
here  to  have  defined  the  term. 

.  MATTHEW,  or  Gofpel  of  St  Matthew ,  a  cano¬ 
nical  book  of  the  New  Teftament. 

St  Matthew  wrote  his  gofpel  in  Judea,  at  the  re- 
queft  of  thofe  he  had  converted  ;  and  it  is  thought  he 
began  in  the  year  41,  eight  years  after  Chrift’s  refur- 
reftion.  It  was  written,  according  to  the  teftimony  of 
all  the  ancients,  in  the  Hebrew  or  Syriac  language  ; 
but  the  Greek  verfion,  which  now  paffes  for  the  origi¬ 
nal,  is  as  old  as  the  apoftolical  times. 

St  Matthew  the  Evangelif's  Day,  a  fellival  of  the 
Chriftian  church,  obferved  on  September  21ft. 

St^  MATTHEW,  the  fon  of  Alpbeus,  was  alfo  called 
Levi.  He  was  of  a  Jewifh  original,  as  both  his  names 
difeover,  and  probably  Galilean.  Before  his  call  to 
the  apoflolate,  he  was  a  publican  or  toll-gatherer  to 
%hs  Romans  an  office  of  bad  repute  among  the 
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Jews,  on  account  of  the  covetoufiiefs  and  exaftion  of  Matthew, 
thofe  who  managed  it  ;  St  Matthew’s  office  particular-  Mathias. 

ly  confiding  in  gathering  the  cuftoms  of  all  merchan-  ‘ - Y~~' 

dife  that  came  by  the  lea  of  Galilee,  and  the  tribute 
that  paffengers  were  to  pay  who  went  by  water.  And 
here  it  was  that  Matthew  fat  at  the  reeeipt  of  euftoms, 
when  our  Saviour  called  him  to  be  a  difciple.  It  is 
probable,  that,  living  at  Capernaum,  the  place  of 
Chrift’s  ufual  refidencc,  he  might  have  fome  know¬ 
ledge  of  him  before  he  was  called.  Matthew  imme¬ 
diately  expreffed  his  fatisfa&ion  in  being  called,  to  this 
high  dignity,  by  entertaining  our  Saviour  and  his  dif- 
eiples  at  a  great  dinner  at  his  own  houfe,  whither  he 
invited  all  his  friends,  efpecially  thofe  of  his  own  pro- 
fefiion,  hoping,  probably,  that  they  might  be  influenced 
by  the  company  and  convention*  of  Chrifl.  St  Mat¬ 
thew  continued  with  the  reft  of  the  apoftles  till  after 
our  Lord’s  afeenfion.  For  the  firft  eight  years  after¬ 
wards,  he  preached  in  Judea.  Then  he  betook  himfelf 
to  propagating  the  gofpel  among  the  Gentiles,  and 
chofe  Ethiopia  as  the  feene  of  his  apoftolical  miniflry  ^ 
where  it  is  faid  he  fuffered  martyrdom,  but  by  what 
kind  of  death  is  altogether  uncertain.  It  is  pretended, 
but  .without  any  foundation,  that  Hyrtaeus,  king  of 
Ethiopia,  defiring  to  marry  Iphigenia,  the  daughter 
of  his  brother  and  predeceffor  ALglippus,  and  the  apof- 
tle  having  reprefented  to  him  that  he  could  not  law¬ 
fully  do  it,  the  enraged  prince  ordered  his  head  im¬ 
mediately  to  be  cut  off.  Baronius  tells  us,  the  body 
of  St  Matthew  was  tranfported  from  Ethiopia  to  Bi- 
thynia,  and  from  thence  was  earned  to  Salcrnum  in  the 
kingdom  of  Naples  in  the  year  9 54,  where  it  was  found 
in  1080,  and  where  Duke  Robert  built  a  church  bear¬ 
ing  his  name. 

St  MATTHEW,  a  town  of  Spain,  in  the  kingdom  of 
Arragon,  feated  in  a  plealant  plain,  and  in  a  very  fer- 
tive  country  watered  with  many  fprings.  W.  Long, 
o.  15.  N.  Lat.  40.  22. 

Matthew  of  Paris.  See  Paris. 

Matthew  of  Wefminfer,  a  Bcnedi&ine  monk  and 
accomplifhed  fcholar,  who  wrote  a  hiftory  from  the 
beginning  of  the  world  to  the  end  of  the  reign  of  Ed¬ 
ward  I.  under  the  title  of  Flores  Hijloriarum  ;  which 
was  afterwards  continued  by  other  hands.  He  died  in 
i38o. 

St  MATTHIAS,  an  apoftle,  was  chofen  inftead 
of  Judas.  He  preached  in  Judea  and  part  of  Ethi¬ 
opia,  and  fuffered  martyrdom.  See  the  ABs  of  the 
Apojlles ,  chap.  i.  There  -was  a  gofpel  publilhcd  un¬ 
der  Matthias’s  name,  but  rejedled  as  fpurious  ;  as 
like  wife  fome  traditions,  which  met  with  the  fame 
fate. 

St  Matthias's  Day,  a  fellival  of  the  Chriftian 
church,  obferved  on  the  24th  of  February.  St  Mat¬ 
thias  was  an  apoftle  of  Jefus  Chrift,  but  not  of  the 
number  of  the  twelve  chofen  by  Chrift  himfelf.  He 
obtained  this  high  honour  upon  a  vacancy  made  in 
the  college  of  the  apoftles  by  the  treafonand  death 
of  Judas  Ifcariot.  The  choice  fell  on  Matthias  by 
lot  5  his  competitor  being  Jofeph  called  Barf  abas ,  and 
furnamed  Jufus.  Matthias  was  qualified  for  the 
apoftlefhip,  by  having  been  a  eonftant  attendant  upon 
our  Saviour  all  the  time  of  his  miniftry.  He  was, 
probably,  one  of  the  70  difciples.  After  our  Lord’s 
refurre&ion,  he  preached  the  gofpel  firft  in  Judea. 

Afterwards 
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Matthias  Afterwards  it  is  probable  he  travelled  eafl  wards,  his 
relidencc  being  principally  near  the  irruption  of  the 
river  Aplarus  and  the  haven  Iiyilbs.  The  barbarous 
people  treated  him  with  great  rudenefs  and  inhumani¬ 
ty  ;  and,  after  many  labours  and  bufferings  in  convert¬ 
ing  great  numbers  to  Chriilianity,  he  obtained  the 
crown  of  martyrdom  ;  but  by  what  kind  of  death,  is 
uncertain. — They  pretend  to  (how  the  relics  of  St  Mat¬ 
thias  at  Rome  ;  and  the  famous  abbey  of  St  Mat¬ 
thias  near  Treves  boafts  of  the  fame  advantage  :  but 
doubtlefs  both  without  any  foundation.  There  was  a 
gofpel  aferibed  to  St  Matthias  ;  but  it  was  univerfally 
reje&ed  as  fpurious. 

MATTIACjE  Aqxjje,  or  Mattiaci  Fontes,  in 
Ancient  Geography ,  now  Wifbaden,  oppofite  to  Mentz, 
in  Wetcravia.  E.  Long.  8.  N.  Lat.  50.  6. 

MATTIACUM,  or  Mattium,  in  Ancient  Geogra¬ 
phy,  a  town  of  the  Mattiaci,  a  branch  of  the  Catti  in 
Germany.  Now  Marpurg  in  Heffe.  E.  Long.  8.  40. 
N.  Lat.  50.  40. 

MATTINS,  the  firft  canonical  hour,  or  the  firft 
part  of  the  daily  fervice  in  the  Romifli  church. 

MATTHIOLUS,  Peter  Andrew,  an  eminent 
phyfician  in  the  1 6th  century,  born  at  Sienna,  was  well 
{killed  in  the  Greek  and  Latin  tongues.  He  wrote 
learned  commentaries  on  Diofcorides,  and  other  works 
which  are  efteeraed  ;  and  died  in  1577. 

MAT  UR  ANTS,  in  Pharmacy ,  medicines  which 
promote  the  fuppuration  of  tumors. 

MATY,  Matthew,  M.  D.  an  eminent  phyfician 
and  polite  writer,  was  born  in  Holland  in  the  year 
1718.  He  was  the  fon  of  a  clergyman,  and  was  ori¬ 
ginally  intended  for  the  church  ;  but  in  confequence 
of  fome  mortifications  his  father  met  with  from  the 
fynod,  on  account  of  the  peculiar  fentiments  he  en¬ 
tertained  about  the  doctrine  of  the  Trinity,  turned 
his  thoughts  to  phyfic.  He  took  his  degree  of  M.  D. 
at  Leyden;  and  in  1740  eame  to  fettle  in  England, 
his  father  having  determined  to  quit  Holland  for  ever. 
In  order  to  make  himfelf  known,  he  began  in  1749  to 
publifli  in  French  an  account  of  the  productions  of  the 
Englifh  prefs,  printed  at  the  Hague  under  the  name  of 
the  Journal  Britatinique.  This  journal,  which  conti¬ 
nues  to  hold  its  rank  amongft  the  beft  of  thofe  whieh 
have  appeared  fince  the  time  of  Baylc,  anfwered  the 
chief  end  he  intended  by  it,  and  introduced  him  to 
the  acquaintance  of  fome  of  the  moft  refpedtable  lite¬ 
rary  characters  of  the  country  he  had  made  his  own. 
It  ivas  to  their  aCtive  and  uninterrupted  friendfliip  he 
owed  the  places  he  afterwards  poffeffed.  In  1758  he 
wras  cliofen  fellow,  and  in  1  765,  on  the  refignation  of 
Dr  Birch,  who  died  a  few  months  after,  and  had  made 
him  his  executor,  fecretary  to  the  Royal  Society.  He 
had  been  appointed  one  of  the  under  librarians  of  the 
Britifh  mufeum  at  its  firft  inftitution  in  1753,  and  be¬ 
came  principal  librarian  at  the  death  of  Dr  Knight  in 
1772.  Ufeful  in  all  thefe  fituations,  he  promifed  to  be 
eminently  fo  in  the  laft,  when  he  was  feized  with  a 
languifliing  diforder,  which  in  177 6  put  an  end  to  a 
life  which  had  been  uniformly  devoted  to  the  purfuit 
of  feienee  and  the  offices  of  humanity.  He  was  an 
early  and  adive  advocate  for  inoculation  ;  and  when 
there  was  a  doubt  entertained  that  one  might  have  the 
fniallpox  this  way  a  fecond  time,  tried  it  upon  him- 
&lf  unknown  to  his  family.  He  was  a  member  of 
Vol.  XIII.  Part  I. 
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the  medical  club  (with  the  Drs  Parfons,  Templeman, 
FothcTgill,  Watfon  and  others),  which  met  every 
fortnight  in  St  Paul’s  Churchyard.  He  was  twice 
married,  viz.  the  firft  time  to  Mis  Elizabeth  Boifra- 
gon  ;  and  the  fecond  to  Mrs  Mary  Deners.  He  left 
a  fon  and  three  daughters.  He  had  nearly  finifhed 
the  Memoirs  of  the  carl  of  Cheiterfield ;  which  were 
completed  by  his  fon- in -law  Mr  Juftamond,  and  pre¬ 
fixed  to  that  noblenian’s  Mifcellaneous  Works,  1777, 
2  vols.  4to. 

Maty,  Paul  Henry,  M.  A.  F.  R.  S.  fon  of  the 
former,  was  born  in  1745,  and  was  educated  at  Weft- 
minder  and  Trinity  college,  Cambridge,  and  had  their 
travelling  felJowfhip  for  three  years.  He  was  afterwards 
chaplain  to  Lord  Stormont  at  Paris,  and  foon  after  va¬ 
cated  his  next  fellowfliip  by  marrying  one  of  the  three 
daughters  of  Jofeph  Clerk,  Efq.  and  filler  of  Captain 
Charles  Clerk  (who  fuceeeded  to  the  command  on  the 
death  of  Captain  Cook).  On  his  father’s  death  in  1  776, 
he  was  appointed  to  the  office  of  one  of  the  under  libra¬ 
rians  of  the  Britifh  Mufeum,  and  was  afterwards  prefer¬ 
red  to  a  fuperior  department,  having  the  care  of  the 
antiquities,  for  which  he  was  eminently  qualified.  I11 
1776  he  alfo  fuceeeded  his  father  in  the  office  of 
feeretary  to  the  Royal  Society.  On  the  difputes  re- 
fpe&ing  the  reinftatement  of  Dr  Hutton  in  the  depart¬ 
ment  of  feeretary  for  foreign  correfpondence  in  1784, 
Mr  Maty  took  a  warm  and  diftinguilhed  part,  and  re- 
iigned  the  office  of  fecretary  ;  after  which  he  under¬ 
took  to  affift  gentlemen  or  ladies  in  perfecting  their 
knowledge  of  the  Greek,  Latin,  French,  and  Italian 
claffics.  Mr  Maty  was  a  thinking  confcientious  man  ; 
and  having  conceived  fome  doubts  about  the  articles 
he  had  fubferibed  in  early  life,  he  never  could  be  pre-f 
vailed  upon  to  place  himfelf  in  the  way  of  eeclefiaftical 
preferment,  though  his  connexions  were  amongft  thofe 
wdio  could  have  ferved  him  efTentially  in  this  point  ; 
and  foon  after  his  father’s  death  he  withdrew  himfelf 
from  miniftering  in  the  eftablifhed  church,  his  reafons 
for  which  he  publifhed  in  the  47th  volume  of  the  Gent. 
Magazine,  p.  466.  His  whole  life  was  thenceforward** 
taken  up  in  literary  purfuits.  He  received  look  from 
the  duke  of  Marlborough,  with  a  copy  of  that  beauti¬ 
ful  work,  the  Genimce  Marlburienfes,  of  whieh  only  100 
copies  were  worked  off  for  prefents  ;  and  of  which 
Mr  Maty  wrote  the  French  account,  as  Mr  Bryant  did 
the  Latin.  In  January  1782  he  fet  on  foot  a  Review 
of  publications,  principally  foreign,  which  he  carried 
on,  with  great  credit  to  himfelf  and  fatisfaClion  to  the 
public,  for  near  five  years,  when  he  was  obliged  to 
difeontinue  it  from  ill  health.  He  had  long  laboured 
under  an  afthmatic  eomplaint,  which  at  times  made 
great  ravages  in  his  conftitution,  and  at  laft  put  a  pe¬ 
riod  to  his  life  in  Jan.  1787,  at  the  age  of  42  ;  leaving 
behind  him  one  fon.- — Mr  Maty  was  eminently  ac¬ 
quainted  with  ancient  and  modern  literature,  and  parti¬ 
cularly  converfant  in  critical  refearehes.  The  purity 
and  probity  of  his  nature  were  unqueftionable  ;  and  his 
humanity  was  as  exquifite  as  it  would  have  been  exten- 
five,  had  it  been  feconded  by  his  fortune. 

MAUBEUGE,  a  town  of  the  Netherlands,  in  Hai- 
nault,  with  an  illuftrious  abbey  of  canoneffes,  who 
nmft  be  noble  both  by  the  father  and  mother’s  fide. 
This  place  wras  ceded  to  France  in  1678  ;  and  fortified 
after  the  manner  of  Vauban.  In  September  1793,  the 
C  Auftrianl 
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Maubcuje  Aufirians  formed  the  blockade  of  this  place,  but  were 

Maupertuis.fin/en  from  tileir  I,olltion  in  the  following  month.  It 
^  ls  feated  on  the  river  bambre,  in  E.  Long.  4.  2.  N. 
Lat.  50.  16. 

MaUCAUCO,  Macaco,  or  Mafo9  a  genus  of 
quadrupeds  belonging  to  the  order  Primates .  See  Mam¬ 
malia  Index, 

MAVIS,  a  fpecies  of  turd  us.  See  Ornithology 
Index . 

1VIAUNCH,  in  Heraldry ,  the  figure  of  an  ancient 
coat  lleeve,  born  in  many  gentlemen’s  efcuteheons. 

MAUNDY  THURSDAY,  is  the  Thurfday  in  paf- 
fion  week  5  which  was  called  Maunday  or  Mandate 
Thurfday ,  from  the  command  which  our  Saviour  gave 
his  apoilles  to  commemorate  him  in  the  Lord’s  fupper, 
which  he  this  day  inflitutcd  5  or  from  the  new  com¬ 
mandment  which  he  gave  them  to  love  one  another, 
after  he  had  waihed  their  feet  as  a  token  of  his  love 
lo  them. 

MAUPERTUIS,  Peter  Louis  Morceau  de,  a 
celebrated  French  academician,  was  born  at  St  Malo 
in  1698  !  5  and  was  there  privately  educated  till  he  arriv¬ 
ed  at  his  1 6th  year,  when  he  was  placed  under  the  ce¬ 
lebrated  profeffor  of  phiiofophy  M.  le  Blond,  in  the 
college  of  La  Marche,  at  Paris  He  foon  difeovered  a 
paflion  for  mathematical  ftudies,  and  particularly  for 
geometry.  He  likewife  pra<ftifed  inftrumental  mufic 
in  his  early  years  with  great  fuccefs,  but  fixed  on  no 
profeflion  till  he  was  20,  when  he  entered  into  the  ar¬ 
my.  He  firft  ferved  in  the  Grey  mufqueteers  5  but  in 
the  year  1720,  his  father  purchafed  for  him  a  company 
of  cavalry  in  the  regiment  of  La  Rocheguyon.  He  re¬ 
mained  but  five  years  in  the  army,  during  which  time 
he  purfued  his  mathematical  ftudies  with  great  vigour 5 
and  it  was  foon  remarked  by  M.  Freret  and  other  aca¬ 
demicians,  that  nothing  but  geometry  could  fatisfy 
his  active  foul  and  unbounded  thirft  for  knowledge. 
In  the  year  1723,  he  tvas  received  into  the  Royal 
Academy  of  Sciences,  and  read  his  firft  performance, 
which  was  a  memoir  upon  the  conftru<ftion  and  form 
rf  mufical  inftruments,  November  15.  1724.  Durina 
the  firft  years  of  his  admiftion,  he  did  not  wholly  con^ 
fine  his  attention  to  mathematics  5  he  dipt  into  natu¬ 
ral  phiiofophy,^  and  difeovered  great  knowledge  and 
dexterity  in  oblervations  and  experiments  upon  animals. 
If  the  cuftom  of  travelling  into  remote  climates,  like 
the  fages  of  antiquity,  in  order  to  be  initiated  into 
Ihe  learned  myfteries  of  thofe  times,  had  ftill  fubfifted, 
no  one  would  have  conformed  to  it  with  greater  eager- 
nefs  than  M.  de  Maupertuis.  His  firft  gratification 
of  this  paflion  was  to  vifit  the  country  which  had 
given  birth  to  Newton  :  and  during  his  refidence  at 
London  he  became  as  jealous  an  admirer  and  fol¬ 
lower  of  that  philofopher  as  any  one  of  his  own 
countrymen.  His  next  excurfion  was  to  Bafil  in 
Switzerland,  where  he  formed  a  friendfhip  with  the  fa¬ 
mous  John  Bernouilli  and  his  family,  which  continued 
to  his  death.  At  his  return  to  Paris,  he  applied  him¬ 
felf  to  his  favourite  ftudies  w7ith  greater  zeal  than  ever: 
—And  how  well  he  fulfilled  the  duties  of  an  academi- 
cian,  may  be  gathered  by  running  over  the  memoirs  of 

academy  from  the  year  1724  to  17365  where  it  ap¬ 
pears  that  he  was  neither  idle  nor  occupied  by  obje<fts 
*f  fmall  importance.  The  moft  fublime  queftions  in 
geometry  and  the  relative  faiences  received  from. his 
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hands  that  elegance,  clearnefs,  and  precilion,  fo  re¬ 
markable  in  all  his  writings.  In  the  year  1736,  he 
was  fent  by  the  king  of  France  to  the  polar  circle,  to 
meafure  a  degree,  in  order  to  afeertain  the  figure  of 
the  earth,  accompanied  by  MefTrs  Clairault,  Camus 
Le  Monnier.  1’Abbe  Outhier,  and  Celfius  the  cele¬ 
brated  profelfor  of  aftronomy  at  Upfal.  This  diftinc- 
tion  rendered  him  fo  famous,  that  at  his  return  he  was 
admitted  a  member  of  almoft  every  academy  in  Eu¬ 
rope. 

In  ,  the  year  1 740  Maupertuis  had  an  invitation  from 
the  king  of  Pruflia  to  go  to  Berlin  5  which  was  too 
flattering  to  be  refufed  His  rank  among  men  of  let¬ 
ters  had  not  wholly  effaced  his  love  for  his  firft  pro- 
feflton,  namely,  that  of  arms.  He  followed  his  Pruf- 
fian  majefty  into  the  field,  and  was  a  witnefs  of  the 
difpofitions  and  operations  that  preceded  the  battle  of 
Molwitz  5  but  was  deprived  of  the  glory  of  being  pre- 
fent,  when  vitfory  declared  in  favour  of  his  royal  pa¬ 
tron,  by  a  Angular  kind  of  adventure.  His  horle,  dur¬ 
ing  the  heat  of  the  a<ftion,  running  away  with  him, 
he  fell  into  the  hands  of  the  enemy  5  and  was  at  firft 
but  roughly  treated  by  the  Auftrian  foldiers,  to  whom 
he  could  not  make  himfelf  known  for  want  of  lan¬ 
guage  5  but  being  carried  prifoner  to  Vienna,  he  re¬ 
ceived  fuch  honours  from  their  Imperial  majefties  as 
were  never  effaced  from  his  memory.  From  Vienna 
he  returned  to  Berlin  5  but  as  the  reform  of  the  aca¬ 
demy  which  the  king  of  Pruflia  then  meditated  was 
not  yet  mature,  he  went  again  to  Paris,  where  his  af¬ 
fairs  called  him,  and  rvas  cliofen  in  1742  dire&or  of 
the  Academy  of  Sciences.  In  1743  he  was  received  in¬ 
to  the  French  academy  5  which  was  the  firft  inftance 
of  the  fame  perfon  being  a  member  of  both  the  aca¬ 
demies  at  Paris  at  the  fame  time.  M.  de  Maupertuis 
again  affumed  the  foldier  at  the  fiege  of  Fribourg,  and 
was  pitched  upon  by  Marihal  Cogny  and  the  Count 
d’Argenfon  to  carry  the  news  to  the  French  king  of 
the  furrender  of  that  citadel. 

He  returned  to  Berlin  in  the  year  1744,  when  a 
marriage  tvas  negotiated  and  brought  about  by  the 
good  offices  of  the  queen-mother,  between  our  author 
and  Mademoifelle  de  Borck,  a  lady  of  great  beauty  and 
merit,  and  nearly  related  to  M.  de  Borck,  at  that  time 
minifter  of  ftate.  This  determined  him  to  fettle  at 
Berlin,  as  he  was  extremely  attached  to  his  new  fpoufe, 
and  regarded  this  alliance  as  the  moft  fortunate  cir- 
cumftance  of  his  life. 

In  the  year  1746,  M.  de  Maupertuis  was  declared 
by  his  Pruffian  majefty  prefident  of  the  Royal  Academy 
of  Sciences  at  Berlin,  and  foon  after  by  the  fame  prince 
tv  as  honoured  with  the  order  of  Merit  :  However,  all 
thefe  accumulated  honours  and  advantages,  fo  far  from 
leflening  his  ardour  for  the  fciences,  feemed  to  furnifti 
new  allurements  to  labour  and  application.  Not  a  day 
palled  but  he  produced  fome  new  proje<ft  or  efTay  for 
the  advancement  of  knowledge.  Nor  did  he  confine 
himfelf  to  mathematical  ftudies  only  :  -metaphyfics, 
ehemiftry,  botany,  polite  literature,  all  ftiared  his  at¬ 
tention,  and  contributed  to  his  fame.  At  the  fame 
time,  he  had,  it  feems,  a  ftrange  inquietude  of  fpi- 
rit,  with  a  morofe  temper,  which  rendered  him 
miferable  amidft  honours  and  pleafures. —  Such  a 
temperament  did  not  promife  a  very  pacific  life, 
and  he  was  engaged  in  fevetal  quarrels.  He  had 
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Maupcrtris- a  fluarrel  'vit^  Koenig  the  profeflfor  of  philofophy  at 
:st— y— ' ’  *  Franeker,  and  another  more  terrible  with  Voltaire. 

Maupertuis  had  inferted  into  the  volume  of  Memoirs 
of  the  Academy  of  Berlin  for  1746,  a  difcourfe  upon 
the  laws  of  motion  ;  which  Koenig  was  not  content 
with  attacking,  but  attributed  to  Leibnitz.  Mauper¬ 
tuis,  (lung  with  the  imputation  of  plagiarifm,  engaged 
the  academy  of  Berlin  to  call  upon  him  for  his  proof  ; 
which  Koenig  failing  to  produce,  he  was  ftruck  out  of 
the  academy,  of  which  he  was  a  member.  Several 
pamphlets  were  the  confequence  of  this;  and  Voltaire, 
for  fome  rcafon  or  other,  engaged  againft  Maupertuis. 
We  fay,  for  fome  realbn  or  other  ;  becaufe  Maupertuis 
and  Voltaire  were  apparently  upon  the  mo  ft  amicable 
terms  ;  and  the  latter  refpeXed  the  former  as  his  mailer 
in  the  mathematics.  Voltaire,  however,  exerted  all 
his  wit  and  fatire  againft  him  ;  and  on  the  whole  was 
fo  much  tranfported  beyond  what  was  thought  right, 
that  he  found  it  expedient  in  1753  to  quit  the  court  of 
Pruilia. 

Our  philofopher’s  conftitution  had  long  been  con- 
fiderably  impaired  by  the  great  fatigues  of  various  kinds 
in  which  his  active  mind  had  involved  him  ;  though 
from  the  amazing  hardihips  he  had  undergone  in  his 
northern  expedition,  mofl  of  his  future  bodily  fuffer- 
ings  may  be  traced.  The  intenfe  fharpnefs  of  the  air 
could  only  be  fupported  by  means  of  ftrong  liquors, 
which  ferved  to  increafe  his  diforder,  and  bring  on  a 
fpitting  of  blood,  which  began  at  leaf!  1 2  years  before 
he  died.  Yet  flill  his  mind  feemed  to  enjoy  the 
greatefl  vigour ;  for  the  beft  of  his  writings  were  pro¬ 
duced,  and  mofl  fublime  ideas  developed,  during  the 
lime  of  his  confinement  by  fickncfs,  when  he  was  un¬ 
able  to  occupy  his  prefidial  chair  at  the  academy.  He 
took  fevcral  journeys  to  St  Malo,  during  the  laft  years 
of  his  life,  for  the  recovery  of  his  health  :  And  though 
he  always  received  benefit  by  breathing  his  native  air, 
yet  flill,  upon  his  return  to  Berlin,  his  diforder  like- 
wife  returned  with  greater  violence. — His  laft  journey 
into  France  was  undertaken  in  the, year  1757  ?  when 
he  was  obliged,  foon  after  his  arrival  there,  to  quit 
his  favourite  retreat  at  St  Malo,  on  account  of  the 
danger  and  confufion  which  that  town  was  thrown  into 
by  the  arrival  of  the  Englifh  in  its  neighbourhood. 
From  thence  he  went  to  Bourdeaux,  hoping  there  to 
meet  with  a  neutral  fhip  to  carry  him  to  Hamburgh, 
in  his  way  back  to  Berlin  ;  but  being  difappointed  in 
that  hope,  he  went  to  Thouloufe,  where  he  remained 
feven  months.  He  had  then  thoughts  of  going  to  Italy, 
in  hopes  a  milder  climate  would  reflore  him  to  health  : 
but  finding  himfelf  grow  worfe,  he  rather  inclined  to¬ 
wards  Germany,  and  went  to  Neufchatel,  where  for 
three  months  he  enjoyed  the  converfation  of  Lord 
Marifchal,  with  whom  he  had  formerly  been  much 
eonne&cd.  At  length  he  arrived  at  Bafil,  OXober 
16.  1758,  where  he  was  received  by  his  friend  Ber- 
nouilli  and  his  family  with  the  utmofl  tendernefs  and 
affection.  He  at  firfl  found  himfelf  much  better  here 
than  he  had  been  at  Neufchatel  :  but  this  amendment 
was  of  fhort  duration  ;  for  as  the  winter  approached, 
Ills  diforder  returned,  accompanied  by  new  and  more 
alarming  fymptoms.  He  languifhed  here  many  months, 
during  which  he  was  attended  by  M.  de  la  Condamine  ; 
and  died  in  1759. 

He  wrote  in  French,  1.  The  figure  of  the  earth  de¬ 


termined,  2.  The  meafure  of  a  degree  of  the  meridian.  Maupertuis 
3.  A  difcourfe  on  the  parallax  of  the  moon.  4.  A  dif-  ^aJ|-ce 
courfe  on  the  figure  of  the  Itars.  5.  The  elements  of  t  *  ,_S  * 

geography.  6.  Nautical  aftronoray.  7.  Elements  cf 
ailronoiny.  8.  A  phyfieal  differtation  on  a' white  inha¬ 
bitant  of  Africa.  9.  An  eflay  on  cofmography.  10.  Re¬ 
flexions  on  the  origin  of  languages.  11.  An  efiav  on 
moral  philofophy.  x  2.  A  letter  on  the  progrefs  oi  the 
feiences.  .  13.  An  eflay  on  the  formation  of  bodies. 

14.  An  eulogium  on  M.  de  Montelquieu.  1 5.  Let¬ 
ters,  and  other  works. 

MAUR,  St,  was  a  celebrated  difeiple  of  St  Bene- 
diX.  If  wTe  can  believe  a  life  of  St  Maur  aferihed  to 
Fauftus  his  companion,  he  was  fent  by  BencdiX  on  a 
million  to  France.  But  this  life  is  confidered  as  apo¬ 
cryphal.  In  rejeXing  it,  however,  as  well  as  the  cir- 
cum (lances  of  the  million,  we  mud  beware  of  denying 
the  million  itfelf.  It  is  certain  that  it  was  believed  in 
France  as  early  as  the  9th  century  ;  and  notwithftand- 
ing  the  filence  of  Bede,  Gregory  of  Tours,  and  others, 
there  are  feveral  documents  which  prove  this,  or  at 
leaft  render  it  extremely  probable,  A  celebrated  fo- 
ciety  of  BenediXines,  took  the  name  of  St  Maur  in 
the  beginning  of  the  laft  century,  and  received  the 
fanXion  of  Pope  Gregory  XV.  in  1621.  This  fo- 
ciety  was  early  diftinguilhed  by  the  virtue  and  the 
knowledge  of  its  members,  and  it  flill  fupports  the 
charaXer.  There  are,  perhaps,  fewer  eminent  men  in 
it  than  formerly  ;  but  this  may  be  aferibed  to  the  levi¬ 
ty  of  the  age,  and  partly  to  the  little  encouragement 
for  the  refearches  of  learned  men.  The  chief  perfons 
of  ingenuity  which  this  fociety  has  produced  are,  the 
Fathers  Menard,  d’Acheri,  Mabillon,  Ruinart,  Ger¬ 
main,  Lami,  Montfaucon,  Martin,  Vailfette,  le  Nourri, 
Martianay,  Martenne,  Malfuet,  &c.  &c.  See  DHif- 
toire  Litteraire  de  la  Congregation  de  St  Maur ,  publiffi- 
ed  at  Paris  under  the  title  of  Bruffels ,  in  4to,  1770,  by 
Dom.  Tallin. 

MAURICEAU,  Francis,  a  French  furgeon,  who 
applied  himfelf  with  great  fuccefs  and  reputation  to  the 
theory  and  praXice  of  his  art  for  feveral  years  at  Paris. 
Afterwards  he  confined  himfelf  to  the  diforders  of  preg¬ 
nant  and  lying-in- women,  and  was  at  the  head  of  all 
the  operators  in  this  way.  His  Obfervations  fur  la 
grqffeJJ'e  and  fur  /’ accouchement  dcs  femmes ,  fur  leurs 
maladies ,  et  celles  des  enfans  nouveaux ,  1694,  in  4to,  is 
reckoned  an  excellent  work,  and  has  been  tranflated 
into  feveral  languages,  German,  Flemifh,  Italian,  Eng- 
lilh  :  and  the  author  himfelf  tranflated  it  into  Latin. 

It  is  illuftrated  with  cuts.  He  publifhed  another  piece 
or  two,  by  way  of  fupplement,  on  the  fame  fubjeX  5  and 
died  at  Paris  in  1709. 

MAURICE,  St,  commander  of  the  Theban  le¬ 
gion,  was  a  Chriftian,  together  with  the  officers  and 
foldiers  of  that  legion,  amounting  to  6600  men. — 

This  legion  received  its  name  from  the  city  Thebes 
in  Egypt,  where  it  was  raifed.  It  was  fent  by  Dio- 
clefian  to  check  the  Bagaudse,  who  had  excited  fome 
difturbances  in  Gaul.  Maurice  having  carried  his 
troops  over  the  Alps,  the  emperor  Maximinian  com¬ 
manded  him  to  employ  his  utmofl  exertions  to  extir¬ 
pate  Chriftianity.  This  propofal  was  received  with 
horror  both  by  the  commander  and  by  the  foldiers. 

The  emperor,  enraged  at  their  opposition,  command¬ 
ed  the  legion  to  be  decimated ;  and  when  they  flill 
C  2  declared 
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e*  declared  that  they  would  fooner  die  than  do  any  thing 
prejudicial  to  the  Chridian  faith,  every  tenth  man  of 
thofe  who  remained  was  put  to  death.  Their  perfe- 
verance  excited  the  emperor  to  ftill  greater  cruelty ; 
for  when  he  faw  that  nothing  could  make  them 
relinquiffi  their  religion,  he  commanded  his  troops 
to  furround  them,  and  cut  them  to  pieces.  Mau- 
riee,  the  commander  of  thefe  Chriitian  heroes,  and 
Exuperus  and  Candidus,  officers  of  the  legion,  who 
had  chiefly  inltigated  the  foldiers  to  this  noble  re* 
fiftance,  fignalized  themfelves  by  their  patience  and 
their  attachment  to  the  doctrines  of  the  Chriitian  re¬ 
ligion.  They  were  maffacred,  it  is  believed,  at  A- 
gaune,  in  Chablais,  the  22d  of  September  286. — 
Notwfithftanding  many  proofs  which  fupport  this  tranf- 
aftion,  Dubordier,  Hottingcr,  Moyle,  Burnet,  and 
Moffieim,  are  difpofed  to  deny  the  faft.  It  is  de¬ 
fended,  on  the  other  hand,  by  Ilickcs  an  Engliili 
writer,  and  by  Dom  Jofcph  de  Lifle  a  Benediftine 
monk  de  la  congregation  de  Saint  V annes.  in  a  work  of 
his,  entitled  Defence  de  la  Verite  du  Mart  if  re  de  la  Le¬ 
gion  Thebenne ,  1737.  In  defence  of  the  fame  fa  A,  the 
reader  may  confult  Hiftoria  de  S.  Mauritie ,  by  P.  Rof- 
fignole  a  Jefuit,  and  the  A  LI  a  San&orum  for  the  month 
of  September.  The  martyrdom  of  this  legion,  written 
by  St  Eucherius  biffiop  of  Lyons,  was  tranfmitted  to 
poflerity  in  a  very  imperfect  manner  by  Surius.  P.  Chif- 
flet  a  Jefuit,  difeovered,  and  gave  to  the  public,  an  ex- 
aft  copy  of  this  work.  Don  Ruinart  maintains,  that  it 
has  every  mark  of  authenticity.  St  Maurice  is  the  pa¬ 
tron  of  a  celebrated  order  in  the  king  of  Sardinia’s  do¬ 
minions,  created  by  Emanuel  Philibert  duke  of  Savoy, 
to  reward  military  merit,  and  approved  by  Gregory 
XIII.  in  1572.  The  commander  of  the  Theban  le¬ 
gion  mull  not  be  confounded  with  another  St  Maurice , 
mentioned  by  Theodoret,  who  fuffered  martyrdom  at 
Apamea  in  Syria. 

Maurice,  (Mauritius  Tiberius  ),  was  born  at  Ara- 
biffus  in  Cappadocia,  A.  D.  539.  He  was  defend¬ 
ed  from  an  ancient  and  honourable  Roman  family. — 
After  he  had  filled  feveral  offices  in  the  court  of  Tibe¬ 
rius  Conftantine,  lie  obtained  the  command  of  his  ar¬ 
mies  againfl:  the  Perfians.  His  gallantry  was  fo  con- 
fpicuous  that  the  emperor  gave  him  his  daughter 
Conflantina  in  marriage,  and  invefted  him  with  the 
purple  the  13th  Auguft  582.  The  Perfians  dill 
continued  to  make  inroads  on  the  Roman  territo¬ 
ries,  and  Maurice  fent  Philippicus,  his  brother-in-law, 
againfl:  them  This  general  condufted  the  war  with 
various  fuccefs.  At  fird  he  gained  feveral  fplendid 
viftorics,  but  he  did  not  continue  to  have  a  decided 
fuperiority.  As  there  was  a  great  ufe  for  foldiers  in 
thefe  unfortunate  times,  the  emperor  iffued  a  man¬ 
date  in  592,  forbidding  any  foldier  to  become  a  monk 
till  he  had  accompli ffied  the  term  of  his  military  fer- 
vice.  Maurice  acquired  much  glory  in  redoring  Chof- 
roes  II.  king  of  Perfia,  to  the  throne,  after  he  had 
been  depofed  by  his  fubjefts.  The  empire  was  in  his 
reign  haraffed  by  the  frequent  inroads  of  the  Arabian 
tribes.  He  purchased  peace  from  them,  by  granting 
them  a  penfion  nearly  equal  to  100,000  crowns  ;  but 
thefe  barbarians  took  frequent  opportunities  to  renew 
the  war.  In  different  engagements  the  Romans  de¬ 
stroyed  £0,000,  and  took  1 7,000  prifoners.  Thefe 
were  reftored,  on  condition  that  the  king  of  the  Abari 
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ffiould  return  all  the  Roman  captives  in  his  dominions. 
Regardlefs  of  his  promife,  he  demanded  a  ranlom  of 
10,000  crowns.  Maurice,  full  of  indignation,  refuted 
the  fum  :  and  the  barbarian,  equally  enraged,  put  the 
captives  to  the  fword.  While  the  emperor,  to  revenge 
this  cruelty,  was  making  preparations  againd  the  A- 
bari,  Phocas,  who  from  the  rank  of  centurion  had 
attained  the  highed  military  preferment,  affumed  the 
purple,  and  was  declared  emperor.  He  purfued  Mau¬ 
rice  to  Chalcedcn,  took  him  prifoner,  and  condemned 
him  to  die.  The  five  ions  of  this  unfortunate  prince 
were  maffacred  before  his  eyes,  and  Maurice,  humbling 
himfelf  under  the  hand  of  God,  was  heard  to  ex¬ 
claim,  Thou  art  juft,  0  Lord,  and  thy  judgments  are 
without  partiality .  He  w-as  beheaded  on  the  26th  No¬ 
vember  602,  in  the  63d  year  of  his  age  and  20th  of 
his  reign.  Many  writers  have  edimated  the  charac¬ 
ter  of  this  prince  by  his  misfortunes  indcad  of  his 
aftions.  They  believed  him  guilty  without  evidence, 
and  condemned  him  without  reafon.  It  cannot  be  de¬ 
nied,  however,  that  he  allowed  Italy  to  be  haraffed 
but  he  was  a  father  to  the  red  of  the  empire.  He  re¬ 
dored  the  military  difeipline,  humbled  the  pride  of  his 
enemies,  fupported  the  Chriitian  religion  by  his  laws,, 
and  piety  by  his  example.  He  loved  the  fciences,  and 
was  the  patron  of  learned  men. 

Maurice,  eleftor  of  Saxony,  fon  of  Henry  Te 
Picux,  was  born  A.  D.  1521.  He  was  early  remark¬ 
able  for  his  courage,  and  during  his  whole  life  he  was 
engaged  in  warlike  purfuits.  He  ferved  under  the 
emperor  Charles  V.  in  the  campaign  of  1544  againd 
France  ;  and  in  the  year  following  againd  the  league 
of  Smalkalde  \  with  which,  although  a  Protedant,  he 
would  have  no  manner  of  connexion.  The  emperor, 
as  a  reward  for  his  fervices,  in  the  year  1547,  made 
him  eleftor  of  Saxony,  having  deprived  his  coufin 
John  Frederick  of  that  cleftorate.  Ambition  had 
led  him  to  fecond  the  views  of  Charles,  in  the  hope  of 
being  eleftor,  and  ambition  again  detached  him  from 
that  prince.  In  15^1  he  entered  into  a  league  againd 
the  emperor,  together  with  the  eleftor  of  Branden- 
burgh,  the  Count  Palatine,  the  duke  of  Wirtem- 
burg,  and  many  other  princes.  This  league,  encou¬ 
raged  by  the  young  and  enterprifing  Henry  II.  of 
France,  was  more  dangerous  than  that  of  Smalkalde. 
The  pretext  for  the  affociation  was  the  deliverance  of 
the  landgrave  of  Heffe,  whom  the  emperor  kept  pri¬ 
foner.  Maurice  and  the  confederates  marched,  in 
1552,  to  the  defiles  of  Tyrol,  and  put  to  flight  the 
Imperial  troops  who  guarded  them.  The  emperor 
and  his  brother  Ft  rdinand  narrowly  efcapcd,  and  fled 
from  the  conquerors  in  great  diforder.  Charles  hav¬ 
ing  retired  into  Paflau,  where  he  had  collefted  an 
army,  brought  the  princes  of  the  league  to  terms  of 
accommodation.  By  the  famous  peace  of  Paffau, 
which  was  finally  ratified  the  12th  of  Auguft  1552, 
the  emperor  granted  an  amneffy  without  exception  to 
all  thofe  who  had  carried  arms  againfl  him  from  the 
year  1 546.  The  Proteflants  not  only  obtained  the 
free  exercife  of  their  religion,  but  they  w'ere  admit¬ 
ted  into  the  imperial  ^chamber,  from  which  they  had 
been  excluded  fince  the  viftory  of  Mulberg. — Mau¬ 
rice  foon  after  united  himfelf  with  the  emperor  againfl 
the  margrave  of  Brandenburg,  who  laid  wafte  the 
German  provinces.  He  engaged  him  in  1353,  g~in~ 
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Maurice,  ed  the  battle  of  Siverftiaufen,  and  died  of  the  wounds 

— he  had  received  in  the  engagement  two  days  after. 

He  was  one  of  the  greateft  prote&ors  of  the  Luther¬ 
ans  in  Germany,  and  a  prince  equally  brave  and  po¬ 
litic.  After  he  had  profited  by  the  fpoils  of  John 
Frederick,  the  chief  of  the  Proteftants,  he  became 
himfelf  the  leader  of  the  party,  and  by  thefe  means 
maintained  the  balance  of  power  againft  the  emperor  in 
Germany. 

MAURICE  de  Najfau ,  prince  of  Orange,  fucceeded 
to  the  government  of  tne  Low  Countries  after  the 
death  of  his  father  William,  who  was  killed  in  1584 
by  the  fanatic  Gerard.  The  young  prince  was  then 
only  eighteen  years  of  age,  but  his  courage  and  abi¬ 
lities  were  above  his  years.  He  was  appointed  cap¬ 
tain  general  of  the  United  Provinces,  and  he  reared 
that  edifice  of  liberty  of  which  his  father  had  laid  the 
foundation.  Breda  fubmitted  to  him  in  1590*,  Zut- 
phen,  Deventer,  Hulft,  Nimeguen,  in  1591.  He 
gained  feveral  important  advantages  in  1592,  and  in 
the  year  following  he  made  himfelf  mailer  of  Gertru- 
denburg.  When  he  had  performed  thefe  fplendid 
fervices,  he  returned  to  the  Low  Countries  by  the  way 
of  Zealand.  His  fleet  was  attacked  by  a  dreadful 
tempeft,  in  which  he  loll  forty  velfels,  and  he  him¬ 
felf  had  very  nearly  perifhed.  His  death  would  have 
been  confidered  by  the  Hollanders  as  a  much  greater 
calamity  than  the  lofs  of  their  velfels.  They  watched 
over  his  fafety  with  exceeding  care.  In  1594,  one 
his  guards  was  accufed  of  an  intention  to  take  away  his 
life  5  and  it  was  generally  believed  that  he  was  bribed 
to  this  fervice  by  the  enemies  of  the  republic.  He 
fell  a  facrifice  at  Bruges,  either  to  his  own  fanaticifm 
or  to  the  jealous  anxiety  of  the  friends  of  Maurice. 
The  prince  of  Orange,  increafing  in  reputation,  de¬ 
feated  the  troops  of  the  archduke  Albert  in  1597?  an^ 
drove  the  Spaniards  entirely  out  of  Holland.  In  1 600 
he  was  obliged  to  raife  the  fiegc  of  Dunkirk  *,  but  he 
took  ample  vengeance  on  Albert,  whom  he  again  de¬ 
feated  in  a  pitched  battle  near  Nieuport.  Before  the 
aClion,  this  great  general  fent  baek  the  Ihips  which 
had  brought  his  troops  into  Flanders  :  My  brethren 
(faid  he  to  his  arniv),  we  muji  conquer  the  enemy  or 
drink  up  the  waters  of  thefea.  Determine  for  yourfelves; 
I  have  determined  I  /ball  either  conquer  by  your  bravery , 
or  l  /hall  never  furvive  the  dif grace  of  being  conquered  by 
men  in  every  refptB  our  inferiors.  'Phis  fpeech  elevated 
the  foldiers  to  the  highell  pitch  of  enthufiafm,  and  the 
vi&ory  was  complete.  Rhinberg,  Grave,  and  Eclufe, 
cities  in  Flanders,  fubmitted  to  the  conqueror  the  fol¬ 
lowing  year.  Maurice,  however,  not  only  laboured 
for  the  commonwealth,  but  alfo  for  himfelf.  He  co¬ 
veted  the  fovereignty  of  Holland,  and  was  oppofed  in 
the  profecution  of  his  defign  by  the  penfioner  Barne 
veldt.  The  zeal  and  a&ivity  of  this  wife  republican 
coft  him  his  life.  He  was  an  Arminian  ;  and  at  this 
time  Maurice  defended  Gomar  againft  Arminius. — 
Taking  advantage  of  the  general  odium  under  which 
the  Arminians  lay,  he  found  means  to  get  Barneveldt 
condemned  in  1619.  His  death,  wholly  owing  to 
the  cruel  ambition  of  the  prince  of  Orange,  made  a 
deep  impreftkm  on  the  minds  of  the  Hollanders.  The 
truce  with  Spain  being  expired,  Spinola  laid  fiege  to 
Breda  in  16  24,  and  in  fix  months,  by  the  proper  di- 
re&ion  of  his  great  talents,  though  with  great  flaugh- 
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ter  of  his  troops,  he  took  the  place.  The  prince  of  Maurice, 
Orange,  unfuccefsful  in  every  attempt  to  raife  the  Mauritania, 
fiege,  died  of  vexation  in  1625,  aged  55  years,  with 
the  reputation  of  the  greateft  warrior  of  his  time. — 

“  The  life  of  this  ftadtholder  (fays  the  abbe  Ray- 
nal)  was  almoft  an  uninterrupted  feries  of  battles, 
of  fieges,  and  of  victories.  Of  moderate  abilities  in 
every  thing  elfe,  he  (hone  confpicuous  in  his  military 
capacity.  His  camp  was  the  fchool  of  Europe  ;  and 
thofe  who  received  their  military  education  in  his  ar¬ 
mies  augmented,  perhaps,  the  glory  of  their  mafter.— - 
Like  Montecueuli,  he  difeovered  inimitable  Ikill  in 
his  marches  and  encampments  ;  like  Vauban,  he  pof- 
fefled  the  talent  of  fortifying  places,  and  of  rendering 
them  impregnable  \  like  Eugene,  the  addrefs  of  find¬ 
ing  fubfiftcncc  for  great  armies  in  countries  barren  by 
nature,  or  ravaged  by  war  ;  like  Vendome,  the  happy 
talent  of  calling  forth,  in  the  moment  they  became 
neceffary,  greater  exertions  from  his  foldiers  than  could 
reafonably  be  expelled  ;  like  Conde,  that  infallible 
quicknefs  of  eye  which  decides  the  fortune  of  battles  5 
like  Charles  XII.  the  art  of  rendering  his  troops  al¬ 
moft  invincible  to  cold,  hunger,  and  fatigue  ;  like 
Turenne,  the  fecret  of  making  war  with  the  leaft  pof- 
fible  expence  of  human  blood.”  The  Chevalier  Folard 
maintains,  that  Maurice  was  the  greateft  commander 
of  infantry  fince  the  time  of  the  Romans.  He  ftudied 
the  military  art  of  the  ancients,  and  applied  their  rules 
with  great  exaCtnefs  in  the  various  occurrences  of  war. 

He  not  only  took  advantage  of  the  inventions  of  others, 
but  he  enriched  the  fcience  of  war  with  feveral  im¬ 
provements.  Telefcopes  were  firft  ufed  by  him  for 
a  military  purpofe  j  and,  b elides  a  kind  of  gallery  in 
conducing  a  fiege,  and  the  plan  of  blockading  a 
ftrong  place,  which  were  of  his  invention,  he  greatly 
improved  the  whole  art  by  his  method  of  pulhing  an 
attack  with  great  vigour,  and  of  defending,  for  the 
greateft  length  of  time,  and  in  the  bell  manner,  a 
place  befieged.  In  (hort,  the  many  ufeful  things 
which  he  praCtifed  or  invented,  placed  him  in  the 
higheft  rank  among  men  of  a  military  character.  On 
one  occafion,  a  lady  of  quality  alked  him,  Who  was 
the  firjl  general  of  the  age?  Spinola  (replied  he)  is  the 
fecond .  It  was  his  conftant  praCtice,  during  fieep,  to 
have  two  guards  placed  by  his  bedfide,  not  only  to  de¬ 
fend  him  in  cafe  of  danger,  but  to  awake  him  if  there 
Ihould  be  the  leaft  occafion.  The  war  betwixt  Spain 
and  Holland  was  never  carried  on  with  greater  keen- 
nefs  and  animofity  than  during,  his  adminiftration. — 

The  Grand  Signior,  hearing  of  the  vaft  torrents  of 
blood  Ihed  in  this  conteft,  thought  that  a  great  em¬ 
pire  muft  depend  on  the  decifion.  The  objeCt  of  fo 
many  battles  was  pointed  out  to  him  on  a  map,  and 
he  faid  coldly,  If  it  were  my  bufinefs,  I  would  fetid,  my 
pioneers ,  and  order  them  to  ca/l  this  little  corner  of  earth 
into  the  fea .  Maurice,  like  many  great  men,  was  im¬ 
patient  under  contradiction,  and  too  much  devoted  to 
women.  He  was  fucceeded  by  Frederick  Henry  his 
brother. 

MAURITANIA,  an  ancient  kingdom  of  Africa, 
bounded  on  the  weft  by  the  Atlantic  ocean,  on  the 
fouth  by  Getulia  or  Libya  Interior,  and  on  the  north 
by  the  Mediterranean  ♦,  comprehending  the  greater 
part  of  the  kingdoms  of  Fez  and  Morocco. —  Its  an¬ 
cient  limits  are  not  exaCtly  mentioned  by  any  hiftorian  5 

neither 
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Mauritania,  neither  can  they  now  be  afcertained  by  any  modern  ob- 
"^v_1  fervations,  thefe  kingdoms  being  but  little  known  to 
Europeans. 

This  country  was  originally  inhabited  by  a  people 
called  Mauri,  concerning  the  etymology  of  which  name 
authors  are  not  agreed.  It  is  probable,  however,  that 
this  country,  or  at  lead  a  great  part  of  it,  was  firft 
called  Phut ,  iince  it  appears  from  Pliny,  Ptolemy,  and 
St  Jerome,  that  a  river  and  territory  not  far  from  Mount 
Atlas  went  by  that  name.  From  the  Jerufalem  Tar- 
gum  it  likewife  appears,  that  part  of  the  Mauri  may 
be  deemed  the  offspring  of  Lud  the  fon  of  Mifraim, 
fince  his  defendants,  mentioned  Genefis  x.  are  there 
called  -aiana,  Mauri ,  or  Mauritania  It  is  certain, 
that  this  region,  as  well  as  the  others  to  the  eadward 
of  it,  had  many  colonies  planted  in  it  by  the  Phoeni¬ 
cians.  Procopius  tells  us,  that  in  his  time  two  pillars 
of  white  done  were  to  be  feen  there,  with  the  follow¬ 
ing  infeription  in  the  Phoenician  language  and  charac¬ 
ter  upon  them  :  44  We  are  the  Canaanites ,  that  fled 
from  Jojlwa  the  fon  of  Nun,  that  notorious  robber.” 
Ibnu  Rachic ,  or  Ibnu  Raquig ,  an  African  writer  cited 
by  Leo,^  together  with  Evagrius  and  Nicephorus  Cal- 
lidus,  affert  the  fame  thing. 

#  The  Mauritanians,  according  to  Ptolemy,  were  di¬ 
vided  into  feveral  cantons  or  tribes.  The  Metagonitce 
were  feated  near  the  draits  of  Hercules,  now  thofe 
of  Gibraltar.  The  Saccojti ,  or  Cocofii ,  occupied  the 
coad  of  the  Iberian  fca.  Under  thefe  two  petty  na¬ 
tions  the  Mafices ,  Verues ,  and  Verbicce  or  Vervicce , 
were  fettled.  The  Salifce  or  Salinfce ,  were  fituated 
lower,  towards  the  ocean  ;  and,  dill  more  to  the 
fouth,  the  Vo/ubiham .  The  Maurenjii  and  Herpiditani 
poffeffed  the  eaflern  part  of  this  country,  which  was 
terminated  by  the  Mulucha .  The  Angaucani ,  or 
Jangacaucani ,  Nefiiberes ,  Zagrenjii, ,  Baniubar ,  and  Va¬ 
cua  tar,  extended  themfelves  from  the  fouthern  foot 
of  Ptolemy’s  Atlas  Minor  to  his  Atlas  Major.  Pliny 
mentions  the  Baniurcc ,  whom  Father  Hardouin  takes 
to  be  Ptolemy’s  Baniubae  j  and  Mela  the  Atlantes, 
whom  he  reprefents  as  poffeffed  of  the  wedern  parts  of 
this  diftrieft. 

#  The  earlied  prince  of  Mauritania  mentioned  in 
hidory  is  Neptune  *,  and  next  to  him  were  Atlas  and 
Antceus  his  two  fons,  both  famous  in  the  Grecian 
fables  on  account  of  their  wars  with  Hercules.  An- 
>tams,  in  his  contention  with  that  hero,  feems  to  have 
behaved  with  great  bravery  and  refolution.  Having 
received  large  reinforcements  of  Libyan  troops,  he 
cut  off  great  numbers  of  Hercules’s  men.  But  that 
celebrated  commander,  having  at  lad  intercepted  a 
drong  body  of  Libyans  fent  to  the  relief  of  Antceus, 
gave  him  a  total  overthrow,  wherein  both  he  and  the 
bed  part  of  his  forces  were  put  to  the  Tword.  This 
dccilive  action  put  Hercules  in  poffeflion  of  Libya 
and  Mauritania,  and  confequently  of  the  riches  of  all 
thefe  kingdoms.  Hence  came  the  fable,  that  Her¬ 
cules,  finding  Antceus,  a  giant  of  an  enormous  fize 
with  whom  he  was  engaged  in  Angle  combat,  to  re¬ 
ceive  frefti  drength  as  often  as  he  touched  his  mother 
earth  when  thrown  upon  her,  at  lad  lifted  him  up  in 
the  air  and  fqueczed  him  to  death.  Hence  likewife 
may  be  deduced  the  fable  intimating  that  Hercules 
took  the  globe  from  Atlas  upon  his  own  flioulders, 
overcame  the  dragon  that  guarded  the  orchards  of  the 
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Hefperides,  and  made  himfelf  matter  of  all  the  gold-  Mauritan^ 

en  fruit  there.  Bochart  thinks  that  the  fable  alluded' - 

chiefly  to  naval  engagements,  wherein  Hercules,  for 
the  moft  part,  was  various ;  though  Aniceus  from 
time  to  time  received  fuecours  by  fea.  But  at  laft 
Hercules,  coming  up  with  one  of  his  fquadrons  which 
had  a  ftrong  reinforcement  on  board,  made  himfelf 
matt  er  of  it,  and  thus  rendered  Antaeus  incapable  for 
the  future  of  making  head  againft  him.  The  fame 
author  likewife  infinuates,  that  the  notion  of  Antaeus’s 
gigantic  ftature  prevailing  for  fo  many  centuries  a- 
mongft  the  Tingitauians,  pointed  out  the  fize  of  th® 
veflels  of  which  his  fleets  and  fquadrons  were  com- 
pofed.  As  for  the  golden  apples  fo  frequently  men¬ 
tioned  by  the  old  mythologifts,  they  were  tie  trea¬ 
sures  that  fell  into  Hercules’s  hands  upon  the  defeat 
of  Antaeus ;  the  Greeks  giving  the  oriental  word 
baa.  riches,  the  fignification  affixed  to  their  own  term 
pnXcc,  apples . 

With  regard  to  the  age  in  which  Atlas  and  An¬ 
taeus  lived,  the  moft  probable  fuppofition  feems  to  be 
that  of  Sir  Ifaac  Newton.  According  to  that  illus¬ 
trious  author,  Ammon  the  father  of  Sefac  was  the 
firft  king  of  Libya,  or  that  vaft  tra6l  extending  from 
the  borders  of  Egypt  to  the  Atlantic  ocean  y  the  con- 
queft  of  which  country  was  effe&ed  by  Sefac  in  his 


father’s  lifetime.  Neptune  afterwards  excited  the  Li¬ 


byans  to  a  rebellion  againft  Sefac,  and  flew  him ;  and 
then  invaded  Egypt  under  the  command  of  Atlas  or 
A ri tarns,  the  fon  of  Neptune,  Sefac’s  brother  and  ad¬ 
miral.  Not  long  after,  Hercules,  the  general  of  The¬ 
sis  and  Ethiopia  for  the  gods  or  great  men  of  Egypt, 
reduced  a  fecond  time  the  whole  continent  of  Libya, 
having  overthrown  and  flain  Antaeus  near  a  town  in 
Thebais,  from  that  event  called  Antcea  or  Antceopolis  : 
this,  we  fay,  is  the  notion  advanced  by  Sir  Ifaac  New¬ 
ton,  who  endeavours  to  prove,  that  the  firft  redu&ion 
of  Libya,  by  Sefac,  happened  a  little  above  a  thou- 
fand  years  before  the  birth  of  Chrift,  as  the  laft,  by 
Hercules,  did  fome  few  years  after.  Now,  though 
we  do  not  pretend  to  adopt  every  particular  circum- 
ftance  of  Sir  Ifaac  Newton’s  fyftem,  yet  we  cannot 
forbear  obferving,  that  it  appears  undeniably  plain 
from  Scripture,  that  neither  the  weftern  extremity  of 
Libya,  nor  even  the  other  parts  of  that  region,  could 
poflibly  have  been  fo  well  peopled  before  the  time  of 
David  or  Solomon,  as  to  have  fent  a  numerous  army 
to  invade  Egypt.  For  Egypt  and  Phoenicia,  from 
whence  the  greateft  part  of  the  anceftors  of  the  Li¬ 
byans  came,  and  which  were  much  nearer  the  place 
from  whence  the  firft  difperfion  of  mankind  was  made, 
could  not  themfelves  have  been  greatly  overftoeked 
with  inhabitants  any  confiderable  time  before  the  reign 
of  Saul.  And  that  fuch  an  invafion  happened  in  the 
reign  of  Neptune,  or  at  leaft  of  his  fon  Antceus,  has 


been  moft  fully  evinced  by  this  moft  excellent  chrono- 


loo'cr 

o 


From  the  defeat  of  Antceus,  nothing  remarkable 
occurs  in  the  hiftory  of  Mauritania  till  the  times  of  the 
Romans,  who  at  laft  brought  the  whole  kingdom 
under  their  jurifditfion  ;  for  which  fee  the  article 
Rome.  ^  1.  With  regard  to  the  euftoms,  &c.  of  this 
people,  it  would  feem,  from  what  Hyginus  infinuates, 
that  they  fought  only  with  clubs,  till  one  Belus,  the 
fon  of  Neptune,  as  that  author  calls  him,  taught 

the» 
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.  them  the  life  of  the  fword.  Sir  Ifaac  Newton  makes 
this  Belus  to  have  been  the  fame  perfon  with  Sefoftris 
king  of  Egypt,  who  overran  a  great  part  of  the  then 
known  world.  2.  All  perfons  of  diffindlion  in  Mau¬ 
ritania  went  richly  attired,  wearing  much  gold  and 
filver  in  their  clothes.  They  took  great  pains  in  cleanf- 
ing  their  teeth,  and  curled  their  hair  in  a  curious  and 
elegant  manner.  They  combed  their  beards,  which 
were  very  long,  and  always  had  their  nails  pared  ex¬ 
tremely  clofe.  When  they  walked  out  in  any  num¬ 
bers,  they  never  touched  one  another,  for  fear  of  dif- 
eoncerting  the  curls  into  which  their  hair  had  been 
formed.  3.  The  Mauritanian  infantry,  in  time  of  ac¬ 
tion,  ufed  fhields  made  of  elephants  ikins,  being  clad 
in  thofe  of  lions,  leopards,  and  bears,  which  they 
kept  on  both  night  and  day.  4.  The  cavalry  of  this 
nation  was  armed  with  broad  Ihort  lances,  and  carried 
targets  or  bucklers,  made  likewife  of  the  Ikins  of  wild 
beads.  They  ufed  no  faddles.  Their  horfes  were 
fmall  and  fwift,  had  wooden  collars  about  their  necks, 
and  were  fo  much  under  the  command  of  their  riders, 
that  they  would  follow  them  like  dogs.  The  habit  of 
thefe  horfemen  was  not  much  different  from  that  of 
the  foot  above  mentioned,  they  conflantly  wearing  a 
large  tunic  of  the  fkins  of  wild  beads.  The  Phuteei, 
of  whom  the  Mauritanians  were  a  branch,  were  emi¬ 
nent  for  their  fhields,  and  the  excellent  ufe  they  made 
of  them,  as  wc  learn  from  Homer,  Xenophon,  Hero¬ 
dotus,  and  Scripture.  Nay,  Herodotus  feems  to  inti¬ 
mate,  that  the  fhield  and  helmet  came  from  them  to 
the  Greeks.  5.  Notwithftanding  the  fertility  of  their 
foil,  the  poorer  fort  of  the  Mauritanians  never  took 
care  to  manure  the  ground,  being  ftrangers  to  the  art 
of  hufbandry  }  but  roved  about  the  country  in  a  wild 
favage  manner,  like  the  ancient  Scythians  or  Arabes 
Scenitoe.  They  had  tents,  or  map  alia,  fo  extremely 
fmall,  that  they  could  fcarce  breathe  in  them.  Their 
food  was  corn,  herbage,  &c.  which  they  frequently 
did  eat  green,  without  any  manner  of  preparation,  be¬ 
ing  deditute  of  wine,  oil,  and  all  the  elegancies  as 
well  as  many  neceffaries  of  life.  Their  habit  was  the 
fame  both  in  fummer  and  winter,  confiding  chiefly  of 
an  old  tattered,  though  thick  garment,  and  over  it  a 
coarfe  rough  tunic  ;  which  aniwered  probably  to  that 
of  their  neighbours  the  Numidians.  Mod  of  them  lay 
every  night  upon  the  bare  ground  \  though  fome  of 
them  drewed  their  garments  thereon,  not  unlike  the 
prefent  African  Kabyles  and  Arabs,  who,  according 
to  Dr  Shaw,  ufe  their  hykes  for  a  bed  and  covering  in 
the  night.  6.  If  the  mod  approved  reading  of  Ho¬ 
race  may  be  admitted,  the  Mauritanians  (hot  poifoned 
arrows  j  which  clearly  intimates,  that  they  had  fome 
fkill  in  the  art  of  preparing  poifons,  and  were  excellent 
dartmen.  This  lad  obfervation  is  countenanced  by 
Herodian  and  /Elian,  who  entirely  come  into  it,  affirm¬ 
ing  them  to  have  been  in  fuch  continual  danger  of  be¬ 
ing  devoured  by  wild  beads,  that  they  durd  not  dir 
out  of  their  tents  or  niapalia  without  their  darts.  Such 
perpetual  exercife  mud  render  them  exceedingly  fkil- 
ful  in  hurling  that  weapon.  7.  The  Mauritanians  fa- 
crificed  human  victims  to  their  deities,  as  the  Phoenici¬ 
ans,  Carthaginians,  &c.  did. 

The  country  people  were  extremely  rude  and  bar¬ 
barous  ^  but  thofe  inhabiting  cities  mud  undoubtedly 
have  had  at  lead  fome  fmattering  in  the  literature  of  the 


feveral  nations  they  deduced  their  origin  from.  That  Mauritania 
the  Mauritanians  had  fome  knowledge  in  naval  affairs,  II.  . 
feeras  probable,  not  only  from  the  intercourfe  they ,  au*imv^ 
had  with  the  Phoenicians  and  Carthaginians,  as  well 
as  the  fituation  of  their  country  \  but  likewife  from 
Orpheus,  or  Onomacritus,  who  afferts  them  to  have 
made  a  fettlement  at  the  entrance  into  Colchis,  to  which 
place  they  came  by  fea.  Magic,  forcery,  divination, 

&c.  they  appear  to  have  applied  themfelves  to  in  very 
early  times.  Cicero  and  Pliny  fay,  that  Atlas  was  the 
inventor  of  adrology,  and  the  dodtrine  of  the  fphere, 
i.  e.  he  fird  introduced  them  into  Mauritania.  This, 
according  to  Diodorus  Siculus,  gave  rife  to  the  fable 
of  Atlas’s  bearing  the  heavens  upon  his  fhoulders.  The 
fame  author  relates,  that  Atlas  indrudled  Hercules  in 
the  dodlrine  of  the  fphere  and  adrology,  or  rather 
adronomy,  who  afterwards  brought  thofe  fciences  into 
Greece. 

MAURITIA,  the  Ginkgo,  or  Maidenhair  Tree ; 
a  genus  of  plants  belonging  to  the  natural  order  of 
palmae.  See  Botany  Index . 

MAURITIUS,  or  Maurice,  an  ifland  of  Africa, 
about  400  miles  ead  of  Madagafcar,  lying  in  the  la¬ 
titude  of  20  and  21  degrees  fouth.  It  is  about  150 
miles  in  circumference.  In  the  beginning  of  the  16th 
century  it  was  difeovered  by  the  Portuguefe,  who 
knowing  that  Pliny  and  other  ancient  writers  had 
mentioned  the  ifland  of  Cerne  in  thefe  feas,  took  it 
for  granted  that  this  mud  be  it  \  and  accordingly  wre 
find  it  ftyled  Cerne  or  Sirnc ,  in  their  maps  :  but,  not- 
withdanding  this,  they  did  not  think  fit  to  fettle  it  5 
and  indeed  their  force  was  fo  fmall,  in  comparifon  of 
the  vad  dominions  they  grafped,  that  it  was  very  ex- 
cufable.  However,  according  to  their  laudable  cu- 
dom,  they  put -fome  hogs,  goats,  and  other  cattle,  up¬ 
on  it,  that  in  cafe  any  of  their  dfips  either  going  to 
the  Indies  or  returning  to  Portugal  fliould  be  obliged 
to  touch  there,  they  might  meet  with  refrefhments. 

The  Dutch,  in  the  fecond  voyage  they  made  to  the 
Ead  Indies  under  their  admiral  James  Cornelius  Van- 
neck,  came  together  with  five  Chips  on  the  13th  of 
September  1568^  anchored  in  a  commodious  port,  to 
which  they  gave  the  name  of  Warwick  Haven  ;  and 
gave  a  very  good  account  of  the  place  in  their  jour¬ 
nals.  Captain  Samuel  Caitleton,  in  the  Pearl,  an 
Englilh  Ead  India  Chip,  arrived  there  on  the  27th  of 
March  1612  j  and  taking  it  to  be  an  ifland  undifeover- 
ed  before,  bedowed  upon  it  the  name  of  England's  Fo¬ 
re/},  though  others  of  his  crew  called  it  Pearl  Ifland ; 
and  in  the  account  of  their  voyage,  written  by  John 
Tafcton  the  mailer  of  the  ihip,  celebrated  it  as  a  place 
very  convenient  for  fliipping,  either  outward  or  home¬ 
ward  bound,  to  refrelh  at.  This  they  fometimes  ac¬ 
cordingly  did,  and  brought  fome  cargoes  of  ebony, 
and  rich  wood  from  thence,  but  without  fixing  any  / 
fettlement. 

At  length,  in  1638,  the  Dutch  feated  themfelves 
here  :  and  it  is  highly  remarkable,  that  at  the  very 
time  they  were  employed  in  making  their  fird  fettle¬ 
ment,  the  French  fent  a  veffel  to  take  poffeflion  of  it, 
who  found  the  Dutch  beforehand  with  them,  and  re¬ 
filled  the  aflidance  of  an  Englilh  Indiaman,  wTooding 
and  watering  in  another  port  of  the  ifland,  who  very 
frankly  offered  it,  to  drive  the  Dutch  from  their  half- 
fettled  pod?.  They  continued  for  fome  time  in  quiet  1 

poffeflion 
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M-autuius., •  polTcflion  of  the  places  they  fortified  in  this  ifland,  to 
v  'which  they  gave  the  name  of  Mauritius ,  in  honour  of 
Prince  Maurice  their  fladtholder.  But  having  en¬ 
gaged  the  French,  who  were  fettled  on  Madagafcar, 
to  fteal  50  of  the  natives,  and  fell  them  for  flaves, 
for  the  improvement  of  the  Dutch  fettlcments  here, 
this  pfoved  the  ruin  of  both  colonies  3  for  the  negroes 
furprifed  and  maffacred  the  French  in  Madagascar  5 
and  the  flaves  in  Mauritius  fled  into  the  centre  of  the 
ifland  3  from  whence  they  fo  much  and  fo  inceffantly 
molefted  thofe  who  had  been  formerly  their  mailers, 
that  they  chofe  to  quit  a  country  where  they  could  no 
longer  remain  .  in  any  tolerable  degree  of  fafety.  The 
Eafl  India  Company,  however,  from  motives  of  con- 
veniency,  and  a  very  imperfedl  notion  of  its  value,  dif- 
approved  this  meafure,  and  therefore  ordered  it  to  be 
refettled  3  which  was  accordingly  done,  and  three  forts 
eredled  at  the  principal  havens.  Things  now  went  on 
fomewhat  better  than  they  did  before  *,  but  they  were 
flill  very  much  difturbed  by  the  revolted  negroes  in 
the  heart  of  the  ifle,  whom  they  could  never  fubdue. 
One  principal  ufe  that  the  company  made  of  this 
place,  was  to  fend  thither  ft  ate  prifoners,  who,  as 
they  were  not  men  of  the  beft  morals,  quickly  cor¬ 
rupted  the  reft  of  the  inhabitants,  and  rendered  them 
fuch  a  race  of  outrageous  fmugglers,  the  fituation  of 
the  place  concurring  with  their  bad  difpofition,  that, 
after  various  ineffectual  attempts  made  to  reform  them, 
orders  were  at  length  given  to  abandon  Mauritius  a 
fecond  time,  whieh,  after  fome  delays,  were  put  in 
execution  in  the  year  1710. 

Two  years  after  this,  the  French  took  pofteflion  of 
it,  and  named  it  the  ifle  de  France .  This  name  has 
obtained  among  themfelves,  but  the  Europeans  in  ge¬ 
neral  continue  to  call  it  Mauritius.  It  lies  in  S. 
Lat.  20.  15.  E.  Long.  6.  15.  The  inconveniences 
arifing  from  the  want  of  a  port  at  the  ifland  of  Bour¬ 
bon,  induced  the  French  to  take  poffeftion  of  Mauri¬ 
tius,  it  having  two  very  good  harbours,  to  fortify  which 
no  expenee  has  been  {pared.  That  on  the  nortli-weft 
is  called  Port  Louis ,  that  on  the  fouth-eaft  fide  of  the 
ifland  is  called  Port  Bourbon .  The  trade-wind  from 
the  fouth-eaft  in  thefe  latitudes  blows  all  the  year 
round,  excepting  for  a  few  days  at  the  fummer  fol- 
ftice,  when  it  is  interrupted  by  hard  gales  and  hurri¬ 
canes  from  the  north.  The  eafe  with  which  this  wind 
enables  {hips  to  enter  the  port  of  Bourbon,  caufed  the 
French,  when  they  firft  took  poiTeffion  of  this  fpot,  to 
efteem  it  the  beft  port  in  the  ifland  3  but  experience 
.pointing  out  to  them,  that  the  fame  wind  often  ren¬ 
dered  the  paffage  out  of  the  harbour  fo  difficult,  that  a 
fhip  was  fometimes  obliged  to  wait  a  confiderable  time 
before  the  weather  admitted  of  her  putting  to  fea,  this 
harbour  is  in  a  great  meafure  abandoned,  and  the  prin¬ 
cipal  town  and  feat  of  government  is  now  fixed  at  Port 
Louis,  which  is  nearly  in  the  middle  of  the  north  fide 
of  the  ifland,  and  its  entrance  is  through  a  channel 
formed  by  two  Ihoals,  which  advance  about  two  miles 
.into  the  fea.  When  a  fhip  arrives  oppofite  to  this 
channel,  the  fouth-eaft  wind  hinders  her  from  entering 
the  port  under  fail,  and  fhe  muft  either  warp  in  -with 
cables  or  be  towed  in  with  boats.  The  neceffity  of  this 
operation,  joined  to  the  extreme  narrownefs  of  the 
channel,  which  does  not  admit  of  two  drips  abreaft  of 
each  other  entering  at  the  fame  time,  is  one  of  the  beft 


defences  the  harbour  has  again  ft  an  attack  by  fea  3  for, 
from  thefe  obftacles,  an  enemy  would  find  it  a  matter 
of  the  greateft  difficulty  to  force  the  port  3  and  in  ad¬ 
dition  to  this  natural  ftrength,  they  have  built  two  forts 
and  as  many  batteries,  which  are  mounted  with  heavy- 
cannon,  and  entirely  command  the  approach  to  the 
harbour,  fhould  fhips  prefume  to  force  an  entry  under 
fail.  This  port  is  capable  of  containing  100  fail  of 
fhips,  and  is  well  provided  with  every  requifite  for 
repairing  and  even  building  of  fhips.  This  port  has 
proved  of  the  greateft  advantage  to  France  in  the  fe- 
veral  wars  which  have  been  carried  on  between  Great 
Britain  and  her  3  and  has  proved  of  great  utility  to  the 
French  Eaft  India  Company’s  commerce  3  for  here 
their  fhips  and  crews  were  fure  to  meet  with  all  necef- 
fary  refrefhment  after  a  long  voyage.  The  port  of 
Bourbon  is  alfo  fortified  3  and  an  army  landed  here 
would  find  it  an  extremely  difficult  tafk  to  pafs  the 
mountains  to  the  different  parts  of  the  ifland.  There 
are  feveral  places  between  the  north-eaft  extremity  and 
Port  Louis  where  boats  may  land,  but  all  thefe  are  de¬ 
fended  by  batteries  ;  and  the  country  behind  them  is 
a  continued  thicket  :  The  reft  of  the  coaft  is  inacceffi- 
ble.  In  the  north-eaftern  quarter  is  a  plain  extending 
about  10  miles  from  eaft  to  weft,  and  in  fome  places 
five  miles  inland  from  the  northern  coaft.  All  the 
reft  of  the  ifland  is  full  of  high  and  fteep  mountains, 
lying  fo  near  to  one  another,  and  the  intervals  between 
them  fo  narrow,  that,  inftead  of  valleys,  they  rather 
refemble  the  beds  of  torrents  3  and  thefe  are  choked 
with  huge  fragments  of  rocks  which  have  fallen  from 
the  fteep  fides  of  the  impending  mountains.  On  the 
fummits  of  the  mountains  ice  is  frequently  to  be  found, 
and  they  are  covered  with  forefts  of  ebony  and  other 
large  trees.  The  ground  they  fhade  produces  herbage, 
flirubs,  and  plants  of  various  forts,  from  the  common 
grafs  to  the  ftrongeft  thorn,  and  that  in  fuch  profufion, 
that  they  form  a  thieket  fo  clofely  interwoven,  that 
no  progrefs  can  be  made  but  by  means  of  a  hatchet, 
Notwithftanding  thefe  difficulties,  plantations  have  been 
formed  on  thefe  mountains,  and  very  confiderable  pro¬ 
grefs  has  been  made  in  the  plains  3  but  the  productions, 
although  moftly  of  the  fame  kind,  are  not  only  in  lefs 
quantity,  but  of  an  inferior  quality  to  thofe  produced  at 
Bourbon  ifland. 

In  a  courfe  of  years,  however,  the  fettlement  coft  fo 
much,  and  was  confidered  in  every  light  worth  fo  little, 
that  it  had  been  more  than  once  under  deliberation, 
whether,  after  the  example  of  the  Dutch,  they  fliould 
not  leave  it  again  to  its  old  negro  inhabitants  3  which 
fooner  or  later  in  all  likelihood  would  have  been  its 
fate,  if,  in  1735,  the  famous  M.  de  la  Bourdonnais  had 
not  been  fent  thither  with  the  title  of  govenior-gene - 
ral  of  the  French  iflands. 

He  found  this  ifle  in  the  worft  ft  ate  poffible,  thinly 
inhabited  by  a  fet  of  lazy  people,  who  equally  hated 
induftry  and  peace,  and  who  were  continually  flatter¬ 
ing  this  man  to  his  faee,  and  belying  him  wherever 
and  as  far  as  they  durft.  He  gave  himfelf  no  trouble 
about  this,  having  once  found  the  means  to  make  him¬ 
felf  obeyed  3  he  faw  the  vaft:  importance  of  the  ifland  $ 
he  coneeived  that  it  might  be  fettled  to  great  advan¬ 
tage  3  and,  without  fo  much  a3  expeCting  the  thanks 
of  thofe  for  whom  he  laboured,  he  began  to  execute 
this  great  defign.  His  firft  ftep  was  to  bring  over 

black 
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Mauritius  black  boys  from  Madagafcar,  whom  lie  carefully  trained 

- '  up  in  good  principles,  and  in  continual  exercife  j  by 

which  he  rendered  them  fo  good  foldiers,  that  he  very 
quickly  obliged  the  Marones,  or  wild  negroes,  either  to 
fubmit  or  to  quit  the  idand  :  he  taught  the  planters  to 
cultivate  their  lands  to  advantage  •,  he,  by  an  aqueduft, 
brought  frefli  water  to  the  fea  fide ;  and  whereas  they 
had  not  fo  much  as  a  boat  at  his  coming  thither,  he 
made  a  very  fine  dock,  where  he  not  only  built  floops 
and  large  veffels,  but  even  a  (hip  of  the  burden  of  500 
tons.  However  incredible  it  may  feem,  yet  it  is  cer¬ 
tainly  fa£t,  that  in  the  fpace  of  five  years  he  converted 
this  country  into  a  paradife,  that  had  been  a  mere 
wildernefs  for  5000  ;  and  this  in  fpite  of  the  inhabitants, 
and  of  the  company,  who  being  originally  prejudiced 
by  them,  behaved  ill  to  him  at  his  return.  He  foon 
made  the  cardinal  de  Fleury,  however,  fenfible  of  the 
true  date  of  tilings }  and  compelled  the  company  to 
acknowledge,  though  they  did  not  reward,  his  fervices. 
He  afterwards  returned  into  the  Indies,  and  perfe&ed 
the  work  he  had  begun,  and  to  him  it  is  owing  that 
the  ifle  of  France  was  rendered  one  of  the  fined  and 
mod  important  fpots  upon  the  globe.  Here  no  coffee 
is  raifed  }  but  by  the  indefatigable  indudry  of  M.  de 
Bourdonnais,  fugar,  indigo,  pepper,  and  cotton  (which 
are  not  at  Bourbon),  came  to  be  cultivated  with 
fuccefs.  Since  the  departure  cf  that  mod  excellent 
governor,  the  plantations  have  been  negle&ed,  and 
are  fallen  off }  but  if  a  proper  fpirit  of  activity  was 
raifed  among  the  inhabitants,  they  might  foon  be  made 
to  refume  their  douridiing  appearance.  Mines  of  iron 
have  been  difeovered  in  the  mountains  near  the  great 
plain,  in  the  north-eaft  part  of  fhe  iOand  ^  and  thefe 
mountains  affording  in  great  abundance  the  neceffary 
fuel,  forges  have  been  ere£led  :  but  the  iron  produced 
is  of  a  very  inferior  quality,  it  being  brittle,  and  only 
fit  for  making  cannon-balls  and  bomb-ffiells.  Black 
Gattle,  dieep,  and  goats,  are  preferved  with  difficulty  ; 
the  fird  generally  die  before  they  have  been  a  year 
in  the  idand,  and  this'occafions  frequent  importations 
of  them  from  Madagafcar  and  other  parts.  Common 
domedic  poultry  breed  in  great  plenty }  and,  with  fifh  and 
turtle,  furnidi  a  great  part  of  the  food  of  the  European 
inhabitants. 

The  approach  to  the  idand  is  extremely  dangerous, 
it  being  furrounded  with  ledges  of  rocks,  and  many 
of  them  covered  by  the  fea.  The  ffiore  abounds  with 
coral  and  ffiells.  This  idand  is  faid  to  contain  60  ri¬ 
vers  :  fome  are  confiderable  dreams,  and  mod  of  them 
have  their  fonrccs  from  lakes,  of  which  there  are  feve- 
ral  in  the  middle  part  of  the  ifland.  The  rivers  afford 
plenty  of  various  kinds  of  fifh,  particularly  cels.  Thefe 
are  of  an  enormous  fizc,  fome  having  been  found  that 
were  fix  feet  long,  and  fix  inches  in  circumference, 
and  fo  extremely  voracious,  that  it  is  dangerous  to 
bathe  in  thofe  parts  of  the  river  where  they  lie,  as 
they  will  feize  a  man  without  fear,  and  have  drength 
fufficient  to  keep  him  under  water  till  he  is  drowned. 
Here  is  a  great  variety  of  birds,  and  bats  as  large  as 
a  young  kitten  t  the  inhabitants  edeem  them  a  deli¬ 
cate  morfel.  The  air  is  both  hot  and  moid,  but  not 
unwholefome.  The  place  abounds  with  infers,  which 
are  very  troublefome  ;  but  there  are  no  ferpents.  It 
has  been  difeovered,  that  off  Port  Louis  the  fouth- 
Vol.  XIII.  Part  I. 


ead  wind  generally  bloAvs  with  lead  drength  about  Mauritius 
funrife;  and  it  alfo  happens,  on  four  or  five  days, 
intervals,  in  the  courfe  of  a  month,  that  early  in  the  v 
morning  the  wind  ceafes  in  the  northern  part  of  the 
idand  for  an  hour  or  two,  when  a  breeze  rifes,  although 
but  faintly,  from  the  north-Aved  j  during  which,  a  ffiip 
dationed  at  the  entrance  of  the  chaniiel  to  avail  herfelf 
of  this  breeze,  may  enter  the  harbour  and  attack  the 
forts. 

'This  idand,  during  the  period  of  the  French  revo¬ 
lution,  did  not  entirely  cfcape  from  the  dorm  Avhich 
then  agitated  the  parent  country.  In  the  year  1799> 
a  confpiracy  was  formed,  and  broke  out,  for  the  pur- 
pofe  of  redding  the  government  which  had  been  eda- 
bliihed  under  the  authority  of  the  republic.  It  \vas, 
however,  foon  fuppreffed  by  the  activity  of  the  munici¬ 
pality  and  governor-general,  fupported  by  the  majority 
of  the  inhabitants,  and  order  and  tranquillity  Avere  again 
redored. 

The  population  of  this  idand  in  1 799  amounted  to 
65,000,  viz.  55,000  fiaves,  and  10,000  /whites  and 
mulattoes.  The  folloAving  is  a  date  of  the  produce  of 
this  idand  in  1800  :  viz.  coffee,  6000  bales,  of  100 lbs, 

French  j  indigo,  300,ooolbs.  from  2s.  to  8s.  per  lb.  5 
cotton,  2000  bales,  of  250  lbs.  •,  raAV  fugar,  20,000,000 
lbs.  j  cloves,  20,000  lbs.  The  idand  of  Mauritius,  as 
Avell  as  the  other  French  idands  in  the  Indian  ocean, 

Avere  taken  by  the  Britilh  in  1811. 

MAURUA,  one  of  the  Society  idands  in  the  South 
fea.  It  is  a  fmall  idand,  entirely  furrounded  Avith  a 
ridge  of  rocks,  and  Avithout  any  harbour  for  fhipping. 

It  is  inhabited  }  and  its  productions  are  the  fame  Avith 
thofe  of  the  neighbouring  idands.  A  high  round  hill 
rifes  in  the  middle  of  it,  Avhich  may  be  feen  at  the 
didance  of  10  or  12  leagues.  W.  Long.  152.  32. 

S.  Lat.  16.  25. 

MAUSOLEUM,  a  magnificent  tomb  or  fepulchral 
monument.  The  Avord  is  derived  from  Maufolus  king 
of  Caria,  to  Avhom  Artemifia  his  AvidoAv  crcCted  a  mod: 

{lately  monument,  edeemed  one  of  the  Avonders  of  the 
Avorld,  and  called  it,  from  his  OAvn  name,  Manfoleum . 

St  MAWES,  a  tOAvn  of  Corn  Avail,  in  England, 
feated  on  the  ead  fide  of  Falmouth  haven,  in  W.  Long. 

4.  56.  N.  Lat.  50.  6.  Though  but  a  hamlet  of  the 
parifii  of  St  Jud,  tAVO  miles  off,  without  a  minider, 
or  either  church,  chapel,  or  meeting-houfe,  it  has  font 
members  to  parliament  ever  fince  1562,  at ho  are  re¬ 
turned  by  its  mayor  or  portreAre.  It  confids  but  of 
one  drect,  under  a  bill,  and  fronting  the  fea,  and  its 
inhabitants  fubfid  purely  by  fidfing.  K.  Henry  VIII. 
built  a  eadle  here,  oppofite  to  Pendennis,  for  the  better 
fecurity  of  Falmouth  haven.  It  has  a  governor,  a  deputy, 
and  tA\*o  gunners,  Avith  a  platform  of  guns.  Here  is  a 
fair  the  Friday  after  St  Luke’s  day. 

MAXENTIUS,  Marcus  Aurelius  Valerius,  a 
fon  of  the  emperor  Maximianus  Hercules,  ivas,  by  the 
voluntary  abdication  of  Dioclefian,  and  of  his  father, 
raifed  to  the  empire  A.  D.  306.  ,  lie  aftenvards  in¬ 
cited  his  father  to  reaffumc  his  imperial  authority ; 
and  in  a  perfidious  manner  dedroyed  Severus,  who 
had  delivered  himfelf  into  his  hands,  and  relied  upon 
his  honour  for  the  fafety  of  his  life.  His  victories 
and  fucceffes  were  impeded  by  Galerius  Maximianus, 
who  oppofed  him  with  a  powerful  force.  The  defeat 
D  and 
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Mauritius  and  voluntary  death  of  Galerius  foon  reftored  peace 
to  Italy ;  and  Maxentius  paffed  into  Africa,  where 
/  he  rendered  himfelf  odious  by  his  cruelty  and  opprcf- 
iion.  He  foon  after  returned  to  Rome,  and  was  in¬ 
formed  that  Conftantine  was  come  to  dethrone  him. 
He  gave  his  adverfary  battle  near  Rome,  and,  after 
he  had  loft  the  vidlory,  he  fled  back  to  the  city.  The 
bridge  over  which  he  eroded  the  Tiber  wTas  in  a  de¬ 
cayed  fituation,  and  he  fell  into  the  river,  and  was 
drowned,  A.  D.  312.  The  cowardice  and  luxuries  of 
Maxentius  were  as  confpicuous  as  his  cruelties.  He 
oppreffed  his  fubjedts  with  heavy  taxes,  to  gratify  the 
cravings  of  his  pleafures,  or  the  avarice  of  his  fa-? 
vourites.  He  was  debauched  in.  his  manners,  and  nei¬ 
ther  virtue  nor  innocence  wrere  fafe  whenever  he  was 
inclined  to  voluptuous  purfuits.  His  body  was  de¬ 
formed  and  unwieldy.  To  vifit  a  pleafure  ground,  or 
to  exercife  himfelf  under  a  marble  portico,  or  walk 
on  a  fhady  terrace,  was  to 
which  required  the  greateft 
refolution. 

MAXILLA,  the  Jaw. 

26. 

MAXIM,,  an  eftablilhed  proportion  or  principle  ;  in 
which  fenfe  it  denotes  much  the  fame  with  axiom. 

Mz\XIM ILIAN  I.  emperor  of  Germany,  figna- 
lized  himfelf  againff  the  French  while  he  was  king  of 
the  Romans,  and  after  he  was  emperor  entered  into 
the  army  of  Henry  VIII.  of  England  as  a  volunteer 
again  ft  that  nation  :  he  was  a  protestor  of  learned 
men,  and  abolifhed  an  iniquitous  tribunal,  ftyled  Ju¬ 
dicium  occultum  Wejlphalice  ;  he  compofed  fome  poems, 
and  the  memoirs  of  his  own  life.  He  died  in  1519, 


him  a  Herculean  labour, 
exertions  of  flrength  and 

See  Anatomy,  N°  2o — 


aged  60. 

MAXIMUM,  in  Mathematics ,  denotes  the  greateft 
quantity  attainable  in  any  given  cafe. 

If  a  quantity  conceived  to  be  generated  by  motion 
increafes  or  decreafes  till  it  arrives  at  a  certain  magni¬ 
tude  or  pofition,  and  then,  on  the  contrary,  growTs 
greater  or  leffcr,  and  it  be  required  to  determine  the 
faid  magnitude  or  pofition,  the  queftion  is  called  a  pro¬ 
blem  de  maximis  et  minimis. 

MAXIMUS,  a  celebrated  Cynic  philofopher,  and 
magician,  of  Ephefus.  He  inftrudlcd  the  emperor 
Julian  in  magic  5  and,  according  to  the  opinion  of 
fome  hiftorians,  it  was  in  the  eonverfation  and  com¬ 
pany  of  Maximus  that  the  apoftafy  of  Julian  originat¬ 
ed.  The  emperor  not  only  vifited  the  philofopher, 
but  he  even  Submitted  his  writings  to  his  infpe&ion 
and  eenfure.  Maximus  refufed  to  live  in  the  court  of 
J ulian  5  and  the  emperor,  not  diffatisfied  with  the  re- 
fufal,  appointed  him  high  pontiff  in  the  province  of 
Lydia,  an  office  which  he  difeharged  -with  the  great- 
eft  moderation  and  juftice.  When  Julian  went  into  the 
eaft,  the  philofopher  promifed  him  fuccefs,  and  even 
faid  that  his  conquefts  would  be  more  numerous  and 
extenfive  than  thofe  of  the  fon  of  Philip.  He  perfuad- 
ed  his  imperial  pupil,  that,  according  to  the  do&rine  of 
metempfyehofis,  his  body  was  animated  by  the  foul 
which  once  animated  the  hero  whofe  greatnefs  and  vic¬ 
tories  he  was  going  to  eclipfe.  After  the  death  of 
Julian,  Maximus  was  almoft  facrifieed  to  the  fury  of 
the  fbldiers  ;  blit  the  interpofition  of  his  friends  faved 
his  life,  and  he  retired  to  Conftantinople.  He  was 
foon  after  accufed  of  magical  pra&ices,  before  the  em- 
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peror  Valens,  and  beheaded  at  Ephefus,  A.  D.  366.  Maximus 
He  wrote  fome  phhofophical  and  rhetorical  treaties,  (I 
fome  of  which  were  dedicated  to  Julian.  They  are  all  Ma>'* 
now  loft.  ' 

Maximus  of  Tyre,  a  Platonic  philofopher,  went 
to  Rome  in  146,  and  acquired  fuch  reputation  there* 
that  the  emperor  Marcus  Aurelius  became  his  ffiliolar, 
and  gave  him  frequent  proofs  of  his  efteem.  This  phi¬ 
lofopher  is  thought  to  have  lived  till  the  reign  of  the 
emperor  Commodus.  There  are  flill  extant  41  of  his 
differ  tations  j  a  good  edition  of  which  was  printed  by 
Daniel  Heinfius,  in  1624,  in  Greek  and  Latin,  with 
notes. 

Maximus  Marius.  See  Mabius. 

MAT  ,  the  fifth  month  in  the  year,  reckoning  from 
our  firft,  or  January  ;  and  the  third,  counting  the 
year  to  begin  with  March,  as  the  Romans  anciently 
did.  It  was  called  Maius  by  Romulus,  in  refp ed  to 
the  fenators  and  nobles  of  his  city,  who  were  named 
metjores  ;  as  the  following  month  was  called  Junius ,  in 
honour  of  the  youth  of  Rome,  in  honor  em  junior um, 
who  ferved  him  in  the  war  \  though  fome  will  have  it 
to  have  been  thus  called  from  Maia ,  the  mother  of  Mer¬ 
cury?  to  whom  they  offered  faerifiee  on  the  firft  day  of 
it  5  and  Papius  derives  it  from  Madius ,  eo  quod  tunc  ter¬ 
ra  madeat .  In  this  month  the  fun  enters  Gemini,  and 
the  plants  of  the  earth  in  general  begin  to  flower.— 

T  he  month  of  May  lias  ever  been  efteenied  favour¬ 
able  to  love  5  and  yet  the  ancients,  as  well  as  many 
of  the  moderns,  look  on  it  as  an  unhappy  month 
for  marriage.  The  original  reafon  may  perhaps  be  re¬ 
ferred  to  the  feaft  of  the  Lemures,  which  was  held  in 
it.  Ovid  alludes  to  this  in  the  fifth  of  his  Fafti,  when 
he  fays, 

Nec  vidua  t cedis  eadem ,  nec  virgin  is  apta 
Tempora  ;  qua  nupjit ,  non  diuturna  fait  ; 

Hac  quoque  de  caufa,Ji  te  proverbia  tangunt , 

Menfe  malum  Maio  nubere  vulgus  ait . 

MAT-dew.  See  Dew. 

MAY-duke ,  a  fpecies  of  cherry.  See  Prunus,  Bo¬ 
tany  Index. 

May,  IJle  of  a  fmall  ifland  at  the  mouth  of  the 
frith  of  Forth,  in  Scotland,  about  a  mile  and  a  half 
in  circumference,  and  feven  miles  from  the  coaft  of 
Fife,  almoft  oppofite  to  the  rock  called  the  Bafs.  It 
formerly  belonged  to  the  priory  of  Pittenweem  ;  and 
was  dedicated  to  St  Adrian,  fuppofed  to  have  been 
martyred  in  this  place  by  the  Danes  5  and  hither,  in 
times  of  Popifli  fuperftition,  barren  women  ufed  to 
come  and  worfliip  at  his  flirine,  in  hopes  of  being 
cured  of  their  fterility.  Here  is  a  tow'er  and  light- 
houfc  built  by  Mr  Cunningham  of  Barns,  to  whom 
King  Charles  I.  granted  the  ifland  in  fee,  with  power 
to  exad  twopence  per  ton  from  every  fhip  that  paffes, 
for  the  maintenance  of  a  lighthoufe.  In  the  middle 

of  it  there  is  a  frefh-water  fpring,  and  a  fmall  lake _ 

The  foil  produces  pafturage  for  100  flieep  and  20 
black  cattle.  On  the  weft  fide  the  fteep  rocks  render 
it  inaceeflible  $  but  to  the  eaft  there  are  four  landing 
places  and  good  riding.  It  was  here  that  the  French 
fquadron,  having  the  chevalier  de  St  George  on  board, 
anchored  in  the  year  1708,  when  the  vigilance  of 
Sir  George  Byng  obliged  him  to  relinquish  his  de- 
fign,  and  bear  away  for  Dunkirk.  The  Shores  all 

round 
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round  the  ifland  abound  with  fi(h,  and  the  cliffs  with 
■water  fowl. 

May,  Thomas ,  an  eminent  Englifh  poet  and  hifto- 
rian  in  the  17th  century,  was  born  of  an  ancient  but 
decayed  family  in  Suflfex,  educated  at  Cambridge,  and 
afterwards  removed  to  London,  where  he  contracted  a 
friend fhip  with  feveral  eminent  perfons,  and  particu¬ 
larly  with  Endymion  Porter,  Efq.  one  of  the  gentle¬ 
men  of  the  bedchamber  to  King  Charles  I.  While  he 
refided  at  court,  he  wrote  the  five  plays  now  extant 
under  his  name.  In  1622,  he  publifhed  a  tranflation 
of  Virgil’s  Georgies,  with  annotations  ;  and  in  1635 
a  poem  on  King  Edward  III.  and  a  tranilation  of  Lu¬ 
can’s  Pharfalia  3  which  poem  he  continued  down  to 
the  death  of  Julius  Caefar,  both  in  Latin  and  Englifh 
verfe.  Upon  the  breaking  out  of  the  civil  wars  he 
adhered  to  the  parliament  5  and  in  1647,  he  publifh- 
ed,  “  The  hiflory  of  the  parliament  of  England, 
which  began  November  tire  third,  MDCXL.  With 
a  fhort  and  acceffary  view  of  fome  precedent  years.” 

In  1649,  he  publifhed,  Hiftorice  Parliament  i  Angluz 
; Breviarium ,  in  three  parts  *,  which  he  afterwards  tranf- 
iated  into  Englifh.  He  wrote  the  Hiflory  of  Hen¬ 
ry  II.  in  Englifh  verfe.  He  died  in  1642.  He  went 
Well  to  refl  over  night,  after  a  cheerful  bottle  as  ufual, 
and  died  in  his  fleep  before  morning:  upon  which 
his  death  was  imputed  to  his  tying  his  nightcap  too 
clofe  under  his  fat  cheeks  and  chin,  which  caufed 
his  fuffoeation  ;  but  the  facetious  Andrew  Marvel 
has  written  a  poem  of  ifco  lines,  to  make  him  a 
martyr  of  Bacchus,  and  die  by  the  force  of  good 
wine.  He  was  interred  near  Camden  in  Weftminfter 
Abbey  ;  which  caufed  Dr  Fuller  to  fay,  that  “  if  he 
were  a  bialfed  and  partial  writer,  yet  he  lieth  buried 
near  a  good  and  true  hiftorian  indeed.”  Soon  after 
the  reftoration,  his  body,  with  thofe  of  feveral  others, 
was  dug  up,  and  buried  in  a  pit  in  St  Margaret’s 
churchyard  *,  and  Ills  monument,  which  was  ere&ed  by 
the  appointment  of  parliament,  wras  taken  down  and 
thrown  afide. 

MAYER,  Tobias,  one  of  the  greateft  aftronomers 
tmd  mechanics  the  1 8th  century  produced,  was  born  at 
Mafpach,  in  the  duchy  of  Wirtemberg  1723.  He 
taught  himfelf  mathematics,  and  at  the  age  of  four¬ 
teen  defigned  machines  and  inftruments  with  the  great- 
eft  dexterity  and  juftnefs.  Thefe  purfuits  did  not  hin¬ 
der  him  from  cultivating  the  belles  lettres.  He  ac¬ 
quired  the  Latin  tongue,  and  wrote  it  with  elegance. 

In  1750,  the  univerfity  of  Gottingen  chofe  him  for 
their  mathematical  profeflor  ;  and  every  year  of  his 
fhort  life  was  thenceforward  marked  with  fome  confi- 
derablc  difeoveries  in  geometry  and  aftronomy.  He 
publifhed  feveral  works  in  this  way,  which  are  all  rec¬ 
koned  excellent  5  and  fome  are  inferted  in  the  fecond 
volume  of  the  *4  Memoirs  of  the  univerfity  of  Got¬ 
tingen.”  His  labours  feem  to  have  exhaufted  him  5  for 
he  died  worn  out  in  1762. 

MAYERNE,  Sir  Theodore  de,  baron  of  Aul- 
bone,  was  the  fon  of  Lewis  de  Mayerne,  the  celebrated 
author  of  the  General  Hiflory  of  Spain,  and  of  the 
Monarchic  arijlo-democratique ,  dedicated  to  the  Rates- 
general.  He  was  born  in  1  573,  and  had  for  his  god¬ 
father  Theodore  Beza.  Fie  ftudied  phyfic  at  Mont¬ 
pelier,  and  was  made  pbyfician  in  ordinary  to  Hen- 
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ry  IV.  who  promifed  to  do  great  things  for  him,  pro¬ 
vided  he  would  change  his  religion.  Janies  I.  of  Eng¬ 
land  invited  him  over,  and  made  him  firft  phyfi- 
cian  to  himfelf  and  his  queen,  in  which  office  he  fer- 
ved  the  whole  royal  family  to  the  time  of  his  death  in 
1655.  His  works  were  printed  at  London  in  1700, 
and  make  a  large  folio,  divided  into  two  books  5  the 
firft  containing  his  Conjilia ,  EpiJloU,  et  Obfervationes  ; 
the  fecond  his  Pharmacopoeia  varieeque  medicamentorum 
formulae. 

MAYHEM.  See  Maim. 

MAYNE,  Jasper,  an  eminent  Englifh  poet  and 
divine  in  the  17th  century,  who  was  bred  at  Oxford, 
and  entered  into  holy  orders.  While  his  majefty  re¬ 
fided  at  Oxford,  he  was  one  of  the  divines  appointed 
to  preach  before  him.  FIc  published  in  1647  a 
piece  entitled  OXAOMAXIA,  or  The  people's  war  ex¬ 
amined  according  to  the  principles  of  reafoti  and  ferip- 
ture ,  hij  Jafper  Mapne.  In  1648  he  was  deprived  of 
his  ftudcntfhip  at  Chrift  church,  and  two  livings  he 
had  ;  but  was  reftored  with  the  king,  who  made  him 
his  chaplain  and  archdeacon  of  Chiehefter  ;  all  which 
he  held  till  he  died.  Dr  Mayne  was  held  in  very 
high  efteeni  both  for  his  natural  parts  and  his  acquired 
accomplifhments.  He  was  an  orthodox  preacher, 
and  a  man  of  fevere  virtue  and  exemplary  behaviour  ; 
yet  of  a  ready  and  facetious  writ,  and  a  very  Angu¬ 
lar  turn  of  humour.  From  fome  ftories  that  are  related 
of  him,  he  feems  to  have  borne  fome  degree  of  re- 
femblance  in  his  manner  to  the  celebrated  Dr  Swift  ; 
but  if  he  did  not  poflefs  thofe  very  brilliant  parts 
that  diftinguifhed  the  Dean,  he  probably  was  lefs 
fubjeCl  *  to  that  capricious  and  thofe  unaccountable 
whimfies  whieh  at  times  fo  greatly  cclipfed  the  abi¬ 
lities  of  the  latter.  Yet  there  is  one  anecdote  re¬ 
lated  of  him,  which,  although  it  reflects  no  great  ho¬ 
nour  on  his  memory,  as  it  feems  to  carry  fome  degree 
of  cruelty  with  it,  yet  it  is  a  ftrong  mark  of  his  rc- 
femblance  to  the  Dean,  and  a  proof  that  his  propen¬ 
sity  for  drollery  and  joke  did  not  quit  him  even  in 
his  lateft  moments.  The  ftory  is  this  :  The  Do6lor 
had  an  old  fervant,  who  had  lived  with  him  fome  years, 
to  whom  he  had  bequeathed  an  old  trunk,  in  which 
he  told  him  he  would  find  fomething  that  would  make 
him  drink  after  his  death .  The  fervant,  full  of  ex¬ 
pectation  that  his  maftcr,  under  this  familiar  expref- 
fion,  had  left  him  fomewhat  that  would  be  a  reward 
for  the  affiduity  of  his  paft  ferviecs,  as  fcon  as  decency 
would  permit,  flew  to  the  trunk  )  when,  behold,  to  his 
great  difappointment,  the  boafted  legacy  proved  to  be 
a  red  herring.  The  do£lor,  however,  bequeathed  many 
legacies  by  will  to  pious  ufes  ;  particularly  50  pounds 
towards  the  rebuilding  of  St  Paul’s  cathedral,  and  200 
pounds  to  be  diftributed  to  the  poor  of  the  parifhes 
of  Caffington  and  Pyrton,  near  Wattington,  of  both 
which  plaees  he  had  been  vicar.  In  his  younger  years 
he  had  an  attachment  to  poetry  *,  and  wrote  two  plays, 
the  latter  of  which  may  be  feen  in  the  tenth  volume 
of  Dodfley’s  ColleCHon,  viz.  1.  Amorous  war,  a  tragi¬ 
comedy.  2.  The  city-match,  a  comedy.  He  publillied 
a  poem  upon  the  naval  viClory  by  the  duke  of  York 
over  the  Dutch,  printed  in  1665.  He  alfo  translated 
into  Englifh -from  the  Greek,  part  of  Lucian’s  Dia¬ 
logues. 
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STajr.ooth  MAYNOOTH,  or  Manooth  a  poft  town  in  the 
Milo.  counly  ot  Kildare,  and  province  of  Leinfter,  in  Ire- 

—  v —  ->  land,  near  1 2  milts  from  .Dublin.  Though  not  very 
large,  it  is  regularly  laid  out,  and  conlills  of  good 
huuies.  Here  is  a  charter  fchool,  which  was  opened 
27th  July  1759. 

MAYN  WARING,  Arthur,  an  eminent  political 
writer  in  the  beginning  of  the  1 8th  century,  It  aid  fe- 
veral  years  at  Oxford,  and  then  went  to  Cheffiire,  where 
he  lived  fome  time  with  his  uncle  Mr  Francis  Choi- 
mondeley,  a  very  honed;  gentlerfian,  but  extremely 
averfe  to  the  government  of  King  William  III.  to 
™  horn  he  refuled  the  oaths.  Here  lie  prolecuted  his 
fludies  in  polite  literature  with  great  vigour  ;  and  com- 
ing  up  to  London,  applied  to  the  dudy  of  the  law. 
He  was  hitherto  very  zealous  in  anti-revolutional  prin¬ 
ciples,  and  wrote  feveral  pieces  in  favour  of  King 
Janies  II.  j  but  upon  being  introduced  to  the  duke  of 
Somerfet  and  the  earls  of  Dorfet  and  Burlington,  be¬ 
gan  to  entertain  very  different  notions  in  politics.  His 
father  left  him  an  eft  ate  of  near  800L  a-year,  but  fo 
encumbered,  that  the  interefi  money  amounted  to  al- 
mod:  as  much  as  the  revenue.  Upon  the  conclufion  of 
the  peace  he  went  to  Paris,  where  he  became  acquaint¬ 
ed  with  Mr  Boileau.  After  his  return  he  was  made 
one  of  the  commidioners  of  the  cudoms,  in  which  pod; 
he  didinguifhed  himfelf  by  his  fkill  and  induilry.  He 
was  a  member. of  the  Kit-cat  club,  and  was  looked 
upon  as  one  of  the  chief  fupports  of  it  by  his  pleaf- 
mitry  and  wit.  I11  the  beginning  of  Queen  Anne’s 
reign,  the  lord  treafurer  Godolphin  engaged  Mr  Donne 
to  quit  the  offiee  of  auditor  of  the  impreds,  and  made 
Maynwaring  a  prefen t  of  a  patent  for  that  office  worth 
about  20C0I.  a-year  in  a  time  of  bufinefs.  He  had  a 
confiderable  diare  in  the  Medley,  and  was  author  of  fe¬ 
veral  other  pieces.  The  Examiner,  his  antagonid  in 
politics,  allowed  that  he  wrote  with  tolerable  fpirit, 
and  in  a  maderly  ilyle.  Sir  Richard  Steele  dedicated 
the  fird  volume  of  the  Tatler  to  him. 

MAYO,  one  of  the  Cape  de  Verd  idands,  lying  in 
the  Atlantic  ocean,  near  300  miles  from  Cape  Verd  in 
Afriea,  about  1 7  miles  in  circumference.  The  foil  in 
general  is  very  barren,  and  water  fcarce ;  however,  they 
have  fome  corn,  yams,  potatoes,  and  plantains,  with 
plenty  of  beeves,  gnats,  and  affes.  What  trees  there 
are,  grow  on  the  Tides  of  the  hills,  and  they  have  fome 
figs  and  water  melons.  The  fea  round  about  the  idand 
abounds  with  fifh.  The  chief  commodity  is  fait,  with 
which  many  Engliffi  fhips  are  loaded  in  the  fummer 
time.  The  principal  town  is  Pinofa,  inhabited  by  ne¬ 
groes,  who  fpeak  the  Portuguese  language,  and  are 
dout,  ludy,  and  dediv.  They  are  not  above  200  in 
number,  and  many  of  them  go  quite  naked.  W.  Long. 
23.  5.  N.  Lat.  15.  10. 

Mayo,  a  county  of  Ireland,  in  the  province  of  Con¬ 
naught,  having  Sligo  and  the  fea  on  the  north,  Rof- 
common  on  the  fouth,  Leitrim  and  Rofcommon  on 
the  ead,  and  the  Atlantic  ocean  on  the  wed.  It 
contains  724,640  Iridi  plantation  acres,  68  pariffies, 
and  140,000  inhabitants.  It  gives  title  of  earl  to 
the  family  of  Bourke.  This  county  takes  its  name 
from  an  ancient  city,  built  in  664  5  the  ruins  of  the 
cathedral,  and  fome  traces  of  the  done  wHls  which  cn- 
eompaffed  the  city,  yet  remain  on  the  plains  of  Mayo. 
it  was  a  univerfity,  founded  for  the  education  of  fuch 
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of  the  Saxon  youths  as  were  converted  to  the  Chrillian 
faith  :  it  was  fituated  a  little  to  the  fouth  of  Lough 
Conn  ;  and  is  to  this  day  frequently  called  Mayo  of  the 
Saxons ,  being  celebrated  for  giving  education  to  Al¬ 
fred  the  Great,  king  of  England.  As  this  town  lias 
gone  to  decay,  Balinroke  is  reckoned  the  chief  town. 
The  county  by  the  fea  is  mountainous  •  but  inland  has 
good  padures,  lakes,  and  rivers.  It  is  about  6  2  miles 

long,  and  3  2  broad.  Cadlebar  is  the  adizes  town.' _ - 

Mayo  was  formerly  a  bilhop’s  fee,  which  is  now  united 
to  Tuam. 

MAYOR,  the  chief  magidrate  of  a  city  or  town, 
chofen  annually  out  of  the  aldermen.  The  word,  an¬ 
ciently  wrote  meyr ,  comes  from  the  Britidi  miret,  i.  e. 
cuf  0 dire, ,  or  from  the  old  Englidi  maier ,  viz.  potcfasi 
and  not  from  the  Latin  major .  King  Richard  I.  in 
1189,  change^  the  bailiff  of  London  into  a  mayor, 
and  from  that  example  King  John  made  the  bailiff  of 
King’s  Lynn  a  mayor  anno  1204:  Though  the  fa¬ 
mous  city  of  Norwich  obtained  not  this  title  for  its 
chief  magidrates  till  the  feventh  year  of  King  Hen¬ 
ry  V.  anno  14*9  ?  duce  which  there  are  few  towns 
of  note  but  have  had  a  mayor  appointed  for  govern¬ 
ment. 

Mayors  of  corporations  are  judices  of  peace  pro 
tempore,  and  they  are  mentioned  in  feveial  datutes  ; 
but  no  perfon  diall  bear  any  office  of  magidracy  con¬ 
cerning  the  government  of  any  town,  corporation,  &c. 
who  hath  not  received  the  facrament  aeeording  to  the 
church  of  England  within  one  year  before  his  elec¬ 
tion,  and  who  diall  not  take  the  oaths  of  fupremacy, 
&c. 

If  any  perfon  intrudes  into  the  office  of  mayor,  a 
quo  warranto  lies  againd  him,  upon  which  he  diall 
not  only  be  ouded,  but  fined.  And  110  mayor,  or 
perfon  holding  an  annual  office  in  a  corporation  for 
one  year,  is  to  be  elefted  into  the  fame  office  for  the 
next  j  in  this  cafe,  perfons  obdrufting  the  choice  of  a 
fucceffor  are  fubjeft  to  iool.  penalty.  Where  the 
mayor  of  a  corporation  is  not  chofen  on  the  day  ap¬ 
pointed  by  charter,  the  next  officer  in  place  diall  the 
day  after  hold  a  court  and  cleft  one  5  and  if  there  be 
a  default  or  omiffion  that  way,  the  eleftors  may  be 
compelled  to  choofe  a  mayor,  by  ft  writ  of  mandamus 
out  of  the  king’s  bench.  Mayors,  or  other  magidrates 
of  a  corporation,  who  ffiall  voluntarily  abfent  them- 
felves  on  the  day  of  cleft  ion,  are  liable  to  be  imprifon- 
cd,  and  difqualified  from  holding  any  office  in  the  cor¬ 
poration. 

Mayor's  Courts .  To  the  lord  mayor  and  city  of 
London  belong  feveral  courts  of  judicature.  The 
highed  and  mod  ancient  is  that  called  the  hujlings ,  de- 
dined  to  fecure  the  laws,  rights,  franchifes,  and  cudoms 
of  the  city.  The  fecond  is  a  court  of  requej},  or  of 
conference  ;  of  which  before.  The  third  is  the  court  of 
the  lord  mayor  and  aldermen,  where  alfo  the  flicriffs 
fit  •  to  which  may  be  added  two  courts  of  fheriffs,  and 
the  court  of  the  city  orphans,  whereof  the  lord  may¬ 
or  and  aldermen  have  the  cudody.  Alfo  the  court 
of  common  council,  which  is  a  court  or  affcmbly, 
wherein  are  made  all  by-laws  which  bind  the  citizens 
of  London.  It  condds,  like  the  parliament,  of  two 
houfes  :  an  upper,  confiding  of  the  lord  mayor  and 
aldermen ;  and  a  lower,  of  a  number  of  common 
council  men,  chofe  by  the  feveral  wards  as  reprefen- 
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t&tivcs  of  the  body  of  the  citizens.  In 
common  council  are  made  laws  for  the  advancement  of 
trade,  and  committees  yearly  appointed,  &c.  But  afts 
made  by  them  arc  to  have  the  alien t  of  the  lord  mayor 
and  aldermen,  by  flat.  1 1  Geo.  1.  Alfo  the  chamberlain’s 
court,  where  every  thing  relating  to  the  rents  and  re¬ 
venues  of  the  city,  as  alfo  the  affairs  of  fervants,  &c. 
are  tranfafted.  Laftly,  To  the  lord  mayor  belong  the 
courts  of  coroner  and  of  efeheator  ;  another  court  for 
the  conferva  don  of  the  river  Thames  ;  another  of  gaol- 
delivery,  held  ufually  eight  times  a  year,  at  the  Old 
Bailey,  for  the  trial  of  criminals,  whereof  the  lord 
mayor  is  himfelf  the  chief  judge.  There  are  other 
courts  called  wardmotes:  or  meetings  of  the  wards  ;  and 
courts  of  halymote  or  affemblies  of  the  feveral  guilds 
and  fraternities. 

MAZA,  among  the  Athenians,  was  a  fort  of  cake 
made  of  flour  boiled  with  water  and  oil,  and  fet  as 
the  common  fare,  before  fuch  as  were  entertained  at 
the  public  cxpence  in  the  common  hall  or  Prytancum . 

MAZ  AGAN,  a  ftrong  place  of  Africa  in  the  king¬ 
dom  of  Morocco,  and  on  the  frontiers  of  the  province 
of  Duguela.  It  was  fortified  by  the  Portuguefe,  and 
befieged  by  the  king  of  Morocco  with  200,000  men 
in  1  $62,  but  to  no  purpofe.  It  is  fituated  near  the  fea. 
W.  Long.  8.  1  v  N.  Lat  33.  12. 

MAZARA,  an  ancient  town  of  Sicily,  and  capi¬ 
tal  of  a  confiderable  valley  of  the  fame  name,  which  is 
very  fertile,  and  watered  with  feveral  rivers.  The 
town  is  a  bi (hop’s  fee,  and  has  a  good  harbour 
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feated  on  the  fea  coaft,  in  E 
37.  $3. 

MAZARINE.  Julius,  a  famous  cardinal  and 
prime  mitiiftcr  of  France,  was  born  at  Pifcina  in  the 
province  of  Abruzzo,  in  Naples,  in  1602.  After 
having  finifhed  his  ftudies  in  Italy  and  Spain,  he  en¬ 
tered  into  the  fervice  of  Cardinal  Sachetts,  and  became 
well  (killed  in  politics,  and  in  the  interefts  of  the 
princes  at  war  in  Italy*,  by  which  ;neans  he  was 
enabled  to  bring  affairs  to  an  accommodation,  and  the 
peace  of  Queiras  was  (hortly  concluded.  Cardinal 
Richlieu  being  taken  with  his  conducl,  did  from 
thenceforward  highly  efteem  him  ;  as  did  alfo  Cardinal 
Antonio,  and  Louis  XIII.  who  procured  him  a  car¬ 
dinal’s  hat  in  1641.  Richlieu  made  him  one  of  the 
executors  of  his  will ;  and  during  the  minority  of 
Louis  XIV.  he  had  the  charge  of  affairs.  At  laft 
he  became  the  envy  of  the  nobility,  which  oecafioned 
a  civil  war  *,  whereupon  Mazarine  was  forced  to  re¬ 
tire,  a  price  was  fet  on  his  head,  and  his  library  fold. 
Notwithftanding,  he  afterwards  returned  to  the  court 
in  more  glory  than  ever  ;  concluded  a  peace  with  Spain, 
and  a  marriage  treaty  betwixt  the  king  and  the  in¬ 
fanta.  This  treaty  of  peace  paffes  for  the  mafter- 
piece  of  Cardinal  de  Mazarine’s  politics,  and  procured 
him  the  French  king’s  moft  intimate  confidence  :  but 
at  laft  his  continual  application  to  bufinefs  threw  him 
into  a  difeafe,  of  which  he  died  at  Vinciennes  in 
166 1. — Cardinal  Mazarine  was  of  a  mild  and  affable 
temper.  One  of  his  greateft  talents  was  his  knowing 
mankind,  and  his  being  able  to  adapt  himfelf,  and  to 
affume  a  chara&er  conformable  to  the  circumftances 
of  affairs.  He  poffeffed  at  one  and  the  fame  time  the 
bifliopric  of  Metz,  and  the  abbeys  of  St  Arnauld, 
St  Clement,  and  St  Vincent,  in  the  fame  city  ;  that  of 
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the  court  of  St  Dennis,  Clugny,  and  Vidor,  of  Marfeilles  }  of  St 
Michel  at  Soiffons,  and  a  great  number  ot  others. 
He  founded  Mazarine  college  at  Paris ;  which  is  alfo 
called  the  college  of  the  four  nations.  There  has  been 
publilhcd  a  collodion  of  his  letters,  the  moft  copi¬ 
ous  edition  of  which  is  that  of  1745,  in  2  vols.  duo¬ 
decimo. 

MAZZUOLI.  See  Parmigiano. 

MEAD,  a  wholefome,  agreeable  liquor,  prepared 
with  honey  and  water. 

One  of  the  beft  methods  of  preparing  mead  is  as  fol¬ 
lows  :  Into  twelve  gallons  of  water  put  the  whites  of 
fix  eggs ;  mixing'  thefe  well  together,  and  to  the  mix¬ 
ture  adding  twenty  pounds  of  honey.  Let  the  liquor 
boil  an  hour,  and  when  boiled,  add  cinnamon,  ginger, 
cloves,  mace,  and  rofemary.  As  foon  as  it  is  cold, 
put  a  fpoonful  of  yeft  to  it,  and  turn  it  up,  keep¬ 
ing  the  veffel  filled  as  it  works  ;  when  it  has  done 
working,  flop  it  up  elofe  ;  and,  when  fine,  bottle  it  off 
for  ufe. 

Thorlcy  fays,  that  mead  not  inferior  to  the  beft  ox 
foreign  wines  may  be  made  in  the  following  manner  : 
Put  three  pounds  of  the  fmeft  honey  to  one  gallon  of 
water,  and  two  lemon  peels  to  each  gallon  ;  boil  it 
half  an  hour,  well  feummed  ;  then  put  in,  while  boiliftg, 
lemon  peel :  work  it  with  yeft  ;  then  put  it  in  your 
veffel  with  the  peel,  to  Hand  five  or  fix  months,  and  bot¬ 
tle  it  off  for  ufe.  If  it  is  to  be  kept  for  feveral  years, 
put  four  pounds  to  a  gallon  of  water. 

The  author  of  the  Dictionary  of  Chemiftry  dirc&s 
to  choofe  the  whiteft,  pureft,  and  beft  tailed  honey, 
and  to  put  it  into  a  kettle  with  more  than  its  weight 
of  water  :  a  part  of  this  liquor  mull  be  evaporated  by 
boiling,  and  the  liquor  feummed,  till  its  confidence  is 
fuch,  that  a  frefh  egg  fhall  be  fupported  on  its  fur  face 
without  finking  more  than  half  its  thick nefs  into  the 
liquor;  then  the  liquor  is  to  be  drained,  and  poured 
through  a  funnel  into  a  barrel ;  this  barrel,  which 
ought  to  be  nearly  full,  mull  be  expofed  to  a  heat  as 
equable  as  pofiible,  from  20  to  27  or  28  degrees  of 
Mr  Reaumur’s  thermometer,  taking  care  that  the  bung- 
hole  be  fiightly  covered,  but  not  clofed.  The  pheno¬ 
mena  of  the  fpirituous  fermentation  will  appear  in  this 
liquor,  and  will  fubfift  during  two  or  three  months, 
according  to  the  degree  of  heat ;  after  which  they  will 
diminilh  and  ceafe.  During  this  fermentation,  the 
barrel  mud  be  filled  up  occafionally  with  more  of  th© 
fame  kind  of  liquor  of  honey,  fomc  of  which  ought 
to  be  kept  apart,  on  purpofe  to  replace  the  liquor  which 
flows  out  of  the  barrel  in  froth.  When  the  fermenta¬ 
tion  eeafes,  and  the  liquor  has  become  very  vinous, 
the  barrel  is  then  to  be  put  into  a  cellar,  and  well 
clofed  ;  a  year  afterwards  the  mead  will  be  fit  to  be  put 
into  bottles. 

Mead  is  a  liquor  of  very  ancient  ufe  in  Britain.  Seo 
Feast. 

Mead,  Dr  Richard ,  a  celebrated  Englilh  phyfi- 
cian,  was  born  at  Stepney  near  London,  where  his 
father,  the  Reverend  Mr  Matthew  Mead,  had  been 
one  of  the  two  minifters  of  that  parilh  ;  but  in  1662 
was  eje6led  for  nonconformity,  but  continued  to 
preach  at  Stepney  till  his  death.  As  Mr  Mead  had 
a  handfome  fortune,  he  bellowed  a  liberal  education 
upon  13  children,  of  whom  Richard  was  the  eleventh  ; 
and  for  that  purpofe  kept  a  private  tutor  in  his  houfe. 
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Vfho  taught:  him  the  Latin  tongue.  At  1 6  years  of 
age  Richard  was  fent  to  Utreeht,  where  he  dudied 
three  years  under  ^  the  famous  Grsevius  5  and  then 
choc  ling  the  profeflion  of  phyiic,  he  went  to  Leyden, 
where  he  attended  the  ledures  of  the  famous  Pitcairn 
on  the  theory  and  pra&iee  of  medicine,  and  Her¬ 
man’s  ^  botanical  courfes.  Having  alfo  fpent  three 
years  111  theie  ftudies,  he  went  with  his  brother  and 
two  other  gentlemen  to  vint  Italy,  and  at  Padua  took 
his  degree  of  doftor  of  pbilofophy  and  phvfic  in 
1695.  Afterwards  he  fpent  fome  time  at  -Naples  and 
at  Rome  ;  and  returning  home  the  next  year,  fettled 
at.  Stepney,  where  he  married,  and  pradfifed  phyfic 
with  a  fueccfs  that  laid  the  foundation  of  his  future 
greatnefs. 

In  170.3,  Dr  Mead  having  communicated  to  the 
Royal  Society  an  analyfis  of  Dr  Bonomo’s  difeoveries 
relating  to  the  cutaneous  worms  that  generate  the 
iteh,  whieh.  they  inferted  in  the  Philofophieal  Tranf- 
adhons ;  this,  with  his  account  of  poifons,  procured 
him  a  plaee  in  the  Royal  Soeiety,  of  which  Sir  Ifaae 
Newton  was  then  prefident.  The  fame  year  he  was 
elefted  phyfichn  of  St  Thomas’s  hofpital,  and  was 
alfo  employed  by  the  furgeons  to  read  anatomieal  lec¬ 
tures  in  their  hall,  which  obliged  him  to  remove  into 
the  city.  In  1 707  his  Paduan  diploma  for  doftor  of 
phyfic  was  confirmed  by  the  univerlity  of  Oxford  ; 
and  being  patronized  by  Dr  Radelifle,  on  the  death 
of  that  famous  phyfieian  he  fucceeded  him  in  his  boufe 
at  Bloomfbury-fquare,  and  in  the  greatell  part  of  his 
buiinefs.  In  1727  he  was  made  phyfieian  to  King 
George  II.  whom  he  had  alfo  ferved  in  that  capacity 
while  he  was  prinee  of  Wales ;  and  he  had  afterwards 
the  pleafure  of  feeing  his  two  fons-in-law,  Dr  Niehols 
and  Dr  Wilmot,  his  coadjutors  in  that  eminent  fta- 
tion. 

.  Pr  Mead  was  not  more  to  be  admired  for  the  qua¬ 
lities  of  the  head  than  he  wfas  to  be  loved  for  thofe  of 
his.  heart.  Though  he  was  himfelf  a  hearty  whig,  yet, 
uninfluenced,  by  party  principles,  he  was  a  friend  to  all 
men  of  merit,  by  whatever  denomination  they  might 
happen  to  be  diftingftifhed.  Thus  he  was  intimate 
with  Garth,  with  Arbuthnot,  and  with  Freind  ;  and 
long  kept  up  a  condant  correfpondence  with  the  great 
Boerhaave,  who  had  been  his  fellow  dudent  at  Ley¬ 
den  :  they  eomraunieated  to  eaeh  other  their  obferva- 
tions  and  projects,  and  never  loved  each  other  the  lefs 
for  being  of  different  fentiments.  In  the  mean  time, 
intent  as  Di*  Mead  was  on  the  duties  of  his  profeflion, 
be  had  a  greatnefs  of  mind  that  extended  itfelf  to  all 
kinds  of  literature,  which  he  fpared  neither  pains  nor 
money  to  promote.  He  eaufed  the  beautiful  and  fplen- 
did  edition  of  Thuanus’s  hiftory  to  be  publifhed  in 
1713,  in  feven  volumes  folio  :  and  by  his  interpofition 
and  afliduity,  Mr  Sutton’s  invention  of  drawing  foul 
air  from  (hips  and  other  clofe  plaees  v^as  earried  into 
execution,  and  all  the  fhips  in  his  majedv’s  navy  pro¬ 
vided  with  this  ufeful  machine.  Nothing  pleafed  him 
more  than  to  call  hidden  talents  into  light  ;  to  give 
encouragement  to  the  greated  projedb,  and  to"  fee 
them. executed  under  his  own  eye.  During  almoft  half 
a  century  he  was  at  the  head*  of  his  buiinefs,  which 
brought  him  one  year  above  feven  thoufand  pounds, 
and  for  feveral  years  between  five  and  fix  thoufand  ; 
clergymen,  and  in  general  all  men  of  learning, 
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were  welcome  to  his  adviee.  His  library  confiited 
o.  10  >000  volumes,  of  which  his  Latin,  Greek,  and 
oriental  manuferipts,  made  no  ineonfiderable  part.  He  A 
had  a  gallery  for  his  piftures  and  antiquities,  whieh 
coil  him  great  fums.  His  reputation,  not  only  as  a 
phyfieian  but  as  a  feholar,  was  fo  univerfally  eda- 
blifhed,  that  he  correfponded  with  all  the  principal  li¬ 
terati  m  Europe  :  even  the  king  of  Naples  fent  to  de- 
lire  a  complete  eolletfion  of  his  works  ;  and  in  return 
made  him  a  prefent  of  the  two  firft  volumes  of  Signior 
Bajardi,  which  may  be  ednfidered  as  an  introduction 
to  the  collection  of  the  antiquities  of  Herculaneum. 
At  the  fame  time  that  prince  invited  him  to  his  pa¬ 
lace,  that  he  might  have  an  opportunity  of  (bowing 
him  thofe  valuable  monuments  of  antiquity;  and  no¬ 
thing  but  his  great  age  prevented  his  undertaking  a 
journey  fo  fuited  to  his  tade.  No  foreigner  of  learn¬ 
ing  ever  eame  to  London  without  being  introduced  to 
Dr  Mead  ;  and  on  tliefe  oceafions  his  table  was  always 
open,  and  the  magnificence  of  prinees  was  united  w  ith 
the  pleafures  of  pliilofophers.  It  wTas  principally  to 
him  that  the  feveral  counties  of  England  and  our  co¬ 
lonies  abroad  applied  for  the  choice  of  their  phyfi- 
eians,  and  he  was  like  wife  confulted  by  foreign  phy- 
ficians  from  Ruflia,  Pruffia,  Denmark,  See.  He  wrote, 
befides  the.  above  works,  i.  A  Treatife  on  the  Scurvy. 

2.  Be  vario/is  et  morbil/is  diJJ'crtatio.  3.  Medic  a  facra  : 
Jive  de  Morbis  infigniorihus,  qui  in  Bibliis  memorantur , 
Common  tarius.  4.  Momta  et  Preecepta  medic  a .  j.  A 
Difeourfe  concerning  peftilential  contagion,  and  the 
methods  to  be  ufed  to  prevent  it.  The  works  he 
wrote  and  publifhed  in  Latin  were  tranflated  into 
Englifh,  under  the  Doftor’s  infpeftion,  by  Thomas 
Staek,  M.  D.  and  F.  R.  S.  This  great  phyfieian, 
naturahft,  and  antiquarian,  died  on  the  16th  of  Fe¬ 
bruary  1754. 

MEADOW,  in  its  general  fignifiealion,  means 
pafture  or  grafs  lands,  annually  mown  for  hay  :  but  it 
is  more  particularly  applied  to  lands  that  are  fo  low 
as.  to  be.  too  moid  for  cattle  to  graze  upon  them  in 
winter  without  fpoiling  the  fward.  For  the  manage¬ 
ment  and  watering  of  meadows,  fee  Agriculture 
P-  435* 

MEAL,  the  flour  of  grain.  The  meal  or  flour  of 
Britain  is  the  fined  and  whited  in  the  world.  The 
Ireneh  is  ufually  browner,  and  the  German  browner 
than  that.  Our  flour  keeps  well  with  us  ;  but  in  carry¬ 
ing  abroad  it  often  eontradts  damp,  and  becomes  bad. 
All  flour  is  fubjedl  to  breed  worms  ;  tliefe  are  white  in 
the  w  hite  flour,  and  brow’n  in  that  whieh  is  brown  } 
they  are  therefore  not  alw  ays  didinguifhable  to  the  eye  : 
but  when  the  flour  feels  damp,  and  fmells  rank  and 
mudy,  it  may  be  eonjedlured"  that  they  are  there  in 
great  abundance. 

The  eolour  and  the  weight  are  the  two  things 
which  denote  the  value  of  meal  or  dour  ;  the  whiter 
and  the  heavier  it  is,  other  things  being  alike,  the 
better  it  alwrays  is.  Pliny  mentions  thefe  two  cha- 
raders. as  the  marks  of  good  flour;  and  tells  us,  that 
Italy  in  his  time  produced  the  fined  in  the  world. 
This  country  indeed  was  famous  before  his  time  for 
this  produee ;  and  the  Greeks  have  celebrated  it ;  and 
Sophoeles  in  particular  fays,  that  no  flour  is  fo  white 
or  fo  good  as  that  of  Italy.  The-  corn  of  this  coun-  >• 
try  has,  however,  lod  much  of  its  reputation  finec  that 
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Mead.  time  y  and  the  reafon  of  this  fecms  to  be,  that  the 

— v - *  whole  country  being  full  of  fuiphar,  alum,  vitriol, 

mireafites,  and  bitumens,  the  air  may  have  in  time  af¬ 
fected  them  fo  far  as  to  make  them  diftufe  themfelves 
through  the  earth,  and  render  it  lefs  fit  for  vegetation  y 
and  the  taking  fire  of  fome  of  thefe  inflammable  mi¬ 
nerals,  as  has  fometimes  happened,  is  alone  fufticient  to 
alter  the  nature  of  all  the  land  about  the  plaees  where 
they  are. 

The  flour  of  Britain,  though  it  pleafes  by  its  white- 
nefs,  yet  wants  fome  of  the  other  qualities  valuable 
in  flour  *,  the  bread  that  is  made  of  it  is  brittle  and 
does  not  hold  together,  but  after  keeping  a  few  days 
beeomes  hard  and  dry  as  if  made  of  chalk,  and  is  full 
of  cracks  in  all  parts  }  and  this  mull  be  a  great  difad- 
vantage  in  it  when  intended  for  the  ferviee  of  an  army, 
or  the  like  oeeafions,  where  there  is  no  baking  every 
day,  but  the  bread  of  one  making  mult  neceffarily  be 
kept  a  long  time. 

The  flour  of  Picardy  is  very  like  that  of  Britain  \ 
and  after  it  has  been  kept  fome  time,  is  found  improper 
for  making  into  pafte  or  dough.  The  French  are 
forced  either  to  ufe  it  immediately  on  the  grinding,  or 
elfe  to  mix  it  with  an  equal  quantity  of  the  flour  of 
Brittany,  which  is  coarfer,  but  more  undfuous  and  fat- 
ty  *,  but  neither  of  thefe  kinds  of  flour  keep  well. 

The  flour  of  almoft  any  country  will  do  for  the 
home  eonfumption  of  the  place,  as  it  may  be  always 
frefli  ground  *,  but  the  great  care  to  be  ufed  in  (elect¬ 
ing  it,  is  in  order  to  the  fending  it  abroad,  or  furnifh- 
ing  (hips  for  their  own  ufe.  The  faline  humidity  of 
the  fea  air  rufts  metals,  and  fouls  every  thing  on  board, 
if  great  eare  be  not  taken  in  the  preferving  them.  This 
alfo  makes  the  flour  damp  and  mouldy,  and  is  often 
the  oeeafion  of  its  breeding  infcCts,  and  being  wholly 
fpoiled. 

The  flour  of  fome  places  is  conflantly  found  to  keep 
better  at  fea  than  that  of  others  \  and  when  that  is 
onee  found  out,  the  whole  caution  needs  only  be  to 
carry  the  flour  of  thofe 'places.  Thus  the  French  find 
that  the  flour  of  Poitou,  Normandy,  and  Guienne,  all 
bear  the  fea  carriage  extremely  well  \  and  they  make 
a  confiderable  advantage  by  carrying  them  to  their  A- 
merican  eolonies. 

The  choice  of  flour  for  exportation  being  thus  made, 
the  next  eare  is  to  preferve  it  in  the  (hips  \  the  keep¬ 
ing  it  dry  is  the  grand  confideration  in  regard  to  this  ; 
the  barrels  in  which  it  is  put  up  ought  to  be  made  of 
dry  and  well  feafoned  oak,  and  not  to  be  larger  than 
to  hold  two  hundred  weight  at  the  mofL  If  the  wood 
of  the  barrels  have  any  fap  remaining  in  it,  it  will  moi- 
ften  and  fpoil  the  flour  y  and  no  wood  is  fo  proper 
as  oak  for  this  purpofe,  or  for  making  the  bins  and 
other  veffels  for  keeping  flour  in  at  home,  finee  when 
onee  well  dried  and  feafoned  it  will  not  eontrad  hu¬ 
midity  afterwards.  The  beech  wood,  of  which  fome 
make  their  bins  for  flour,  is  never  thoroughly  dry,  but 
always  retains  fome  fap.  The  fir  will  give  the  flour  a 
tafte  of  turpentine  j  and  the  afti  is  always  fubjeCl  to  be 
eaten  by  worms.  The  oak  is  preferable,  becaufe  of  its 
being  free  from  thefe  faults  5  and  when  the  feveral 
kinds  of  wood  have  been  examined  in  a  proper  manner, 
there  may  be  others  found  as  fit,  or  pofiibly  more  fo, 
than  this  for  the  purpofe.  The  great  ted  is  their  hav¬ 
ing  more  or  lefs  fap.  See  Flour  and  Wood. 


MEAN,  in  general,  denotes  the  middle  between 
two  extremes  :  thus  we  fay  the  mean  difiance,  mean 
proportion,  &e.  , 

MEAN ,  Arithmetical ,  is  half  the  fum  of  the  tvro  ex¬ 
tremes,  as  4  is  the  arithmetical  mean  between  2  and 

6  ;  for  — =4. 
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MEAN ,  Geometrical \  is  the  fquare  root  of  the  re£l- 
angle,  or  product  of  the  two  extremes  :  thus, 

ViX9=V9  =3- 

To  find  two  mean  proportionals  between  two  ex¬ 
tremes  :  multiply  each  extreme  by  the  fquare  of  the 
other,  then  extract  the  eube  root  out  of  each  produCI, 
and  the  two  roots  will  be  the  mean  proportionals  re¬ 
quired. 

Required  two  proportionals  between  2  and  16, . 


2X2  XI  6=64,  and  3  64^4.  Again, 

V2X  i62iz:3 \lgi 2  =r  8.  4  and  8  therefore  are  the 

twro  proportionals  fought. 

MEARNSSHIIIE,  a  eounty  of  Scotland.  See  Kin¬ 
cardineshire. 

MEASLES,  a  eutaneous  difeafe  attended  -with  a 
fever,  in  which  there  is  an  appear anee  of  eruptions 
that  do  not  tend  to  a  fuppuration.  See  Pv1edicine_ 
Index . 

MEASURE  of  an  angle ,  is  an  areh  deferibed  from*- 
the  vertex  in  any  place  between,  its  legs.  Hence, 
angles  are  diftinguiflied  by.  the  ratio  of  the  arches,  de¬ 
feribed  from  the  vertex  between  the  legs  to  the  peri¬ 
pheries.  Angles  then  are  diftinguiflied  by  thofe  arches  ; 
and  the  arches  are  diftinguiflied  by  their  ratio  to  the 
periphery.  Thus  an  angle  is  faid  to  be  fo  many  degrees 
as  there  are  in  the  faid  areh. 

MEASURE  of  a  folid ,  is  a  cube  whofe  fide  is  an  inch, 
a  foot,  or  a  yard,  or  any  other  determinate  length.  In 
geometry  it  is  a  cubie  perch,  divided  into  cubic  feet, 
digits,  &e. 

MEASURE  of  velocity ,  in  Mechanics ,  is  the  fpaee  paf- 
fed  over  by  a  moving  body  in  a  given  time.  To  mea- 
fure  a  velocity,  therefore,  the  fpaee  muft  be  divided  into 
as  many  equal  parts  as  the  time  is  conceived  to  be  di¬ 
vided  into  ;  the  quantity  of  fpaee  anfwering  to  fuch  a 
part  of  time  is  the.meafure  of  the.  velocity. 

Measure,  in  Geometry ,  denotes  any  quantity  afium- 
ed  as  one,  or  unity,  to  which  the  ratio  of  the  other  ho¬ 
mogeneous  or  iimilar  quantities  is  exprefled. 

Measure,  in  a  legal  and  commercial  fenfe,  denotes 
a  eertain  quantity  or  proportion  of  any  thing  bought, 
fold,  valued,  or  the  like. 

It  is  necefiary,  for  the-  convenience  of  commerce,, 
that  an  uniformity  (liquid  be  obferved  in  weights  and 
meafures,  and  regulated  by  proper  ftandards.  A  foot- 
rule  may  be  ufed  as  a  ftandard  for  meafures  of  length, 
a  bufliel  for  meafures  of  capacity,  and  a  pound  for 
weights.  There  ftiould  be  only  one  authentic  ftan¬ 
dard  of  each  kind,  formed,  of  the.  moft  durable  ma¬ 
terials,. and  kept  with  all  poflible.  care.  A  fuffieient 
number  of  eopies,  exa&ly  eorrefponding  to  the  prin¬ 
cipal  ftandard,  may  be  drftributed  for  adjufting  the 
weights  and  meafures  that  are  made  for  common  - 
ufe.  There  are  feveral  ftandards  of  this  kind  both  in 
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England  and  Scotland.  See  the  article  WEIGHTS  and 
Meafures . 

It  any  one  of  the  ftandards  above  mentioned  be 
juftly  preferved,  it  will  ferve  as  a  foundation  for  the 
others,  by  which  they  may  be  corre&ed  if  inaceuratc, 
or  reftored  if  entirely  loft.  For  inftance,  if  we  have  a 
ftandard  foot,  we  can  eafily  obtain  an  inch,  and  can 
make  a  box  which  {hall  contain  a  cubical  inch,  and 
may  ferve  as  a  ftandard  for  meafures  of  capacity.  If 
it  be  known  that  a  pint  contains  100  cubical  inches, 
we  may  make  a  veffel  five  inches  fquare,  and  four 
inches  deep,  which  will  contain  a  pint.  If  the  ftan¬ 
dard  be  required  in  any  other  form,  we  may  fill  this 
veftel  with  water,  and  regulate  another  to  contain  an 
equal  quantity.  Standards  for  weights  may  be  obtain¬ 
ed  from  the  fame  foundation  ;  for  if  we  know  how 
many  inches  of  water  it  takes  to  weigh  a  pound,  we 
have  only  to  meafure  that  quantity,  and  the  weight 
which  balances  it  may  be  aftumed  as  the  ftandard  of  a 
pound. 

Again,  If  the  ftandard  of  a  pound  be  given,  the 
meafure  of  an  ineli  may  be  obtained  from  it ;  for  we 
may  weigh  a  eubical  ineli  of  water,  and  pour  it  into  a 
regular  veftel ;  and  having  noticed  how  far  it  is  filled, 
we  may  make  another  veftel  of  like  capacity  in  the 
form  of  a  cube.  The  fide  of  this  veftel  may  be  af- 
fumed  as  the  ftandard  for  an  ineli  ;  and  ftandards  for 
a  foot,  a  pint,  or  a  bufticl,  may  be  obtained  from  it. 
Water  is  the  moft  proper  fubftance  for  regulating  ftan¬ 
dards  ;  for  all  other  bodies  differ  in  weight  from  others 
of  the  fame  kind  ;  whereas  it  is  found  by  experience 
that  fpring  and  river  water,  rain,  and  melted  fnow,  and 
all  other  kinds,  have  the  fame  weight ;  and  this  uni¬ 
formly  holds  in  all  countries  when  the  water  is  pure, 
alike  warm,  and  free  from  fait  and  minerals. 

Thus,  any  one  ftandard  is  fufticient  for  reftoring  all 
the  reft.  It  may  further  be  defired  to  hit  on  fome  ex¬ 
pedient,  if  poftlble,  for  reftoring  the  ftandards,  in  cafe 
that  all  of  them  ftiould  ever  fall  into  diforder,  or  fhould 
be  forgotten,  through  the  length  of  time,  and  the  vi- 
eiftitudes  of  human  \a {fairs.  This  feems  difficult,  as  no 
words  can  convey  a  precife  idea  of  a  foot-rule,  or  a 
pound  weight.  Meafures,  aftumed  from  the  dimen- 
fions  of  the  human  body,  as  a  foot,  a  hand-breadth, 
or  a  pace,  muft  nearly  be  the  fame  in  all  ages,  unlefs 
the  fize  of  the  human  race  undergo  fome  change  ;  and 
therefore,  if  we  know  how  many  fquare  feet  a  Roman 
acre  contained,  we  may  form  fome  judgment  of  the 
nature  of  the  law  which  reftri£fed  the  property  of  a 
Roman  citizen  to  feven  aeres  ;  and  this  is  fufficient  to 
render  hiftory  intelligible  ;  but  it  is  too  inaccurate  to 
regulate  meafures  for  commercial  purpofes.  The  fame 
may  be  faid  of  ftandards,  deduced  from  the  meafure  of 
a  barley-corn,  or  the  weight  of  a  grain  of  wheat.  If 
the  diftance  of  twro  mountains  be  accurately  meafured 
and  recorded,  the  nature  of  the  meafure  ufed  will  be 
preferved  in  a  more  permanent^  manner  than  by  any 
ftandard  ;  for  if  ever  that  meafure  fall  into  difufe,  and 
another  be  fubftituted  in  its  place,  the  diftance  may  be 
meafured  again,  and  the  proportion  of  the  ftandards 
may  be  afeertained  by  comparing  the  new  and  ancient 
diftances. 

But  the  moft  accurate  and  unchangeable  manner  of 
eftabl  filling  ftandards  is,  by  comparing  them  with  the 
length,  of  pendulums.  The  longer  a  pendulum  is,  it 
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vibrates  the  flower  ;  and  it  muft  have  one  precife  length  Meafure, 
in  order  to  vibrate  in  a  fccond.  The  flighted:  differ- 
ence  in  length  will  oceafion  a  difference  in  the  time  ; 
w  hich  will  become  abundantly  fenlible  after  a  number 
of  vibrations,  and  will  be  eafily  obferved  if  the  pendu¬ 
lum  be  applied  to  regulate  the  motion  of  a  clock.  The 
length  of  a  pendulum  which  vibrates  feconds  in  Lon¬ 
don  is  about  39-^  inches,  is  conftantly  the  fame  at  the 
fame  place,  but  it  varies  a  little  w  ith  the  latitude  of 
the  place,  being  fhorter  as  the  latitude  is  lefs.  There¬ 
fore,  though  all  ftandards  of  weights  and  meafures 
were  loft,  the  length  of  a  feeond  pendulum  might  be 
found  by  repeated  trials  :  and  if  the  pendulum  be  pro¬ 
perly  divided,  the  juft  meafure  of  an  inch  will  be  ob¬ 
tained  ;  and  from  this  all  other  ftandards  may  be  re- 
ftored.  See  Whitehurf  on  Invariable  MEASURES . 

Meafures  are  various,  according  to  the  various  kinds 
and  dimenfions  of  the  things  meafured. — Hence  aiife 
lineal  or  longitudinal  meafures,  for  lines  or  lengths  j 
fquare  meafures,  for  areas  or  fuperfices  ;  and  folid  or 
cubic  meafures,  for  bodies  and  their  capacities ;  all 
which  again  are  very  different  in  different  countries  and 
in  different  ages,  and  even  many  of  them  for  different 
commodities.  Whence  arife  other  divifions  of  ancient 
and  modern  meafures,  domcftic  and  foreign  ones,  dry 
meafures,  liquid  meafures,  &c. 


I.  LONG  Meafures ,  or  Meafures  of  Application . 


I.]  The  Englifh  and  Scotch  Standards. 

The  Englifti  lineal  ftandard  is  the  yard,  containing 
3  Englifti  feet  ;  equal  to  3  Paris  feet  1  inch  and  TV 
of  an  inch,  or  £  of  a  Paris  ell.  The  ufe  of  this  mea¬ 
fure  -was  eftabliflied  by  Henry  I.  of  England,  and  the 
ftandard  taken  from  the  length  of  his  own  arm.  It 
is  divided  into  36  inches,  and  each  inch  is  fuppofed 
equal  to  3  barleycorns.  When  ufed  for  mcafuring 
cloth,  it  is  divided  into  four  quarters,  and  each  quar¬ 
ter  fubdivided  into  4  nails.  The  Englifti  ell  is  equal 
to  a  yard  and  a  quarter,  or  45  inches,  and  is  ufed  in 
meafuring  linens  imported  from  Germany  and  the  Low 
Countries. 

The  Scots  elwand  was  eftabliflied  by  King  David  I. 
and  divided  into  37  inches.  The  ftandard  is  kept  in 
the  couneil  chamber  of  Edinburgh,  and  being  compar¬ 
ed  writh  the  Englifti  yard,  is  found  to  meafure  373- 
inches  ;  and  therefore  the  Scots  inch  and  foot  are  lar¬ 
ger  than  the  Englifti,  in  the  proportion  of  180  to' 185  ; 
but  this  difference  being  fo  ineonfiderable,  is  feldom 
attended  to  in  practice.  The  Scots  ell,  though  for¬ 


bidden  by  law,  is  ftill  ufed  for  meafuring  fome  coarfe 


commodities,  and  is  the  foundation  of  the  land  meafure 
of  Scotland. 

Itinerary  meafure  is  the  fame  both  in  England  and 
Scotland.  The  length  of  the  chain  is  four  poles,  or  22 
yards  ;  80  chains  make  a  mile.  The  old  Scots  com¬ 
puted  miles  were  generally  about  a  mile  and  a  half 
each. 

The  reel  for  yam  is  2 J  yards,  or  1  o  quarters,  in 


circuit  ;  1  20  threads  make  a  cut,  1  2  cuts  make  a  hafp 


or  hank,  and  4  hanks  make  a  fp indie. 

2.]  The  French  ftandard  w’as  formerly  the  aune  or 
ell,  containing  3  Paris  feet  7  inches  8  lines,  or  1  yard 
Englifti ;  the  Paris  foot  royal  exceeding  the  Englifti  by 
■sws-  parts,  as  in  one  of  the  following  tables.  This 

ell 
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frfeafurc,  ^  ell  Is  divided  two  ways  $  viz.  into  halves,  thirds,  fixths,  The  French,  however,  have  alfo  formed  an  entirely 
'  "  and  twelfths j  and  into  quarters,  half-quarters,  and  fix-  new  fyftcm  of  weights  and  meafures,  according  to  the 

teenths.  following  table. 


Meafure. 


Proportions  of  the 
meafures  of  each  fpe- 
cies  to  its  principal 
meafure  or  unity. 

Fir  ft  p^rt  of  thenam 
which  indicates  th 
proportion  to  th 
principal  meafure  0 
unity. 

Length. 

r 

Capacity. 

Weight. 

Agrarian. 

For  firewood. 

'  10,000 

1,000 

100 

ro 

0 

O.I 

O.OI 

O.OOI 

Myria 

Kilo 

He&o 

Deca 

Deci 

Centi 

Milli 

Metre. 

Litre. 

Gramme. 

Are. 

Stere. 

Proportion  of  the  principal  meafures  | 
between  themfelves  and  the  length  of  <{ 
the  meridian.  j 

1 

1 0,000,000th 
part  of  the  di¬ 
stance  from  the 
(pole  to  the  e- 
quator. 

A  decimetre 
cube. 

Weight  of  a 
centimetre 
cube  of  diftil- 
led  water. 

100  fquare 
metres. 

One  cubic 
metre. 

Value  of  the  principal  meafures  in  the  1 
ancient  Frencli  meafures.  t 

3  feet  1 1  lines 
and  -J  nearly. 

1  pint  and  -~ 
or  1  litron  and 
J  nearly. 

18  grains  and 
841,000 
parts. 

Two  fquare  | 
perches  des 
eaux  et  foret. 

1  demi-voie, 
or  ^  of  a  cord 
des  eaux  et 
foret. 

Value  in  Englifh  meafures. 

Inches39.383. 

1 

61.083  inches, 
which  is  more 
than  the  wine, 
and  lefs  than 
the  beer  quart. 

22,966 

grains. 

11.968 
fquare  yards. 

The  Englifh  avoirdupois  pound  weighs  troy  grains 
7004  ;  whence  the  avoirdupois  ounce,  whereof  16 
make  a  pound,  is  found  equal  to  437.75  troy  grains. 
—And  it  follows  that  the  troy  pound  is  to  the  avoir¬ 
dupois  pound  as  88  to  107  nearly  ;  for  as  88  to 
107,  fo  is  5760  to  7003.636  :  that  the  troy  ounce  is 
to  the  avoirdupois  ounce,  as  80  to  73  nearly  •  for  as 
8°  to  73,  fo  is  480  to  438.  And,  laftly,  That  the 
avoirdupois  pound  and  ounce  is  to  the  Paris  two  marc 
weight  and  ounce,  as  63  to  68  nearly,  for  as  63  to 
68,  fo  is  7004  to  7559.873.  Sec  Weight.  The 
Paris  foot,  exprelfed  in  decimals,  is  equal  to  1.0654 
®f  the  Englifh  foot,  or  contains  12.785  Englifh  inches. 
See  Foot. 

3.]  The  llandard  in  Holland ,  Flanders ,  Sweden ,  a 
good  part  of  Germany ,  many  of  what  were  formerly 
called  the  Hans-towns ,  as  Dant%ick  and  Hamburgh, 
and  at  Geneva,  Franckfort,  See.  is  like  wife  the  ell:  but 
the  ell  in  all  thefe  places  differs  from  the  Paris  ell. 
In  Holland  it  contains  one  Paris  foot  eleven  lines,  or 
four-fevenths  of  the  Paris  ell.  The  Flanders  ell  con¬ 
tains  two  feet  one  inch  five  lines  and  half  a  line  ;  or 
feven- twelfths  of  the  Paris  ell.  The  ell  of  Germany, 
Brabant,  &c.  is  equal  to  that  of  Flanders. 

d-1  The  Italian  meafure  is  the  branehio,  brace,  or 
fathom.  This  obtains  in  the  dates  of  Modena,  Venice, 
Florence,  Lucca,  Milan,  Mantua,  Bologna,  &c.  but 


is  of  different  lengths.  At  Venice,  it  contains  one 
Paris  foot  eleven  inches  three  lines,  or  eight-fifteenths 
of  the  Paris  ell.  At  Bologna,  Modena,  and  Mantua, 
the  brace  is  the  fame  as  at  Venice.  At  Lucca  it  con¬ 
tains  one  Paris  foot  nine  inches  ten  lines,  or  half  a  Pa¬ 
ris  ell.  At  Florence,  it  contains  one  foot  nine  inches 
four  lines,  or  forty-nine  hundredths  of  a  Paris  ell.  At 
Milan,  the  brace  for  meafuring  of  filks  is  one  Paris  foot 
feven  inches  four  lines,  or  four-ninths  of  a  Paris  ell  : 
that  for  woollen  cloths  is  the  fame  with  the  ell  of 
Holland.  Laftly,  at  Bergama,  the  brace  is  one  foot 
feven  inches  fix  lines,  or  five -ninths  of  a  Paris  ell. 
The  ufual  meafiire  at  Naples,  however,  is  the  canna* 
containing  fix  feet  ten  inches  and  two  lines,  or  one  Pa¬ 
ris  ell  and  fifteen  feventeenths. 

5. ]  The  Spanifh  meafure  is  the  vara  or  yard,  in  fome 
places  called  the  bara  ;  containing  feventeen  twenty- 
fourths  of  the  Paris  ell.  But,  the  meafure  in  Caftile 
and  Valencia  is  the  pan,  fpan,  or  palm  ;  whieh  is  ufed, 
together  with  the  canna,  at  Genoa.  In  Arragon,  the’ 
vara  is  equal  to  a  Paris  ell  and  a  half,  or  five  feet  five 
inches  fix  lines. 

6. ]  The  Portuguese  meafure  is  the  cavedos,  contain¬ 
ing  two  feet  eleven  lines,  or  four-fevenths  of  a  Paris 
ell  5  and  the  vara,  an  hundred  and  fix  whereof  make  an. 
hundred  Paris  ells. 

7. ]  The  Picdmontefe  meafure  is  the  ras,  containing; 

E7  * 
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Meafure.  one  Paris  foot  nine  inches  ten  lines,  or  half  a  Paris  ell. 

In  Sicily,  their  meafure  is  the  eanna,  the  fame  with  that 
of  Naples. 

8. ]  The  Mufcovy  meafures  are  the  cubit,  equal  to 
one  Paris  foot  four  inches  two  lines  ;  and  the  arcin, 
two  whereof  are  equal  to  three  cubits. 

9. ]  The  TurhiJJj  and  Levant  meafures  arc  the  picq, 
containing  two  feet  two  inches  and  two  lines,  or  three- 
fifths  of  the  Paris  ell.  The  Chinefe  meafure,  the 
eobre  }  ten  whereof  are  equal  to  three  Paris  ells.  In 
Perfia,  and  fome  parts  of  the  Indies,  the  gueze,  where¬ 
of  there  are  two  kinds  \  the  royal  gueze,  called  alfo  the 
gueze  monkelfer ,  containing  two  Paris  feet  ten  inches 
eleven  lines,  or  four-fifths  of  the  Paris  ell  and  the  fhorter 
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gueze,  called  fimply  gueze ,  only  two-thirds  of  the  for-  Meafure. 
mer.  At  Goa  and  Ormuz,  the  meafure  is  the  vara,  the ' 
fame  with  that  of  the  Portuguefe,  having  been  intro¬ 
duced  by  them.  In  Pegu,  and  fome  other  parts  of  the 
Indies,  the  cando  or  candi,  equal  to  the  ell  of  Venice. 

At  Goa,  and  other  parts,  they  ufe  a  larger  cando,  equal 
to  feventeen  Dutch  ells ;  exceeding  that  of  Babel  and 
Balfora  by  per  cent,  and  the  vara  by  6£.  In  Siam, 
they  ufe  the  ken,  Ihort  of  three  Paris  feet  by  one  inch. 

The  ken  contains  two  foks,  the  fok  two  keubs,  the  keub 
twelve  nious  or  inches,  the  niou  to  be  equal  to  eight 
grains  of  rice,  i.  c.  to  about  nine  lines.  At  Camboia, 
they  ufe  the  halier  ;  in  Japan,  the  tatam ;  and  the  fpan. 

011  fome  of  the  coalls  of  Guinea. 


TABLES  of  Long  Meafure , 
1.  English. 


Barley-corn 


3 

Inch 

9 

3 

Palm 

9 

3 

Span 

36 

12 

4 

it 

Foot 

54 

18 

6 

2 

Cubit 

108 

36 

1 2 

4 

3 

2 

Yard 

180 

60 

20 

5 

3t 

14 

Pace 

216 

72 

24 

8 

6 

4 

2 

I  T 

Fathom 

594 

198 

66 

22 

i6i 

11 

5^ 

3to 

Pole 

23760 

7920 

2640 

880 

660 

440 

220 

132 

110 

40 

Fu: 

190080 

6336°! 

21120 

704O 

5280 

352o 

1760 

1056 

880 

320 

8 

Mile, 


Scripture  Meafures  reduced  into  Englifh . 


Digit 


EnS-  gDec 

feet. 

o  0.912 


4 

Palm 

0  3.648 

12 

3 

Span 

0  10.944 

24 

6 

2 

Cubit  ...  1  9.888 

96 

24 

8 

4 

Fathom  -  7  3*552 

I44 

36 

12 

6 

Ezekiel’s  reed  -  10  11.328 

192 

48 

16 

8 

2 

14 

Arabian  pole  -  -  14  7.104 

1920 

480 

160 

80 

20 

134 

1 0  Schoenus,  or  meafuring  line  145  11.04 

3.  Th 
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1  Mcafure. 
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Cubit 

* 

400 

Stadium 

2000 

5 

Sabbath  day’s 

4000 

10 

2 

Eaftern 

1 2000 

30 

6 

3 

Pai 

96000 

240 

48 

24 

8 

3.  The  Scripture  Itinerary  Meafures . 

Eng.  Miles.  Paces,  Feet. 

O  o  1.824 


o  145  4.6 

0  729  3.000 

i  403  1. 000 

4  IS3  3-000 
33  172  4.000 


A  day’s  journey 


DaQy] 

4 

4.  GRECIAN  Paces.  Feet.  Dec. 

his,  digit  -  -  -  00  0-7554-H 

Doron,  dochme  -  -  -  -  003. 0218^ 

10 

2i 

Lichas 

0  0  7.5546  i 

11 

2\ 

iTo 

Orthodoron  -  -  -  0  0  8.3101^- 

12 

3 

I  T 

ITT 

Spithame  -  -  0  0  9.0656  £ 

16 

4 

1To 

*TT 

14 

Foot 

0  1  0*0875 

18 

4i 

1  4 

ItV 

Cubit 

0  1  1.5984 1 

20 

5 

2 

Itt 

if 

H 

Pygon 

01  3.109  | 

24 

6 

2  4 

2tt 

2 

14 

Cubic  larger  -  o  i  ,  6.13125 

96 

24 

9  T 

8A 

8 

6 

54 

4  T 

4 

Pace  -  06  0525 

9600 

2400 

960 

872-1T 

800 

600 

533t 

1 

0 

00 

400 

100 

Furlong  ioo  4  4.5 

76800 

19200 

7680 

6981^ 

6400 

6800 

4260-j 

3840 

3200 

800 

8  Mile  805  5  0 

Digitus  tranfverfus 


5.  Roman. 


14 

Uncia 

- 

► 

- 

4 

3  Palmus  minoC 

- 

- 

16 

12 

4 

Pes 

• 

- 

20 

5 

Palmipes 

- 

24 

18 

6 

14 

It 

Cubitus 

40 

40 

10 

2 

i-yjOradus 

80 

6°! 

20 

5 

4 

3t|  2 

Pafliis 

10000 

7500! 

2500 

62  5 

500 

4164'  250 

*2J 

Sta 

80000 

60000 

20000 

1 

5000 

4000 

3333t2ooo 

1000 

8 

Paces.  Feet. 
O  O 

O  O 

O  O 
O  O 
O  I 
O  I 
O  2 

°  A 

120  4 

967  O 


Dec. 

0*725^ 

0,967 

2.901 

11.604 

2.505 

5.406 

5.01 

10.02 

4-5 

o. 


Meafure. 
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6.  Proportion 
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Meafure. 


C  36  ] 
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696 

6754 

720 


7°!  A 
Mi 

6°9t 


6.  Proportion  of  fever al  Long  Meafures  to  each  other ,  by 

M.  Picard . 

The  Rhinland  or  Leyden  foot  (12  whereof 
make  the  Rhinland  perch)  fuppofed 
The  Englifli  foot 
The  Paris  foot 

The  Amfterdam  foot,  from  that  of  Leyden,  by 
Snellius  -  -  .629 

The  Danilh  foot  (two  whereof  make  the  Da- 
nifli  ell)  - 

The  Swcdllh  foot 
The  Bruffels  foot 

The  Dantzick  foot,  from  Hevelius’s  Selenoera- 
phia  -  - 

The  Lyons  foot,  by  M.  Auzout 
The  Bologna  foot,  by  the  fame 
The  braeeio  of  Florence,  by  the  fame,  a^d  Fa¬ 
ther  Marfenne 

The  palm  of  the  archite&s  at  Rome,  accord¬ 
ing  to  the  obfervations  of  Mefirs  Picard  and 
Auzout  -  -  - 

The  Roman  foot  in  the  Capitol,  examined  by 
Meffrs  Picard  and  Auzout  -  653  or 

The  fame  from  the  Greek  foot 
From  the  vineyard  Mattel 
From  the  palm  - 

From  the  pavement  of  the  Pantheon,  fuppofed 
to  contain  10  Roman  feet 
From  a  flip  of  marble  in  the  fame  pavement, 
fuppofed  to  contain  three  Roman  feet 
From  the  pyramid  of  Ceflius,  fuppofed  to  con¬ 
tain  95  Roman  feet 

From  the  diameters  of  the  columns  in  the  arch 
of  Septimius  Severus 

From  a  flip  of  porphyry  in  the  pavement  of  the 

Pantheon  -  -  653  4 

See  on  this  fubiedb  Phil.  Tranf.  vol.  iv.  art.  60. 

P-  774- 

7.  Proportions  of  the  Long  Meafures  of  fever  a  l  nations  to 
the  Englifh  foot ,  taken  from  Meffrs  Greaves ,  Auzout, 
PicarA ,  and  Eifenchmid.  See  Foot. 


636 

757? 

843 

1290 


4944 

6  53$ 

652 

6574 

Mi 

653 

650 

6534 

Mt 


The  Englifh  flandard  foot 


Feet. 

Inches. 

I  GOO 

12 

1068 

12.816 

1 1 6l 

*3-944 

I033 

12.396 

952 

14.424 

1000 

12 

944 

11.328 

1042 

1 2.504 

9774 

lr-733 

1824 

12.888 

3  x97 

38.3d  4 

2200 

26.4 

Leffer  Turkifli  pike 

Braccio  at  Florence 

Braccio  for  woollen  at  Sienna 

Braccio  for  linen  at  Sienna 

Ganna  at  Naples 

Vera  at  Almaria  and  Gibraltar 

Palmo  di  Arehtetti  at  Rome 

Canna  di  Arehtetti 

Palmo  di  braccio  di  mercantia 

Genoa  palm 

Bolognian  foot 

Antwerp  ell 

Amfterdam  ell 

Leyden  ell 

Paris  draper’s  ell 

Paris  mercer’s  ell 


Feet. 

Inches. 

2131 

25-572 

*9*3 

22.956 

1242 

14.904 

*974 

23.688 

6880 

82.56 

2760 

33-!2 

732 

87.84 

7320 

87.84 

6954 

83.46 

815 

9.78 

1230 

r5 

2283 

27.396 

2268 

27.216 

2260 

27.12 

39  29 

47.148. 

3939 

47.244 

Meafure, 


8,  Different  Itinerary  Meafures . 


A  French  league  is  about 
A  German  mile 
A  Dutch  mile 
An  Italian  mile 
A  Spanifh  league 
A  RuiTian  verft 


2 1  Englifh  mile  : 
4  ditto 

3i  dltt0 

~  ditto 
34  ditto 
4  ditto 


being  divided  into  1000 


«qual  parts,  the  other  meafures  will  have  the  proportions 
to  it,  which  follow. 


Englifh  foot 
Paris  foot 
Venetian  foot 
Rhinland  foot 
Strafhurgh  foot 
Norimberg  foot 
Dantzick  foot 
Danifh  foot 
Swredifh  foot 
Derahor  cubit  of  Cairo 
Perfian  arifh 
Greater  Turkifh  pike 


II.  Square,  Superficial ,  or  Lane  Meafure. 

1.  Englifh  fquare  meafures  are  raifed  from  the  yard 
of  36  inches  multiplied  into  itfelf,  and  thus  produ¬ 
cing  1296  fquare  inches  in  the  fquare  yard  \  the  divi- 
vifions  of  this  are  fquare  feet  and  inches  )  and  the  mul¬ 
tiples,  poles,  roods,  and  acres.  Becaufe  the  length 
of  a  pole  is  54  yards,  the  fquare  of  the  fame  contains 
304  fquare  yards.  A  fquare  mile  contains  640  fquare 
acres.  In  meafuring  fens  and  woodlands,  18  feet  are 
generally  allowed  to  the  pole,  and  21  feet  in  forelt 
lands. 

A  hide  of  land,  frequently  mentioned  in  the  earlier 
part  of  the  Englifli  hiftory,  contained  about  100  arable 
acres  ;  and  5  hides  were  efleemed  a  knight’s  fee.  At 
the  time  of  the  Norman  conqueft,  there  vrere  243,600 
hides  in  England. 

2.  Scotch  fquare  or  land  meafure  is  regulated  by 
the  Scotch  ell:  36  fquare  ells  rz  1  fall,  40  falls  zz  1 
rood,  4  roods  z=  1  acre. — The  proportion  between 
the  Scoteh  and  Englifli  acre,  fuppoling  the  feet  in 
both  meafures  alike,  is  as  1369  to  1089,  or  nearly  as 
5  to  4.  If  the  difference  of  the  feet  be  regarded,  the 
proportion  is  as  10, coo  to  7869.  The  length  of  the 
chain  for  meafuring  land  in  Scotland  is  24  ells,  or  74 
feet. — A  hufband-land  contains  6  acres  of  fock  and 
fey  the  land,  that  is,  of  land  that  may  be  tilled  with  a 
plough  or  mown  with  a  feythej  13  acres  of  arable  land 
make  one  ox-gang,  and  four  ox-gangs  make  a  pound- 
land  of  old  extent. 

3.  French  fquare  meafures  are  regulated  by  12 
fquare  lines  in  the  ineh  fquare  }  1 2  inches  in  the  foot, 
22  feet  in  the  perch,  and  100  perches  in  the  arpent 
or  acre. , 


Tables 
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Meafure. 

;  Tables  of  Square  Meafure . 


i.  English. 


Inches 

144 

Feet 

1  296 

9 

Yards 

3600 

25 

Paces 

39204 

2  7 

3°i 

ON 

CO 

6 

Pole 

* 

Rood 

1568160 

I089O 

i 

1 21c 

435.6 

40 

6272640J43560 

4840 

1 743-6 

160 

4  Acre 

2.  Grecian  fquare  meafures  were  the  plethron  or  acre, 
by  fome  faid  to  contain  1 444,  by  others  j  0,000  fquare 
feet  3  and  aroura,  the  half  of  the  plethron.  The  aroura 
of  the  Egyptians  was  the  fquare  100  cubits. 

3.  Roman  fquare  meafure  reduced  to  Englifti.  The 
integer  was  the  jugerum  or  acre,  which  the  Romans 
divided  like  the  libra  or  as :  thus  the  jugerum  con¬ 
tained 


Square 

feet. 

Scruples. 

*  & 
0 

Sq.  poles. 

Square 

feet. 

As 

28800 

288 

2 

18 

250.05 

Deunx 

26400 

264 

2 

10 

183.85 

Dextans 

24000 

240 

2 

2 

117.64 

Dodrans 

21600 

216 

I 

34 

31-42 

Bes 

19200 

192 

I 

25 

257-46 

Septunx 

16800 

168 

I 

*7 

191.25 

Semis 

14400 

M4 

I 

9 

1 25-03 

Quincunx 

I  2000 

120 

I 

1 

58.82 

Trie  ns 

9600 

96 

0 

32 

264.85 

Quadrans 

7200 

72 

0 

24 

198.64 

Sextans 

4800 

48 

0 

16 

1 3  2.43 

Uncia 

24OO 

24 

0 

8 

66.21 

Note ,  Ablus  major  was  14,400  fquare  feet,  equal  to  a 
femis  3  clima,  3600  fquare  feet,  equal  to  felcuncia  3  and 
ablus  minimus  equal  to  a  fextans. 

III.  CUBICAL  Meafures,  or  Meafures  of  Capacity,  for 
Liquids. 

1.  The  Englifh  meafures  were  originally  raifed  from 
troy  weight :  it  being  enabled  by  feveral  ftatutes,  that 
eight  pounds  troy  of  wheat,  gathered  from  the  middle 
of  the  ear,  and  well  dried,  lhould  weigh  a  gallon  of 
wine  meafure,  the  divifions  and  multiples  whereof  were 
to  form  the  other  meafures  3  at  the  fame  time  it  was 
alfo  ordered,  that  there  lhould  be  but  one  liquid  mea¬ 
fure  in  the  kingdom  :  yet  cuftom  has  prevailed  3  and 
there  having  been  introduced  a  new  weight,  viz.  the 
avoirdupois,  we  have  now  a  fecond  ftandard  gallon  ad- 
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jufled  thereto,  and  therefore  exceeding  the  former  in 
the  proportion  of  the  avoirdupois  weight  to  troy 
weight.  From  this  latter  llandard  are  raifed  two  ic- 
veral  meafures,  the  one  for  ale,  the  other  for  beer. 
The  fealed  gallon  at  Guildhall,  which  is  the  ftandard 
for  wines,  fpirits,  oils,  &c.  is  fuppofed  to  contain  231 
cubic  inches  3  and  on  this  fuppofilion  the  other  mea¬ 
fures  raifed  therefrom  will  contain  as  in  the  table  un¬ 
derneath  :  yet,  by  abhial  experiment,  made  in  1688, 
before  the  lord  mayor  and  the  commillioners  of  excife, 
this  gallon  was  found  to  contain  only  224  cubic  inches: 
it  was,  however,  agreed  to  continue  the  common  fup¬ 
pofed  contents  of  231  cubic  inches:  fo  that  all  com¬ 
putations  Hand  on  their  old  footing.  Hence,  as  12  is 
to  231,  fo  is  I4y«|  to  28 1 1  the  cubic  inches  in  the  ale 
gallon  :  but  in  effect  the  ale  quart  contains  70-f  cubic 
inches,  on  which  principle  the  ale  and  beer  gallon  will 
be  282  cubie  inches.  The  Icveial  divilions  and  mul¬ 
tiples  of  thefe  meafures,  and  their  proportions,  are  ex¬ 
hibited  in  the  tables  underneath. 

The  barrel  for  ale  in  London  is  32  gallons,  and  the 
barrel  for  beer  36  gallons.  In  all  other  places  of 
England,  the  barrel,  both  for  ale  and  beer,  is  34 
gallons. 

2.  Scotch  liquid  meafure  is  founded  on  the  pint. 
The  Scotch  pint  was  formerly  regulated  by  a  ftandaid 
jug  of  call  metal,  the  cuflody  of  which  was  committed 
to  the  borough  of  Stirling.  This  jug  was  fuppofed 
to  contain  105  cubic  inches  3  and  though,  after  feveral 
careful  trials,  it  has  been  found  to  contain  only  about 
1 03 f  inches  3  yet,  in  compliance  with  eftablifhed  cu- 
ftom,  founded  on  that  opinion,  the  pint  foups  are  ftill 
regulated  to  contain,  105  inches,  and  the  cuftomary 
ale  meafures  are  about  above  that  ftandard.  It  was 
enabled  by  James  I.  of  Scotland,  that  the  pint  fhould 
contain  41  ounces  trone  weight  of  the  clear  water  of 
Tay,  and  by  James  VI.  that  it  lhould  contain  55  Scots 
troy  ounces  of  the  clear  ivater  of  Leith.  This  affords 
another  method  of  regulating  the  pint,  and  alfo  afeer- 
tains  the  ancient  ftandard  of  the  trone  weight.  As  the 
water  of  Tay  and  Leith  are  alike,  the  trone  weight 
mull  have  been  to  the  Scots  troy  weight  as  55  to  41  3 
and  therefore  the  pound  trone  mull  have  contained 
about  21-J  ounces  Scots  troy. 

4  gills  rr  1  mutchkin. 

2  mutchkins  =  1  chopin. 

2  chopins  ==  1  pint. 

2  pints  =  1  quart. 

4  quarts  =  1  gallon. 

The  Scotch  quart  contains  210  inches  3  and  is,  there¬ 
fore,  about  To  lefs  than  the  Englifti  wine  gallon,  and 
about  \  lefs  than  the  ale  gallon. 

3.  As  to  the  liquid  meafures  of  foreign  nations,  it 
is  to  be  obferved,  that  their  feveral  veftels  for  wine,  vi¬ 
negar,  &c.  have  alfo  various  denominations  accord¬ 
ing  to  their  different  fizes  and  the  places  wherein 
they  are  ufed.  The  woeders  of  Germany,  for  hold¬ 
ing  Rhenifh  and  Mofclle  wines,  are  different  in  their 
gauges  3  fome  containing  14  auines  of  Amfterdam 
meafure,  and  others  more  or  lefs.  The  aume  is  reckon¬ 
ed  at  Amfterdam  for  8  fteckans,  or  20  verges,  or  for 
i  of  a  tun  of  2  pipes,  or  4  barrels,  of  French  or  Eour- 
deaux,  which  ^  at  this  latter  place  is  called  tierpon p. 

becaufe; 


Meafure. 
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becaufe  3  of  them  make  a  pipe  or  2  barrels,  and  6  the  At  Rochelle,  Cogniac,  the  Me  of  Rhe, 


faid  tun.  The  ftcckan  is  1 6  mingles,  or  32  pints; 
and  the  verge  is,  in  refpeft  of  the  faid  Rhenifh  and 
Mofelle,  and  fome  other  forts  of  wine,  6  mingles  ; 
hut,  in  meafuring  brandy  it  confills  of  6£  mingles. 
The  aume  is  divided  into  4  anckers,  and  the  ancker 
into  2  fteckans,  or  32  mingles.  The  ancker  is  taken 
fometimes  for  of  a  tun,  or  4  barrels  ;  on  which 
footing  the  Rourdeaux  barrel  ought  to  contain  at 
Amfterdam  (when  the  calk  is  made  according  to  the 
juft  gauge)  1 fteckans,  or  2GO  mingles,  wine  and 
lees;  or  12  fteckans,  or  192  mingles,  racked  wine; 
fo  that  the  Bourdeaux  tun  of  wine  contains  50  fteckans, 
or  800  mingles,  wine  and  lees  ;  and  48  fteckans,  or 
768  mingles,  of  pure  vine.  The  barrels  or  poin^ons 
of  Nantes  and  other  places  on  the  river  Loire,  con¬ 
tain  only  1 2  fteckans,  Amfterdam  meafure.  The  wine 
tun  of  Rochelle,  Cogniac,  Charente,  and  the  ille  of 
Rhe,  differs  very  little  from  the  tun  of  Bourdeaux,  and 
confequently  from  the  barrels  and  pipes.  A  tun  of 
wine  of  Clialoffe,  Bayonne,  and  the  neighbouring 
places,  is  reckoned  60  fteckans,  and  the  barrel  15, 
Amfterdam  meafure. 

The  muid  of  Paris  contains  150  quarts  or  300  pints, 
wine  and  lees  ;  or  280  pints  clear  wine  ;  of  which 
snuids  3  make  a  tun,  and  the  fractions  are, 


and  the  country  of  Aunis,  -  27  Veertels 

At  Nantes,  and  feveral  places  of  Bre¬ 
tagne  and  Anjou  -  29  Veertels 

At  Bourdeaux,  and  different  parts  of 


Guienne 
At  Amfterdam, 

Holland 
At  Hamburgh  and  Lubcck 
At  Embden 


of 


32  Verges 


t  cr 
> 

3 

n> 


and  other  cities 

30  Veertels 
30  Verges 
27  Verges 

In  Provence  and  Languedoc,  brandy  is  fold  by  the 
quintal,  the  calks  included  ;  and  at  Bruges  in  Flan¬ 
ders,  the  verges  are  called  fejlers  of  16  Hops  each,  and 
the  fpirits  is  fold  at  fo  much  per  flop. 

Olive  oil  is  alfo  Ihipped  in  calks  of  various  fizes, 
according  to  the  cuftom  of  the  places  where  it  is  em¬ 
barked,  and  the  convenieney  of  ftowage.  In  England 
it  is  fold  by  the  tun  of  236  gallons ;  and  at  Amfter¬ 
dam  by  the  tun  of  717  mingles,  or  1434  pints.  In 
Provence  it  is  fold  by  milleroles  of  66  Paris  pints  ; 
from  Spain  and  Portugal  it  is  brought  in  pipes  or 
butts,  of  different  gauges ;  at  the  lirft  place  it  is  fold 
by  roves,  where  40  go  to  the  butt ;  and  at  the  latter 
place  by  almoudas,  whereof  26  make  a  pipe.  Train 
oil  is  fold  in  England  by  the  tun,  at  Amfterdam  by 
the  barrel. 


The  muid 
The  fetier 
The  quart 
The  pint 
The  chopin 
The  demi-fetier  J 


f  36  fetiers 
^  j  4  quarts 
;g  1  2  pints 

£  j  2  chopins 
o  j  2  demi-fetiers 
L  2  poiffons 


The  muid  is  alfo  compofed  of  pipes  or  poin^ons, 
quarteaux,  queves,  and  demiqueves  ;  thofe  poin^ons 
of  Paris  and  Orleans  contain  about  15  fteckans  Am¬ 
fterdam  meafure,  and  ought  to  weigh  with  the  calk 
6661b.  a  little  more  or  lefs.  In  Provence  they  reckon 
by  milleroles,  and  the  millerole  of  Toulon  contains  66 
Paris  pints,  or  100  pints  of  Amfterdam,  nearly,  and 
the  Paris  pint  is  nearly  equal  to  the  Englifh  wine 
quart  (a). 

The  butts  or  pipes  from  Cadiz,  Malaga,  Alicant, 
Benecarlo,  Saloe,  and  Mataro,  and  from  the  Canaries, 
from  Lilbon,  Oporto,  and  Fayal,  arc  very  different 
in  their  gauges,  though  in  affreightments  they  arc  all 
reckoned  two  to  the  tun. 

Vinegar  is  meafured  in  the  fame  manner  as  wine  ; 
but  the  meafures  for  brandies  are  different  :  thefe 
fpirits  from  France,  Spain,  Portugal,  &,e.  are  gene¬ 
rally  Ihipped  in  large  calks  called  pipes,  butts,  and 
pieces,  according  to-  the  places  from  whence  they  are 
imported,  &c.  In  France,  brandy  is  Ihipped  in  calks 
called  pieces  at  Bourdeaux,  and  pipes  at  Rochelle,  Cog¬ 
niac,  the  illc  of  Rhe,  and  other  neighbouring  places, 
which  contain  fome  more  and  fome  lefs,  even  from  60 
to  90  Amfterdam  verges  or  veertels,  according  to  the 
capacity  of  the  veffels,  and  the  places  they  come  from, 
which,  being  reduced  into  barrels,  will  Hand  as  fol¬ 
lows,  viz. 


Tables  of  Liquid  Meafure . 
1.  English. 


Solid  inches 
Pint 


283 


231 


4158 


72764 


9702 


4553 


9279 


29106 


382!  2 


[Wine.] 


8  Gallon 

Rundlet 


144 


252 


336 


504 


67  2 


1008 


20l6 


18 


3*4 


42 


63 


84 


126 


252 


Barrel 
Tierce 


3t 


4t'2| 


14  18 


Hoglhead 


Pints  [4/e] 
Gallon 


8 


64 


128 


2  56 


5*2 


8  Firkin 


16 


2  Kilderkin 
Barrel 


Pints 


Puncheon 
Butt  or  pipe 
2  Tun. 
[Beer.] 

Gallon 


72 


J44 


41  2 
8j~ 


Hoglh. 


288 


5  76 


9|Firkin 

Kilderkin 
Barrel 


i8|  2 


3^1  4 
8 


72 


2jHogfh. 


2.  Jewish 


(a)  Thefe  are  the  old  meafures  of  France,  the  account  of  which,  for  the  fake  of  comparifon,  is  here  retained. 
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Meaiure* 


Caph 

Mi 

Log 

2.  Jewish  reduced  to  Englifh  Wine  Meafure.  Gall. 

0  g  inches. 

0  o|  0.177 

0  o|  0.211 

5t 

4 

Cab 

0  34  0.844 

16 

12 

3 

Hin  -  I  2  2.533 

32 

24 

6 

2 

Seah  -  -  -  -  2  4  5.067 

96 

72 

18 

6 

3 

Bath,  or  Epha  -  -  .  7  4  15.2 

960 

720 

180 

6030 

10  Coron,  or  Chomer  -  -  «  75  5  7 .625 

3.  Attic  reduced  to  Englifh  Wine  Meafure. 


Cochliarion 


2 

Cheme 

24 

Myftrone 

5 

24 

2 

Conche 

10 

5 

4 

2 

Cyathos 

1S 

7t 

6 

3 

1-4 

Oxybaphon 

60 

30 

24 

12 

6 

4 

Cotyle 

120 

60 

48 

24 

12 

8 

2 

Xefles 

720 

360 

288 

x44 

72 

48 

1  2 

6 

Che 

8640 

43  20 

3456 

1728 

864 

576 

*44 

72 

12  ] 

4.  Roman  reduced  to  Englifh  Wine  Meafure. 


Ligula 


4 

Cyathus 

6 

*4 

Acetabulum 

1 2 

3 

2 

Quartarius 

24 

6 

4 

2 

Hemina 

48 

12 

8 

4 

2 

Sextarius 

288 

72 

48 

24 

12 

6 

Congius 

1152 

288 

i9? 

96 

48 

24 

: 

4 

Urna 

2304 

576 

384 

192 

96 

48 

8 

2 

Ar 

46080 

11520 

7680 

0 

00 

ro 

192c 

960 

i6oj40 

20 

cn 

o 

Gal.  Pints.  ^.Dec. 
a 
o 
tr 

o  tw  0.0356^ 

o  0.0712  4 

o  375-  o.o8p44 

o  0.178U 

o  Ar 

0  i  °*535  i 

0  4  2.141  4 

o  1  .  4.283 

o  6  25.698 

io  2  19.629 

C/3 

Gal.  Pints.  i-.Dcc. 

3 

o 

3“ 

O  0^-  0.117^ 

0  0 T*T  0.469  -J 

oo-|-  0.704  4 
oo|  1.40 
004  2.818 
o  1  5.636 

o  7  4.942 

3  4t  J-33 

7  1  10.66 

143  3  11.095 

IV.  Meofures 
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IV.  Meafures  of  Capacity  for  things  DRT. 


i.]  Engli/h  dry  or  corn  meafure.  The  ftandard  for 
meafuring  corn,  fait,  coals,  and  other  dry  goods,  in 
England,  is  the  Winchefter  gallon,  which  contains 
272^  cubic  inches.  The  bufliel  contains  8  gallons,  or 
2178  inches.  A  cylindrical  vcffel,  18-finches  diame¬ 
ter,  and  8  inches  deep,  is  appointed  to  be  ufed  as  a 
bufhcl  in  levying  the  malt  tax.  A  veiled  of  thefe  di¬ 
men  lions  is  rather  lefs  than  the  Winchefter  bufhel  of 
8  gallons,  for  it  contains  only  2150  inches  ;  though 
probably  there  was  no  difference  intended.  The  deno¬ 
minations  of  dry  meafure  commonly  ufed,  are  given 
in  the  firft  of  the  fubjoined  tables.  Four  quarters  corn 
make  a  chaldron,  5  quarters  make  a  wey  or  load,  and 
10  quarters  make  a  ton.  In  meafuring  fea  coal,  5  pecks 
make  a  bulhel,  9  bufhels  make  a  quarter  or  vatt,  4 
quarters  make  a  chaldron,  and  21  chaldrons  make  a 
fcore. 


40  ] 

divided  into  two  halves,  four  quarters,  eight  demi-  Meafure. 
quarters,  and  16  mefurettes.  The  French  bulhel  is W 
diderent  in  different  jurifdidlions.  At  Paris  it  is  di¬ 
vided  into  demibuftiels  ;  each  dcmibuftiel  into  two 


40  feet  hewn  timber  make  a  load. 
50  feet  unhewn  timber  make  a  load. 


32  gallons  make  a  herring  barrel. 


42  gallons  make  a  falmon  barrel. 

1  cwt.  gunpowder  makes  a  barrel. 
256  lbs.  foap  make  a  barrel. 

10  dozen  candles  make  a  barrel. 

1 2  barrels  make  a  laft. 


gfone  into  difufe. 

o 


quarts  ;  the  quart  into  two  half  quarts  ;  and  the  half 


2.]  Scotch  dry  meafure.  There  was  formerly  only 
one  meafure  of  capacity  in  Scotland  ;  and  fome  com¬ 
modities  were  heaped,  others  fraiked ,  or  meafured  ex- 
a£lly  to  the  capacity  of  the  ftandard.  The  method  of 
heaping  was  afterwards  forbidden  as  unequal,  and  a 
larger  meafure  appointed  for  fuch  commodities  as  that 
euftom  had  been  extended  to. 

The  wheat  firlot,  ufed  alfo  for  rye,  peafe,  beans,  fait, 
and  grafs  feeds,  contains  21  pints  1  mutchkin,  meafured 
by  the  Stirling  jug.  The  barley  firlot,  ufed  alfo  for 
oats,  fruit,  and  potatoes,  contains  31  pints.  A  differ¬ 
ent  method  of  regulating  the  firlot  was  appointed  from 
the  dimenfions  of  a  cylindrical  veffcL  The  diameter 
for  both  meafures  was  fixed  at  19-5  inches,  the  depth 
7 4  inches  for  the  wheat  firlot,  and  io^-  for  the  barley 
firlot.  A  ftandard  conftru£ted  by  thefe  meafures  is 
rather  lefs  than  when  regulated  by  the  pint  ;  and  as  it 
is  difficult  to  make  veffels  exa&ly  cylindrical,  the  regu¬ 
lation  by  the  pint  lias  prevailed,  and  the  other  method 


If  the  Stirling  jug  contains  103*  inches,  the  wheat 
firlot  will  contain  2109  inches  ;  which  is  more  than  2 
per  cent,  larger  than  the  legal  malt  bufliel  of  England, 
and  about  1  per  cent,  larger  thaw  the  Winchefter  bufliel ; 
and  the  barley  firlot  will  contain  3208  inches.  The 
barley  boll  is  nearly  equal  to  fix  legal  malt  bufhels. 

In  Stirliugfliirc,  1 7  pecks  are  reckoned  to  the  boll  : 
in  Invcrnefsfhire,  18  pecks:  in  Ayrfhire  the  boll  is  the 
fame  as  the  Englifh  quarter.  And  the  firlots,  in  many 
places,  are  larger  than  the  Linlithgow  ftandard. 

3.]  17 rench  dry,  are,  the  litron,  bufliel,  minot,  mine, 
feptier,  muid,  and  tun.  The  litron  is  divided  into  two 
demilitrons.  and  four  quarter  litrons,  and  contains  36 
cuu^c  inches  of  Paris.  By  ordonnance,  the  litron  is 
to  be  three  inches  and  a  half  high,  and  three  inches 
10  lines  broad.  The  litron  for  fait  is  larger,  and  is 


quart  into  two  litrons  :  fo  that  the  bufliel  contains  1 6 
litrons.  By  ordonnance  the  Paris  bufliel  is  to  be  eight 
inches  two  lines  and  a  half  high,  and  ten  inches 
broad,  or  in  diameter  within-fide.  The  minot  con- 
fifts  of  three  bufliels,  the  mine  of  two  minots  or  fix 
bufliels,  the  feptier  of  two  mines  or  1  2  bufliels,  and 
the  muid  of  1  2  feptiers  or  1 44  bulhels.  The  bufliel 
of  oats  is  eftimated  double  that  of  any  other  grain  ; 
fo  that  there  go  24  bufliels  to  make  the  feptier,  and 
288  to  make  the  muid.  It  is  divided  into  four  pico<i 
tins,  the  picotin  containing  tivo  quarts,  or  four  litrons. 
The  bufliel  for  fait  is  divided  into  two  half  bufliels,  four 
quarters,  eight  half  quarters,  and  1 6  litrons  ;  four  bu¬ 
fliels  make  a  minot,  16  a  feptier,  and  192  a  muid. 
The  bufliel  for  wood  is  divided  into  halves,  quarters* 
and  half  quarters.  Eight  bufliels  make  the  minot,  16 
a  mine  ;  20  mines  or  320  bufliels,  the  muid.  For 
plafter,  12  bufliels  make  a  fack,  and  36  facks  a  muid. 
For  lime,  three  bufliels  make  a  minot,  and  48  minot# 
a  muid.  The  minot  is  by  ordonnance  to  be  11  inches 
9  lines  high,  and  1 4  inches  8  lines  in  diameter.  The 
minot  is  compofed  of  three  bufliels,  or  1 6  litrons  $ 
four  minots  make  a  feptier,  and  48  a  muid.  The 
French  mine  is  no  real  veffel,  but  an  eftimation  of  fe- 
veral  others.  At  Paris  the  mine  contains  fix  bufliels, 
and  24  make  the  muid  ;  at  Rouen  the  mine  is  four  bu¬ 
fliels  ;  and  at  Dieppe  18  mines  make  a  Paris  muid. 
The  feptier  differs  in  different  places :  at  Paris  it  con¬ 
tains  two  mines,  or  eight  bufliels,  and  1  2  feptiers  the 
muid.  At  Rouen  the  feptier  contains  two  mines  or 
1 2  bufliels.  Twelve  feptiers  make  a  muid  at  Rouen 
as  well  as  at  Paris  ;  but  12  of  the  latter  are  equal  to  14 
of  the  former.  At  Toulon  the  feptier  contains  a  mine 
and  a  half ;  three  of  which  mines  make  the  feptier  of 
Paris.  The  muid  or  muy  of  Paris  confifts  of  1 2  feptiers; 
and  is  divided  into  mines,  minots,  bufliels,  &c.  That 
for  oats  is  double  that  for  other  grain,  i.  e.  contains 
twice  the  number  of  bufliels.  At  Orleans  the  muid  is 
divided  into  mines,  but  thofe  mines  only  contain  two 
Paris  feptiers  and  a  half.  In  fome  plaees  they  ufe  the 
tun  in  lieu  of  the  muid  ;  particularly  at  Nantes,  where 
it  contains  10  feptiers  of  16  bufliels  each,  and  weighs 
between  2200  and  2230  pounds.  Three  of  thefe  tuns 
make  28  Paris  feptiers.  At  Rochelle,  &c.  the  tun  con¬ 
tains  42  bufliels,  and  weighs  two  per  cent,  lefs  than  that 
of  Nantes.  At  Breft  it  contains  20  bufliels,  is  equal 
to  10  Paris  feptiers,  and  wreighs  about  2240  pounds. 
See  Tun. 

4.]  Dutch ,  Swedifh ,  Poiifh,  P  ruffian,  and  Mufcovite . 
In  thefe  places,  they  eftimatc  their  dry  things  on  the 
foot  of  the  I off,  left,  leth,  or  lecht;  fo  called  according  to 
the  various  pronunciations  of  the  people  who  ufe  it.  In 
Holland,  the  laft  is  equal  to  19  Paris  feptiers,  or  38 
Bourdcaux  bufhels,  and  weighs  about  4^60  pounds;  the 
laft  they  divide  into  27  mudes,  and  the  mude  into  four 
feheples.  In  Poland,  the  laft  is  40  Bourdeaux  bufliels, 
and  weighs  about  480c  Paris  pounds.  In  Pruffia,  the 
laft  is  133  Paris  feptiers.  In  Sweden  and  Mufcovy 
they  meafure  by  the  great  and  little  Jaft  ;  the  firft  con¬ 
taining  1 2  barrels,  and  the  fecond  half  as  many.  Se« 

Last. 
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Meafure.  Last.  In  Mufcovy,  they  likewife  ufe  the  chefford, 
which  is  different  ‘in  various  places  :  that  of  Archangel 
•is  equal  to  three  Rouen  bufhels. 

5.]  Italian .  At  Venice,  Leghorn,  and  Lucca,  they 
*  eftimat-e  their  dry  things  on  the  foot-  of  the  ftaro  or 
ftaio  ;  the  ftaro  of  Leghorn  weighs  54  pounds:  112 
{taros  end  feven-eighths  are  equal  to  the  Amfterdam 
laft.  At  Lucca,  x  19  ftaros  make  the  laft  of  Amfterdam. 
The  Venetian  ftar®  weighs  128  Paris  pounds  :  the  ftaro 
is  divided  into  four  quarters.  Thirty-five  ftaros  and 
one-fifth,  or  140  quarters  and  four-fifths,  make  the  laft 
of  Amfterdam.  At  Naples  and  other  parts,  they  ufe  the 
tomoio  or  tomalo,  equal  to  one-third  of  the  Paris  fep- 
tier.  Thirty-fix  tomoli  and  a  half  make  the  carro,  and 
a  carro  and  a  half,  or  54  tomoli,  make  the  laft  of  Am¬ 
fterdam.  At  Palermo,  16  tomoli  make  the  falma,  and 
four  mondili  the  tomoio.  Ten  falmas  -and  three- 


fevenths,  or  171  tomoli  and  three-fevenths,  make  the  t  Meafure. 
laft  of  Amfterdam.  w— y— — 

6. ]  Flemijh.  At  Antwerp,  &c.  they  meafure  by  the 
viertel  j  32  and  one-half  whereof  make  19  Paris  fep- 
tiers.  At  Hamburgh,  the  fchepel ;  90  whereof  make 
19  Paris  feptiers. 

7. ]  Spanijh  and  Portuguefe.  At  Cadiz,  Bilboa,  and 
St  Sebaftian,  they  ufe  the  fanega  5  23  whereof  make 
the  Nantes  or  Rochelle  tun,  or  nine  Paris  feptiers  and 
a  half :  though  the  Bilboa  fanega  is  fomewhat  larger, 
infomuch  that  21  fane  gas  make  a  Nantes  tun.  At  Se¬ 
ville,  &c.  they  ufe  the  anagoras,  containing  a  little  more 
than  the  Paris  mine  \  36  anagoras  make  19  Paris  fep¬ 
tiers.  At  Bayonne,  &lc.  the  concha  \  30  whereof  are 
equal  to  nine  Paris  feptiers  and  a  half.  At  Lifbon,  the 
alquiver,  a  very  fmall  meafure,  240  whereof  make  19 
Paris  feptiers,  60  the  Lifbon  muid. 


Tables  of  DRr  Meafure. 
1.  English. 

Solid  inches 


33-6 

Pint 

268.8 

8|Gallon 

537-6 

l6 

2 

Peck 

2I5°‘4 

64 

8 

4|Bufhel 

17203.2 

512 

64 

3  2-  8|Quarter, 

2.  Scripture  Dry,  reduced  to  Englifh. 


Gachal  ------- 

20 

Cab 

- 

36 

14 

Gomor  -  -  -  . 

1 20 

6 

3i 

Scah  -  -  -  -  - 

360 

18 

10 

3 

Epha  - 

00 

0 

0 

90 

50 

15 

5 

1 

1 

1 

*3 

0 

H  I 

J-i  I 

3600 

00 

0 

100 

3° 

10 

1 

ijChomer,  or  coron  -  -  - 

Peck. 

Gall. 

K 

3* 

Dec. 
Sol.  in< 

cr 

O 

0 

CtVo 

O.031 

0 

0 

O.073 

0 

0 

5  tV 

1. 21 1 

I 

0 

1 

4.036 

3 

0 

3 

12.107 

16 

0 

0 

26.5OO 

32 

0 

X 

18.969 

F 
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3.  Attic  Meafures  of  Capacity  for  Things  dry,  reduced  to  Englifli 
Corn  Meafure. 

Cochliarion  -  -  -  -  w 


10 


60 


I  80 


864O 


Cyathos 


i-JlOxybaphon 
4  Cotyle 


12 


18 


864 


8 


12 


576  1^4 


Xeftes 

Choenix 


72 


48  Medimnos 


4.  Roman  Meafures  of  Capacity  for  Things  dry,  reduced  to  Englifh 
Corn  Meafure. 

Ligula  -  - 


48 


384 


7<S* 


Cyathus 

\cetabulum 
Hemina 


1  2 


96 


92 


8 


64 


128 


Sextarius 

Scmimodius 
VIodius 
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p,  g  *  v 


o 

FT 


o 

o 

0 

o 

o 

o 

4 


o 

o 

o 

o 

o 

o 

o 


►tf  o  y 

8  e-  a 

r-  r 

o 


O 

*■  8  9 
cr 

o  0.27 
o  2.763  4 

o  4.144  i 

o  16.579 
33-*58 
I5*7°5i 
3-5o1 

05 

r-U 
3*o 

o  • 


O-^^-  0.0 1 


o 

o 

o 

o 

o 

I 


o  0-jtj-  0.04 
o  o  I-  0.96 
o  8 

O  I 

I  o 

o  o 


0.24 

0.48 

3-s4 

7.68 


Meafure. 


Measure  of  Wood  for  Firing ,  is  ufually  the  cord 
four  feet  high,  and  as  many  broad,  and  eight  long  •, 
this  is  divided  into  two  half  cords,  called  ways ,  and 
by  the  French  jnembrures ,  from  the  pieces  ituck  up¬ 
right  to  bound  them  j  or  voyes,  as  being  fuppofed  half 
a  waggon  load. 

MEASURE  for  Horfes ,  is  the  hand,  which  by  ftatute 
contains  lour  inches. 

Measure,  among  Botanifts.  In  deferibing  the  parts 
of  plants,  Tournefort  introduced  a  geometrical  fcale, 
■which  many  of  his  followers  have  retained.  T  hey  mca- 
fured  every  part  of  the  plant  ;  and  the  elfence  of  the 
defeription  confifted  in  an  accurate  menfuration  of  the 
whole. 

As  the  parts  of  plants,  however,  are  liable  to  va¬ 
riation  in  no  eircumffance  fo  much  as  that  of  dimen- 
fion,  Linnaeus  very  rarely  admits  any  other  menfura¬ 
tion  than  that  arifmg  from  the  refpedlive  length  and 
breadth  of  the  parts  compared  together.  In  cafes 
that  require  adlual  menfuration,  the  fame  author  re¬ 
commends,  in  lieu  of  Tournefort1  s  artificial  fcale,  the 
following  natural  fcale  of  the  human  body,  which 
he  thinks  is  much  more  convenient,  and  equally  ac¬ 
curate. 

The  fcale  in  queftion  confifts  of  1 1  degrees,  which 
are  as  follow:  1.  A  hair’s  breadth,  or  the  diameter 
of  a  hair,  ( capillus).  2.  A  lire,  (linen),  the  breadth 
«f  the  crefcent  or  white  appearance  at  the  root  of  the 


finger  (not  thumb,  meafured  from  the  Ikin  towards 
the  body  of  the  nail ;  a,  line  is  equal  to  1 2  hairbreadths, 
and  is  the  12th  part  of  a  Pariiian  inch.  3.  A  nail 
(unguis),  the  length  of  a  finger  nail  5  equal  to  fix 
lines,  or  half  a  Parifian  inch.  4.  A  thumb  ( polex ), 
the  length  of  the  firfl  or  outermoft  joint  of  the  thumb  ; 
equal  to  a  Parifian  inch.  5.  A  palm  ( palmus ),  the 
breadth  of  the  palm  exclufive  of  the  thumb  ;  equal  to 
three  Parifian  inches.  6.  A  fpan  (fpithama),  the  di- 
ftance  between  the  extremity  of  the  thumb  and  that  of 
the  firfl  finger  when  extended  ;  equal  to  feven  Pariiian 
inches.  7.  A  great  fpan  (dodrans),  the  diftance  be¬ 
tween  the  extremity  of  the  thumb  and  that  of  the 
little  finger,  when  extended  5  equal  to  nine  inches. 
8.  A  foot  ( pes ),  meafuring  from  the  elbow  to  the 
bafis  of  the  thumb  j  equal  to  12  Parifian  inches.  9. 
A  cubit  (cubitus),  from  the  elbow  to  the  extremity 
of  the  middle  finger;  equal  to  17  inches.  10.  An 
arm  length  (brachium),  from  the  armpit  to  the  extre¬ 
mity  of  the  middle  finger  ;  equal  to  24  Parifian  inches,^ 
or  two  feet.  11.  A  fathom  ( orgifa ),  the  meafure  of 
the  human  ftature  ;  the  difiance  between  the  extremities 
of  the  two  middle  fingers,  when  the  arms  are  extend¬ 
ed  ;  equal,  where  greateft,  to  fix  feet. 

Measure  is  alfo  ufed  to  fignify  the  cadence  and 
time  obferved  in  poetry,  dancing,  and  mufic,  to  render 
them  regular  and  agreeable. 

The  different  meafures  or  metres  in  poetry,  are  the 

different 
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Meafure.  different  manners  of  ordering  and  combining  the  quan- 
l  -  '  ' v ‘  tities,  or  the  long  and  ftiort  fyllables.  Thus,  hexame¬ 
ter,  pentameter,  iambic,  fapphic  verfes,  &c.  confift  of 
different  mea  fures. 

In  Englifh  verfes,  the  meafures  are  extremely  vari¬ 
ous  and  arbitrary,  every  poet  being  at  liberty  to  intro¬ 
duce  any  new  form  that  he  pleafes.  The  mod  ufual 
are  the  heroie,  generally  confiding  of  five  long  and 
five  diort  fyllables  ;  and  verfes  of  four  feet ;  and  of 
three  feet  and  a  csefura,  or  Angle  fy liable. 

The  ancients,  by  varioudy  combining  and  tranfpof- 
ing  their  quantities,  made  a  vad  variety  of  different 
meafures.  Of  words,  or  rather  feet  of  two  fyllables, 
they  formed  a  fpondee,  confiding  of  two  long  fyllables; 
a  pyrrhic,  of  two  diort  fyllables  ;  a  trochee,  of  a  long 
and  a  diort  fyllable  ;  and  an  iambic,  of  a  diort  and  a 
long  fyllable. 

Of  their  feet  of  three  fyllables  they  formed  a  mo* 
loffus,  confiding  of  three  long  fyllables  ;  a  tribrach,  of 
three  diort  fyllables  ;  a  da&yl,  of  one  long  and  two 
diort  fyllables  ;  and  an  anepaed,  of  two  diort  and  one 
long  fyllable.  The  Greek  poets  contrived  124  dif¬ 
ferent  combinations  or  meafures,  under  as  many  dif¬ 
ferent  names,  from  feet  of  two  fyllables  to  tliofe  of 
fix. 

Measure ,  in  Mufic ,  the  interval  or  fpace  of  time 
which  the  perfon  who  beats  time  takes  between  the 
rifing  and  falling  of  his  hand  or  foot,  in  order  to  con- 
dud  the  movement,  fometiines  quicker,  and  fometimes 
■flower,  according  to  the  kind  of  mufic,  or  the  fubjed 
that  is  fung  or  played. 

The  meafure  is  that  which  regulates  the  time  we  are 
to  dwell  on  each  note.  See  Time. 

The  ordinary  or  common  meafure  is  one  fecond,  or 
60th  part  of  a  minute,  which  is  nearly  the  fpace  be¬ 
tween  the  beats  of  the  pulfe  or  heart  ;  the  fydolej  or 
contra&ion  of  the  heart,  anfwering  to  the  elevation  of 
the  hand  ;  and  its  diadole,  or  dilatation,  to  the  letting 
it  fall.  The  meafure  ufually  takes  up  the  fpace  that 
a  pendulum  of  two  feet  and  a  half  long  employs  in 
making  a  fwing  or  vibration.  The  meafure  is  regu¬ 
lated  according  to  the  different  quality  or  value  of 
the  notes  in  the  piece  ;  by  which  the  time  that  each 
note  is  to  take  up  is  expreffed.  The  femibreve,  for 
inftance,  holds  one  rife  and  one  fall ;  and  this  is  called 
•  the  meafure  or  whole  meafure ,  fometimes  the  meafure 

note ,  or  time  note ;  the  minim,  one  rife,  or  one  fall; 
and  the  crotchet,  half  a  rife,  or  half  a  fall,  there  being 
four  crotchets  in  a  full  meafure. 

MEASURE  Binary ,  or  Double ,  is  that  wherein  the  rife 
and  fall  of  the  hand  are  equal. 

MEASURE  Ternary ,  or  Triplets  that  wherein  the  fall 
is  double  to  the  rife-;  or  where  two  minims  are  played 
during  a  fall,  and  but  one  in  the  rife.  To  this  pur- 
pofe,  the  number  3  is  placed  at  the  beginning  of 
the  lines,  when  the  meafure  is  intended  to  be  triple ; 
and  a  C,  when  the  meafure  is  to  be  common  or 
double.  This  rifing  and  falling  of  the  hands  was 
called  by  the  Greeks  and  St  Auguftine 

calls  it  plaufus ,  and  the  Spaniards  compas .  See  Arsis 
and  Thesis. 

Powder  MEASURES  in  Artillery,  are  made  of  copper, 
and  contain  from  an  ounce  to  12  pounds  :  thefe  are 
very  convenient  in  a  fiege,  when  guns  or  mortars  are 


loaded  with  loofe  powder,  efpecially  in  ricochet  firing, 

&c. 

MEASURING,  or  Mensuration,  is  the  ufingc. 
a  certain  known  meafure,  and  determining  thereby  the 
precife  extent,  quantity,  or  capacity  of  any  thing. 

Measuring,  in  general,  includes  the  pra&ical  part 
of  geometry.  From  the  various  fubje&s  on  which  it  is 
employed,  it  acquires  various  names,  and  conftitutes 
various  arts.  See  Geometry,  Levelling,  Mensu¬ 
ration,  Trigonometry,  &c. 

MEAT.  See  Food,  Diet,  Drink,  &c. 

Amongft  the  Jews,  feveral  kinds  of  animals  were 
forbidden  to  be  ufed  as  food.  The  flefli  with  the 
blood,  and  the  blood  without  the  fleih,  were  prohibit¬ 
ed  ;  the  fat  alfo  of  facriticed  animals  was  not  to  be 
eaten.  Roaft  meat,  boiled  meat,  and  ragouts,  were  in 
ufe  among  the  Hebrews,  but  we  meet  with  no  kind 
of  feafoning  except  fait,  bitter  herbs,  and  honey. — 
They  never  mingled  milk  in  any  ragout  or  hath,  and 
never  ate  at  the  fame  meal  both  meat  and  milk,  butter, 
or  cheefe.  The  daily  provifion  for  Solomon’s  table 
was  30  meafures  of  fine  wheat  flour,  60  of  common 
flour,  10  fat  oxen,  2Q  pafture  oxen,  100  iheep,  be- 
fides  venifon  and  wildfowl.  See  Luxury. 

The  principal  and  molt  neceffary  food  among  the 
ancient  Greeks,  was  bread,  which  they  called  aflat 
and  produced  in  a  wicker  bafket  called  tcocnav.  Their 
loaves  were  fometimes  baked  under  the  alhes,  and 
fometimes  in  an  oven.  They  alfo  ufed  a  fort  of  bread 
called  tna%a .  Barley  meal  was  ufed  amongft  the 
Greeks,  which  they  called  ay(pt\ov.  They  had  a  fre¬ 
quent  difti  called  which  was  a  compofition  of 

rice,  cheefe,  eggs,  and  honey,  wrapped  in  fig-leaves. 
The  /avTrcoloy  was  made  of  cheefe,  garlic,  and  eggs, 
beaten  and  mixed  together.  Their  bread  and  other 
fubftitutes  for  bread,  were  baked  in  the  form  of  hol¬ 
low  plates,  into  which  they  poured  a  fauce.  Garlic, 
onions,  and  figs,  feem  to  have  been  a  very  common 
food  amongft  the  poorer  Athenians.  The  Greeks, 
efpecially  in  the  heroical  times,  ate  flefli  roafted  ;  boil¬ 
ed  meat  feldom  was  ufed.  Fifli  feems  not  to  have 
been  ufed  for  food  in  the  early  ages  of  Greece.  The 
young  people  only,  amongft  the  Lacedaemonians,  ate 
animal  food  ;  the  men  and  the  old  men  were  fupport- 
ed  by  a  black  foup  called  piyx  £vtuos,  whieh  to  people  of 
other  nations  was  always  a  di (agree able  mefs.  Grafs- 
hoppers  and  the  extremities  or  tender  (hoots  of  trees 
-were  requently  eaten  by  the  poor  among  the  Greeks. 
Eels  dreffed  with  beet  root  were  efteemed  a  delicate 
difti,  and  they  were  fond  of  the  jowl  and  belly  of  fait- 
fifli.  Neither  were  they  without  their  fweet- meats ; 
the  deffert  confifted  frequently  of  fruits,  almonds,  nuts, 
figs,  peaches,  &e.  In  every  kind  of  food  we  find 
fait  to  have  been  ufed. 

The  diet  of  the  fir  ft  Romans  confifted  wholly  of 
milk,  herbs,  and  roots,  which  they  cultivated  and 
dreffed  with  their  own  hands  ;  they  alfo  had  a  kind  of 
gruel,  or  eoarfe  grofs  pap,  compofed  of  meal  and 
boiling  water  ;  this  ferved  for  bread  :  And  when  they 
began  to  ufe  bread,  they  had  none  for  a  great  while 
but  of  unmixed  rye.  Barley-meal  was  eaten  by  them, 
which  they  called  polenta .  When  they  began  to  eat 
animal  food,  it  was  efteemed  a  piece  of  luxury,  and 
an  indulgence  not  to  be  juftified  but  by  fome  particu- 
F  2  lar 


Meafure 


Meat. 


Meat, 

Meatli. 
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After  animal  food  had  grown  into  com-  the  four  provinces,  Tuathal  caufcd  palaces  to  be  ere.?-  Men*. 


3ar  occafion.  . . . 

_  mon  ufe,  the  meat  which  they  moft  frequently  produced 
upon  their  tables  was  pork. 

Method  of  Preferring  Flefh-MEAT  without  fpices 3 
and  with  very  little  fait .  Jones,  in  his  Mifcellanea 
Ciiriofa ,  gives  us  the  following  defeription  of  the 
Moorifh  Elcholle ,  which  is  made  of  beef,  mutton,  or 
camel’s  flefh,  but  chiefly  beef,  which  is  cut  in 
long  flices,  and  laid  for  24  hours  in  a  pickle.  They 

then  remove  it  out  of  thole  jars  or  tubs  into  others 

with  water  3  and  when  it  has  lain  a  night,  they 

take  it  out,  and  put  it  on  ropes  in  the  fun  and  air 

to  dry. .  When  it  is  thoroughly  dried  and  hard,  they 
cut  it  into  pieces  of  two  or  three  inches  long,  and 
throw7  it  into  a  pan  or  caldron,  which  is  ready  with 
boiling  oil  and  fuet  fufficient  to  hold  it,  where  it  boils 
till  it  be  very  clear  and  red  when  cut.  After  this  they 
take  it  out,  and  fet  it  to  drain  3  and  when  all  is  thus 
done  it  Hands  to  cool,  and  jars  are  prepared  to  put  it 
updn,  pouring  upon  it  the  liquor  in  which  it  was  fried  3 
and  as  foon  as  it  is  thoroughly  cold,  they  hop  it  up 
dole.  It  will  keep  two  years  3  w7ill  be  hard,  and  the 
hardeft  they  look  upon  to  be  the  beh  done.  This,  they 
difh  up  cold,  fometitnes  fried  with  eggs  and  garlic, 
Sometimes  hewed,  and  lemon  fqueezed  on  it.  It  is  very 
good  any  way,  either  hot  or  cold. 

MEATH,  commonly  fo  called;  or  otherwife  Eajl 
Meath,  tb  diftinguifh  it  from  the  county  called  Wejf 
Meath  :  A  county  of  Ireland,  in  the  province  of 
Leinfter,  bounded  by  the  counties  of  Cavan  and  Louth 
on  the  north,  the  Irifh  channel  on  the  eah,  .Kildare 
and  Dublin  on  the  fouth,  and  Weft  Meath  and  Long¬ 
ford  on  the  weh.  It  is  a  fine  champaign  country, 
abounding  with  corn,  and  wrell  inhabited.  It  returns 
14  members  to  parliament  3  and  gives  title  of  earl  to 
the  family  of  Brabazan.  It  contains  326,480  Irifh 
plantation  acres,  139  parifhes,  and  112,000  inhabi¬ 
tants.  The  chief  town  is  Trim.  This  dihrifl  being  the 
moft  ancient  fettlement  of  the  Belgians  in  Ireland,  the 
inhabitants  w7ere  efteemed  the  eldeft  and  moft  honour¬ 
able  tribe  :  from  which  feniority  tlieir  chieftains  w'ere 
defied  monarchs  of  all  the  Belgas  3  a  dignity  that  was 
continued  in  the  Hy-n-Faillian  without  intermiflion, 
until  the  arrival  of  the  Caledonian  colonies*  under  the 
name  of  Tuath  de  Danan,  when  Conor-Mor,  chief¬ 
tain  of  thefe  people,  obtained,  or  rather  ufurped,  the 
monarch  ial  throne,  obliged  Eochy  Failloch,  with  fe- 
veral  of  his  people,  to  crofs  the  Shannon,  and  cftablifh 
thcmfelves  in  the  prefent  county  of  Rofcommon,  where 
Crothar  founded  the  palace  of  Atha  or  Croghan,  a 
circumftanee  which  brought  on  a  long  and  bloody  war 
between  the  Belgian  and  Caledonian  races,  which  wras 
not  finally  terminated  until  the  clofc  of  the  4th  cen- 


ed,  which  might-  adorn  them,  and  commemorate  tin 
name  in  which  they-  had  been. added  to  the  royal  do¬ 
main;  In  the  trad  taken  out  of  Munfter,  he  built 
the  pafeec  called  Flachtaga,  where  the  facred  fire,  fo 
called,  was  kindled,  and  where  all  the  priefts  and  druida 
annually  met  on  the  laft  day  of  Oflobcr  3  on  the  evening 
of  which  day  it  was  enafled,  that  no  other  fire  fhould 
be  ufed  throughout  the  kingdom,  in  order  that  all  the 
fires  might  be  derived  from  this,  w  hich  being  lighted 
up  as  a  fire  of  faerifice,  their  fuperftition  led  them  to 
believe  wTould  render  all  the  reft  propitious  and  holy  3 
and  for  this  privilege  every  family  was  to  pay  three¬ 
pence,  by  way  of  acknowledgment  to  the  king  of 
Munfter.  The  fecond  royal  palace  was  erected  in  the 
proportion  taken  out  of  Connaught,  and  was  built  for 
the  aflembly  called  the  convocation  of  Vi fn each,  at 
w  hich  all  the  inhabitants- were  fummoned  to  appe  ar  on 
the  I  ft  day  of  May,  to  offer  faerifice  to  Beat ,  or  Bet \ 
the  god  of  fire,  in  w7hofe  honour  tw7o  large  fires  being 
kindled,  the  natives  ufed  to  drive  their  cattle  between 
them,  which  W7as  fuppofed  to  be  a  prefervative  for 
them  againft  accidents  and  diftempers,  and  this  was 
called  Beal-Tinne,  or  Bel-Tine,  or- the  feftival  of  the 
god  of  fire.  The  king  of  Connaught  at  this  meeting 
claimed  a  hone  and  arms  from  every  lord  of  a  manor 
or  chieftain,  as  an  acknowledgement,  for  the  lands  ta¬ 
ken  from  that  province,  to  add  to  the  territory  of 
Meath.  The  third  wras  that  which  Tailtean  erected  in 
the  part  taken  from  Ulfter,  where  the  fair  of  that 
name  was  held,  which  was  remarkable  for  this  parti¬ 
cular  circumftanee,  that  the  inhabitants  brought  their 
children  thither,  males  and  females,  and  contract  d 
them  in  marriage,  where  the  parents  having  agreed 
upon  articles,  the  young  people  were  joined  aeeording-- 
ly  3  every  couple  contra&cd  at  this  meeting  paid  the 
king  of  Ulfter  an  ounce  of  filver  by  w7ay  of  acknowl¬ 
edgement.  The  royal  man  lion  of  Tarah,  formerly 
deftroyed  by  fire,  being  rebuilt  by  Tuathal,  on  the 
lands  originally  belonging  to  the  king  of  Leinftcr,  was 
reckoned  as  the  fourth  of  thefe  palaces  3  but  as  a  fa¬ 
bric  of  that  name  had  flood  there  before,  we  do  not 
find  that  any  acknowledgement  was  made  for  it  to  the 
king  of  Leinfter. 

Meath ,  with  Clonmacnois ,  is  a  bifhop’s  fee,  valued  in 
the  king’s  books  at  373I.  7s.  o^d.  fterling,  by  an  ex¬ 
tent  returned  anno  28th  Elizabeth  3  but,  by  a.  former 
extent  taken  anno  30th  Henry  VIII.  the  valuation  a- 
mounts  to  373I.  12s.  w7hich  being  the  largeft  and 
moft  profitable  for  the  king,  is  the  meafure  of  the  firft 
fruits  at  this  day.  This  fee  is  reputed  to  be  worth 
annually  3400I.  There  were  formerly  many  epif- 
copal  fees  in  Meath,  as  Clonard,  Duleek,  Kells, 


tury,  when  the  Belgian  line  was  reftored  in  the  perfon  Trim,  Ardbraccan,  Donfhaghlin,  Slaine,  and  Foure, 
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of  O’Nial  the  Great,  and  continued  until  Briam  Bo- 
romh  ufurped  the  monarchial  dignity,  by  depofing 
Malachy  O’Malaehlin,  about  the  year  1001.  Tuathal 
Tet&homar,  by  a  decree  of  the  Tarah  aflembly,  fepa- 
rated  certain  large  trails  of  land  from  each  of  the  four 
provinces,  w  here  the  borders  joined  together  3  whence, 
under  the  notion  of  adopting  this  fpot  for  demefne 
lands  to  fupport  the  royal  houfehold,  lie  formed  the 
county  or  kingdom  of  Meath,  which  afterwards  be¬ 
came  the  peculiar  inheritance  of  the  monarchs  of  Ire¬ 
land.  In  each  of  the  portions  thus  feparated  from 


befides  others  of  lefs  note  3  all  thefe,  except  Duleek 
and  Kells*  were  confolidated,  and  their  common  fee 
was  fixed  at  Clonard,  before  the  year  11323  at  which 
time  the  divifions  of  thebifhoprics  in  Ireland  were  made 
by  John  Paparo,  cardinal  prieft,  entitled  Cardinal  of 
St  Lawrrence  in  Damafo,  then  legate  from  Pope  Eu¬ 
gene  III.  to  the  Irifh.  This  divifion  was  made  in  a 
fynod  held  on  the  6th  of  March  in  the  abbey  of  Me.l- 
lifont,  or,  as  feme  fay,  at  Kells  :  and  the  two  fees  of 
Duleek  and  Kells  afterwards  fubmitted  to  the  fame 
fate.  The  conftitution  of  this  diocefe  is  Angular,  hav- 
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Meath 

H 

Me  ;enas. 


ing  no  dean  nor  chapter,  cathedral,  or  economy. — 
Under  the  biffiop,  the  archdeacon  is  the  head  officer,  to 
j  whom,  and  to  the  clergy  in  general,  the  conge  d’ el  ire 
iffued  while  biffiops  were  eledfive.  The  affairs  of  the 
diocefe  arc  tranfadled  by  a  fynod,  in  the  nature  of  a 
chapter,  who  have  a  common  feal,  which  is  annually 
lodged  in  the  hands  of  one  of  the  body,  by  the  ap¬ 
pointment  and  vote  of  the  majority*  The  dioccfe  is 
divided  into  twelve  rural  deaneries. 

Of  CloNMACNOJS ,  novo  annexed  to  Meath :  There 
is  no  valuation  of  this  lee  in  the  king’s  books  ;  but  it 
is  fuppofed  to  be  included  in  the  extent  of  the  fee  of 
Meath,  taken  anno  30th  Henry  VIII.  The  chapter 
©f  this  fee  confided  anciently  of  dean,  chanter,  chan¬ 
cellor,  treafurer,  archdeacon,  and  twTclve  prebendaries, 
but  mod  of  their  poffedions  have  fallen  into  lay 
hands.  At  prefent  the  deanery  is  the  only  part  of 
the  chapter  wffiieh  fubfids,  to  which  the  prebend  of 
Cloghran  is  annexed,  and  ho  hath  a  feal  of  office,  which 
appears  to  have  been  the  ancient  epifcopal  feal  of  this 
fee.  This  fee  wTas  founded  by  St  Kiaran,  or  Ciaran, 
the  younger,  in  $48  or  549  5  and  Dermod,  the  fon  of 
Ccronill,  king  of  Ireland,  granted  the  fite  on  which 
the  church  was  built. 

Wefl  Meath .  See  Westmeith.. 

MEAT  US  vuDTTORius.  See  Anatomy,  N°  j  44. 

MEAUX,  an  ancient  towrn  of  France,  in  the  de¬ 
partment  of  the  Seine  and  Marne,  with  a  bi Top’s  fee, 
feated  in  a  place  abounding  in  corn  and  cattle,  on  the 
river  Marne,  which  divides  it  into  twro  parts  5  and  its 
trade  confids  in  corn,  wool,  and  cheefe.  It  fudained 
a  ficge  of  three  months  againd  the  Englidi  in  J421. 
E.  Long.  2.  58.  N.  Lat.  48.  58. 

MECHiNAS,  or  Mecoenas,  C.  Cilnius,  a  cele¬ 
brated  Roman  knight,  defeended  from  the  kings  of 
Etruria.  He  has  rendered  himfelf  immortal  by  his 
liberal  patronage  of  learned  men  and  of  letters  ;  and  to 
his  prudence  and  advice  Augudus  acknowledged  him¬ 
felf  indebted  for  the  fecurity  he  enjoyed.  His  fond- 
nefs  for  plcafurc  removed  him  from  the  reach  of  ambi¬ 
tion  5  and  he  preferred  dying,  as  he  was  born,  a  Ro¬ 
man  knight,  to  all  the  honours  and  dignities  which 
either  the  friendthip  of  Augudus  or  his  own  popularity 
could  heap  upon  him.  To  the  interference  of  Mccamas, 
Virgil  owed  the  retribution  of  his  lands  ;  and  Horace 
■was  proud  to  boad  that  his  learned  friend  had  obtain¬ 
ed  his  forgivenefs  from  the  emperor,  for  joining  the 
caufe  of  Brutus  at  the  battle  of  Philippi.  Mecsenas 
was  himfelf  fond  of  literature :  and,  according  to  the 
mod  received  opinion,  he  wrote  a  hidory  of  animals, 
a  journal  of  the  life  of  Augudus,  a  treatife  on  tile 
difterent  natures  and  kinds  of  precious  dones,  befides 
the  two  tragedies  of  Oflavia  and  Prometheus,  and 
other  things,  all  now  loft.  He  died  eight  years  be¬ 
fore  Chrid  ;  and  on  his  deathbed  he  particularly  re¬ 
commended  his  poetical  friend  Horace  to  the  care  and 
confidence  of  Augudus.  Seneca,  who  has  liberally 
commended  the  genius  and  abilities  of  Mecoenas,  has 
not  withheld  his  cenfure  from  his  diffipation,  indolence, 
and  effeminate  luxury.  From  the  patronage  and  en¬ 
couragement  which  the  princes  of  heroic  and  lyric 
poetry  among  the  Latins  received  from  the  favourite  of 
Augudus,  all  patrons  of  literature  have  ever  fince  been 
called  Meccenates .  Virgil  dedicated  to  him  his  Geor¬ 
gies,  and  Horace  his  Odes. 

5 


MECCA,  an  ancient  and  very  famous  town  of  Ada',  Mecca, 
in  Arabia  Felix ;  feated  on  a  barren  fpot,  in  a  *  1 
valley  furrounded  with  little  hills,  about  a  day’s  jour¬ 
ney  from  the  Red  fea.  It  is  a  place  of  no  drength, 
having  neither  walls  nor  gates;  and  the  buildings  are 
very  mean;  That  which  fupports  it  is  the  refort  of  a 
great  many  tlioufand  pilgrims  annually,  for  the  (hops 
are  fcarcely  open  all  the  year  beddes.  The  inhabitants 
are  poor,  very  thin,  lean,  and  fwarthy.  The  hills 
about  the  town  are  very  numerous ;  and  condd  of  a 
blackii'h  rock,  fome  of  therm  half  a  mile  in  circumfe¬ 
rence.  On  the  top  of  one  of  them  is  a  cave,  wdiere 
they  pretend  Mahomet  ufually  retired  to  perform  his 
devotions,  and  hither  they  affirm  the  greated  part  of 
the  Alcoran  was  brought  him  by  the  angel  G  abriel. 

The  town  has  plenty  of  water,  and  yet  little  garden- 
duff;  but  there  are  feveral  forts  of  good  fruits  to  be 
had,  fuch  as  grapes,  melons,  water  melons,  and  cucum¬ 
bers.  There  are  alfo  plenty  of  (heep  brought  thither 
to  be  fold  to  the  pilgrims.  It  dands  in  a  very  hot  cli¬ 
mate  ;  and  the  inhabitants  ufually  deep  on  the  tops  of 
their  houfes  for  the  fake  of  coolnefs.  In  order  to  pro- 
te£l  themfelves  from  the  heat  through  the  day,  they 
carefully  (hut  the  windows,  and  wTater  the  dreets  to  re- 
frefi  the  air.  There  have  been  indanees  of  perfons  fuf- 
focatcd  in  tlie  middle  of  the  tow  n  by  the  burning  wind 
called  Simoom, 

As  a  great  number  of  the  people  of  didindlion  in 
the  province  of  Hedsjas  day  in  the  city,  it  is  better 
built  than  any  other  in  Arabia.  Amongd  the  beauti¬ 
ful  edifices  it  contains,  the  mod  remarkable  is  the  fa¬ 
mous  Kaba  or  Caaba ,  u  The  houfe  of  God,”  which 
wras  held  in  great  veneration  by  the.  Arabs  even  before 
Mahomet’s  time. 

No  Chridian  dares  go  to  Mecca  ;  not  that  the  ap* 
proach  to  it  is  prohibited  by  any  exprefs  law,  or  that 
the  fenfible  part  of  the  Mahometans  have  any  thing 
to  object  to  it ;  but  on  account  of  the  prejudices  of 
the  people,  who  regarding  this  ground  as  facred,  think 
Chridians  unworthy  of  letting  their  foot  on  it ;  it 
would  be  profaned  in  the  opinion  of  the  fuperditi- 

ous,  if  it  was  trod  upon  by  infidels.  The  people  even 
believe,  that  Chridians  arc  prevented  from  approach¬ 
ing  by  fome  fupernatural  pow  er  ;  and  they  tell  the 
dory  of  an  infidel,  who  having  got  fo  far  as  the  hills 
that  (urround  Mecca,  all  the  dogs  of  the  city  came 

out,  and  fell  upon  him ;  and  who,  being  druck  with 
this  miracle,  and  the  augud  appearance  of  the  Kaba, 
immediately  became  a  muffulman.  It  is  therefore  to 
be  prefumed  that  all  the  Europeans  who  deferibe 
Mecca  as  eye-w  itneffes,  have  been  rencgadocs  efcaped 
from  Turkey.  A  recent  example  confirms  this  fuppo- 
fition.  On  the  promife  of  being  allowed  to  preferve 
his  religion,  a  French  furgeon  was  prevailed  on  to  ac¬ 
company  the  Emir  Hadsji  to  Mecca,  in  quality  of  phy- 
fician  ;  but  at  the  very  fird  dation,  he  was  forced  to 
fubmit  to  circumcifion,  and  then  he  was  permitted  to 
continue  his  journey. 

Although  the  Mahometans  do  not  allow  Europeans 
to  go  to  Mecca,  they  do  not  refufe  to  give  them  de- 
feriptrons  of  the  Kaba,  and  information  with  regard  to 
that  building  ;  and  there  are  perfons  wTho  gain  theiy 
bread  by  making  defigns  and  little  pi 61urcs  of  the  Kaba^ 
and  felling  them  to  pilgrims.  See  Caaba. 

The  Mahometans  have  fo  high  an  opinion  of  the 

fanftity 
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Mecca,  fan&ity  of  Mecca,  that  they  extend  it  to  the  places 
“""‘"v  in  the  neighbourhood.  The  territory  of  that  city  is 

held  facred  to  certain  diftances,  which  are  indicated  by 
particular  marks.  Every  caravan  finds  in  its  road  a 
fimilar  mark,  which  gives  notice  to  the  pilgrims  when 
they  are  to  put  on  the  model!  garb  in  which  they  muft 
appear  in  thofe  facred  regions.  Every  muiTulman  is 
obliged  to  go  once  in  his  life  at  leal!  to  Mecca,  to 
perform  his  devotions  there.  If  that  law  was  rigour- 
oufly  enforced,  the  concourfe  of  pilgrims  would  be 
prodigious,  and  the  city  would  never  be  able  to  con¬ 
tain  the  multitudes  from  all  the  countries  where  the 
Mahometan  religion  prevails.  We  mul!  therefore, 
fuppofc,  that  devotees  alone  perform  this  duty,  and 
that  the  others  can  eafily  difpenfe  with  it.  Thofe 
whofe  circumftances  do  not  permit  a  long  abfence, 
have  the  liberty  of  going  to  Mecca  by  a  fubftitute. — 
A  hired  pilgrim,  however,  cannot  go  for  more  than 
one  perfon  at  a  time  ;  and  he  muft,  to  prevent  frauds, 
bring  an  atteftation  in  proper  form,  from  an  Imam  of 
Mecca,  that  he  has  performed  the  requifite  devotions 
on  behalf  of  fuch  a  perfon,  either  alive  or  dead  5  for, 
after  the  deceafe  of  a  perfon  who  has  not  obeyed  the 
law  during  his  life,  he  is  ftill  obliged  to  perform  the 
journey  by  proxy. 

The  caravans,  which  are  not  numerous,  when  we 
confider  the  immenfe  multitude  of  the  faithful,  are 
£ompofed  of  many  people  who  do  not  make  the  jour¬ 
ney  from  purpofes  of  devotion.  Thefe  are  merchants, 
who  think  they  can  tranfport  their  merchandifes  with 
more  fafety,  and  difpofe  of  them  more  eafily  ;  and 
contra61ors  of  every  kind,  who  furnifti  the  pilgrims 
and  the  foldiers  who  cfcort  the  caravans,  with  ncceffa- 
ries.  Thus  it  happens,  that  many  people  have  gone 
often  to  Mecca,  folely  from  views  of  intereft.  The 
moft  confiderable  of  thofe  caravans  is  that  of  Syria, 
commanded  by  the  pacha  of  Damafcus.  It  joins  at 
fome  diftance  the  feeond  from  Egypt,  which  is  con¬ 
duced  by  a  bey,  who  takes  the  title  of  Emir  Hadsji. 
One  comes  from  Yemen,  and  another,  lefs  numerous, 
from  the  country  of  Lachfa.  Some  fcattered  pilgrims 
arrived  by  the  Red  fea  from  the  Indies,  and  from  the 
Arabian  eftablilhments  on  the  coafts  of  Africa.  The 
Perfians  come  In  that  which  departs  from  Bagdad ;  the 
place  of  conduCor  to  this  laft  is  bellowed  by  the  pacha, 
and  is  very  lucrative,  for  he  receives  the  ranfoms  of  the 
heretical  Perfians. 

It  is  of  confequence  to  a  pilgrim  to  arrive  early  at 
the  holy  places.  Without  having  been  prefent  from 
the  beginning  at  all  the  ceremonies,  and  without  hav¬ 
ing  performed  every  particular  a£l  of  devotion,  a  man 
cannot  acquire  the  title  of  Hadsji :  this  is  an  honour 
very  much  coveted  by  the  Turks,  for  it  confers  real 
advantages,  and  makes  thofe  who  attain  it  to  be  much 
refpeCed.  Its  infrequency,  however,  in  the  Maho¬ 
metan  dominions,  fhows  how  much  the  obfervation  of 
the  law  commanding  pilgrimages  is  negleCed.  .  A  fi¬ 
milar  cuftom  prevails  among  the  Oriental  Chriftians, 
who  are  alfo  exceedingly  emulous  of  the  title  of  Hadsji, 
or  Mokdafi,  which  is  given  to  pilgrims  of  their  com¬ 
munion.  In  order  to  acquire  this  title,  it  is  not  fuffi- 
cienf  that  the  perfon  has  made  the  journey  to  Jerufa- 
lem  ;  he  muft  alfo  have  kept  the  paffover  in  that  city, 
and  have  aflifted  at  all  the  ceremonies  of  the  holy  weeks. 

I 


After  all  the  effential  ceremonies  arc ,  over,  the  pit-  Mecca, 
grims  next  morning  move  to  a  place  where  they  fay  Mechanic 
Abraham  went  to’  offer  up  his  fon  lfaac,  which  is  ,  caJ‘ 
about  two  or  three  miles  from  Mecca  :  here  they  pitch  %  u 
their  tents,  and  then  throw  feven  fmall  ftones  againft 
a  little  fquare  ftone  building.  This,  as  they  affirm,  is 
performed  in  defiance  of  the  devil.  Every  one  then 
purchafes  a  flieep,  which  is  brought  for  that  purpofe, 
eating  fome  of  it  themfelves,  and  giving  the  reft  to  the 
poor  people  who  attend  upon  that  occafion.  Indeed 
thefe  are  miferablc  objedls,  and  fuch  ftarved  creatures, 
that  they  feem  ready  to  devour  each  other.  After  all, 
one  would  imagine  that  this  was  a  very  fandlified  place  $ 
and  yet  a  renegado  who  went  in  pilgrimage  thither, 
affirms  there  is  as  much  debauchery  pra<5tifed  here  as 
in  any  part  of  the  Turkifli  dominions.  It  is  25  miles 
from  Jodda,  the  fea  port  town  of  Mecca,  and  220 
fouth-eaft  of  Medina.  E.  Long.  40.  55.  N.  Lat. 

21.  45. 

MECHANICAL,  an  epithet  applied  to  whatever 
relates  to  mechanics  :  Thus  we  fay,  mechanical  powers, 
caufes,  &c.  See  the  articles  Power,  Cause,  &c. 

The  mechanical  philofophy  is  the  fame  with  what  is 
otherwife  called  corpufcular  philofophy ,  which  explains 
the  phenomena  of  nature,  and  the  operations  of  corpo¬ 
real  things,  on  the  principles  of  mechanics*,  viz.  the 
motion,  gravity,  arrangement,  difpofition,  greatnefs  or 
fmallnefs,  of  the  parts  which  compofe  natural  bodies. 

See  Corpuscular. 

This  manner  of  reafoning  is  much  ufed  in  medicine  j 
and,  according  to  Dr  Quincy,  is  the  refult  of  a  tho¬ 
rough  acquaintance  with  the  ftru&ure  of  animal  bo¬ 
dies  :  for  confidering  an  animal  body  as  a  compofition. 
out  of  the  fame  matter  from  which  all  other  bodies  are 
formed,  and  to  have  all  thofe  properties  which  concern 
a  phyfician’s  regard,  only  by  virtue  of  its  peculiar  con- 
ftruftlon ;  it  naturally  leads  a  perfon  to  confider  the 
feveral  parts,  according  to  their  figures,  contexture, 
and  ufe,  either  as  wheels,  pulleys,  wedges,  levers, 
ferews,  cords,  canals,  ftrainers,  &c.  For  which  pur¬ 
pofe,  continues  he,  it  is  frequently  found  helpful  to^ 
defign  in  diagrams,  whatfoever  of  that  kind  is  under 
confider ation,  as  is  cuftomary  in  geometrical  demonft ra¬ 
tions. 

For  the  application  of  this  doftrine  to  the  human 
body,  fee  the  article  Medicine. 

Mechanical,  in  mathematics,  denotes  a  conftrucr 
tion  of  fome  problem,  by  the  afliftance  of  inftruments,  as 
the  duplicature  of  the  cube  and  quadrature  of  the  cir¬ 
cle,  in  contradiftin<ftion  to  that  which  is  done  in  an  ac¬ 
curate  and  geometrical  manner. 

Mechanical  Curve ,  is  a  curve,  according  to  Defcartes, 
which  cannot  be  defined  by  any  algebraic  equation  $ 
and  fo  ftands  contradiftinguiftied  from  algebraic  or  geo¬ 
metrical  curves. 

Leibnitz  and  others  call  thefe  mechanical  curves 
tranfcendental ,  and  diffent  from  Defcartes,  in  excluding 
them  out  of  geometry.  Leibnitz  found  a  new  kind  of 
tranfcendental  equations,  whereby  thefe  curves  are  de¬ 
fined  :  but  they  do  not  continue  conftantly  the  fame 
in  all  points  of  the  curve,  as  algebraic  ones  do.  See 
the  article  Transcendental. 

Mechanical  Solution  of  a  problem  is  either  -when 
the  thing  is  done  by  repeated  trials,  or  when  lines  ufed 

in 
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Medhani-  in  the  folution  are  not  truly  geometrical,  or  by  organi  which  are  ufed  for  railing  greater  weights,  or  over-  Mechani- 
cal  cal  conltrudion.  coming  greater  refinances,  than  could  be  effected  by  cal> 

Mechanical  Powers ,  are  certain  limple  machines,  the  natural  ftrength  without  them.  See  Mechanics. 


MECHANICS. 


Definition,  i.  IVTECHANICS  is  the  fcience  which  enquires  into 
the  laws  of  the  equilibrium  and  motion  of  folid 
bodies  ,  into  the  forces  by  which  bodies,  whether  ani¬ 
mate  or  inanimate,  may  be  made  to  a£l  upon  one  ano¬ 
ther  ;  and  into  the  means  by  which  thefe  may  be  in- 
creafed  fo  as  to  overcome  fuch  as  are  more  powerful. — 
The  term  mechanics  was  originally  applied  to  the  doc¬ 
trine  of  equilibrium.  It  has  by  fome  late  writers  been 
extended  to  the  motion  and  equilibrium  of  all  bodies, 
whether  folid,  fluid,  or  aeriform  \  and  has  been  employ¬ 
ed  to  comprehend  the  fciences  of  hydrodynamics  and 
pneumatics. 

HISTORY. 

Progrefs  f  2.  As  the  fcience  of  mechanics  is  intimately  con- 
me^anfes  ne<?ed  wit^  t^ie  arts  and  particularly  with  thofe 

amon^the  whic1}  ex^  even  the  rudeft  ages  of  fociety,  the  con- 
ancients.  ftru&ion  of  machines  mull  have  arrived  at  conAderable 
perfection  before  the  theory  of  equilibrium,  or  the 
Ampleft  properties  of  the  mechanical  powers,  had  en¬ 
gaged  the  attention  of  philofophers.  We  accordingly 
And  that  the  lever,  the  pulley,  the  crane,  the  capftan, 
and  other  Ample  machines,  were  employed  by  the  an¬ 
cient  architects  in  elevating  the  materials  of  their 
buildings,  long  before  the  dawn  of  mechanical  fcience  ; 
and  the  military  engines  of  the  Greeks  and  Romans, 
fuch  as  the  catapults  and  baliftae,  exhibit  an  extenfive 
acquaintance  with  the  conftruction  of  compound  ma¬ 
chinery.  In  the  fplendid  remains  of  Egyptian  architec¬ 
ture,  which  in  every  age  have  excited  the  admiration 
of  the  world,  we  perceive  the  moll  furprifmg  marks  of 
mechanical  genius.  The  elevation  of  immenfe  maffes 
of  Hone  to  the  tops  of  their  ftupendous  fabrics,  mull 
have  required  an  accumulation  of  mechanical  power 
which  is  not  in  the  poffeflion  of  modern  architects. 

A  rift  otic  3.  The  earlieft  traces  of  any  thing  like  the  theory  of 

mechanics  are  to  be  found  in  the  writings  of  Ariftotle. 
tended  to  ^ome  works  we  difeover  a  few  erroneous  and 

the  theory  °bfcure  opinions,  respecting  the  doctrine  of  motion,  and 
of  media-  the  nature  of  equilibrium  ;  and  in  his  28th  mechanical 
"  ^  queftion  he  has  given  fome  vague  obfervations  on  the 
3.  u  320.  force  Gf  impulfe,  tending  to  point  out  the  difference  be¬ 
tween  impulle  and  preffure.  He  maintained  that  there 
cannot  be  two  circular  motions  oppofite  to  one  another  } 
that  heavy  bodies  defeended  to  the  centre  of  the  uni- 
verfe,  and  that  the  velocities  of  their  defeent  were  pro¬ 
portional  to  their  weights. 

Archimedes  4.  The  notions  of  Ariftotle,  however,  were  fo  con- 

foundarion  fufe.d  ^  erl<onec!us>  that  the.  honour  of  laying  the  foun- 
ioftheoreti-  ^atlon  theoretical  mechanics  is  exclufively  due  to  the 
cal  mecha-  celebrated  Archimedes,  who,  in  addition  to  his  inven- 
nics  tions  in  geometry,  difeovered  the  general  principles  of 

C*  25°’  hydroltatics.  In  his  two  books,  De  Equiponderantibus , 
he  has  demonftrated  that  when  a  balance  with  unequal 
arms,  is  in  equilibrio,  by  means  of  two  weights  in  its 


oppofite  feales,  thefe  weights  muft  be  reciprocally  pro¬ 
portional  to  the  arms  of  1  he  balance.  From  this  gene¬ 
ral  principle,  all  the  other  properties  of  the  lever,  and 
of  machines  referable  to  the  lever,  might  have  been 
deduced  as  corollaries  ;  but  Archimedes  did  not  follow 
the  difeovery  through  all  its  confequences.  In  de- 
monftrating  the  leading  property  of  the  lever,  he  lays 
it  down  as  an  axiom,  that  if  the  two  arms  of  the  ba¬ 
lance  are  equal,  the  two  weights  muft  alfo  be  equal 
when  an  equilibrium  takes  place  \  and  then  (hows  that 
if  one  of  the  arms  be  iricreafed,  and  the  equilibrium 
Hill  continue,  the  weight  appended  to  that  arm  mull  be 
proportionally  diminiihed.  This  important  difeovery 
conduced  the  Syracufan  philofopher  to  another  equally 
ufeful  in  mechanics.  Refledling  on  the  conftrudlion  of 
his  balance,  which  moved  upon  a  fulcrum,  he  perceived 
that  the  two  weights  exerted  the  fame  prelfure  on  the 
fulcrum  as  if  they  had  both  refted  upon  it.  He  then 
confidered  the  fum  of  thefe  two  weights  as  combined 
with  a  third,  and  the  fum  of  thefe  three  as  combined 
with  a  fourth  ;  and  faw  that  in  every  fuch  combination 
the  fulcrum  muft  fupport  their  united  weight,  and  there¬ 
fore  that  there  is  in  every  combination  of  bodies,  and 
in  every  Angle  body  which  may  be  conceived  as  made 
up  of  a  number  of  leffer  bodies,  a  centre  of  prefur e  or 
gravity .  This  difeovery  Archimedes  applied  to  par¬ 
ticular  cafes,  and  pointed  out  the  method  of  finding  the 
centre  of  gravity  of  plane  furfaces,  whether  bounded  by 
a  parallelogram,  a  triangle,  a  trapezium,  or  a  parabola. 

The  theory  of  the  inclined  plane, 'the  pulley,  the  axis 
in  peritrochio,  the  ferew,  and  the  wedge,  which  was  firft 
publifhed  in  the  eighth  book  of  Pappus’s  mathematical 
colle&ions,  is  generally  attributed  to  Archimedes.  It 
appears  alfo  from  Plutarch  and  other  ancient  authors, 
that  a  greater  number  of  machines  which  have  not 
reached  our  times  was  invented  by  this  philofopher. 

The  military  engines  which  he  employed  in  the  Aege 
of  Syracufe  againft  thofe  of  the  Roman  engineer  Ap- 
pius,  are  faid  to  have  difplayed  the  greateft  mechanical 
genius,  and  to  have  retarded  the  capture  of  his  native 
city. 

5-  Among  the  various  inventions  which  we  have  re- Invention 
ceived  from  antiquity,  that  of  water  mills  is  entitled  to' f  water- 
the  higheft  place,  whether  we  confider  the  ingenuity  n\llls  and 
which  they  difplay,  or  the  ufeful  purpofes  to  which  wind_mi^s* 
they  are  fubfervient.  In  the  infancy  of  the  Roman  re¬ 
public  tire  corn  was  ground  by  hand-mills  con  Aft  in  o-  Gf 
two  millftones,  one  of  which  was  moveable,  and  *the 
other  at  reft.  The  upper  millftone  was  made  to  revolve 
either  by  the  hand  applied  diredlly  to  a  winch,  or  by 
means  of  a  rope  winding  round  a  capftan.  The  prccife 
time  when  the  impulfe  or  the  weight  of  water  was  fub- 
ftituted  in  the  place  of  animal  labour,  is  not  exadlly 
known.  From  an  epigram  in  the  Antho/ogia  Grecca 
there  is  reafon  to  believe  that  water-mills  were  invented 
during  the  reign  of  Auguftus  5  but  it  is  ftrange  that  in 
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Hiftory.  the  defeription  given  of  them  by  Vitruvius,  who  lived 
under  that  emperor,  they  are  not  mentioned  as  of  re¬ 
cent  origin.  The  invention  of  wind-mills  is  of  a  later 
date.  According  to  fome  authors,  they  were  firft  ufed 
in  France  in  the  fixth  century  ;  while  others  maintain 
that  they  were  brought  to  Europe  in  the  time  of  the 
crufades,  and  that  they  had  long  been  employed  in  the 
eafl,  where  the  fearcity  of  water  precluded  the  applica¬ 
tion  of  that  agent  to  machinery. 

6.  The  fcience  of  mechanics  feems  £0  have  been  fta- 
tionar-y  till  the  end  of  the  16th  century.  'In  1577  a 
treatife  on  mechanics  was  publifhed  bv  Guidus  Ubal- 
‘d\is,  but  it  contained  merely  the  difcoverieS  of  Archi¬ 
medes.  Simon  Stevinus,  however,  a  Dutch  mathe¬ 
matician,  contributed  greatly  to  the  progrefs  of  the 
fcience.  He  difeovered  the  parallelogram  of  forces  ; 
and  has  demonftrated  in  his  Statics,  publiilied  in  1586, 
that  if  a  body  is  urged  by  two  forces  in  the  direction  of 
the  fides  of  a  parallelogram  and  proportional  to  thefe 
fides,  the  combined  action  of  thefe  two  forces  is  equi¬ 
valent  to  a  third  force  acting  in  the  direction  of  the 
diagonal  of  the  parallelogram,  and  having  its  intenfity 
proportional  to  that  diagonal.  This  important  dis¬ 
covery,  which  has  been  of  fuch  fervice  in  the  different 
departments  of  phyfies,  fliould  have  conferred  upon  its 
author  a  greater  degree  cff  celebrity  than  he  has  adtual- 
ly  enjoyed.  His  name  has  fcarcely  been  enrolled  in 
the  temple  of  fame,  but  jnftice  may  yet  be  done  to  the 
memory  of  fuch  an  ingenious  man.  He  had  likcwife 
the  merit  of  illuftrating  other  parts  of  ftatics  5  and  he 
appears  to  have  been  the  fir  it  who,  without  the  aid  of 
the  properties  ef  the  lever,  difeovered  the  laws  of  equi¬ 
librium  in  bodies  placed  on  an  inclined  plane.  His 
works  were  reprinted  in  the  Dutch  language  in  1 605. 
They  were  translated  into  Latin  in  1608,  and  into 
French  in  1634  3  and  in  thefe  editions  of  his  works  his 
Statics  were  enlarged  by  an  appendix,  in  which  he 
treats  of  the  rope  machine,  and  on  pulleys  acting  ob¬ 
liquely. 

Lucas  Va-  7.  The  doctrine  of  the  centre  of  gravity,  which  had 
lerius  writes  been  applied  by  Archimedes  only  to  plane  fiirfaees,  was 
on  the  cen-  now  extended  by  Lucas  Valerius  to  folid  bodies.  In 
vit  r°offb-~  his  work  entitled  De  Centro  Gravitatis  So /id or um  Liber , 
lias.  publiilied  at  Bologna  in  1661,  he  has  difeuffed  this  tub- 

je<ff  with  fuch  ability,  as  to  receive  from  Galileo  the 
honourable  appellation  of  the  Nevus  nojlne  cetatis  Ar- 
^fa°nr'CS  cJiitnedes. 

Bom  156'  'S.  In  the  hands  of  Galileo  the  fcience  of  mechanics 

Died  affumed  a  new  form.  I11  1572  he  wrote  a  fmail  treatiie 
on  ftatics,  which  he  reduced  to  this  principle,  that  it 
requires  an  equal  power  to  raife  two  different  bodies  to 
altitudes  in  the  inverfe  ratio  of  their  weights,  or  that 
the  fame  power  is  requifite  to  raifo  10  pounds  to  the 
height  of  100  feet,  and  20  pounds  to  the  height  of  50 
feet.  This  fertile  principle  was  not  purfued  by  Galileo 
to  its  different  confequences.  It  was  left  to  Dt  fcartes 
to  apply  it  to  the  determination  of  the  equilibrium  of 
machines,  which  he  did  in  his  explanation  of  machines 
and  engines,  without  acknowledging  his  obligations  to 
the  Tufcan  philofopher.  In  addition  to  this  new  prin¬ 
ciple,  Galileo  enriched  mechanics  with  his  theory  of  lo¬ 
cal  motion.  This  great  difeovery  has  immortalized  its 
author  ;  and  whether  we  confidcr  its  intrinfic  value,  or 
the  change  which  it  produced  on  the  physical  fciences, 
we  are  led  to  regard  it  as  nearly  of  equal  importance 
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with  the  theory  of  univerfal  gravitation,  to  which  it  Hlftory. 
paved  the  way.  The  firft  hints  of  this  new’  theory  were 
given  in  his  -SYSTEM A  CoSMICUM,  Dia/ogus  II.  The 
fubjedl  was  afterwards  fully  difeuffed  in  another,  en¬ 
titled  Difcurfus  et  Demonjlrationes  Mathematics  cir - 163$. 
ca  duas  novas  Scicntias  pertinentes  ad  Mechanicam  et 
Motion  Localem ,  and  publiilied  in  1638.  This  work  is 
divided  into T0U1*  dialogues  5  the  firff  of  which  treats  of 
the  refiffance  of  folid  bodies  before  they  are  broken  : 

The  fecond  points  out  the  eaufe  of  the- colielion  of  folids. 

In  the  third  he  difcufles  his  theory  of  local  motions, 
comprehending  tliofe  which  are  equable,  and  thofe 
which  are  uniformly  ‘accelerated.  In  the  fourth  he 
treats  df  violent  motion,  or  the  motion  of  projectiles ; 
and  in  an  appendix' to  "die  work  he  demonftrates  feveral 
proportions  relative  to  the  centre  of  gravity  of  folid 
bodies.  In  the  'firft  of  thefe  dialogues  he  has  founded  his 
reafoning  on  principles  which  are  far  from  being  cone  61, 
but  he  has  been  more  luccefsful  in  the  other  three.  In 
the  third  dialogue,  which  contains  his  celebrated  theo¬ 
ry,  he  difeuffes  the  doclrine  of  equable  motions  in  fix 
theorems,  containing  the  different  relations  between  the 
velocity  of  the  moving  body,  the  fpace  which  it  de- 
feribes,  and  the  time  employed  in  its  defeription.  In 
the  fecond  part  of  the  dialogue,  which  treats  of  acce¬ 
lerated  motion,  he  confiders  all  bodies  'as  heavy,  and 
composed  of  a  number  df  parts  which  are  alfo  heavy. 

Hence  he  concludes  that  the  total  weight  of  the  body 
is  proportional  to  the  number  of  the  material  particles 
of  which  it  is  compofed,  arid  then  reafons  in  the  follow¬ 
ing  manner.  As  the  Weight  of  a  body  is  a  power  al¬ 
ways  the  fame  in  quantity,  and  as  it  conffantly  acts 
without  interruption,  the  body  muff  be  continually  re¬ 
ceiving  from  it  equal  impulfcs  in  equal  and  fucceflive 
inffants  of  time.  When  the  body  is  prevented  from 
falling  by  being  placed  on  a  table,  its  weight  is  incef- 
fantly  impelling  it  downwards,  but  thefe  impulies  ate 
inceffantly  deftroyed  by  the  refiffance  of  the  table  which 
prevents  it  from  yielding  to  them.  But  where  the 
body  falls  freely,  the  impulies  which  it.  perpetually  re¬ 
ceives  are  perpetually  accumulating,  and  remain  in  the 
body  unchanged  in  every  refpeCt  excepting  the  dimi¬ 
nution  which  they  experience  from  the  refiffance  of  air. 

It  therefore  follows,  that  a  body  failing  freely  is  uni¬ 
formly  accelerated,  or  receives  equal  increments  of 
velocity  in  equal  times.  Having  eitabliihed  this  as  a  de¬ 
finition,  he  then  demonftrates^  that  the  time:  in  which 
any  fpace  is  deferibed  by  a  motion  uniformly  accelerat¬ 
ed  from  reff,  is  equal  to  the  time  in  which  the  tame 
fpace  would  be  deferibed  by  an  uniform  equable  motion 
with  half  the  final  velocity  of  the  accelerated  motion  3 
and  that  in  every  motion  uniformly  accelerated  from 
reft,  the  fpaces  deferibed  are  in  the  duplicate  ratio  of 
the  times  of  defeription.  After  having  proved  thefe 
theorems,  he  applies  the  do&rine  with  great  fitcccfs  to 
the  aieent  and  defeent  of  bodies  on  inclined  planes. 

9.  The  theory  of  Galileo  was  embraced  by  his  pu~  Labours  of 

pil  Torricelli,  who  illuftrated  and  extended  it  in  his  Torricelli, 
excellent  work  entitled  De  moTu  gr  avium  return  liter 
accelerator  publifhed  in  1644.  In  his  treatiie  De  motu 
project  ovum,  publifhed  in  the  Florentine  edition  of  his 
works,  in  1664,  lie  has  added  feveral  new  and  import¬ 
ant  nropofitions  to  thofe  which  were  given  bv  his  mailer  _  .  _ 

on  the  motion  of  projectiles.  t-he  ltr?m 

10.  It  was  about  this  time  that  fleam  began  to  beengjn^ 

employed 
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Htftory. .  employed  as  the  fir  ft  mover  of  machinery.  This  great 
difcovery  has  been  afcribed  by  the  Englifli  to  the  mar¬ 
quis  of  Woreefter,  and  to  Papin  by  the  French  ;  but 
it  is  almofl  eertain,  that  about  34  years  before  the  date 
of  the  marquis’s  invention,  and  about  61  years  before 
the  conftruftion  of  Papin’s  digcfter,  fleam  was  employ¬ 
ed  as  the  impelling  power  of  a  {lamping  engine  by  one 
Braneas  an  Italian,  who  publifhed  an  account  of  his 
invention  in  1629.  It  is  extremely  probable,  however, 
that  the  marquis  of  Worcefier  had  never  feen  the  work 
of  Brancas,  and  that  the  fire-engine  which  he  mentions 
in  his  Century  of  Inventions  was  the  refult  of  his  own 
ingenuity.  The  advantages  of  lteam  as  an  impel¬ 
ling  power  being  thus  known,  the  ingenious  Captain 
Savary  invented  an  engine  which  raifed  water  by  the 
expanfion  and  eondenfation  of  fleam.  Several  engines  of 
this  conftrudtion  were  actually  erected  in  England  and 
France,  but  they  were  incapable  of  railing  water  from 
depths  which  exceeded  35  feet.  The  fleam-engine  re¬ 
ceived  great  improvements  from  our  countrymen  New¬ 
comen,  Brighton,  and  Blakey  ?  but  it  was  brought  to 
its  prefent  date  of  perfection  by  Mr  Watt  of  Birming¬ 
ham,  one  of  the  moft  aceomplifhed  engineers  of  the 
present  age.  Plitlierto  it  had  been  employed  merely  as 
a  hydraulic  machine  for  draining  mines  or  railing  wa¬ 
ter,  but  in  eonfequenee  of  Mr  Watt’s  improvements  it 
lias  long  been  tiled  as  the  impelling  power  of  almofl 
every  fpeeies  of  machinery.  It  is  a  curious  eireum- 
flance,  that  the  fleam-engine  tvas  not  only  invented, 
but  has  received  all  its  improvements,  in  our  own 
eountry. 

Difcovcries  1 1 .  The  fueeefs  of  Galileo  in  invefligating  the  doe- 
of  Huygens,  trine  of  re£lilineal  motion,  induced  the  illuftrious  Huy- 
gens  to  turn  his  attention  to  curvilineal  motion.  In 
his  celebrated  work  De  Horologia  Of  dilator  io,  publifh¬ 
ed  in  1673,  h®  fhowii  that  the  velocity  of  a  heavy 
body  defending  along  any  curve,  is  the  fame  at  every 
inflant  in  the  direction  of  the  tangent,  as  it  -would  have 
been  if  it  had  fallen  through  a  height  equal  to  the  cor¬ 
responding  vertical  abfeifs  5  and  from  the  application  of 
this  principle  to  the  reverfed  eycloid  with  its  axis  verti¬ 
cal,  he  difeovered  the  ifochronifm  of  the  cycloid,  or 
that  a  heavy  body,  from  whatever  part  of  the  eycloid 
it  begins  to  fall,  always  arrives  at  the  lower  point  of 
the  eurve  in  the  fame  fpace  of  time.  By  thefe  difeuf- 
fions,  Huygens  was  gradually  led  to  his  beautiful  theo¬ 
ry  of  central  forees  in  the  eirele.  This  theory  may  be 
applied  to  the  motion  of  a  body  in  any  eurve,  by  eon- 
fidering  all  curves  as,  eompofed  of  an  infinite  number  of 
final!  ares  of  circles  of  different  radii,  which  Huygens 
had  already  done  in  his  theory  of  evolutes.  The  theo¬ 
rems  of  Huygens  eoneerning  the  centrifugal  foree  and 
circular  motions,  were  publifhed  without  demonflrations. 
>700.  They  were  firfl  demonflrated  by  Dr  Keill  at  the  end  of 
Iris  Introduction  to  Natural  Philofophy.  The  demon¬ 
flrations  of  Huygens,  however,  which  were  raoj-e  prolix 
than  tliofe  of  the  Englifli  philofopher,  were  after  wards 
given  in  his  poifhumous  works. 

The  laws  of  1  2.  About  this  time  the  true  laws  of  eollifion  or  per- 
eolJtfion  eufiion  were  feparately  difeovered  by  Wallis,  Huygens, 
^vWalhs  and  Chriflopher  Wren  in  1661,  without  having  the 
Huy  4ns  **  * e communication  with  each  other.  They  were 
and  Wren,  transmitted  to  the  Royal  Society  of  London  in 
t66T.  1688,  and  appeared  in  the  43d  and  46th  numbers  of 

their  Tran  factions.  The  rules  given  by  Wallis  and 
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Wren  are  publifhed  in  N°  43,  pp.  864  and  867,  and  Hiflory. 
thofe  of  Huygens  in  N°  ,  p.  927.  'j  he  icunda- 
tion  of  all  their  folutions  is,  that  in  the  mutual  eollifion 
of  bodies,  the  abfolute  quantity  of  motion  of  the  eentre 
of  gravity  is  the  fame  after  impadl  as  before  it,  and  that 
when  the  bodies  are  elaflie,the  refpe&ive  velocity  is  the 
fame  after  as  before  the  flioek. — We  are  indebted  like- 
wife  to  Sir  Cliriftopher  Wren  for  an  ingenious  method 
of  demonflrating  the  laws  of  impulfion  by  experiment. 

He  fufpended  the  impinging  bodies  by  threads  of  equal 
length,  fo  that  they  might  toueh  each  other  when  at 
reft.  When  the  two  bodies  were  feparated  from  one 
another,  and  then  allowed  to  approach  by  their  own 
gravity,  they  impinged  againfl  eaeh  other  when  they 
arrived  at  the  pofitions  which  they  had  when  at  reft, 
and  their  velocities  were  proportional  to  the  chords  of 
the  arches  through  which  they  had  fallen.  Their  ve¬ 
locities  after  impadl  were  alfo  me  a fured  by  the  chords 
of  the  arches  through  which  the  ftreke  had  forced 
them  to  afeend,  and  the  reful ts  of  the  experiments  coin¬ 
cided  exa£lly  with  the  dedublions  of  theory.  rl  he  laws 
of  percuftlon  were  afterwards  more  fully  inveftigated  by 
Huygens,  in  his  poft  humous  work  De  Motu  Corporum 
ex  Percujfione ,  ’  and  by  Wallis  in  his  Mechatvca ,  pub¬ 
lifhed  in  1670. 

1 3 .  The  attention  of  philofophers  was  at  this  time  Mechanical 
diredled  to  the  two  meehanieal  problems  propofed  by'robleiRS 
Mcrfennus  in  1635.  The  firfl  of  thefe  problems  was 

to  determine  the  centre  of  ofcillation  in  a  compound  1635. 
pendulum,  and  the  fecond  to  find  the  eentre  of  pereuf- 
fion  of  a  fingle  body,  or  a  fyflem  of  bodies  turning 
round  a  fixed  axis.  The  eentre  of  ofcillation  is  that 
point  in  a  compound  pendulum,  or  a  fyftcm  of  bodies 
moving  round  a  eentre,  in  which,  if  a  fmall  body  were 
placed  and  made  to  move  round  the  fame  eentre,  it 
would  perform  its  ofiillations  in  the  fame  time  as  the 
fyflem  of  bodies.  The  eentre  of  pereuflion,  which  is 
fituated  in  the  fame  point  of  the  fyflem  as  the  eentre  of 
ofcillation,  is  that  point  of  a  body  revolving  or  vibrat¬ 
ing  about  an  axis,  which  being  ftruek  by  an  immove¬ 
able  obflacle,  the  whole  of  its  motion  is  dtftroyed. 

Thefe  two  problems  were  at  firfl  difeuffed  by  Defcartes  Huygens 
and  Roberval,  but  the  methods  which  they  employed  Mves  the 
were  far  from  being  eorre£l.  The  firfl  folution  of  the  P,  obicm 
problem  on  the  eentre  of  ofcillation  was  given  by  Huy-4%cUl?-° 
gens.  He  affumed  as  a  principle,  that  if  feveral  weights  tion. 
attached  to  a  pendulum  defeended  by  the  foree  of  gra-' 
vity,  and  if  at  any  inflant  the  bodies  -were  detached, 
from  one  another,  and  each  afeend  ed  with  the  velocity 
it  had  acquired  by  its  fall, '  they  would  rife  to  fuch  a 
height  that  the  centre  of  gravity  of  the  fyflem  in  that 
ftate  would  defeend  to  the  fame  height  as  that  from 
which  the  eentre  of  gravity  of  the  pendulum  had  de¬ 
feended.  The  folution  founded  on  this  principle,  which 
was  not  derived  from  the  fundamental  laws  of  mecha¬ 
nics,  did  net  at  firfl  meet  with  the  approbation  of  phi¬ 
lofophers  5  nut  it  was  afterwards  demonflrated  in  the 
eleareft  manner,  and  now  forms  the  principle  of  the 
eonfervation  of  adlive  forces. — The  problem  of  the 
eentre  of  pereuflion  was  not  attended  with  fueh  difficul¬ 
ties.  Several  incomplete  folutions  of  it  were  given  bv‘ 
different  geometers ;  but  it  was  at  laft  refolved  in  an 
aeeurate  and  general  manner  by  James  Bernouilli  bv 
the  principle  of  the  lever.  Works  of 

14.  In  1666,  a  treatife  De  Vi  Percufonis,  was 
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Hiftory.  liihcd  by  J.  Alpkonfo  Bor  ell  i,  and  in  1 686,  another  work, 
De  Motionibus  Naturalibus  a  Gravitate  Pendentibus  ;  but 
he  added  nothing  to  the  fcience  of  meehanies.  His  in¬ 
genious  work,  De  Motu  Animalium ,  however,  is  en¬ 
titled  to  great  praife,  for  the  beautiful  application  which 
it  contains  of  the  laws  of  Hatics  to  explain  the  various 
motions  of  living  agents. 

15.  The  application  of  ftaties  to  the  equilibrium  of 
machines,  was  firlb  made  by  Varignon  in  his  Projedl  of 
a  new  Sylfem  of  Meehanies,  publifhed  in  1687.  The 
fubiedl  was  afterwards  completely  difeufied  in  his  Nou- 
velle  Mecanique ,  apoflhumous  Avork  publifhed  in  1725. 
In  this  Avork  are  given  the  firfl  notions  of  the  celebrated 
principle  of  virtual  velocities,  from  a  letter  of  John 
Bernouilli’s  to  Varignon  in  1717.  The  virtual  velo¬ 
city  of  a  body  is  the  infinitely  fmall  fpaee,  through 
which  the  body  excited  to  move  has  a  tendency  to 
deferibe  in  one  inHant  of  time.  This  principle  has 
been  fueeefsfully  applied  by  Varignon  to  the  equilibri¬ 
um  of  all  the  fimple  machines.  The  refinance  of  folids, 
which  Avas  firH  treated  by  Galileo,  Avas  difeufled  more 
corrcdtly  by  Leibnitz  in  th eAfla  Eruditorum  for  1687. 
In  the  Memoirs  of  the  Academy  for  1702,  Varignon 
has  taken  up  the  fubjedt,  and  rendered  the  theory  much 
more  univerfal. 

1 6.  An  important  Hep  in  the  conHrudtion  of  machin¬ 
ery  Avas  about  this  time  made  by  Parent.  He  remark- 
#f machined  *n  §enera^  that  if  the  parts  of  a  machine  are  fo  arran- 

*  ged,  that  the  velocity  of  the  impelling  pOAver  becomes 
greater  or  lefs  aeeording  as  the  Aveight  put  in  motion 
beeomes  greater  or  lefs,  there  is  a  certain  propor¬ 
tion  betAveen  the  velocity  of  the  impelling  pOAver,  and 
that  of  the  Aveight  to  be  moved,  Avhieh  renders  the  ef¬ 
fect  of  the  machine  a  maximum  or  a  minimum  *.  He 
then  applies  this  principle  to  underfhot  Avheels,  and 
fhoAvs  that  a  maximum  effedl  Avill  be  produced  Avhen 
the  velocity  of  the  ftream  is  equal  to  thrice  the  velocity 
of  the  Avheel.  In  obtaining  this  eonelufion,  Parent  fup- 
pofed  that  the  foree  of  the  eurrent  upon  the  Avheel  is  in 
the  duplicate  ratio  of  the  relative  velocity,  which  is 
true  only  Avhen  a  fingle  floatboard  is  impelled  by  the 
water.  But  Avhen  more  floatboards  than  one  are  adled 
upon  at  the  fame  time,  it  is  obvious  that  the  momentum  - 
of  the  Avater  is  diredlly  as  the  relative  velocity  \  and  by 
making  this  fubHitution  in  Parent’s  demonHration,  it 
will  be  found  that  a  maximum  effedl  is  produced  Avhen 
the  velocity  of  the  eurrent  is  double  that  of  the  Avheel. 
This  refult  was  firH  obtained  by  the  Chevalier  Borda, 
and  Has  been  amply  confirmed  by  the  experiments  of 
Smeaton.  (See  Hydrodynamics,  §  279,  280,  281). 
The  principle  of  Parent  Avas  alfo  applied  by  him  to  the 
conHrudlion  of  Avindmills.  It  had  been  generally  fup- 
pofed  that  the  mod  efficacious  angle  of  Aveather  Avas 
450  ;  but  it  Avas  demonftrated  by  the  French  philo fo- 
pher  that  a  maximum  effedl  is  produced  Avhen  the  fails 
are  inclined  54-5-  degrees  to  the  axis  of  rotation,  or, 
■when  the  angle  of  Aveather  is  35^-  degrees.  This  eon- 
clufion,  however,  is  fubjedl  to  modifications  Avhieh  will 
be  pointed  out  in  a  fubfequent  part  of  this  article. 

17.  The  Traite  de  Mecanique  of  He  la  Hire,  publifh¬ 
ed  feparately  in  1695,  and  in  the  9th  volume  of  the 
wheels  ^  0^^emo*rs  ^ie  French  Aeademy  from  1666  to  1699, 

™  Ce  S*  contains  the  general  properties  of  the  meehanical  porvers, 
and  the  defeription  of  fcveral  ingenious  and  ufeful  ma¬ 
chines.  But  it  is  chiefly  remarkable  for  the  Traite 
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d es ' Epicijc/ 0 ides^  Avhieh  is  added  to  the  edition  publifh-  lliilory. 
ed  in  the  Memoirs  of  the  Aeademy.  In  his  interefling v  — v '■■■"* 
treatife,  He  la  Hire  confiders  the  genefis  and  properties 
of  exterior  and  interior  epieyeloids,  and  demonffrates, 
that  when  one  Avheel  is  employed  to  drive  another,  the 
one  Avill  move  fometimes  Avith  greater  and  fometimes  Avith 
lefs  force,  and  the  other  Avill  move  fometimes  with 
greater  and  fometimes  Avith  lefs  veloeity,  unlefs  the  teeth 
of  one  or  both  of  the  wheels  be  parts  of  a  curve  gener¬ 
ated  like  an  epieyeloid.  The  fame  trutli  is  applicable 
to  the  formation  of  the  teeth  of  rackAvork,  the  arms  of 
levers,  the  Avipcrs  of  hampers,  and  the  lifting  eogs  of 
forge  hammers  5  and  as  the  epicycloidal  teeth  Avhen  pro¬ 
perly  formed  roll  upon  one  another  Avithout  much  fric¬ 
tion,  the  motion  of  the  machine  Avill  be  uniform  and 
pleafant,  its  communicating  parts  Avill  be  preA^ented  from 
Avcaring,  and  there  Avill  be  no  unneeefiary  Avaffe  of  the 
impelling  power. .  Although  He  la  Hire  Avas  the  firft  The  difeo. 

*  who  publifhed  this  important  difeovery,  yet  the  honour  very  of  epu 
of  it  is  eertainly  due  to  Olaus  Roemer,  the  celebrated  cycloidal 
Hanifh  affronomer,  Avho  difeovered  the  fuceeffive  pro- teeJ;h 
pagation  of  light.  It  is  exprefsly  hated  by  Leibnitz  *,Roem  J. 
in  his  letters  to  John  Bernouilli,  that  Roemer  commu-*  Mijccl- 
nicated  to  him  the  difeovery  20  years  before  the  pub-^w*  her  oil - 
lieation  of  He  la  Hire’s  work  but  hill  Ave  have  no nenf%  r710* 
ground  for  believing  that  He  la  Hire  Avas  guilty  of  pla-P*  3I5‘ 
giarifm.  Roemer’s  refearehes  were  not  publifhed  -7  and 
from  the  complete  difeuffion  which  the  fubjedl  has  re^ 
ceived  from  the  French  philofopher,  it  is  not  unlikely 
that  he  had  the  merit  of  being  the  feeond  inventor. 

EAren  Camus  f,  Avho  about  40  years  afterAvards  gave  af  Cours  de 
complete  and  accurate  theory  of  the  teeth  of  Avheels,  Mathema- 
Avas  unacquainted  Avith  the  pretenfions  of  Roemer,  and**?"*’ 
aferibes  the  difeovery  to  He  la  Hire.  x*  et  xu 

18.  The  publication  of  NeAvton’s  Principia  contri-  Difcoveries 
buted  greatly  to  the  progrefs  of  mechanics.  His  dif-of  Newtoir. 
coveries  eoneerning  the  curvilineal  motion  of  bodies, 
combined  Avith  the  theory  of  univerfal  gravitation,  ena¬ 
bled  philofophers  to  apply  the  fcience  of  mechanics  to 

the  phenomena  of  the  heavens,  to  afeertain  the  laAV  of 
the  foree  by  Avhieh  the  planets  are  held  in  their  orbits, 
and  to  compute  the  various  irregularities  in  the  folar 
fyffem,  which  arife  from  the  mutual  adlion  of  the  bo¬ 
dies  Avhieh  compofe  it.  The  Mecanique  Celejie  of  La- 
Place  Avill  be  a  Handing  monument  of  the  extenfion 
Avhieh  meehanies  has  received  from  the  theory  of  gravity. 

The  important  mechanieal  principle  of  the  confervation 
of  the  motion  of  the  centre  of  gravity  is  alfo  due  to 
Nervton.  He  has  demonftrated  in  his  Prineipia,  that 
the  Hate  of  the  centre  of  gravity  of  fcveral  bodies,  whe¬ 
ther  in  a  Hate  of  refl  or  motion,  is  not  affedled  by  the 
reciprocal  adlion  of  thefe  bodies,  whatever  it  may  be,  fo 
that  the  eentre  of  gravity  of  the  bodies  Avhieh  adl  upon 
one  another,  either  by  the  intervention  of  levers,  or  by 
the  larvs  of  attradlion,  Avill  either  remain  at  reH,  or 
moAre  uniformly  in  a  right  line. 

19.  We  have  already  feen  that  the  principle  of  the  Principle  of 
eonfervation  of  adlive  forees  Avas  difeovered  by  Huygens  the  confcr- 
Avlien  he  fobbed  the  problem  of  the  eentre  of  ofeillation.  vat)on  of 
The  principle  alluded  to  confifts  in  this,  that  in  all  the^^^r 
adlions  of  bodies  upon  each  other,  whether  that  adlion  covered  by"' 
confiHs  in  the  pereufiion  of  elaflic  bodies,  or  is  eommu-  Huygens. . 
nicated  from  one  body  to  another  by  threads  or  inflexi¬ 
ble  rods,  the  fums  of  the  maffes  multiplied  by  the  fquares 

of  the  abfolute  velocities  remain  always  the  fame. 

This 
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Tliis  important  law  is  eafily  deducible  from  two  Ampler 
laws  admitted  in  mechanics.  I.  That  In  the  collilion 
of  elaftic  bodies,  their  refpe&ive  velocities  remain  the 
fame  after  impact  as  they  were  before  it ;  and,  2.  That 
the  quantity  of  action,  or  the  product  of  the  maifes  of 
the  impinging  bodies,  multiplied  by  the  velocity  of  their 
centre  of  gravity,  is  the  fame  after  as  before  impact. 
The  principle  of  the  confervation  of  a6live  forces,  was 
regarded  by  its  inventor  only  as  a  fimple  mechanical 
theorem.  John  Bemouilli,  however,  eonfidered  it  as  a 
general  law  of  nature,  and  applied  it  to  the  folution  of 
feveral  problems  which  eould  mot  be  refolved  by  dircdl 
methods  *,  but  his  fon  Daniel  deduced  from  it  the  laws 
of  the  motion  of  fluids  from  veffels,  a  fubjeft  which  had 
been  formerly  treated  in  a  very  vague  manner.  He 
afterwards  rendered  the  principle  more  general  *,  and 
fliowed  how  it  could  be  applied  to  the  motion  of  bodies 
influenced  by  their  mutual  attra&ions,  or  folicited  to¬ 
wards  fixed  eentres  by  forces  proportional  to  any  func¬ 
tion  of  the  diftance. 

20.  After  the  parallelogram  of  forces  had  been  in¬ 
troduced  into  ftatics  by  Stevinus,  it  wTas  generally  ad¬ 
mitted  upon  the  fame  demonflration  which  was  given  for 
the  eompofition  of  motion.  The  firfb  complete  demon¬ 
flration  was  given  by  Daniel  Bcrnouilli  in  the  Commen¬ 
taries  of  Peterfburgh  for  1726,  independent  of  the  con- 
fideration  of  compound  motion.  This  demonflration, 
which  was  both  long-  and  abflrufe,  was  greatly  Ampli¬ 
fied  by  D’Alembert  in  the  Memoirs  of  the  Academy 
for  1769.  Fonfeneix  and  Riccati  have  given  a  very  in¬ 
genious  one  in  the  Memoirs  of  the  Academy  of  Turin 
for  1761.  This  was  alfo  improved  by  D^Alembert, 
who  gave  another  in  the  fume  Memoirs,  and  a  third  in 
his  Traile  de  Dynamique ,  publiihed  in  1743.  Dr  Ro- 
bifon  f  has  combined  the  demonftrations  of  Bernouilli 
and  D’Alembert  with  one  by  Frifi,  and  produced  one 
that  is  more  expeditious  and  fimple.  La  Place  has 
like  wife  given  a  demonflration  of  the  parallelogram  of 
forces  in  his  Mec  unique  Celejle. 

21.  About  the  beginning  of  the  1 8th  century,  the 
celebrated  difpute  about  the  meafure  of  aftive  forces 
was  keenly  agitated  among  philofophers.  The  firft 
fpark  of  this  war,  which  for  40  years  England  main¬ 
tained  fingle-handed  againft  all  the  genius  of  the  conti¬ 
nent,  was  excited  by  Leibnitz.  In  the  Leipfic  a£ls 
for  1686,  he  afferted  that  Defcartes  wras  miflaken  in 
making  the  force  of  bodies  proportional  to  their  fimple 
velocity,  and  maintained  that  it  followed  the  ratio  of 
the  fquare  of  the  velocity.  He  fhewred,  that  a  body, 
with  a  velocity  of  two  feet,  acquires  the  power  of  rai¬ 
ling  itfelf  to  a  height  four  times  as  great  as  that  to 
which  a  body  could  rife  with  a  velocity  of  only  one 
foot  5  and  hence  he  concludes,  that  the  force  of  that 
body  is  as  the  fquare  of  its  velocity.  The  abbe  de  Co- 
tilon,  a  zealous  Cartefian,  allowed  the  premifes  of 
Leibnitz,  but  denied  his  conclufion.  The  body,  faid 
he,  which  moves  with  a  velocity  of  two  feet,  will  cer¬ 
tainly  rife  to  quadruple  the  height  of  another  body  that 
has  only  the  velocity  of  one  foot  •,  but  it  will  take 
twice  the  tune  to  rife  to  that  height,  and  a  quadruple 
effeft,  in  a  double  time,  is  not  a  quadruple  force,  but 
tnly  a  double  one.  The  theory  of  Leibnitz  was  fup- 
ported  by  John  Bernouilli,  Herman,  Gravefende,  Muf- 
chenbroeck,  Poleni,  Wolff,  and  Bulfinger*,  and  the  opi¬ 
nion  of  Defcartes  by  Maclaurin,  Stirling,  Clarke,  De- 


faguliers,  and  other  Englifh  philofophers.  The  quef-  Eiftory.  ^ 
tion  was  at  iaft  involved  in  metaphyfical  reafoningj  and  v 
if  the  difpute  did  terminate  in  favour  of  either  party, 
the  Englifh  philofophers  were  certainly  vi&orious.  It 
appears,  in  the  cleared  manner,  that  the  force  of  a 
moving  body,  indicated  by  the  fpace  which  it  deferibes, 
is  as  the  fimple  velocity,  if  wc  confider  the  fpace  as  de- 
feribed  in  a  determinate  time  5  but  it  is  as  the  fquare  of 
the  velocity,  if  wc  do  not  confider  the  time  in  which  the 
fpace  is  defcribed.  The  queftion,  therefore,  comes  to 
be  this  :  In  eflimating  the  forces  of  bodies  in  motion, 
ought  we  to  take  time  into  confederation  ?  If,  with  the 
followers  of  Leibnitz,  we  reject  this  element,  then  we 
may  maintain  that  the  force  of  a  child  is  equal  to  that 
of  a  man  carrying  a  load,  bccaufe  the  child  is  alfo  ca¬ 
pable  of  carrying  the  fame  load,  though  in  fmall  parts 
and  in  a  greater  length  of  time. 

22.  In  1743,  D’Alembert  publiflied  his  TraitS  </<?D’Alem- 
Dijnamique ,  founded  upon  a  new  principle  in  mecha-  b.ert’s 
nies.  This  principle  was  firft  employed  by  James  Ber-^PV^  ^ 
nouilli  in  his  folution  of  the  problem  of  the  centre  of  * 
ofcillation  ;  but  D’Alembert  had  the  honour  of  genera- 

lifing  it,  and  giving  it  all  that  flmplicity  and  fertility 
of  which  it  was  fufceptible.  He  fliowed,  that  in  what¬ 
ever  manner  the  bodies  of  one  fyftem  a6t  upon  another, 
their  motions  may  always  be  decompofed  into  two 
others  at  every  inftaut,  thofe  of  the  one  being  deftroy- 
ed  the  inftant  following,  and  thofe  of  the  other  retain¬ 
ed,  and  that  the  motions  retained  are  neceffarily  known 
from  the  conditions  of  equilibrium  between  thofe  which 
are  deflroyed.  This  principle  is  evidently  a  confe- 
quence  of  the  laws  of  motion  and  equilibrium,  and  has 
the  advantage  of  reducing  all  the  problems  of  dynamics 
to  pure  geometry  and  the  principles  of  ftatics.  By 
means  of  it  D’Alembert  has  refolved  a  number  of  beau¬ 
tiful  problems  which  had  efcaped  his  predeceffors,  and 
particularly  that  of  the  preceflion  of  the  equinoxes, 
which  had  occupied  the  attention  of  Newton.  In  his 
Trait e  de  Dijnaniique,  D’Alembert  has  likewife  reduced 
the  whole  of  mechanics  to  three  principles,  the  force  of 
inertia,  compound  motion,  and  equilibrium  ;  and  has  il- 
luftrated  his  views  on  this  fubjeift  by  that  profound  and 
luminous  reafoning  which  charaftcrifes  all  his  writ¬ 
ings. 

23.  Another  general  principle  in  dynamics  was  Euler, 
about  this  time  difeovered  feparately  by  Euler,  Daniel 
Bernouilli,  and  the  chevalier  D’ Arcy,  and  received  the  pArcy,  dif- 
name  of  the  confervation  of  the  momentum  of  rotatonj  cover  the 
motion.  According  to  the  two  firft  philofophers,  the  confer  vju 
principle  may  be  thus  defined  :  In  the  motion  of  feve-^on  °f 

ral  bodies  round  a  fixed  centre,  the  fum  of  the  products 
of  the  mafs  of  each  body  multiplied  by  the  velocity  ofmotion# 
its  motion  round  the  centre,  and  by  its  diftance  from 
that  centre,  is  always  independent  of  the  mutual  a6lion  1746* 
which  the  bodies  may  exert  upon  each  other,  and  al¬ 
ways  preferves  itfelf  the  fame,  provided  the  bodies  are 
not  influenced  by  any  external  caufe.  This  principle 
was  given  by  Daniel  Bernouilli  in  the  Memoirs  of  the 
Academy  of  Berlin  for  1 746  ;  and  in  the  fame  year  by 
Euler  -in  the  firft  volume  of  his  works.  They  were 
both  led  to  the  difeovery,  while  inveftigating  the  mo¬ 
tion  of  feveral  bodies  in  a  tube  of  a  given  form,  and 
which  can  only  turn  round  a  fixed  point.  The  princi¬ 
ple  difeovered  by  the  chevalier  D’Arcy  wTas  given  in  a 
memoir  dated  1746,  and  publiflied  in  the  Memoirs  of 
G  2  the 
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the  Academy  for  1 747.  He  fliewed,  that  the  fum  of  the 
products' of  the  mafs  of  each  body  by  the  area  which  its 
radius  vector  defcribes  round  a  fixed  point,  is  ahvays 
proportional  to  the  times.  The  identity  of  this  princi¬ 
ple,  which  is  a  generalifation  of  Newton’s  theorem 
about  the  areas  deferibed  by  the  planetary  bodies,  with 
that  of  Euler  and  Bernouilli,  will  be  eafily  perceived, 
ii  we  eoniider  that  the  element  of  the  circular  arc,  di¬ 
vided  bv  the  element  of  the  time,  exprefi.es  the  velocity 
or  circulation,  and  that  the  clement  of  the  circular  arc, 
multiplied  by  the  difiance  from  the  centre,  gives  the 
element  of  the  area  deferibed  rour%d  that  centre  3  fo 
that  the  principle  of  Euler  is  only  a  differential  expref- 
fion  of  the  principle  of  D’Arcy,  which  he  afterwards 
Cxpreffed  in  this  form,  that  the  fum  of  the  produds  of 
the  mafles  of  each  body  by  their  velocities,  and  by  the 
perpendiculars  drawn  from  the  centre  to  their  lines  of 
diredion,  is  a  confiant  quantity. 

24.  The  principle  of  leaf!  adion,  which  wras  firfi; 

1  propofed  by  Maupertuis  in  1744,  confifts  in  this,  that 

p  -n  fever al  bodies,  ading  upon  one  another,  experi- 

Mc/uper-  J  erw  any  change  in  their  motion,  this  change  is  always 
tuis.  fuch,  that  the  quantity  of  adion  (or  the  product  of  the 

mafs  by  the  fpace  and  the  velocity)  employed  by  na¬ 
ture  to  produce  it,  is  the  lcafi  pofiible.  From  this 
principle  Maupertuis  deduced  the  laws  of  the  reflexion 
and  refradion  of  light,  and  thofe  of  the  collifion  of  bo- 
*  Mem'  f  dies  *.  He  afterwards  extended  its  application  to  the 
e*A‘  laws  of  motion,  and  made  the  principle  fo  general  as  to 

Mem.  3 1 1  comprehend  the  laws  of  equilibrium,  the  uniform  mo- 
cad.  Berlin  t*011  °f  the  centre  of  gravity  in  the  percuflion  of  bodies, 
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and  the  confervation  of  adive  forces.  This  celebrated 
principle  was  attacked  by  Koenig,  profefior  of  mathe¬ 
matics  at  the  Hague,  in  the  Leipfic  ads  for  1791, 
who  not  only  attempted  to  (hew  its  falfity,  but  afferted 
that  Leibnitz  had  firfi;  deferibed  it  in  1707  in  a  letter 
to  Herman.  The  paper  of  Koenig  gave  rife  to  a  long 
and  violent  difpute  about  the  accuracy  of  the  principle, 
and  the  authenticity  of  the  letter  of  Leibnitz.  The 
aeademy  of  Berlin  interfered  in  behalf  of  their  prefix 
dent,  and  gave  importance  to  a  controverfy  which 
was  too  pcrfonal  to  merit  the  attention  which  it  re¬ 
ceived. 

25.  In  his  Trcute  ties  Ifoperimelries ,  printed  at  Lau- 
fanne  in  1744,  Euler  extended  the  principle  of  leafi: 
adion,  and  fliewed,  “  that  in  the  trajedories  deferibed 
by  means  of  central  forces,  the  integral  of  the  velocity, 
multiplied  by  the  element  of  the  curve,  is  either  a 
maximum  or  a  minimum .”  This  remarkable  property, 
which  Euler  rccognifed  only  in  the  cafe  of  infulatcd 
bodies,  was  generalifed  by  Lagrange  into  this  new 
principle,  “  that  the  fum  of  the  produds  of  the  mafles 
by  the  integrals  of  the  velocities,  multiplied  by  the  ele¬ 
ments  of  the  fpaces  deferibed,  is  always  a  maximum  or 
a  minimum.”  In  the  memoirs  of  Turin,  Lagrange  has 
employed  this  principle  to  refolvc  fcvcral  difficult  pro¬ 
blems  in  dynamics  3  and  he  has  flicwn  f ,  that  when  it 
is  combined  with  the  confervation  of  adive  forces,  and 
developed  according  to  the  rules  of  his  method  of  varia¬ 
tions,  it  furni  ffies  dircdly  all  the  equations  neeeflary  for 
the  folution  of  each  problem,  and  gives  rife  to  a  Ample 
and  general  method  of  treating  the  various  problems 
concerning  the  motion  of  bodies. 

26.  An  important  difeovery  in  rotatory  motion,  was 
at  this  time  made  by  Prcfeffer  Segner.  In  a  paper, 


A  n  1  c  s. 

entitled  Specimen  Theories  Turbinum ,  he  demonstrated,  Hiiloiy. 
that  if  a  body  of  any  form  or  magnitude,  after  it  has  u — v~— - J 
received  rotatory  motions  in  all  directions,  be  left  en¬ 
tirely  to  itfelf,  it  will  always  have  three  principal  axes 
of  rotation  3  or,  in  other  words,  all  the  rotatory  motions 
with  which  it  is  affeded,  may  be  reduced  to  three, 
which  are  performed  round  three  axes,  perpendicular  to 
each,  palling  through  the  centre  of  gravity  of  the  re¬ 
volving  body,  and  preferving  the  fame  pofition  in  abfo-  . 
lute  fpace,  while  the  centre  of  gravity  is  either  at  reft 
or  moving  uniformly  in  a  flraight  line. 

27.  The  force  of  torfion  began  at  this  time  to  be  in-  Coulomb 
vefiigated  by  Coulomb,  who  publifhed  two  ingenious  Squires 
papers  on  the  fubjed,  in  the  Memoirs  of  the  French 
Academy.  He  has  fuccefsfully  employed  this  principle  toffion 
in  feveral  phyiical  refearches,  but  particularly  in  deter¬ 
mining  the  law  of  magnetie  adion,  and  in  finding  the 

laws  of  the  refifiance  of  fluids  when  the  motions  are  ex¬ 
tremely  flow  *.  It  was  by  means  of  an  elegant  experi-  *  Memoirs 
ment  on  the  principle  of  torfion  that  Mr  Cavendilh de  l'ln(ii- 
determined  the  mutual  attraction  of  two  mafles  of  lead,  ^ 

and  thence  deduced  the  mean  denfity  of  the  earth _ p. 

We  are  alfo  indebted  to  Coulomb  for  a  complete  fet  of 
experiments  on  the  nature  and  effeds  of  ffidion.  By 
employing  large  bodies  and  ponderous  weights,  and  and  into 
conducing  his  experiments  on  a  large  fcale,  he  has  the  fubjetfi 
corroded  errors  which  neceffarily  arofe  from  the  limit-  fddion. 
ed  experiments  of  preceding  writers  3  he  has  brought 
to  light  many  new  and  interefling  fads,  and  confirmed 
others  which  had  hitherto  been  partially  eftabliffied. 

1  he  moft  curious  refult  of  thefe  experiments  is  the  ef¬ 
fect  of  time  in  increafing  the  fridion  between  two  fur- 
faces.  In  fome  cafes  the  fridion  reaches  its  maximum 
after  the  rubbing  furfaces  have  remained  in  con  tad  for 
one  minute  3  and  in  other  cafes  five  or  fix  days  were 
neccfi*ary  before  this  effect  was  produced.  The  increafe 
of  fridion,  whieh  is  generated  by  prolonging  the  time 
of  comad,  is  fo  great,  that  a  body,  weighing  1650 
pounds,  was  moved  with  a  force  of  64  pounds  when 
firfi;  laid  upon  the  corresponding  furface.  After  re* 
maining  in  contact  for  the  fpace  of  three  feconds,  100 
pounds  were  neeeflary  to  put  it  in  motion  3  and  when 
the  time  was  prolonged  to  fix  days,  it  could  fcarccly  be 
moved  with  a  power  of  622  pounds  f.  f  Memoir** 

28.  One  of  the  moft  important  treatifes  on  the  fei-  Prefer? tees 
ence  of  motion  is  the  Mechanics  of  the  celebrated  Eu- tom* 1X* 
ler,  publiflied  in  17 36.  It  contains  the  whole  theory  Works  on 
of  re  dilineal  and  curvilineal  motion  in  an  infulatcd  mechanics, 
body,  affeded  by  any  accelerating  forces,  either  in  va¬ 


cuo  or  in  a  refifiinff  medium. 


ufes 


lie  uniformly 

the  analytical  method,  and  has  employed  the  principle 
of  the  vis  inertia,  and  that  of  compound  motion,  for 
putting  his  problems  into  equations.  By  the  vis  itier - 
lice,  motion  is  at  every  moment  of  time  redilineal  and  Euler’s  me- 
uniform  3  and  by  the  principle  of  compound  motion,  a  chanics. 
body,  expofed  to  the  adion  of  any  number  of  forces, 
tending  to  alter  the  quantity  and  the  diredion  of  its 
motion,  will  move  in  fuch  a  diredion  as  to  reach  the 
very  point  at  which  it  would  have  arrived,  had  it 
obeyed  fucceffively  each  of  the  forces  which  ad  upon 
it. — In  the  Mecaniquc  Anahjtique  of  Lagrange,  pub- Lagrange’s, 
lifhed  in  1788,  all  the  mechanical  problems  are  redu-  Meca- 
ced  to  general  formulce,  which,  being  developed,  fur-niflue  AnJU 
nifli  us  with  the  equations  that  are  neeeflary  for  the  f0-ij  tl(lue* 
lution  of  each  problem  3  and  the  different  principles 

which 
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‘tlieory.  which  have  been  di (covered  for  facili trying  the  folutions 

1 - — '  of  mechanical  quo  (lions,  are  brought  under  one  point 

of  view,  and  their  connexion  and  dependence  clearly 
Prony’s  pointed  out.  The  ArchiteBure  Hydraulique,  by  M. 
Architect  Prony,  publifhed  in  1790,  and  the  Mecanique  P/iilofo- 
ture  Hy-  phique ,  of  the  fame  author,  publidied  in  1799,  con- 
drVillTe  tains  all  the  late  improvements  in  mechanics,  and  a 
Unique  FhL-  complete  view  both  of  the  theory  and  application  of 
Tofophique.  that  fcience.  The  fir  ft  of  .thefe  works  is  intended 
cbiedy  for  the  ufe  of  the  engineer,  though  an  exten- 
(Yve  acquaintance  with  the  higher  geometry  is  necef- 
fary  for  perilling  it  with  advantage.  His  Mecanique 
Philo  fop  hique  is  a  profound  work,  in  which,  without 
the  aid  of  a  fingle  diagram,  he  gives  all  the  formulae, 
and  the  various  theorems  and  problems  which  belong  to 
the  fciences  of  mechanics  and  hydrodynamics.  Every 
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alternate  page  contains  a  methodical  tabic  of  the  refults  Theory. 
Obtained  in  the  preceding  page,  the  defeription  of  the  '  v 
fymbols,  and  the  theorems,  problems,  and  formulae 
which  may  have  been  obtained. — The  Traile  de  Me - 
canique  Elementaire,  by  M.  Franceur,  publifhed  in  1802 
in  one  volume  o6cavo,  is  an  excellent  abridgement  of 
the  works  of  Prony,  and  is  intended  as  an  introduction 
to  the  Mecanique  Philofophique  of  that  author,  to  the 
Mecanique  Analytique  of  Lagrange,  and  to  the  Meca¬ 
nique  Celejle  of  Laplace. — None  of  thefe  works  have 
been  tranfiated  into  Englifh  *,  but  their  place  is  well 
fupplied  by  a  Treat  if e  on  Mechanics  Theoretical ,  Prac¬ 
tical \  and  Defcriptive ,  by  Olinthus  Gregory,  A.  M. 
publifhed  in  1806,  and  containing  a  complete  view  of 
the  lateft  improvements,  both  in  the  theory  and  prac¬ 
tice  of  mechanics. 


PART  I.  THEORY  OF  MECHANICS. 


©bjc<fts  of  29.  THE  theory  of  mechanics  properly  compre- 
theoretical  bends,  1 .  Dynamics.  2.  The  motion  of  projedlileg. 
mechanics.  ^  The  tbeory  of  fimple  machines,  or  the  mechanical 
powers.  4.  The  theory  of  compound  machines,  and 
their  maximum  effects.  5.  The  do&rine  of  the  centre 
of  gravity.  6.  The  centre  of  ofcillation,  gyration,  &c. 
7.  The  collifion  of  bodies.  8.  The  theory  of  rotation. 
9.  The  theory  of  torlion.  10.  The  ftrength  of  materi¬ 
als  j  and,  11.  The  equilibrium  of  arches,  domes. — The 
fubjeCts  of  Dynamics,  Projectiles,  Rotation,  and 
Strength  of  Materials  having  been  already  ably 
treated  by  Dr  Robifon,  under  their  respective  heads, 
we  (hall  now  direCt  the  attention  of  the  reader  to  the 
other  branches  of  theoretical  mechanics. 

Chap.  I.  On  Simple  Machines ,  or  the  Mechanical 
Powers. 

Divifion  af  30.  The  fimple  machines  have  been  generally  ree- 
machincs  koned  fix  in  number.  1.  The  lever  ‘  2.  The  wheel  and 
and  ax^c>  or  axis  ™  peritrochio  ;  3.  The  pulley  *,  4.  The 

pound.  "  ^dined  plane  *,  5.  The  wedge  \  and,  6.  The  (crew  : 

to  which  fome  writers  on  mechanics  have  added  the  ba¬ 
lance ,  and  others  the  rope-machine.  It,  is  evident,  how¬ 
ever,  that  all  thefe  machines  may  be  reduced  to  three, 
the  lever ,  the  inclined  plane ,  and  the  rope-machine. 
The  pulley ,  and  the  wheel  and  ax/e ,  are  obvioufly  com- 
pofed  of  an  affemblage  of  levers  j  the  balance  is  a  lever 
with  equal  arms  j  the  wedge  is  compofed  of  two  in¬ 
clined  planes,  with  their  bafes  in  contact ;  and  the 
fere w  is  either  a  wedge  or  an  inclined  plane,  wrapped 
round  a  cylinder. — Under  the  head  of  fimple  machines, 
therefore,  we  cannot,  in  ftriCt  propriety,  include  any 
of  the  mechanical  powers,  excepting  the  lever,  the  in¬ 
clined  plane,  and  the  rope-machine. 

Definitions. 

Definitions.  31.  Def.  1.  When  two  forces  a6t  againft  each  other 
by  the  intervention  of  a  machine,  the  one  force  is  call¬ 
ed  the  power,  and  the  other  the  weight.  The  weight 
is  the  refiftance  to  be  overcome,  or  the  effeCt  to  be  pro¬ 
duced.  The  power  is  the  force,  whether  animate  or 
inanimate,  which  is  employed  to  overcome  that  rcfift- 
ance,  or  to  produce  the  required  effeCt. 
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32.  Def.  2.  The  power  . and  weight  are  faid  to  ba¬ 
lance  each  other,  or  to  be  in  equilibrio,  when  the  ef¬ 
fort  of  the  one  to  produce  motion  in  one  direction,  is 
equal  to  the  effort  of  the  other  to  produce  motion  in 
the  oppofite  direction  } — or  when  the  weight  oppofes 
that  degree  of  refiftance  which  is  prccifely  required  to 
deftroy  the  aCtion  of  the  power. 

Sect.  I.  On  the  Lever. 

33.  Definitions.  A  lever  is  an  inflexible  bar  or  Levers  di- 

rod  moving  freely  round  a  point,  called  its  fulcrum ,  or  vided  into 
centre  of  motion.  three  kind's. 

Levers  have  been  generally  divided  into  three  kinds. 

In  levers  of  the  firft  kind  the  fulcrum  is  fituated  be¬ 
tween  the  power  and  the  weight,  as  in  fteelyards,  feif- 
fars,  pincers,  &:c.  Levers  of  the  fecond  kind  have 
the  weight  between  the  power  and  the  fulcrum,  as  in 
cutting  knives  fattened  at  the  point  of  the  blade,  and 
in  the  oars  of  a  boat  where  the  water  is  regarded  as  the 
fulcrum.  In  levers  of  the  third  kind,  the  power  is  be¬ 
tween  the  weight  and  the  fulcrum,  as  in  tongs,  (beers 
for  fheep,  &c.  The  bones  of  animals  arc  generally 
confidered  as  levers  of  the  third  kind,  for  the  mufcles* 
by  the  contraction  of  which  the  powrer  or  moving  force 
is  generated,  are  fixed  much  nearer  to  the  joints  or  cen¬ 
tres  of  motion  than  the  centre  of  gravity  of  the  weight 
to  be  raifed.  On  this  fubjeCt,  fee  Paley’s  Natural 
Theology,  chap.  7.  &.  8.  and  Borelli  de  Motu  Ani - 
tnalium . 

Axioms. 

34.  Axiom  i.  Equal  weights  aBing  at  the  extremi-  Axiom?:. 
ties  of  equal  arms  of  a  fraight  lever,  and  having  the 

lines  of  the  direB ion  in  which  they  aB  at  equal  angles  to 
thefe  arms,  will  exert  the  fame  effort  to  turn  the  lever 
round  its  fulcrum  This  axiom  has  been  generally  re- 
(IriCted  to  the  particular  cafe  when  the  weights  aCt  per¬ 
pendicularly  to  the  arms  of  the  lever  ;  but  no  reafon 
can  be  afiigned  for  fuch  limitation.  The  truth  in  the 
axiom  is  as  felf-evident  when  the  angles  formed  by  the 
arms  of  the  lever  and  the  direction  of  the  forces  are  8o°, 
as  when  they  are  90°,  for  in  each  cafe  the  two  weights 

exert: 


54 


MECHANICS. 


Theory.  exert  their  influence  upon  the  lever  in  prccifely  the 
~  ~  *  fame  circumftances. 

35.  Axiom  2.  If  two  equal  weights  are  placed  at 
the  extremities  of  a  lever  fupported  by  two  fulcra  ;  and 
if  thefe  fulcra  are  at  equal  di/lances  from  the  weights ,  or 
the  extremities  of  the  lever  ;  the  preffure  upon  the  fulcra 
will  be  equal  to  the  fum  of  the  weights,  and  the  preffure 
upon  each  fulcrum  will  be  equal  to  one  of  the  weights . 
The  lever  being  fuppofed  devoid  of  weight,  it  is  ob¬ 
vious,  that  as  each  fulcrum  is  fimilarly  fituated  with  re- 
fpe£l  to  both  the  weights,  the  preffure  upon  each  muff 
be  equal  \  and  as  the  fulcra  fupport  both  the  equal 
weights,  the  preffure  upon  each  muft  be  equal  to  one  of 
the  weights. 


Proposition  I. 

36.  If  two  weights  or  forces  a&ing  at  equal  angles 
upon  a  ftraight  lever,  devoid  of  weight,  are  in 
equilibrio,  they  are  reciprocally  proportional  to 
their  diftances  from  the  fulcrum. 

37.  Case  i.  When  the  weights  a<ft  on  contrary  fides 
of  the  fulcrum. 

Let  AB  be  a  lever  devoid  of  weight,  and  let  it  be 
Plate  fupported  upon  the  two  fulcra, jfF,  fituated  in  fuch  a 
€^CXiVl  manner  that  A/zz/F=FB.  Then  if  two  equal 
lS'  r*  weights  C,  D  of  one  pound  each  are  fufpended  at  the 
extremities  A,  B,  fo  as  to  a<ft  in  the  directions  AC, 
BD,  making  the  angles  CAB,  DBA  equal,  thefe  weights 
will  be  in  equilibrio,  for  fince  A/==FB  (Axiom  1.) 
the  effort  of  the  weight  D  to  turn  the  lever  round  the 
fulcrum  F,  will  be  equal  to  the  effort  of  tlip  weight  C 
to  turn  it  round  the  fulcrum  f  Now  (Axiom  2.)  the 
preffure  upon  the  fulcrum  f  rs  equal  to  one  pound, 
therefore  if  that  fulcrum  be  removed,  and  a  weight  E 
of  one  pound  be  made  to  aCl  upward  at  the  point  F, 
the  weights  C  and  D  will  continue  in  equilibrio.  Then 
it  is  obvious  that  fincc  FB:zF f  the  weight  E  of  one 
pound  aCling  upwards  at  the  point  f  fo  that  the  angle 
D/T:z:DBA,  will  have  the  fame  effed  as  an  equal 
weight  aCling  dowmvards  at  B.  By  removing  the 
weight  E,  therefore,  and  fufpendiug  its  equal  C  at  the 
extremity  B,  the  equilibrium  will  flill  be  preferved. 
But  the  weights  D,  C,  fufpended  at  B,  are  equal  to 
two  pounds,  and  the  "weight  C  is  only  one  pound }  and 
as  FA  is  double  of  FB,  it  follows  that  a  weight  of  two 
pounds,  placed  at  the  end  of  one  arm  of  a  lever,  will 
be  in  equilibrio  with  a  weight  of  one  pound  placed  at 
twice  the  diftance  of  the  former  from  the  fulcrum. 
But  2  :  1  =  2  FB  or  AF  :  FB,  that  is,  when  the  di¬ 
ftances  are  as  2  to  I,  an  equilibrium  takes  place  if 
the  weights  are  reciprocally  proportional  to  thefe  di¬ 
ftances. 

38.  Case  2.  When  weights  ad  on  the  fame  fide  of 
the  fulcrum." 

Fig-  2.  Let  AB  be  a  lever  in  equilibrio  upon  the  ful¬ 

crum  F,  and  let  FA  be  equal  to  FB,  confequently 
(cafe  1.)  we  muft  have  C=rDrzi  pound.  Now  as  the 
fulcrum  F  fupports  a  weight  equal  to  C+D=z:  2  pounds, 
the  equilibrium  will  continue  if  a  weight  E  of  two 
pounds  is  made  to  a<ft  upwards  at  the  point  F,  for  in 
this  cafe  it  fupplies  the  place  of  the  fulcrum.  It  is  ob¬ 
vious  alfo  that  a  fulcrum  placed  at  A  or  B  will  fupply 
the  place  of  the  weights  at  thefe  parts  without  affe&ing 


the  equilibrium^  Let,  therefore,  the  weight  D  be  re-  Theory, 
moved,  and  let  the  extremity  B  reft  upon  a  fulcrum  5  v— 11  y— — 
then  fince  the  lever  is  in  equilibrio,  we  have  a  weight 
-j-D=  2  pounds  a£ting  at  F,  and  balancing  a 
weight  C  of  one  pound  a&ing  at  A.  But  2  :  in  AB  ; 

FB,  confequently  when  there  is  an  equilibrium  between 
two  weights  C,  D  acting  at  the  diftances  2  and  1  from 
the  fulcrum,  and  on  the  fame  fide  of  the  fulcrum,  the 
weights  are  reciprocally  proportional  to  thefe  diftances.  # 

39.  Again,  let  AB  be  the  fame  lever  fupported  by  Fig.  y. 
the  fulcra  f  F,  and  let  A/—  FB  and/Fn2FB.  Then 

if  tivo  weights  C,  D  of  one  pound  each  be  fufpended  at 
the  extremities  A,  B,  they  will  be  in  equilibrio  as  be¬ 
fore.  But  fince  the  fulcrum  f  fupports  a  preffure  of 
one  pound  (Axiom  2.),  the  equilibrium  will  ftill  con¬ 
tinue  when  that  fulcrum  is  removed  and  a  weight  of 
one  pound  made  to  a<ft  in  a  contrary  dire&ion  f¥  at 
the  point  f  fo  that  the  angle  P  f  ¥  may  be  equal  to 
DBA.  Now,  (Axiom  1.)  a  weight  E  of  one  pound 
a&ing  upward  at  f will  be  in  equilibrio  with  a  weight 
E'  of  one  pound  a&ing  downw  ards  at  f ;  F /Being  equal 
to  F y7,  and  therefore  by  removing  E  from  the  point  f 
and  fubftituting  E  at  the  point  f\  an  equilibrium  will 
ftill  obtain.  But  fince  F /'/rr  2FB  a  weight  of  one  pound 
fufpended  from/' will  have  the  fame  infiucnce  in  turn¬ 
ing  the  lever  round  F  as  a  weight  of  two  pounds  fuf¬ 
pended  at  B  (Cafe  2.).  Let  us  remove,  therefore,  the 
weight  E'  from f\  and  fubftitute  a  weight  Gn2E',  fo  as 
to  a£l  at  B.  Then  fince  the  equilibrium  is  not  dellroy- 
ed,  we  have  a  weight  C  of  one  pound  a&ing  at  the  di¬ 
ftance  FA,  and  the  weights  D-{-Grr  3  pounds  a&ing  at 
the  diftance  FB.  But  FAn^FB  and  D-J-Gz^C, 
confequently  C  :  D  +  GnFB  :  FA  :  That  is,  when  the 
diftances  from  the  fulcrum  are  as  3  to  I,  and  when  an 
equilibrium  exifts,  the  weights  are  reciprocally  propor¬ 
tional  to  thefe  diftances. 

40.  By  making  FA  in  fig.  2.  equal  to  2FB  it  may  Fig.  2.  ’ 
be  ftiewn,  as  in  Cafe  2.  that  the  weights  arc  reciprocally 
proportional  to  their  diftances  from  the  fulcrum,  when 

they  a&  on  the  fame  fide  of  the  fulcrum,  and  when  the 
diftances  are  as  3  to  I . 

41.  In  the  fame  way  the  demonftration  may  be  ex-pig. 
tended  to  any  commenfurable  proportion  of  the  arms, 

by  making  EA  to  FB  in  that  proportion,  and  keeping 
f  A  always  equal  to  FB.  Hence  we  may  conclude  in 
general,  that  when  two  weights  a&ing  at  equal  angles 
upon  a  ftraight  lever  devoid  of  weight,  are  in  equilibrio, 
they  are  reciprocally  proportional  to  their  diftances  from 
the  centre  of  motion.  (^.  E.  D. 

42.  Cor.  I.  If  two  weights  a&ing  at  equal  angles  Corollaries, 
upon  the  arms  of  a  ftraight  lever  devoid  of  weight  are 
reciprocally  proportional  to  their  diftances  from  the  ful¬ 
crum,  they  will  be  in  equilibrio. 

For  if  an  equilibrium  does  not  take  place,  the  pro¬ 
portion  of  the  weights  muft  be  altered  to  procure  an 
equilibrium,  and  then,  contrary  to  the  propofition,  the 
weights  would  balance  each  other  "when  they  were  not 
reciprocally  proportional  to  their  diftances  from  the  ful- 


43.  Cor.  2.  If  a  weight  W be  fupported  by  a  hori-pig.  4. 
zontal  lever  refting  on  the  fulcra  A,  B,  the  preffure  up¬ 
on  A  is  to  the  preffure  upon  B  in  the  inverfe  ratio  of 
their  diftances  from  the  point  -where  the  weight  is  fuf¬ 
pended,  that  is,  as  BF  to  FA. 

For  if  we  fuppofe  B  to  be  the  fulcrum,  and  if  removing 

the 
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Theory.  the  fulcrum  A,  we  fupport  the  extremity  A  of  the  lever 
by  a  weight  E  equivalent  to  the  weight  fuftained  by 
the  fulcrum  A,  and  a&ing  upwards  over  the  pulley  P, 
then  the  weight  E  or  that  fuftained  by  A  :  WzrBF  : 
BA  (Prop.  I.)  *,  and  if  we  conceive  A  to  be  the  ful¬ 
crum,  and  fupport  the  extremity  B  by  a  weight  F 
equal  to  that  which  was  fupported  by  the  fulcrum  B, 
we  fhall  have  the  weight  F  or  the  weight  fuftained  by 
B  :  WrzAF  :  AB.  Henee  ex  aequo  the  weight  fuf¬ 
tained  by  A  is  to  the  weight  fuftained  by  B  as  BF  is 
to  FA. 

Fig.  5.  44.  Cor.  3.  We  may  now  call  the  two  weights  P 

and  W,  the  pow'er  and  the  weight,  as  in  fig.  5,  and 
fince  P  :  Wzr FB  :  FA,  we  have  (Geometry,  Se£L 
iv.  Tlieor.  8.)  PxFAzzW  xFB,  when  an  equilibrium 
takes  place, 

W  X  FB 


eonfequently 


PxFA 


45.  Cor.  4.  We  have  already  feen  (Axiom  2.) 
that  when  the  power  and  the  weight  are  on  contrary 
fides  of  the  fulerum,  the  preffure  upon  the  fulcrum  is 
equal  to  P  -J-  W  or  the  fum  of  the  weights  \  but  it  is 
obvious  that  when  they  a£l  on  the  fame  fide  of  the  ful¬ 
crum,  the  preffure  which  it  fupports  will  be  P — W,  or 
the  difference  of  their  weights. 

46.  Cor.  5.  If  a  weight  P  be  Ihifted  along  the  arm 
of  a  lever  AD,  the  weight  W,  which  it  is  capable  of 
balancing  at  A,  will  be  proportional  to  FA. 

When  the  weights  are  in  equilibrio  (Cor.  3.) 
W  :  PrzFA  :  FB,  or  by  alternation  W  :  FArrP  :  FB, 
and  if  w  be  another  value  of  W  and  f  a  another  value 
of  FA,  we  fhall  alfo  have  w  :  f  a  :  FB  or  w  :  f  trzz 

P  :  FB,  eonfequently  (Euelid,  Book  v.  Prop.  xi.  and 
xvi.)  W  :  u^rrFA  :  f «,  that  is,  W  varies  as  FA. 

Fig.  6.  Cor.  6.  It  is  obvious  that  the  truths  in  the  preced¬ 

ing  propofition  and  corollaries,  alfo  hold  when  the  lever 
has  the  form  reprefented  in  figure  6.  only  the  ftraight 
lines  AF,  FB  are  in  that  cafe  the  length  of  the  arm. 
Dcfcription  47*  Cor.  7.  Since  by  the  laft  corollary  FA  \  f 
of  the  ftcel-  W  :  w,  it  follows  that  in  the  Roman  Jlatera  or  Jieehfardr 
tera  ^  merely  a  lever  with  a  long  and  ftiort  arm,  ha¬ 

ving  a  weight  moveable  upon  the  long  one,  the  diftanees 
at  which  the  eonftant  weight  mult  be  hung  are  as  the 
Dg.  7.  weights  fufpended  from  the  ftiorter  arm.  The  fteelyard 
is  reprefented  in  fig.  7.  where  AB  is  the  lever  with  un¬ 
equal  arms  AF,  FB,  and  F  the  centre  of  motion.  The 
body  W,  vThofe  weight  is  to  be  found,  is  fufpended  at 
the  extremity  B  of  the  lever,  and  the  eonftant  weight 
P  is  moved  along  the  divided  arm  FB  till  an  equili¬ 
brium  takes  plaee.  As  foon  as  this  happens,  the  num¬ 
ber  plaeed  at  the  point  of  fufpenfion  D,  indicates  the 
weight  of  the  body.  If  the  lever  is  devoid  of  weight, 
it  is  obvious  that  the  feale  EB  will  be  a  fcale  of  equal 
parts  of  which  EB  is  the  unit,  and  that  the  weight  of 
the  body  W  will  be  always  equal  to  the  eonftant  weight 
P  multiplied  by  the  number  of  divifions  between  P  and 
F.  Thus  if  the  equilibrium  takes  plaee  when  P  is  pull¬ 
ed  out  to  the  12  divifion,  we  (hall  have  W=I2  P,  and 
if  P— 1  pound,  W~i2  pounds.  But  when  the  gravity 


of  the  lever  is  confidered,  which  mult  be  done  in  the  Theory, 
real  fteelyard,  its  arms  are  generally  of  unequal  weight, 1,11 
and  therefore  the  divifions  of  the  fcale  muft  be  afeer- 
tained  by  experiment.  In  order  to  do  this,  remove  the 
weight  P,  and  find  the  point  C,  at  which  a  weight  P' 
equal  to  P  being  fufpended,  will  keep  the  unequal  arms 
in  equilibrio,  C  will  then  be  the  point  at  which  the 
equal  divifions  muft  commence.  For  when  W  and  P 
are  plaeed  upon  the  fteelyard  and  are  in  equilibrio,  W 
balances  P  along  with  a  weight  which,  plaeed  at  D, 
would  fupport  P  placed  at  C  :  Therefore  W  X  BF~ 
PxDF+PxCF;  but  PxDF+PxCFztP  xDC, 
confequentlyWxBF=P  X  DC,  and  (Geometry,  Se&. 

'iv.  Theor.  8.)  W :  DCrrP  :  BF.  By  taking  different 
values  of  the  variable  quantities  W  and  DC  as  to  and 
d  c,  we  fhall  have  w  :  JczrP  :  BF,  eonfequently 
(Euelid,  B.  V.  Prop.  xi.  and  xvi.)  W  :  iu=DC  :  d sr 
that  is,  the  weight  of  W  varies  as  DC,  and  there¬ 
fore  the  divifions  muft  commence  at  C.  If  the  arm  BF 
had  been  heavier  than  FA,  which,  howrever,  can  fearee- 
ly.  happen  in  pra&iee,  the  point  C  v*ould  have  been 
on  the  other  fide  of  F.  In  eonftrufting  fteelyardsr 
it  might  be  advifable  to  make  the  unequal  arms 
balance  each  other  by  plaeing  a  weight  M  at  the 
extremity  of  the  lighter  arm,  in  which  eafe  the 
fcale  will  begin  at  F.  In  the  Danifh  and  Swedifh.Damfh  an$ 
fteelyard  the  body  to  be  weighed  and  the  eonftant  Swedilh 
weight  are  fixed  at  the  extremities  of  the  fteelyard,  butfteelyanl1 
the  point  of  fufpenfion  or  centre  of  motion  F  moves 
along  the  lever  till  the  equilibrium  takes  plaee.  The 
point  F  then  indicates  the  vreight  of  the  body  required.. 

— There  are  fome  fteelyards  in  which  the  eonftant  w  eight 
is  fixed  to  the  fhorter  arm,  while  the  body  to  be  weigh¬ 
ed  moves  upon  the  longer  arm..  The  method  of  divid¬ 
ing  this  and  the  preceding  fteelyard  may  be  feen  in 
De  la  Hire’s  Traite  de  Mecanique ,  Prop.  36,  3.7,  38. 

Prop.  II. 

48.  To  find  the  condition  of  equilibrium  on  a 

ftraight  lever  when  its  gravity  is  taken  into  the 

account. 

49.  Let  us  fuppofe  the  lever  to  be  of  uniform  thiek- 
nefs  and  denfity,  as  AB,  fig.  7.  and  let  it  be  fufpended  Fig.  2. 
by  the  points  <?,  d  to  another  lever  a  by  confidered  as 
without  weight,  fo  that  a  czzc f=  f  d~d  b.  Then  iff 
be  the  centre  of  motion  or  point  of  fufpenfion,  the  cy¬ 
linder  A  B  will  be  in  equilibrio  \  for  the  weight  AB 
may  be  regarded  as  eompofed  of  a  number  of  pairs  of 
equal  weights,  equally  diftant  from  the  centre  of  mo¬ 
tion.  For  the  fame  reafon,  if  we  eoneeive  the  cylinder 
to  be  cut  through  at  F  the  equilibrium  will  continue, 
c ,  d  being  now  the  points  at  which  the  weights  AF, 

FB  a£I,  and  their  diftanees  cf  d f  from  the  centre  of 
motion  being  equal.  Confequently  the  arms  AF,  FB 
have  the  fame  energy  in  turning  the  lever  round  f  as  if 
weights  equal  to  AF,  FB  w'ere  fufpended  at  the  diftanee 
of  their  middle  points  c,  d  from  the  fulerum. 

Let  P  therefore,  in  fig.  5.  be  the  powrer,  W  the 
weight,  m  the  weight  of  the  arm  AF,  and  n  the  weight  ^ 
of  FB.  Then  when  there  is  an  equilibrium  we  fhall 
have  (Prop.  I.  Cor.  3.)  P  x  AF-f  m  x  ^AF=W  X  FB 
+  «  XtFB  y  and  finee  the  weight  m  acting  at  half  the 
diftanee  AF  is  the  fame  as  half  the  ^weight  m ,  a&ing  at 

the 
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the  whole  diftance  AF,  we  may  fubffitute  AF 
inftead  of  mx  1  AF,  and  the  equation  becomes 
V+'z/u  X  AF=  W+f„  X  FB .  Hence 


p W x  FB 

AF 


w  P+i«><AF_  , 

FB  T 

_ W  +  \n  XJtFB _ 


P  ±In  X  2AF —  w 

_ FB 

AF==W+?"  X  FB 

__£  +  im 

?1?_P+>XAF 

1B-~w+^r- 

50.  Cor.  If  the  arms  of  the  lever  are  not  of  uniform 
denfity  and  thickncfs,  inftead  of  the  diitance  of  their 
middle  points,  we  mull  take  the  diitance  of  their  centre 
of  gravity  from  the  fulcrum. 


Prop.  III. 

51.  If  two  forces  a£ling  in  any  direction,  and  in 
the  fame  plane,  upon  a  lever  of  any  form,  are 
in  equilibrio,  they  will  be  reciprocally  propor¬ 
tional  to  the  perpendiculars  let  fall  from  the 
fulcrum  upon  the  directions  in  which  they  aft. 

Plate  52m  -^el  AFB  be  a  lever  of  any  form,  F  its  fulcrum, 
€CCXVII.  A,  B  the  points  to  which  the  forces,  or  the  power  P  and 
Fig.  1.  Sc  2.  weight  W,  are  applied,  and  AE,  BK  the  directions  in 
which  thefe  forces  aft.  Make  AE  to  PK  as  P  is  to 
W,  and  they  will  therefore  reprefent  the  forces  applied 
at  A  and  B.  Draw  AC  perpendicular  to  AF  and 
EC  parallel  to  it,  and  complete  the  parallelogram 
AD  EC.  In  the  fame  way  form  the  parallelogram 
BGKH.  Produce  EA  and  KB  towards  m  and  n  if 
neeeffary,  and  let  fall  F  m,  F  n  perpendicular  to  AE, 
B  K  produced.  Then  P  fhall  be  to  W  as  F  n  is  to  F  m. 
By  the  refolution  of  forces  (Dynamics,  §  140.)  the 
force  AE  is  equivalent  to  forces  reprefent ed  by  AD  and 
AC,  and  afting  in  thefe  direftions.  But  as  AD  afts 
in  the  direftion  of  the  arm  AF,  it  can  have  no  influ¬ 
ence  in  turning  the  lever  round  F,  and  therefore  AC 
reprefents  the  portion  of  the  force  AD  which  contii- 
butes  to  produce  an  angular  motion  round  F.  In  the 
fame  way  it  may  be  fhewn  that  BG  is  the  part  of  the 
force  BK  which  tends  to  move  the  lever  round  F. 
Now  fuppofc  AF  produced  to  B,  FB  being  made  equal 
to  FB  and  B'G'— BG.  Then  by  Prop.  I.  AC  :  B'G' 
iziFB'  :  FA*,  but  by  Axiom  1.  the  effort  of  BG  to 
turn  the  lever  round  F  is  equal  to  the  effort  of  the 
equal  force  B'G'  to  turn  the  lever  round  F  *,  therefore 
AC  :  BG-FB  :  FA  and  AC  X  FArrBG  x  FB.  Now 
the  triangles  ACE,  AEw  are  fimilar,  becaufe  the 
angles  at  F  and  M  are  both  right,  and  on  account  of 
the  parallels  DF,  AC,  MACzrADF*,  therefore  AC  : 
AE— ¥ m  :  FA,  and  AC  xFA  =  AE  xFw.  For  the 
fame  reafon  in  the  fimilar  triangles  BGK,  BF  n  we 
have  BG  :  BK=F  n  ;  FB,  and  BK  X  F  fl=BG  x  FB. 


Henee  AE  x  E^=  BK  X  F  n,  and  AE  :  BK  or  P  :  W  Theory. 

~F«:Fa  <£.  E.  D.  v - v - - 

53.  Cor.  1.  The  forces  P  and  W  are  reciprocally  Corollaries, 
proportional  to  the  fines  of  the  angles  which  their  cli-  j, ^  2 
reftions  make  with  the  arms  of  the  lever,  for  F  m  is 
evidently  the  fine  of  the  angle  FAra,  and  F  n  the  fine 
of  the  angle  FB  tf,  FA,  FB  being  made  the  radii  ; — 
therefore  P  :  WrzSin.  FB  n  :  Sin.  FA  m,  or  P  :  W 

Since  FA  :  F  wrrRad.  : 


Sin.  FAw  Sin.  FB/z’ 


Sin.  FA  m,  we  have  F  mz 


FA  x  Sin.  FA  / 


Rad. 


and  lince 


FB  :  F/zzzRad. :  Sin.  FB//,wc have  Fmzz 


FB  x  Sin.FB/z 
Rad. 


but  in  the  cafe  of  an  equilibrium  P  :  WzrF  n  :  F  ///,  ccn- 
FB  x  Sin.  FB  n  FA  x  Sin.F Am 
Rad.  *  Rad.  * 
and  fince  magnitudes  have  the  fame  ratio  as  their  equi¬ 
multiples,  P  :  \\  =EB  X  Sin.  EE  n  :  FA  x  Sin.  FA rn* 

54.  Cor.  2.  rl  he  energies  of  the  forces  P,  W  to 
turn  the  lever  round  the  fulcrum  F  is  the  fame  at  what¬ 
ever  point  in  the  direftions  m  E,  ;/  K  they  are  applied, 
for  the  perpendiculars  to  which  thefe  energies  are  pro¬ 
portional  remain  the  fame. — The  truth  of  this  corollary 
has  been  affumed  as  an  axiom  by  feme  writers  on  me¬ 
chanics,  who  have  very  readily  deduced  from  it  the. 
preceding  propofition.  But  it  is  very  obvious  that  the 
truth  affumed  as  felf-evident  is  nearly  equivalent  to  the 
truth  which  it  is  employed  to  prove.  Thofe  who  have 
adopted  this  mode  of  demonfl ration  illullrate  their 
axiom  by  the  cafe  of  a  folid  body  that  is  either  pufhed 
in  one  direftion  with  a  ftraight  rod,  or  drawn  by  a 
cord  ,  in  both  of  which  cafes  it  is  manifeft  that  the 
effeft  of  the  force  employed  is  the  fame,  at  whatever 
part  of  the  rod  or  firing  it  is  applied  :  But  thefe  cafes 
are  completely  different  from  that  of  a  body  moving 
round  a  fixed  centie. 

55.  Cor.  3.  If  AE  and  BK  the  direftions  in  which 
the  forces  P,  W  are  exerted  be  produced  till  they  meet 
at  L ;  and  if  from  the  fulcrum  E  the  line  FS  be  drawn 
parallel  to  the  direftion  AL  of  one  force  till  it  meets  EL, 
the  direftion  of  the  other  ;  then  LS,  SF  will  reprefent 
the  two  forces.  For  as  the  fides  of  any  triangle  arc  as 
the  fines  of  the  oppofite  angles  LS  :  SF— fin.  LFS  :  fin. 
FLS  ,  but  cn  account  of  the  parallels  FS,  AL  the 
angle  LFS— FLA,  and  FL  being  radius  F  m  is  the 
fine  of  FLA  or  LFS,  and  F  n  the  fine  of  FLS,  there¬ 
fore  by  fubfiitution  LS  :  SF—  F  m  :  F  n,  that  is  as  the 
force  W  :  P. 

56.  Cor.  4.  If  feveral  forees  aft  upon  a  lever,  and 
keep  it  in  equilibrio,  the  fum  of  the  produfts  Gf  the 
forces  and  the  perpendiculars  from  the  fulcrum  to  the 
direftion  of  the  different  forces  on  one  fide  is  equal  to 
the  fum  of  the  produfts  on  the  other.  For  fince  the 
energy  of  each  force  to  turn  the  lever  is  equal  to  the 
produft  of  the  force  and  the  perpendicular  from  the 
fulcrum  on  the  line  of  its  direftion  ;  and  fince  in  the 
cafe  of  an  equilibrium,  the  energy  of  all  the  forees  on 
one  fide  of  the  fulcrum  muff  be  equal  to  the  energy  of 
all  the  forces  on  the  other  fide,  the  produfts  propor¬ 
tional  to  their  energies  mult  alfo  be  equal. 

57.  Cor.  5.  If  two  forces  aft  in  a  parallel  direftion 
upon  an  angular  lever  whofe  fulcrum  is  its  angular 

point, 


fequently  P  :  W 


MECH 

Theory,  point,  thefe  force?  will  be  in  equilibrio  when  a  line 

* - r— ^  drawn  from  the  fulcrum  upon  the  line  which  joins  the 

two  points  where  the  forces  are  applied,  and  parallel  to 
the  direftion  of  the  forces,  cuts  it  in  fuch  a  manner  that 
the  two  parts  are  reciprocally  proportional  to  the  forces 
applied. 

Fig.  3.  Let  AFB  be  the  angular  lever,  whofe  fulcrum  is  F, 

and  let  the  forces  P,  W  be  applied  at  A  and  B  in  the 
parallel  direftions  P  /;/,  W  n  ;  then  if  the  line  FD,  pa¬ 
rallel  to  P  m  or  W  n ,  cut  AB  in  fuch  a  manner  that 
DB  :  1)A=P  :  W,  the  forces  will  be  in  equilibrio. 
Draw  F  vi  perpendicular  to  P  m,  and  produce  it  to  n  ; 
then  fmee  A  7/2,  B  n  are  parallel,  m  n  will  alfo  be 
perpendicular  to  B  n,  and  by  the  propofition  (Art.  51.) 
T  n  :  F  m  =  P  :  W.  Now,  if  through  F,  there  be 
drawn  vi'  n’  parallel  to  AB,  the  triangles  F  m  m’,  F  n  nl 
will  be  fimilar,  and  we  (hall  have  F  ?i  :  F  mzz F  n 1 :  F m\ 
but  on  account  of  the  parallels  AB,  F :  F  vif 

—  DR  :  DA,  therefore  DB  :  DA~P  :  W. 

Fig.  4.  58.  Cor.  6.  Let  CB  be  a  body  moveable  round 

its  centre  of  gravity  F,  and  let  two  forces  P,  W  aft 
upon  it  at  the  points  A,  B  in  the  plane  AFB,  in  the 
direftions  AP,  BW  5  then  fince  this  body  may  be  re¬ 
garded  as  a  lever  whofe  fulcrum  is  F,  the  forces  will  be 
in  equilibrio  when  P  :  W=F  n  :  F  ?n  the  perpendicu¬ 
lars  on  the  direftions  in  which  the  forces  aft. 

Tig  5.  59.  Cor.  7.  If  AB  be  an  inflexible  rod  moveable 

round  F  as  a  fulcrum,  and  afted  upon  by  two  forces 
P,  W  in  the  direftions  A  //z,  A  n ,  thefe  forces  will  be 
in  equilibrio  when  they  are  to  one  another  as  the  per¬ 
pendiculars  F  «,  F  m. — For  by  cor.  2.  the  .forces  may 
be  eonfidered  as  applied  at  m  and  tz,  and  tn  F  n  may  be 
regarded  as  the  lever  ;  but  by  the  propofition  (Art.  51.) 
P  :  W— F  n  :  F  ?n;  F  7/2,  F  n  being  perpendiculars  upon 
A  772,  A  72. 

Tig.  6.  60.  Cor.  8.  Let  DE  be  a  heavy  wheel,  and  FG 

an  obftacle  over  which  it  is  to  be  moved,  by  a  force  P, 
afting  in  the  direftion  AH.  Join  AF,  and  draw  F  772, 
F  72  perpendicular  to  C  A  and  AH.  The  weight  of  the 
wheel  is  evidently  the  weight  to  be  railed,  and  may  be 
reprefented  by  W  afting  at  the  point  A  in  the  vertical 
direftion  AC.  We  may  now  confider  AF  as  a  lever 
whofe  fulerum  is  F,  and  by  cor.  7.  there  will  be  an 
equilibrium  when  P  :  Wr=F  n  :  F  m .  Since  F  m  re- 
prefents  the  mechanical  energy  of  the  power  P  to  turn 
the  wheel  round  F,  it  is  obvious  that  when  FG  is 
equal  to  the  radius  of  the  wheel,  thb  weight  P,  how¬ 
ever  great,  has  no  power  to  move  it  over  the  obftacle  ; 
for  when  FG=r  AC,  F  77z=ro,  and  F  m  x  Pr=o. 

K i#.  7.  61.  Cor.  9.  If  a  man  be  placed  in  a  pair  of  feales 

hung  at  the  extremities  of  a  lever,  and  is  in  equilibrio 
with  a  weight  in  the  oppofite  fcale,  then  if  he  preffes 
againft  any  point  in  the  lever,  except  that  point  from 
which  the  fcale  is  fufpended,  the  equilibrium  will  be 
dedroyed.  Let  CB  be  the  lever  in  equilibrio,  F  its 
fulcrum,  and  let  the  feales  be  fufpended  from  A  and  B, 
AP  being  the  fcale  in  which  the  man  is  placed.  Then 
if  lie  prelfesJ  with  his  hand  or  with  a  rod  again  ft  D,  a 
point  nearer  the  centre  than  A,  the  fcale  will  take  the 
pofition  AP',  and  the  fame  effeft  will  be  produced  as 
if  AD  were  a  folid  mafs  afting  upon  the  lever  in  the 
direftion  of  gravity.  Confequently  if  V p  be  drawn 
perpendicular  from  the  point  P'  to  FC,  F p  will  be  the 
lever  with  which  the  man  in  the  fcale  tends  to  turn 
the  lever  round  the  fulcrum  \  and  as  F p  is  greater  than 
Y0L.Xin.Pan  I. 
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FA,  the  man  will  preponderate.  In  the  fame  wTay  it  Theory, 
it  may  be  fhown,  that  if  the  man  in  the  fcale  A P  prefies 
upwards  again  If  a  point  C,  more  remote  from  the  ful¬ 
crum  than  A,  he  wTill  diminifh  his  relative  weight,  and 
the  fcale  W  will  preponderate,  for  in  this  cafe  the  icale 
afifumes  the  pofition  AP",  and  F pf  becomes  the  lever 
by  which  it  afts. 

62.  CoR.  10.  If  a  weight  W  be  fupported  by  an-Fig..  ft. 
inclined  lever  reding  on  the  fulcra  A,  B,  the  preiiurc 
upon  A  is  to  that  upon  B  inverfely,  as  Af  is  to/4,. 

the,  feftions  of  a  horizontal  line  by  the  vertical  direftion 
of  the  weight  W. 

Remove  the  fulcrum  A,  and  fupport  the  extremity 
A  by  a  weight  P,  equal  to  the  preilure  upon  A  \  then 
B  being  the  centre  of  motion,  and  m  n  being  drawn 
through  F  perpendicular  to  the  direftion  of  the  forces 
A  77/,  E /  and  confequently  parallel  to  A  4,  we  have 
(Art.  51.)  P  :  W~F  n  :  F  772=1/4  :  /  A,  that  is,  the 
preilure  upon  A  is  to  the  preilure  upon  B  inverfely  as 
A/is  to/ 4. 

Scholium. 

63.  Various  attempts  have  been  made  by  different 
writers  on  mechanics  to  give  a  complete  and  iatisfac- 
tory  demondration  of  the  fundamental  property  of  the 
lever.  The  fil'd  of  thefe  attempts  was  made  by  Archi¬ 
medes,  who  affumes  as  an  axiom,  that  if  two  equal  bo¬ 
dies  be  placed  upon  a  lever,  they  will  have  the  fame  in¬ 
fluence  in  giving  it  a  rotatory  motion  as  if  they  were 
both  placed  in  the  middle  part  between  them.  This 
truth,  however,  is  far  from  being  felf  evident,  and  on 

this  account  Mr  Vince  *  has  completed  the  demonflra-  *  Phil . 
tion  by  making  this  axiom  a  preliminary  propofition.  Tranf. 

The  demondration  of  Galileo  f  is  both  fimple  and  ele- *794- P*  33 
gant,  and  does  not  feem  to  have  attrafted  much  notice,  ^  famon* 
though  in  principle  it  is  exaftly  the  fame  as  that  of ' pratiunts 
Archimedes  completed  by  Mr  Vince.  Galileo  fuf-  Mathemat * 
pends  a  folid  cylinder  or  prifm  from  a  lever  by  feveral 
threads.  When  the  lever  is  hung  by  its  centre,  the^’ 
whole  is  in  equilibrio.  He  then  fuppofes  the  cylinder 
to  be  cut  into  two  unequal  parts,  which  from  their 
mode  of  fufpenfion  dill  retain  their  pofition,  and  then 
imagines  each  part  of  the  cylinder  to  be  fufpended  by 
its  centre  from  the  lever.  Here  then  we  have  two 
unequal  weights  hanging  at  unequal  didances  from  the 
centre  of  fufpenfion,  and  it  follows  from  the  condruc-. 
tion,  that  thefe  weights  are  in  the  reciprocal  ratio  of 
their  didances  from  that  centre.  Mr  Vince,  on  the 
other  hand,  employs  a  cylinder  balanced  on  a  fulcrum. 

He  fuppofes  this  cylinder  divided  into  unequal  parts,, 
and  thus  concludes  from  his  preliminary  propofition, 
that  thefe  unequal  parts  have  the  fame  effeft  in  turning 
the  lever  as  if  the  weight  of  thefe  parts  was  placed  in 
their  centres*,  which  is  done  by  Galileo  by  fufpending 
them  from  their  centres.  From  this  the  fundamen¬ 
tal  property  of  the  lever  is  eafily  dedueed. — The  next 
demondration  was  given  by  Huygens,  who  affumes  as 
an  axiom,  that  if  any  weight  placed  upon  *a  lever  is 
removed  to  a  greater  didance  from  the  fulcrum,  its  ef¬ 
fort  to  turn  the  lever  will  be  increafed.  This  axiom 
he  might  have  domondrated  thus,  and  his  demonflra-' 
tion  would  have  been  completely  fatisfaftory,  though 
it  applies  only  to  cafes  where  the  arms  of  "the  lever  plate 
are  commenfurable.  Let  AB  be  a  lever  w  ith  equal  ( CCXVI. 
weights  C,  D,  fupported  on  the  fulcra  /,  F,  fo  that  Fig.  t.  * 
H  A/= 
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.  Thcory-  r  A/rrFB  5  then,  as  was  ftiown  in  Prop.  I.  the  weights 
v  will  be  in  equilibrio,  and  each  fulcrum  will  fupport 
a  weight  equal  to  C  or  D.  By  removing  the  fulcrum 
f  the  weight  C  mull  defcend,  as  the  equilibrium  is  de- 
'ftroyed  by  a  weight  equal  to  C  acting  at  f ;  therefore 
the  weight  C,  at  the  diftance  AF,  has  a  greater  effe£l 
in  turning  the  lever  than  an  equal  weight  D  plaoed  at 
a  lefs  diftance  FB. — In  Sir  Ifaac  Newton’s  demonftra- 
tion,  it  is  fuppofed  that  if  a  given  weight  a£l  in  any 
dire&ion,  and  if  feveral  radii  be  drawn  from  the  ful¬ 
crum  to  the  line  of  dire&ion,  the  effort  of  that  weight 
to  turn  the  lever  will  be  the  fame  to  whatever  of  thefe 
radii  it  is  applied.  It  appears,  however,  from  Art.  54. 
that  this  principle  is  far  from  being  felf-evident,  and 
therefore  the  demonftration  which  is  founded  upon  it 
cannot  be  admitted  as  fatisfa£lory.  The  demonftration 
*  Account  given  by  Maclaurin  *  is  Ample  and  convincing,  and 
of  Ar<?w-  has  been  highly  approved  of  by  Dr  T.  Young,  and  other 
ton  s  pf-  writers  on  mechanics,  though  it  extends  only  to  any 
commenfurable  proportion  of  the  arms.  He  fuppofes 
Plate  the  lever  AB  with  equal  arms  to  be  in  equilibrio  upon 
fTCt^XVII.  j-]ie  fulcrum  F,  by  means  of  the  equal  forces  P,  W,  in 
9*  which  cafe  the  fulcrum  F  will  evidently  be  prelfed 
down  with  a  weight  equal  to  2  PzrP+W.  He  then 
fubflitutes,  inftead  of  the  weight  P,  a  fixed  obfiacle  O, 
which  will  not  deftroy  the  equilibrium,  and  confiders  the 
fulcrum  as  f  ill  loaded  with  a  weight  equal  to  P-f-W. 
The  prelfure  on  F  being  therefore  equal  to  2  P  or 
P-f-W,  a  weight  E  equal  to  2  P,  and  adling  upwards, 
is  fubilituted  in  the  room  of  that  prelfure,  fo  that  the 
equilibrium  will  ftill  continue.  Here  then  we  have  a 
lever  AB  of  the  fecond  kind,  influenced  by  two  forces 
E  and  W  acting  at  different  diftances  from  the  fulcrum 


A*,  and  fince  Err2  P=2  W,  and  AB  =  2AF,  we 
have  E  :  W— AB  :  AF,  which  expreffes  the  funda¬ 
mental  property  of  the  lever.  Without  obje6ling  to 
the  circumftance  that  this  demonfl ration  applies  only 
to  the  lever  of  the  fecond  kind,  wre  may  be  allowed  to 
obferve,  that  it  involves  an  axiom  which  cannot  be 
called  felf-evident.  It  is  certainly  manifeft  that  when 
P  and  W  are  in  equilibrio,  the  prelfure  upon  the  ful- 
erum  is  ~  2  Pur  P-[- W  )  but  it  by  no  means  follows  that 
this  preffure  remains  the  fame  'when  the  fixed  obfiacle  O 
is  fubilituted  in  the  room  of  P.  On  the  contrary,  the 
axiom  affumed  is  a  refult  of  the  propofition  w  hich  it  is 
employed  to  prove,  or  rather  it  is  the  propofition  itfelf. 
For  if,  when  the  extremity  A  bears  again!!  the  ob¬ 
fiacle  O,  the  preffure  upon  F  is  equal  to  2  W,  the 
force  W  obvioully  produces  a  preffure  =  2  W  at  half  the 
difiance  AB,  which  is  the  property  to  be  demonfirated. 
— The  demonfirations  given  by  Mr  Landen  and  Dr 
Hamilton,  the  former  in  his  Memoirs,  arid  the  latter 
$  See  alfo  in  his  Effays  f,  though  in  a  great  meafure  fatisfa£lory, 
Phi/,  hanj.  are  \ong  and  tedious.  In  the  demonftration  of  Dr  Ha¬ 
milton,  he  employs  the  following  propofition  \  that 
when  a  body  is  at  reft,  and  a£led  upon  by  three  forces, 
they  will  be  to  one  another  as  the  three  fides  of  a  tri¬ 
angle  parallel  to  the  dire£lion  in  which  the  forces  a£l. 
W  hen  the  three  forces  a£l  on  one  point  of  a  body,  the 
propofition  is  true,  but  it  is  not  applicable  to  the  cafe 
of  a  lever  where  the  forces  are  applied  to  three  different 
points,  and  at  all  events  the  demonftratiion  does  not 
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hold  when  any  two  of  the  forces  a&  in  parallel  diree-  Theory, 
tions.  The  demonftration  which  we  have  given  in  *  v~" l  ^ 

Prop.  1.  is  new,  and  different  from  any  that  have  been 
noticed.  The  truths  on  which  it  is  founded  are  per- 
fe<5lly  axiomatic  }  and  the  only  objection  to  which  it 
feems  liable  is,  that  the  demonftration  extends  only  to 
a  commenfurate  proportion  of  the  arms  of  the  lever.—. 

An  analytical  demonftration  of  the  fundamental  pro¬ 
perty  of  the  lever  was  given  by  Fonceneix  in  the  Mif- 
cellan.  Jour.  tom.  ii.  p.  321.  which  was  afterwards  im¬ 
proved  by  D’Alembert  in  the  Mem.  de  l’Acad.  1769. 
p.  283. 

Prop.  IV. 

64.  When  feveral  levers  AB,  a  b,  <*  whofe  fulcra  plate 
are  F,  /,  <p,  are  fo  combined  as  to  a 61  perpendi-  CCCXVIII 
cuiarly  upon  each  other,  or  at  equal  angles  ;  1' 

and  it  the  directions  in  which  the  power  and 
weight  are  applied,  be  alfo  perpendicular  to  the 
arms,  or  at  tiie  fame  angles  with  them  as  thofe 
at  which  the  levers  a£t  upon  each  other,  there 
is  an  equilibrium  when  P  :  W— BF x bf  x/3p* : 

AF  x  X  «  <p. 

Let  M  be  the  force  which  is  exerted  by  the  firft  le¬ 
ver  AB  upon  the  fecond  a  b ,  and  N  the  force  which  is 
exerted  by  the  fecond  lever  a  b  upon  the  third  » then 
by  Prop.  I. 

P  :  M=BF  :  AF 
M  :  Nzz:  bf :  a  f 
N  :  W  =  /3  <p  :  *<p. 

Confequently  by  compofition 


vol.  xciii. 
£•  ri3 


P  :  W—BFx"  / 9  -  AF  X«/X*  <p. 

Prop.  V. 

65.  To  explain  the  new  property  of  the  lever  dis¬ 
covered  by  M.  uEpinus,  and  extended  by  Van 
Swinden. 

Let  AFB  be  any  lever  whofe  fulcrum  is  F,  and  to  FJ  ^ 
whofe  extremities  A,  B  are  applied  the  forces  P,  W  * 
in  the  dire&ions  AY,  BO.  Join  AB,  and  produce  it 
on  both  fides  towards  E  and  I.  Produce  alfo  the  line* 

Y  A,  VB  till  they  meet  in  H,  and  from  K,  through  the 
fulcrum  F,  draw  HF  f  dividing  AB  into  two  parts  A f 
B/  Let  UM  be  a  line  given  in  polition,  and  let  «,  £ 
reprefent  the  angles  which  the  direction  of  the  forces 
YA,  VB  make  with  that  line.  Let  VA  ancLVB  like- 
wife  reprefent  the  inteniity  of  the  forces  P,  W,  and  let 
VA  be  refolved  into  AE  and  YF  ;  and  the  force  VB 
into  BI  and  VI . — T  hen  the  lever  cannot  be  in  equili¬ 
brium  till 


I.  EA  xy  A-f-I±>  x/  B  is  a  maximum. 

II.  Or  putting  <p  for  the  angles  formed  by  the  lines 
AB,  UT,  which  the  lever,  when  in  equilibrio,  makes 
with  the  line  UM  given  in  polition,  there  cannot  be  an 
equilibrium  till 


Tang.  <f  X  p  x  Ay  x  Cofttff-j-Tang.  <f  X  W  X  B/x  Cul.  /3=W  X  By  X  bin.  /3 — P  x  A/x  bin. 


III.  And 
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III.  And  putting  a>  b  for  tlie  arms  AF,  BF,  and  m ,  n  for  the  angles  EAB,  EBA,  there  eannot  be 
equilibrium  unlefc  , 


Tang.  <p 


W.  b  (Sin.  /3  X  Cof.  n — Sin,  n  X  Cof.  /3) — P.  a  (Sin.  *  xCof.ro — Sin,  m  X  Cof.  a.) 
P.  a  (Cof  «xCof./7z+Sin.#X  Sin.//;)-|-W.£(Cof./3xCof.  /?  +  Sin./3  X  Sin. «.) 


i 


As  the  demonft rations  of  thefe  different  cafes  are  far 
from  being  elementary,  we  (hall  only  refer  the  reader 
to  the  memoir  upon  this  fubjcCl  given  by  /Epinus  in 
the  Nov.  Comment .  Petropol.  tom.  viii.  p.  271. 

Scholium. 

66.  This  property  of  the  lever  was  only  confidered 
by  Alpinus  in  the  cafe  of  a  reflilineal  lever  with  equal 
arms  ;  but  was  extended  by  J.  H.  Van  Swinden.  When 
the  lever  is  rectilineal  and  with  equal  arms,  we  have 
A F~ FB = A/zr B/,  and  alfo  o,  fo  that,  if  the 

Jaft  formula  is  fuited  to  thefe  conditions,  we  fhall  have 
the  formula  of  AEpinus. 

Prop.  VI. 

6 7.  If  a  power  and  weight  aCling  upon  the  arms 
of  any  lever  be  in  equilibrio,  and  if  the  whole 
be  put  in  motion,  the  velocity  of  the  power  is  to 
the  velocity  of  the  weight  as  the  weight  is  to 
the  power. 

Let  AFB  be  any  lever  whofe  fulcrum  is  F,  and  let 
the  power  P  and  weight  W  be  applied  to  its  extremi¬ 
ties  A,  B,  fo  as  to  be  in  equilibrio.  Draw  F  m,  Yn 
perpendicular  to  AD,  BE  the  dire&ion  of  the  forces 
P,  W.  Then  -fuppofe  an  uniform  angular  motion  to  be 
given  to  the  lever,  fo  as  to  make  it  deferibe  the  fmall 
angle  AFA',  the  pofition  of  the  lever  will  now  be 
A'FB',  and  the  dirc&ions  of  the  forces,  P,  W  will  be 
A'D',  B'E,  parallel  to  AD,  BE  refpe&ively,  fince  the 
angle  AEF  is  exceedingly  fmall.  Join  A  A',  BB',  and 
from  A'  and  B'  draw  A'v,  B's;  perpendicular  to  AD 
and  BE.  Now  it  is  obvious,  that  though  the  point  A 
has  moved  through  the  fpace  AA'  in  the  fame  time 
that  the  point  B  has  deferibed  the  fpace  BB',  yet  A  x 
is  the  fpace  deferibed  by  A  in  the  dire&ion  AD,  and 
B  25  the  fpace  deferibed  by  B  in  the  direction  BE. 
For  if  we  fuppofe  a  plane  palling  through  A  at  right 
angles  to  AD,  ?nd  another  through  P  parallel  to  the 
former  plane,  it  is  manifeft  that  A  x  meafures  the  ap¬ 
proach  of  the  point  A  to  the  plane  palling  through  P  ; 
and  for  the  fame  reafon  B  meafures  the  approach  of 
the  point  B  to  a  plane  palling  through  W  at  right 
angles  to  WB.  Therefore  A  x,  B  2;  reprefent  the 
fpaces  uniformly  and  fimultaneoufly  deferibed  by  the 
points  A,  B,  and  may  therefore  be  taken  to  denote  the 
velocities  of  thefe  points  (Dynamics,  §  14.)  ;  confe- 
quently  the  velocity  of  A  :  the  velocity  of  Brr  A  x  :  B  25. 
Now,  in  the  triangles  Ax  A\  Ym  A,  the  exterior  an¬ 
gle  x  AF=AwF-fwF,  A  (Euclid,  B.  I.  Prop.  32.) 
and  A'AF=rA//zF,  becaufc  AFA'  is  fo  exceedingly 
fmall  that  A' A  is  fcnlibly  perpendicular  to  AF ;  confe- 
quently  #  AA'=  AE  m:  and  as  the  angles  at  a?  and  m 
are  right,  the  triangles  A  a*  A',  AmY  are  fimilar 
(Geometry,  Theor.  XX.  SeCt.  IV.). 

Therefore,  A  a  :  AA'zzF  m  :  FA,  and  in  the  fimilar 
triangles  AFA',  BFB'  AA'  :  BB'=FA  :  FB,  and  in 
the  fimilar  triangles  BB's,  BF/;,  BB' :  BsrrFB  :  F/7, 
therefore  by  compofition  we  have  A  x  :  B  zzzYm  :  Yn. 


But  by  Proportion  II.  P  :  WzzF /z  :  Y m,  confequent- 
ly  Ax  :  B  «zzW  :  P,  that  is,  the  velocity  of  the  power 
is  to  the  velocity  of  the  weight  as  the  weight  is  to  the 
power.  (,).  E.  D. 

68.  Cor.  Since  A  x  :  B  ixnW  :  P  we  have  A  x  x  P 
zzB^xW,  that  is,  the  momenta  of  the  power  and 
weight  are  equal. 

SECT.  II.  On  the  Inclined  Plane . 

69*  Definition.  An  inclined  plane  is  a  plane  fur-  Plate 
face  AB,  fupported  at  any  angle  ABC  formed  with 
the  horizontal  plane  BC.  The  inclination  of  the  plane 
is  the  angle  which  one  line  in  the  plane  AB  forms  with 
another  in  the  horizontal  plane  BC,  both  thefe  lines 
being  at  right  angles  to  the  common  interfeCtion  of  the 
two  planes. — The  line  BA  is  called  the  length  of  the 
plane ,  AC  its  height ,  and  BC  the  length  of  its  bafe. 

70.  In  order  to  undcrfland  how  the  inclined  plane 
aCls  as  a  mechanical  power,  let  us  fuppofe  it  necelfary 
to  elevate  the  weight  D  from  C  to  A.  If  this  weight 
is  lifted  by  the  arms  of  a  man  to  the  point  A,  he  mull 
fupport  the  whole  of  the  load  *,  but  when  it  is  rolled  up 
the  inclined  plane,  a  confiderable  part  of  its  weight  is 
fupported  upon  the  plane,  and  therefore  a  much  fmaller 
force  is  capable  of  railing  it  to  A. 

Prop.  I. 

71.  When  any  weight  W  is  kept  in  equilibrio  up¬ 
on  an  inclined  plane  by  a  power  P,  the  power  is 
to  the  weight  as  the  fine  of  the  plane’s  inclina¬ 
tion  is  to  the  fine  of  the  angle  which  the  direc¬ 
tion  of  the  power  makes  with  a  line  at  right 
angles  to  the  plane. 

Let  MN  be  the  inclined  plane,  NO  a  horizontal  Fig.  5. 
line,  and  MNO  the  inclination  of  the  plane,  and  let 
the  weight  W  be  fuftained  upon  MN  by  means  of  the 
power  P  ailing  in  the  dire&ion  AE.  From  the  point 
A,  the  centre  of  gravity  of  the  weight,  draw  AB  per¬ 
pendicular  to  the  horizontal  plane  ND,  and  AF  per¬ 
pendicular  to  MN  $  produce  EA  till  it  meets  the  plane 
in  C,  and  from  the  point  F  where  the  body  touches  the 
plane  draw  Ym  at  right  angles  to  AC,  and  F^  at  right 
angles  to  AB.  Then,  fince  the  whole  body  may  be 
confidered  as  collected  in  the  centre  of  gravity  A,  AB 
will  be  the  diredion  in  which  it  tends  to  fall,  or  the  di¬ 
rection  of  the  weight,  and  EA  is  the  direction  of  the 
power ;  but  AF  is  a  lever  whofe  fulcrum  is  F,  and  fince  it 
is  aCled  upon  by  two  forces  which  are  in  equilibrio,  we 
fhall  have  (Art.  59.)  P  :  W=zY  n  :  Y  m,  that  is,  as  the 
perpendiculars  drawn  from  the  fulcrum  to  the  direction 
in  which  the  forces  aCl.  Now  FA  being  radius,  F  n 
is  the  fine  of  the  angle  FAB,  and  F  m  is  the  fine  of 
the  angle  FAC$  but  FAB  is  equal  to  MNO  the  angle 
of  the  plane’s  inclination,  on  account  of  the  right  angles 
at  F  and  B  and  the  vertical  angles  at  D  5  and  FAC  is. 
the  angle  which  the  direClion  of  the  power  makes  with 
a  line  perpendicular  to  the  plane  \  therefore  P  ;  W 
H  2  as 
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Theory.  as  the  fine  of  the  plane’s  inclination,  is  to  the  fine  of  the 
f  1  *  angle  formed  by  the  diredion  of  the  power  with  a  line 
at  right  angles  to  the  plane. 

72.  Cor.  i.  When  the  power  ads  parallel  to  the 
plane  in ‘the  direction  AE',  P  is  to  W  as  EA  to  E  n, 
that  is,  as  radius  is  to  the  fine  of  the  plane’s  inclination, 
or  on  account  of  the  fimilar  triangles  FA/z,  MNO,  as 
the  length  of  the  plane  is  to  its  height.  In  this  cafe 
the  power  ads  to  the  greateft  advantage. 

73.  Cor.  2.  When  the  power  ads  in  a  vcrticalline 
As,  F  m  becomes  equal  to  or  coincides  with  F //,  and 
wc  have  P  :  W=F  n  :  F  n,  that  is,  the  power  in  this 
cafe  fufiains  the  whole  weight. 

74.  Cor.  3.  When  the  power  ads  parallel  to  the 
bafe  of  the  plane  in  the  diredion  A  e,  P  :  WzzrF  n  :  Ff 
r=F  n  :  A  n . 

7  c.  Cor.  4.  When  the  power  ads  in  the  direction 
AF  e'  perpendicular  to  the  plane,  it  has  no  power  to 
refill  the  gravity  of  the  weight  5  for  the  perpendicular 
from  the  fulcrum  F,  to  which  its  energy  is  proportional, 
vanishes. 

76.  Cor.  5.  Since  the  body  W  ads  upon  the  plane 
in  a  diredion  AF  perpendicular  to  the  plane’s  lurface, 
(for  its  force  downwards  may  be  refolved  into  two,  one 
parallel  to  the  plane,  and  the  other  perpendicular  to  it), 
and  fince  the  reaction  of  the  plane  mull  alfo  be  perpen¬ 
dicular  to  its  furface  (Dynamics,  §  149.),  that  is,  in 
the  direction  FA,  then,  when  the  diredion  of  the  power 
is  A  e  parallel  to  the  horizon,  the  power,  the  weight, 
and  the  preflure  upon  the  plane,  will  be  refpedively  as 
the  height,  the  bafe,  and  the  length  of  the  plane.  The 
weight  W  is  aded  upon  by  three  forces  }  by  its  own 
gravity  in  the  direction  A  n,  by  the  rea61ion  of  the 
plane  in  the  diredion  AF,  and  by  the  power  P  in  the 
diredion  AF.  Therefore,  fince  thefe  forces  are  in 
equilibrio,  and  fince  Af  is  parallel  to  n  F,  and  Ff  to 
A  «,  the  three  fides  AF,  A  f  F f  will  reprefeut  the 
three  forces  (Dynamics,  §  144.).  But  the  triangle 
AF  /is  fimilar  to  A  n  F,  that  is,  to  MNO,  for  it  was 
already  fhewn  that  tire  angle  n  AF  is  equal  to  MNO, 
therefore,  fince  in  the  triangle  AF /  AF  reprefents 
the  preflure  on  the  plane,  A  f  the  weight  of  the  body, 
and  F  f  the  energy  of  the  power,  thefe  magnitudes  will 
alfo  be  reprefen  ted  in  the  fimilar  triangle  MNO  by  the 
fides  MN,  MO,  NO. 

Fig.  6.  77.  Cor.  6.  If  a  powrer  P  and  weight  W  arc  in 

equilibrio  upon  two  inclined  planes  AB,  AC  *,  P  :  Wzr 
AB  :  AC.  Let  p  be  the  power,  which  ailing  on  the 
weight  W  in  a  direction  parallel  to  the  plane  would 
keep  it  in  equilibrio,  then  we  have  p  :  WrrAD  :  AC  j 
but  fince  the  firing  is  equally  ftretchcd  at  every  point, 
the  fame  power  p  will  alfo  fuftain  the  power  P,  confe- 
quently  P  :  /?=  AB  :  AD,  and  by  compofition  P  :  W 
s=AB  :  AC. 


Prof.  II. 

.78.  If  a  fpherical  body  is  fupported  upon  two  in¬ 
clined  planes,  the  preffures  upon  thefe  planes 
will  be  inversely  as  the  fines  of  their  inclination, 
while  the  abfolute  weight  of  the  body  is  repre- 
fented  by  the  fine  of  the  angle  formed  by  the 
two  planes. 

Fig.  7.  Let  AC,  BC  be  the  two  inclined  planes,  and  F  the 
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fpherical  body  which  they  fupport.  The  whole  of  its 
matter  being  fuppofed  to  be  collected  in  its  centre  of 
gravity  F,  its  tendency  downwards  will  be  in  the  ver¬ 
tical  line  FG.  The  reaction  of  the  planes  upon  F  is 
.evidently  in  the  diredion  MF,  NF  perpendicular  to 
the  furface  of  thefe  planes,  and  therefore  we  may  con- 
fider  the  body  F  as  influenced  by  three  forces  acting  in 
the  directions  EC,  EM,  FN  j  but  thefe  forces  are  re¬ 
presented  by  the  fides  of  the  triangle  ABC  perpendicu¬ 
lar  to  their  directions,  (Dynamics,  §  144.)?  confe- 
quently  the  abfolute  freight  of  the  body  F,  the  preflure 
upon  the  plane  AC,  and  the  preflure  upon  the  plane 
BC,  are  refpedively  as  AB,  AC,  and  BC,  that  is,  as 
the  fines  of  the  angles  ACD,  ABC,  BAC,  for  in  every 
triangle  the  fides  are  as  the  fines  ,  of  the  oppofite  angles, 
or,  to  exprefs  it  in  fymbols,  W  being  the  abfolute 
weight  of  the  body,  w  the  preflure  on  AC,  and  w'  the 
preflure  on  BC, 


Theory. 


W  :  w  :  ‘lu'rrAB  :  AC  :  BC,  or 
W:w:  u/=fm.  ACB  :  fin.  ABC  :  fin.  BAC. 


But  on  account  of  the  parallels  AB,  DF,  the  angle 
ABCrrBCF,  and  BACnACD,  therefore  the  pref¬ 
fures  upon  the  planes  are  inverfely  as  the  fines  of  their 
inclination,  the  abfolute  weight  of  the  body  being  re- 
prefented  by  the  fine  of  the  angle  formed  by  the  fur- 
faces  of  the  two  planes. 

79.  Cor.  I.  Since  the  two  fides  of  a  triangle  are  Corollaries’ 
greater  than  the  third,  the  fum  of  the  relative  weights 
fupported  by  the  two  planes  is  greater  than  the  abfolute 
weight  of  the  body. 

80.  Cor.  2.  If  the  inclination  of  each  plane  is  6o°, 
then  ACB  rnuft  alfo  be  6o°,  and  the  triangle  ABC 
equilateral,  confequently  the  preflure  upon  each  plane 
is  equal  to  the  abfolute  wTeight  of  the  body. 

81.  CoR.  3.  When  the  inclination  of  each  plane 
increafes,  the  preflure  which  each  fufiains  is  alfo  in- 
creafed  \  and  when  their  inclination  diminiflies  till  it 
almofi  vaniflies,  the  preflure  upon  each  plane  is  one 
half  of  the  abfolute  weight  of  the  body  F. 


Prop.  III. 

.82.  If  a  body  is  raifed  with  an  uniform  motion 
along  an  inclined  plane,  the  velocity  of  the 
power  is  to  the  velocity  of  the  weight  as  the 
weight  is  to  the  power. 

Let  the  weight  W  be  drawn  uniformly  up  the  in- 
dined  plane  AB,  from  B  to  D,  by  a  power  w-hofe  di¬ 
redion  is  parallel  ,to  DH.  Upon  DB  deferibe  the 
circle  BFEDN,  cutting  BC  in  E,  and  having  pro¬ 
duced  HD  to  F,  join  FP,  FB,  FE,  and  draw  DC  per¬ 
pendicular  to  BD.  Now  the  angles  BFD,  BED  are 
right  (Geometry,  Se£l.  II.  Theor.  17.),  and  there¬ 
fore,  though  the  power  moves  through  a  fpaee  equal  to 
BD,  yet  its  velocity  in  the  diite&ion  DK  is  mealured 
by  the  fpaee  FD  uniformly  deferibed  }  and -for  the  fame 
reafon,  *  though  the  weight  W  deferibes  the  fpaee  BD, 
yet  its  velocity  in  the  direction  in  which  it  ads,  that  is, 
in  a  vertical  diredion,  is  evidently  meafured  by  the  fpaee 
DE  uniformly  deferibed.  Then  becaufe  the  triangle 
DBE  is  equal  to  DFE,  (Geometry,  Sed.  II.  Theor. 
1 5.)  and  DBE=DCH,  (Geometry,  Sed.  IV.  Theor. 
23.)  and  FDE=DHC,  (Geometry,  Sed.  I.  Theor. 
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Theory,  zx.)  the  triangles  DTE,  DHC  are  fimilar,  and  (Geo- 

- v - -  metrt,  Sea.  IV.  Theor.  20.)  DF  :  DErrDH  :  HC. 

But  DH  :  HCrzfin.  D CH  :  fin.  HD  C,  that  is,  '(art. 
71.)  DF  :  DE,  or  the  velocity  of  th^  power  to  the  ve¬ 
locity  of  the  weight,  as  W :  P.  Q.  E.  D. 

Scholium. 

83.  The  inclined  plane,  when  combined  with  other 
machinery,  js  often  of  great  ufe  in  the  elevation  of 
weights.  It  has  been  the  opinion  of  fome  writers,  that 
the  huge  mailer  of  Hone  which  are  found  at  great  alti¬ 
tudes  in  the  fplendid  remains  of  Egyptian  architecture, 
were  railed  upon  inclined  planes  of  earth,  with  the  aid 
of.  other  mechanical  powers.  This  fuppofition,  how¬ 
ever,  is  not  probable,  as  the  immenfe  blocks  of  granite 
which  eompofe  the  pyramids  of  Egypt  could  not  pof- 
fibly  have  been  raifed  into  their  prefent  fituation  by 
any  combination  of  the  mechanical  powers  with  which 
we  are  acquainted. — The  inclined  plane  has  been  very 
advantageoufly  employed  in  the  duke  of  Bridgewater’s 
canal.  After  this  canal  has  extended  40  miles  on  the 
fame  level,  it  is  joined  to  a  fub terraneous  navigation 
about  12  miles  long  by  means  of  an  inclined  plane, 
and  this  fubterraneous  portion  is  again  connected  by  an 
inclined  plane  with  another  fubterraneous  portion  about 
106  feet  above  it.  This  inclined  plane  is  a  ftratum  of 
Hone  which  Hopes  one  foot  in  four,  and  is  about  453 
feet  long.  The  boats  are  conveyed  from  one  portion 
of  the  canal  to  another  by  means  of  a  windlafs,  fo  that 
a  loaded  boat  defeending  .along  the  plane  turns  the  axis 
of  the  windlafs,  and  raifes  an  empty  boat. — A  pair  of 
Hairs,  and  a  road  that  is  not  level,  may  be  regarded  as 
inclined  planes  }  and  hence  it  is  a  matter  of  great 
importance  in  carrying  a  road  to  the  top  of  a  hill,  to 
■  clioofe  fueh  a  line  that  the  declivity  may  be  the  leaft 
poflible.  The  additional  length,  which,  in  order  to 
effeCt  this  purpofe  mull  fometimes  be  given  to  the  line  of 
road  is  a  trifling  inconvenience,  when  compared  with  the 
advantages  of  a  gentle  declivity. 

Sect.  III.  On  the  Rope  Machine , 

84.  Definition.  When  a  body  fufpended  by  twd  or 
more  ropes,  is  fuftained  by  powers  which  act  by  the 
aflillanee  of  thefe  ropes,  this  alfcmblage  of  ropes  is  called 
a  rope  machine . 


DE  :  BEzrfin.  DBE  :  fln.  BDE,  and  on  account  of 
the  parallels  DE,  AB,  the  angle  BDErzABD,  con¬ 
sequently  P  :  przlin.  DBE  :  fin.  BDE. 

86.  Cor.  i.  When  the  line  joining  the  pulleys  ia 
horizontal,  as  AC,  then  P  :  p—t'C  :  FA,  for  FC  and 
FA  are  evidently  the  fines  of  the  angles  DBE,  BDE. 

87.  Cor.  2.  Any  of  the  powers  is  to  the  weight,  as. 
the  line  of  the  angle  which  the  other  makes  with  the 
direction  of  the  weight,  is  to  the  fine  of  the  angle® 
which  the  power  makes  with  one  another.  For  linee 
DB  reprefents  the  weight,  and  BE  the  power  P,  we 
have  BE  :  BDzzfin.  BDE  :  fin.  ‘BED  j  but  on  account 
of  the  parallels  DE,  AB,  the  angle  DEB  =  ABC,  the 
angle  made  by  the  direction  of  the  powers,  consequent¬ 
ly  BE  :  BD,  that  is,  p  :  W=fin.  ABF  :  .fin.  ABC. 
In  the  fame  way  it  may  be  flaown  that  P  :  Wzrfin. 
CBF  :  fin.  ABC.  Hence  we  have  P+p  :  W~ 
fln.  CBF-f-fin.  ABF  :  fln.  ABC,  that  is,  the  fum 
of  the  powers  is  to  the  weight,  as  the  fum  of  the 
fines  of  the  angles  which  the  powers  make  with  the 
direction  of  the  weight  is  to  the  fine  of  the  angle  whieh 
the  powers  make  with  one  another. 

88.  Cor.  3.  The  two  powers  P,jp,  arc  alfo  direClly 
proportional  to  the  cofeeants  of  the  angles  formed  by 
the  direction  of  the  powers  with  the  direction  of  the 
weight.  For  flnee  P  :  p=H n.  DBE  :  fln.  BDE,  and 
by  the  principles  of  trigonometry,  fln.  DBE  :  fin.  DBE 
~  cofec.  BDE  :  cofec.  DBE,  we  have  P  :  /;ncofec. 
ABF  :  cofec.  CBF.  It  is  alfo  obvious  that  P  :  p  as 
the  fecants  of  the  angles  which  thefe  powers  form  with 
the  horizon,  flnee  the  angles  which  they  make  with 
the  horizon  are  the  complements  of  the  angles  whieh 
they  form  with  the  direction  of  the  weight,  and  the  eofe- 
cant  of  any  angle  is  juft  the  fecant  of  its  complement, 
therefore  P  :  />zzfec.  B  AF  :  fee.  BCF. 


Theory. 


Chap.  II.  On  Compound  Machines, 

89.  Definition.  Compound  machines  are  thofe 
which  are  eompofed  ‘  of  two  or  more  Ample  machines, 
either  of  the  fame  or  of  different  kinds.  The  number 
of  compound  machines  is  unlimited,  but  thofe  which 
properly  belong  to  this  chapter,  are,  1.  The  wheel  and 
axle  \  2.  The  pulley  \  3.  The  wedge  $  4.  The  ferew  y 
and,  5.  The  balance. 


Prop.  I. 

85.  If  a  weight  is  in  equilibrium  with  two  powers 
adting  on  a  rope  machine,  thefe  powers  are  in- 
verfely  as  the  fines  of  the  angles  which  the 
ropes  form  with  the  diredtion  of  the  weight. 

Let  the  weight  W  be  fufpended  from  the  point  B, 
where  the  ropes  AB,  BC  are  joined,  and  let  the 
powers  P,  p  adting  at  the  other  extremities  of  the  ropes 
which  pafs  over  the  pulleys  A,  C,  keep  this  weight  in 
equilibrio,  we  (hall  have  P  :  /izzifin.  CBD  :  fln.  ABD. 
Produce  WB  to  F,  and  let  BD  reprefent  the  force 
exerted  by  W ;  then  by  drawing  DE  parallel  to  AB, 
the  Tides  of  the  triangle  BDE  will  reprefent  the  three 
forces  by  whieh  the  point  B  is  lolieited  (Dynamics, 
$  144.)?  f°r  AB,  CB  are  the  directions  of  the  forces 
P  and  p.  We  have  therefore  P  :  p=DE  :  BE  ;  but 


Sect.  I.  On  the  Weeel  and  Axle, 

90,  The  wheel  and  axle ,  or  the  axis  in  peritrochio,  Fig.  10. 
is  reprefented  in  fig.  9.  and  confifts  of  a  wheel  AB,  and 
cylinder  CD  having  the  fame  axis,  and  moving  upon 
pivots  E,  F,  placed  at  the  extremity  of  the  cylinder. 

The  power  P  is  moft  commonly  applied  to  the  circum¬ 
ference  of  the  wheel,  and  aCts*  in  the  direction  of  the 
tangent,  while  the  weight  W  is  elevated  by  a  rope 
which  coils  round  the  cylinder  CD  in  a  plane  perpen¬ 
dicular  to  its  axis. — In  this  machine  a  winch  or  handle 
EH  is  fometimes  fubftituted  inftead  of  the  wheel,  and 
fometimes  the  power  is  applied  to  the  levers  S,  S  fixed 
in  the  periphery  of  the  wheel  ;  but  in  all  thefe  forms 
the  principle  of  the  machine  remains  unaltered.— 

That  the  wheel  and  axle  is  an  affemblage  of  levers  will 
be  obvious,  by  confidering  that  the  very  fame  effed 
would  be  produced  if  a  number  of  levers  were  to  ra¬ 
diate 
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,  nir°rv-  t  diate  from  the  centre  C,  and  if  a  rope  carrying  the 
v~  power  P  were  to  pafs  over  their  extremities,  and  t  xtri- 
cate  itfelf  from  the  defeending  levers  when  they  come 
.into  a  horizontal  pofition. 

91.  Axiom.  The  effe6t  of  the  power  to  turn  the -cy¬ 
linder  round  its  axis,  is  the  fame  at  whatever  point  in 
.  the  axle  it  is  fixed. 

Prop.  I. 

92.  In  the  wheel  and  axle  the  power  and  weight 
will  be  in  equilibrium,  when  they  are  to  one 
another  reciprocally  as  the  radii  of  the  circles 
tcv  which  they  are  applied,  or  when  the  power 
is  to  the  weight  as  the  radius  of  the  axle  is  to 
the  radius  of  the  wheel. 

Hg.  n.  Let  AD  be  a  fe&ion  of  the  wheel,  *and  BE  a  fee* 
tion  of  the  axle  or  cylinder,  and  let  the  power  P  and 
weight  W  a£l  in  the  dire£tions  AP,  WP,  tangents  to 
the  circumferences  of  the  axle  and  wheel  in  the  points 
A,  B,  by  means  of  ropes* winding  round  thefe  eireum- 
ferences.  As  the  effe6l  is  the  fame  according  to  the 
axiom,  let  the  power  and  weight  a6l  in  the  fame  plane 
as  they  appear  to  do  in  the  figure,  then  it  is  obvious 
that  the  effort  of  the  power  P  and  weight  W  will  be 
the  fame  as  if  they  were  fufpended  at  the  points  A,  B  , 
confequently  the  maehine  may  be  regarded  as  a  lever 
AFB,  whole  eentre  of  motion  is  F.  But  fince  the  di- 
redlions  of  the  power  and  weight  make  equal  angles 
with  the  arms  of  the  lever,  we  have  (Art.  36.)  P  :  W 
rrFB  :  FA,  that  is,  the  powrer  is  to  the  weight  as  the 
radius  of  the  axle  is  to  the  radius  of  the  wheel. 

Corollaries.  93.  Cor.  I.  If  the  power  and  weight  adl  obliquely 
to  the  arms  of  the  lever  in  the  diredlions  A  p,  B  w, 
draw  F  m  F  n  perpendicular  to  A  p  and  B  w,  and  as  in 
the  eafe  of  the  lever  (Art.  51.)  there  will  be  an  equili¬ 
brium  when  P  :  Wr=F  n  :  F  m.  Henee  the  tangential 
dire&ion  is  the  moft  advantageous  one  in  which  the 
power  ean  be  applied,  for  FA  is  always  greater  than 
F  m ,  and  the  leaf!  advantageous  diredlion  in  w7hieh  the 
weight  can  be  applied,  for  it  then  oppofes  the  greateft 
refiftance  to  the  power. 

94.  Cor.  2.  If  the  plane  of  the  wheel  is  inclined  to 
the  axle  at  any  angle  x,  there  will  be  an  equilibrium 
when  P  :  Wrz  femidiameter  of  the  axle  :  fin.  x, 

95.  Cor.  3.  When  the  thieknefs  of  the  rope  is  of  a 
fenfible  magnitude,  there  will  be  an  equilibrium  when 
the  power  is  to  the  weight  as  the  fum  of  the  radius 
of  the  axle,  and  half  the  thieknefs  of  its  rope,  is  to 
the  fum  of  the  radius  of  the  wheel  and  half  the  thiek¬ 
nefs  of  its  rope  \  that  is,  if  T  be  the  thieknefs  of  the 
rope  of  the  wheel,  and  t  the  thieknefs  of  the  rope  of  the 
axle,  there  will  be  an  equilibrium  when  P  :  W:=FB-f~Jr 
:  FA-f-iT. 

96.  Cor.  4.  If  a  number  of  wheels  and  axles  are  fo 
•ombined  that  the  periphery  of  the  fir  ft  axle  may  a  61 
on  the  periphery  of  the  fecond  wheel,  either  by  means 
of  a  firing  or  by  teeth  fixed  in  the  peripheries  of  each, 
and  the  periphery  of  the  feeond  axle  on  the  periphery 
of  the  third  wheel,  there  will  be  an  equilibrium  when 
the  power  is  to  the  weight  as  the  produ6l  of  the  radii 
of  all  the  axles  is  to  the  produ£l  of  the  radii  of  all  the 
xvheels.  This  corollary  may  be  demonftrated  by  the 
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fame  4'eafoning  which  is  ufed  in  Art.  63.  for  the  com-  Theory, 
binaion  of  Levers.  v"~ 

97.  Cor.  5.  In  a  combination  of  wheels,  where  tl  e 
motion  is  commifnieated  by  means  of  teeth,  the  axle  is 
ealled  the  pinion .  Since  the  teeth  therefore  muft  be 
nearly  of  the  fame  fizc,  both  in  the  wheel  and  pinion, 
the  number  of  teeth  in  each  will  be  as  their  eireum- 
ferenees,  or  as  their  radii ;  and  eonfequently  in  the  com¬ 
bination  mentioned  in  the  preceding  eorollary,  the 
power  will  be  to  the  weight,  in  the  eafe  of  an  equili¬ 
brium,  as  the  produdl  of  the  number  of  teeth  in  all  the 
pinions  is  to  the  produ£l  of  the  number  of  teeth  in  all 
the  wheels. 

Prop.  II. 

98.  In  the  wheel  and  axle  the  velocity  of  the 
weight  is  to  the  velocity  of  the  power  as  the 
power  is  to  the  weight. 

If  the  powrer  is  made  to  rife  through  a  fpace  equal  to 
the  eireumference  of  the  wheel,  the  weight  will  evi¬ 
dently  deferibe  a  fpace  equal  to  the  circumference  of 
the  axle.  Henee,  ealling  V  the  velocity  of  the  power, 
v  that  of  the  weight,  C  the  eireumference  of  the  wheel, 
and  c  that  of  the  axle,  we  have  V :  vz=  C  :  c .  But  by 
the  propofition  P  :  \V=: c  :  C,  therefore  P  :  W  z=lv  :  V. 

Scholium. 

99.  The  conftru6lion  of  the  main-fpring  box  of  the  On  the 
fufee  of  a  wateh  round  which  the  ehain  is  eoiled,  is  a  faf ee  of  a 
beautiful  illuftration  of  the  principle  of  the  wheel  and  watcIh 
axle.  The  fpring-box  may  be  eonfidered  as  the  wheel, 

and  the  fufee  the  axle  or  pinion  to  which  the  chain 
communicates  the  motion  of  the  box.  The  pow7er  re- 
fides  in  the  fpring  wound  round  an  axis  in  the  eentre 
of  the  box,  and  the  weight  is  applied  to  the  lower  cir¬ 
cumference  of  the  fufee.  As  the  force  of  the  fpring  is 
greateft  when  it  is  newTy  wound  up,  and  gradually  de- 
ereafes  as  it  unwinds  itfelf,  it  is  neeeffary  that  the  fufee 
(liould  have  different  radii,  fo  that  the  chain  may  a6l 
upon  the  fmalleft  part  of  the  fufee  w7hen  its  force  is 
greateft,  and  upon  the  largeft  part  of  the  fufee  when 
its  force  is  leaft,  for  the  equable  motion  of  the  wateh 
requires  that  the  inequality  in  the  a6lion  of  the  fpring 
fhould  be  eounteradled  fo  as  to  produee  an  uniform  ef- 
fe6l.  In  order  to  aecomplifh  this,  the  general  outline 
of  the  furface  of  the  fufee  muft  be  an  Apollonian  hyper¬ 
bola  in  which  the  ordinates  are  inverfely  as  their  re- 
fpe6live  abfeiffse.  For  further  information  on  this  fub- 
je6l,  fee  Recherches  des  Mathemat .  par  M.  Parent . 
tom.  ii.  p.  678.  ;  Traite  d'Hor/ogerie,  par  M.  Berthoud , 
tom.  i.  chap.  26.  ,  and  Traite  de  Mecanique,  par  M.  de 
la  Hire ,  prop.  72. 

Sect.  II.  On  the  Pulley. 

100.  Definition. — The  pulley  is  a  machine  com-On  the 
pofed  of  a  wheel  ivith  a  groove  in  its  circumference,  pulley, 
and  a  rope  which  paffes  round  this  groove.  The  wheel 
moves  on  an  axis  whofe  extremities  are  fupported  on  a 
kind  of  frame  ealled  the  bloek,  to  whieh  is  generally 
fufpended  the  wreight  to  be  raifed.  A  fyftem  of  pulley* 

is  called  a  muffle,  which  is  either  fixed  or  moveable  ac¬ 
cording  as  the  block  which  contains  the  pulleys  is  fixed 
or  moveable. 


Prop. 
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Prop.  I. 


Prop.  III. 


Theory. 


1 01.  In  a  {ingle  pulley,  or  fyflemof  pulleys  where 
the  different  portions  of  the  rope  are  parallel  to 
each  other,  and  where  one  extremity  of  it  is 
fixed,  there  is  an  equilibrium  when  the  power 
is  to  the  weight  as  unity  is  to  the  number  of 
the  portions  of  the  rope  which  fupport  the 
weight. 

12.  102.  Case  i.  In  the  fingle  fixed  pulley  A  A  let  the 

power  P  and  weight  W  be  equal,  and  a£l  againft  each 
other  by  means  of  the  rope  PBAW,  pafTmg  over  the 
pulley  A  A  ;  then  it  is  obvious  that  whatever  force  is 
exerted  by  P  in  the  dire£lion  PBA,  the  fame  force 
muft  be  exerted  in  the  oppolite  dire6Hon  WBA,  con- 
fequently  thefe  equal  and  oppolite  forces  mull  be  in 
equilibrio  •,  and  as  the  weight  is  fupported  only  by  one 
rope,  the  proportion  is  demonflrated,  for  P  :  Wzz  1:1. 

Fig*  *3*  -I03*  Case  2.  In  the  fingle  moveable  pulley,  where 

the  rope,  faflened  at  H,  goes  beneath  the  moveable  pulley 
D  and  over  the  fixed  pulley  C,  the  weight  to  be  raifed  is 
fufpended  from  the  centre  of  the  pulley  D  by  the 
block  /?,  and  the  power  is  applied  at  P  in  the  dire6lion 
PE.  Now  it  is  evident  that  the  portions  CFy?,  HGD 
of  the  rope  fuftain  the  weight  W,  and  as  they  are 
equally  ftretched  in  every  point,  each  mufl  fuftain  one 
half  of  W  *,  but  (Cafe  1.)  in  the  fingle  pulley  C  the 
rope  CEP  fuftains  a  weight  equal  to  what  the  rope 
CF  p  fuftains  ;  that  is,  it  fuftains  one-half  of  W.  Con- 
fequently  Pzz^-W,  or  \V~2P,  when  there  is  an  equi¬ 
librium  ;  and  fmee  the  weight  W  is  fupported  by  two 
firings,  we  have  P  :  Wzzi  :  2. 

Fig.  14.  15.  *04.  Case  3.  When  the  fame  rope  paffes  round  a 

1 5.  number  of  pulleys,  the  ropes  which  fupport  the  weight  W 

are  evidently  equally  ftretched  in  every  part,  and  there¬ 
fore  each  of  them  fuftains  the  fame  weight.  Confe- 
quently  if  there  be  ten  ropes  fupporting  the  weight, 
each  fuftains  ^th  part  of  the  weight,  and  therefore 
P— to  W,  or  WrzioP,  which  gives  us  P  :  Wzri  :  10. 
—The  pulley  in  fig.  15.  is  the  patent  pulley  invented 
by  Mr  White,  in  which  the  lateral  fri6tion  and  fhaking 
motion  is  confiderably  removed. 

Prop.  II. 


106.  In  a  fyftem  of  moveable  pulleys  whofe  num¬ 
ber  is  «,  fufpended  by  feparate  and  parallel 
ropes,  whofe  extremities  are  fixed  to  the  weight 
W,  there  is  an  equilibrium  when  P  :  W  :  1  :  2” 

— 1. 

In  this  fyftem  of  pulleys,  the  rope  which  fuftains  the  Fig.  jj, 
power  P  paffes  over  the  pulley  C,  and  is  fixed  to  the 
weight  at  D.  Another  rope  attached  to  the  pulley  C 
paiies  over  the  pulley  B  and  is  fixed  to  the  w eight  at 
E,  and  a  third  rope  taftened  to  B  paffes  over  A  and  is 
fixed  at  F.  Then  it  is  manifeft  that  the  rope  CD 
fuftains  a  weight  equal  to  P  \  and  fince  the  pulley  C  is 
pulled  downward  with  a  weight  equal  to  2  P,  the  rope 
BC  muft  fupport  a  weight  equal  to  2P,  and  the  rope  B 
the  fame  weight  \  confequently  the  rope  AB  fuitains 
4P.  The  whole  weight  therefore  is  P  +  2P+4P, 
and  hence  P  :  W=P  :  Pq.2P-f.4P,  or  P  :  W=  1  :  1 
-J-2-f4  &.c.  to  n  terms,  fo  that  P  :  \V=i  ;  2„ — 1. 

Prop.  IV. 

107.  In  the  fyftem  of  pulleys  reprefented  inFig.  i9, 
fig.  19.  and  called  a  bpanifh  barton,  in  which 

two  pulleys  are  fupported  by  one  rope,  there  is 
an  equiiibiium  when  P  :  W  =  t  14. 

In  this  combination  of  pulleys,  the  rope  AB  which 
fupports  the  power  P  paiies  over  the  moveable  pulley  - 
A,  and  beneath  C  towards  H,  where  it  is  fixed.  Ano¬ 
ther  rope,  attached  to  the  pulley  A,  paffes  over  the  fixed 
pulley  B,  and  is  faflened  at  E  to  the  pulley  C,  which 
fupports  the  weight  W.  Then,  fince  the  rope  AP  fup¬ 
ports  1  pound,  the  rope  AC  alfo  fupports  I  pound, 
and  therefore  the  pulley  A,  or  the  rope  BA,  is  pulled 
down  with  a  force  of  2  pounds.  But  the  rope  Bi>E 
is  equally  ftretched  with  BA,  confequently  the  pulley 
C,  to  which  DE  is  attached,  is  pulled  upwards  with  a 
force  of  2  pounds.  Now  the  rope  AC  fupporting  1 
pound,  the  rope  GH  muft  likewife  fupport  1  pound, 
confequently,  fince  DE  fuftains  2  pounds,  AC  1  pound, 
and  HG  1  pound,  they  will  together  fuftain  W=4 
pounds,  and  therefore  P  :  Wm  :  4. 


1 05.  In  a  fyftem  of  n  moveable  pulleys  fufpended 
by  feparate  and  parallel  ropes,  there  is  an  equi¬ 
librium  when  P  :  W  ~  1  :  2 * ;  that  is,  if  there  are 
4  pulleys  n~ 4,  and  P  :  W=  1  :  2  x  2  X  2  X  2,  or 
P  :  W=i  :  16. 

fog.  *7*  This  1S  reprefented  in  fig.  17.  where  the  rope 

which  carries  the  power  P  paffes  over  the  fixed  pulley 
M,  and  beneath  the  moveable  pulley  A,  to  the  hook  E 
where  it  is  fixed.  Another  rope  fixed  at  A  paffes  over 
B  and  is  fixed  at  F,  and  fo  on  with  the  reft.  Then  by 
Art.  103. 

P  :  the  weight  at  A=  t  :  2 
The  weight  at  A  :  the  weight  at  B~i  :  2 
The  weight  at  B  :  the  weight  at  Crzr  :  2 
The  weight  at  C  :  the  weight  at  D  or  W=i  :  25  and 
therefore  by  compofition 

®  :  W=I  :  2X2X2X2  or  P  :  W=i  :  16.  Q.  E.  D. 


Prop.  V. 

108.  In  the  fyftem  of  pulleys  reprefented  In  fig* Fig  2». 
20.  called  a  Spaniih  barton,  where  two  pulleys 
are  fupported  by  one  rope,  there  is  an  equili¬ 
brium  when  P  :  W=i  :  5. 

In  this  fyftem  the  rope  PE  paffes  over  B  round  C 
and  is  fixed  at  E.  Another  rope  attached  to  B  paiies 
round  AF  and  is  fixed  at  1  to  the  pulley  Ci>,  which 
carries  the  weight  W.  i\ow  the  rope  EP  being  itretched 
with  a  force  of  1  pound,  the  ropes  EG  C,  CUE  are 
alfo  ftretched  with  a  force  of  1  pound  each,  and  the 
pulley  Cl)  is  pulled  upwards  with  a  force  of  2  pounds. 

But  fince  the  three  ropes  BP,  El),  and  GC,  are  each 
ftretched  with  a  force  of  1  pound,  the  pulley  £  and  the 
rope  EA,  upon  which  they  all  act  in  one  direttion,  muft 
be  pulled  down  with  a  force  of  3  pounds.  Now  the 
rope  FI  is  equally  ftretched  with  EA,  confequently  it 
will  draw  the  pulley  Cl)  upwards  with  a  force  of  3 

pounds, 


Theory. 


mechanics. 


pounds,  and  fince  it  is  drawn  upwards  by  the  ropes 
CG,  DF,  with  a  force  of  two  pounds,  the  whole  force 
will  fuftain  W=5  pounds*,  but  this  force  of  5  pounds 
is  by  the  hypothecs  in  equilibrio  with  P  or  1  pound, 
consequently  P  :  W=ri  :  5. 


P  :  /)=rad. 
p  :  Trzzrad. 
5r  :  W~rad. 


2Cof.  MAP 
2 cof.  NBA 
2cof.  RCB,  confequently 


P  :  W=rad.  :  2  eof.  MAP  x  2  cof.  NB A  X  2cof.RCB, 
or,  which  is  the  fame  thing, 


Prop.  VI. 


Plate 

eccxix. 

fig- 


109.  When  the  ropes  are  not  parallel,  and  when 
two  powers  are  in  equilibrio  with  a  weight  by 
means  of  a  pulley,  and  have  their  directions  at 
equal  angles  to  the  direction  of  the  weight, 
each  of  thefe  powers  is  to  the  weight  as  the 
radius  of  the  pulley  is  to  the  chord  of  that  por¬ 
tion  of  the  pulley’s  circumference  with  which 
the  rope  is  in  contaCt. 


Let  the  weight  W  fufpended  from  C  be  fuftained  in 
equilibrio  by  two  powers  P ,/?,  which  ad  by  a  rope 
PCFE/)  palling  over  the  pulley  CHEF,  and  touching 
the  arch  CFE  of  its  circumference.  Then  lince  the 
angles  PWD,pWD  are  equal,  and  the  powers  P,  p  in 
equilibrio,  P  mull  be  equal  to  p;  and  making  W A 
~WB,  and  drawing  AI  parallel  to  PW,  and  BI  pa¬ 
rallel  to  pW  *,  WB,  BI,  WI  will  refpe&ively  repre- 
fent  the  forces  P,p,  W  or  P  :  p  :  W=WB  :  BI  :  WI, 
Dynamics,  Art.  144.  Now  the  triangles  WBI,  CDE 
having  their  refpedive  fides  at  right  angles  to  each 
other,  are  fimilar  *,  confequently  WB  :  BI  :  WI— CD  : 
DE  :  EC,  that  is,  P  :  p  :  W=CD  :  DE  :  EC  5  but 
CD,  DE  are  equal  to  radius,  and  EC  is  obviouhy  the 
chord  of  the  arch  CFE,  therefore  P  :  W  or  p  ;  W  as 
radius  is  to  the  chord  of  the  arch  with  which  the  rope  is 

in  contact.  ,  , 

no.  Cor.  t.  Any  of  the  powers  is  alfo  to  the 
weight  as  radius  is  to  twice  the  eofine  of  the  angle 
which  either  rope  makes  with  the  diredion  of  the 
"weight.  For  lince  CG  is  the  coline  of  DCG,  and  lince 
CE  is  double  of  CG,  CE  is  equal  to  2  cofine  DCG 
—  2  Cof.  PWD  *,  but  P  ;  W=zCD  :  CE,  hence  we  have 
by  fubftituting  the  preceding  value  of  CE,  P  :  W=CD 
©r  radius  :  2  Cof,  PWD. 

Scholium. 

11  x.  By  means  of  this  proportion  and  corollary,  the 
proportion  between  the  powers  and  the  weight  in  the 
various  fyftems  of  pulleys,  reprefented  in  fig.  12,  13, 
14,  1 l8’  '9’  20'  >vhen  the  ropes  are  not 
parallel,  may  be  eafily  found. 

Prop.  VII. 

1 1 2.  In  a  fyftem  of  moveable  pulleys,  where  each 
has  a  feparate  rope,  and  where  the  ropes  are 
not  parallel,  there  is  an  equilibrium  when  the 
power  is  to  the  weight  as  radius  is  to  the  cofines 
of  half  the  angles  made  by  the  rope  of  each 
pulley,  multiplied  into  that  power  of.  2  whofe 
exponent  is  the  number  of  pulleys. 

Let  the  power  P  fuftain  the  weight  W  by  means  of 
the  pulleys  A,  B,  C  *,  let  P ,/>,  tt  be  the  different  powers 
which  fupport  the  pulleys  A,  B,  C,  and  let  MAP, 
NBA,  RCB  be  the  angles  formed  by  the  ropes.  Then, 
by  the  laft  propofition, 


P  :  Wrrrad.  :  2X2X2  X  cof.  MAP  X  cof.  NBAx 
cof.  RCB. 


Prop.  VIII. 

1 13.  In  a  fmgle  pulley,  or  in  a  combination  of 

pulleys,  the  velocity  of  the  power  is  to  the  ve¬ 
locity  of  the  weight  as  the  weight  is  to  the 

power. 

114.  Case  i.  In  the  fingle  fixed  pulley,  it  is  ob-Fig. 
vious,  that  if  the  weight  W  is  raifed  uniformly  one 
inch,  the  power  D  will  alfo  deferibe  one  inch,  confe¬ 
quently  velocity  of  P  r*  velocity  of  WziW  :  P. 

1 15.  Case  2.  In  the  lingle  moveable  pulley,  when  Fig.  15, 
the  weight  W  is  raifed  one  inch,  the  ropes  become 

one  inch  lhorter  )  and  frnee  the  rope  has  always  the 
fame  weight,  the  power  mull  deferibe  two  inches, 
therefore  velocity  P  :  velocity  W— W  :  P. 

116.  Case  3.  In  the  combination  of  pulleys,  in  Figs  14,15 
figs.  14,  15,  16,  when  the  weight  rifes  one  inch,  each  16. 

of  the  four  firings  becomes  an  ineh  lhorter,  fo  that  P 
mult  deferibe  four  inches,  as  the  length  of  the  rope  is 
invariable  )  confequently  velocity  P  :  velocity  W  =3 
W  :  P. 

1 1 7.  Case  4.  In  the  fyftem  exhibited  in  fig.  17.  i t Fig.  if 
is  evident,  that  when  the  weight  W  rifes  one  inch, 

the  rope  DC  is  lengthened  two  inches,  the  rope  CB 
four  inches,  the  rope  BA  eight  inches,  and  the  rope 
AFP,  to  which  the  power  is  fufpended,  16  inches  }  fo 
that  lince  the  power  of  this  pulley  is  as  16  to  1,  we 
have  velocity  P  :  velocity  Wz:W  :  P. 

118.  Case  5.  In  the  combination  of  pulleys,  repre-Fig.  iS. 
fented  in  fig.  18.  when  the  weight  W  rifes  one  inch, 

all  the  three  ropes  CD,  BE,  A F  are  each  Ihortened 
one  inch.  But  while  CD  Ihortens  one  ineh,  CP  be¬ 
comes  one  inch  longer;  while  BE  fhortens  one  inch,  BC 
becomes  one  inch  longer,  and  CP  two  inches  longer 
(art,  no.)j  and  while  AF  Ihortens  one  inch,  AB  be¬ 
comes  one  inch  longer,  BC  two  inches  longer,  and 
CP  four  inches  longer)  therefore  CP  is  lengthened  al¬ 
together  feven  inches,  and  as  the  power  of  the  pulley 
is  as  7  to  1,  we  have,  as  before,  velocity  P  :  velocity 
W=W  ;  P. 

1 19.  Case  6.  In  the  fyftem  of  pulleys,  called  the  Fig.  i$, 
Spanifh  barton,  fig.  19.  when  the  weight  W  rifes  one 
inch,  the  three  ropes  AC,  DE,  HG  are  each  fhorten- 

ed  one  inch.  By  the  (hortening  of  HG,  CA  one  inch 
each,  the  rope  AP  is  lengthened  two  inches  ;  and  by 
the  Ihortening  of  DE  one  inch,  BA  is  lengthened  one 
inch,  and  AP  two  inches  (art,  115.))  confequently, 
fmee  AP  is  lengthened  in  all  four  inches,  and  lince  the 
power  of  the  pulleys  is  four,  we  have  velocity  P  :  velo¬ 
city  W=W  ;  P. 

1 20.  Case  7,  In  the  other  Spanfth  barton,  in  fig,  20,  Fig, 
when  the  weight  is  elevated  one  inch,  the  three  ropes 
DE,  IF,  CG  are  each  one  inch  lhorter.  While  ED, 
and  CG  fhorten  one. inch  each,  BP  is  lengthened  two 

inches f 
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Theory,  inches,  and  while  IF  becomes  one  inch  fhorter,  AB  be- 
comes  one  inch  longer* ;  but  when  AB  is  lengthened 
one  inch,  BP  becomes  one  inch  longer,  and  ED,  CG 
one  inch  fhorter  each,  and  by  this  Ihortcning  of  ED, 
CG,  the  rope  B  is  lengthened  two  inches,  therefore, 
finee  the  rope  BP  is  lengthened  altogether  five  inches, 
and  finee  the  pulleys  have  a  power  of  five,  we  have,  as 
formerly,  velocity  P  :  velocity  W=W  :  P. 

Sect.  III.  On  the  Wedge . 

1 21.  Definition.  A  wedge  is  a  machine  compofed 
•f  two  inclined  planes  with  their  bafes  in  contact  \  or, 
more  properly,  it  is  a  triangular  prifm,  generated  by 
the  motion  of  a  triangle,  parallel  to  itfelf,  along  a 
ftraight  line  paffing  through  the  vertex  of  one  of  its 
angles.  The  wedge  is  called  ifofceles ,  reSiatignlar , 
Plate  or  fealene ,  according  as  the  triangle  ABC  by  which 
CCCXIX  the  wedge  is  generated,  is  an  ifofceles,  a  reftangular 
3*  er  a  fealene  triangle.  The  part  AB  is  called  the 
head  or  back  of  the  wedge,  DC  its  altitude,  and  AC, 
BC  its  faces. — The  wedge  is  generally  employed  for 
cleaving  wood,  or  for  quarrying  ftones  \  but  all  cutting 
inftruments,  fueh  as  knives,  fwords,  chifcls,  teeth,  &c. 
properly  belong  to  this  mechanical  power,  when  they 
aft  in  a  direftion  at  right  angles  to  the  cutting  furface } 
for  when  they  aft;  obliquely,  in  which  cafe  their  power 
is  increafed,  their  operation  refembles  more  the  aftion 
•f  a  faw. 

Prop.  I. 

122.  If  each  of  the  faces  of  an  ifofceles  wedge, 
which  are  perfe&ly  fmooth,  meet  with  an  equal 
refiftance  from  forces  acting  at  equal  angles  of 
inclination  to  their  faces,  and  if  a  power  atl 
perpendicularly  upon  the  back,  thefe  forces  will 
be  in  equilibrio,  when  the  power  upon  the 
back  is  to  the  fum  of  the  refinances  upon  the 
fides,  as  the  fine  of  half  the  angle  of  the  wedge, 
multiplied  by  the  fine  of  the  angle  at  which 
the  refining  forces  a&  upon  its  faces,  is  to  the 
fquare  of  radius. 

Fig.  g.  ABC  be  the  wedge,  AC,  BC  its  afting  faces, 

and  AID,ND  the  directions  in  which  the  refifting  forces 
aft  upon  thefe  faces,  forming  with  them  the  equal  angles 
DMA,  DNB.  Draw  CD,  DF,  DE  at  right  angles 
to  three  fides  of  the  wedge,  and  join  F,  E  meeting  CD 
in  G.  On  account  of  the  equal  triangles  CAD,  CDB 
(Euclid,  Book  i.  Prop.  26.)  ADczDB  ;  and  in  the 
equal  triangles  ADM,  BDN,  MDrrND.  In  the 
fame  way  DFzrDE  and  AF=BE,  therefore  CF  =  CE. 
But  in  the  triangles  CFG,  CEG  there  are  two  fides FC, 
CG  equal  to  EC,CG,  and  the  angle  FCG^rECG,  con- 
lequeutly  FG=rGE,  and  FGC,  ABC  are  both  right 
angles,  therefore  FE  is  parallel  to  AB. — Now  the  force 
Mil  is  refolvable  into  DF,  FM,  of  which  FM  has  no 
effeft  upon  the  wedge.  But,  as  the  efieftive  force  FD 
is  not  in  direft  opposition  to  the  perpendicular  force  ex¬ 
erted  on  the  baek  of  the  wedge,,  we  may  refolve  it  into 
tli  l  wo  lorees  FG,  GD,  of  which  GD  afts  in  direft  op- 
pofitiou  to  the  power,  while  FG  afts  in  a  direftion  paral¬ 
lel  to  the  Lack  of  the  wedge.  In  the  fame  way  it  mav  be 
fihewn  that  KG,  GD  are  the  only  efieftive  forces  which 
Vol.  XIII.  Part  1. 
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refult  from  the  force  ND.  But  the  forces  FG  FG  be-  Theory. 

ing equal  and  oppofite,  deiiroy  each  other  j  c.  Sequent-  ' - v**- — ] 

ly  2GD  is  the  force  which  oppoles  that  which  is  exert¬ 
ed  upon  the  back  of  the  wedge,  and  the  wedge  will  be 
kept  at  refi  if  the  force  upon  the  back  is  equal  to 
2GD,  that  is,  when  the  force  upon  the  back  is  to  the 
fum  of  the  refiitanees  upon  the  faces  as  2GD  is  to 
MB-fND,  or  as  2GD  :  2DM,  or  as  GD  is  to  DM. 

Now 

DG  :  DF  ~  fin.  DFG  :  radius,  or  as  (Euclid,  vi.  8.) 
fin.  DCF  radius,  and 

DF  :  MD— fin.  DMF  :  radius 5  therefore  by  compolF 
fition, 

DG  :  MD  =  fin.  DCF  x  fin.  DMF  :  rad.  x  rad.  or 
rad.|\  But,  DG  :  MD  as  the  force  upon  the  back 
is  to  the  fum  of  the  refiftances,  therefore  the  force  up¬ 
on  the  back  is  to  the  fum  of  the  refinances  as  fin.  DCF 
X  fin.  DMF  is  to  the  fquare  of  the  radius. 

123.  Cor.  1.  If  the  direftion  of  the  refilling  forces  Corollaries, 
is  perpendicular  to  the  faces  of  the  wedge,  D1VIF  be¬ 
comes  a  right  angle,  and  therefore  its  line  is  equal  to 

radius.  Confequently  we  have,  in  this  cafe,  the  force 
upon  the  back  to  the  fum  of  the  refiftances,  as  fin.  DCF 
X  rad.  is  to  radiusj*,  that  is,  as  fin.  DCF  is  to  radius, 
or  as  AD  half  the  back  of  the  wedge  is  to  AC  the 
length  of  the  wedge. 

1 24.  Cor.  2.  In  the  particular  cafe  in  the  propofi- 
tion,  it  is  obvious  that  the  forces  MF,  NE  are  not  op- 
pofed  by  any  other  forces,  and  therefore  the  force  upon 
the  back  will  not  fuftain  the  refifting  forces  ^  but  in  the 
cafe  in  cor.  2.  the  forces  MF,  NE  vaniih,  and  there¬ 
fore  the  other  forces  will  fuftain  each  other. 

125.  Cor  3.  If  the  refifting  forces  aft  in  a  direc¬ 
tion  perpendicular  to  AB,  the  angle  DMF  becomes 
equal  to  A  CD,  and  therefore  the  force  upon  the  back 
is  to  the  fum  of  the  refiftances  as  fin.  ACDj2  is  to 
radius]*,  that  is,  as  the  fquare  of  AD  half  the  back  of 
the  wedge  is  to  the  fquare  of  AC  the  length  of  the 
wedge. 

1 26.  Cor.  4.  When  the  direftion  of  the  refiftances 
is  parallel  to  the  back  of  the  wedge,  the  angle  of  in¬ 
clination  DMC  becomes  the  complement  of  the  ferni- 
angle  of  the  wedge,  and  therefore  the  force  upon  the 
back  is  to  the  fum  of  the  refill anees  as  the  fin.  A  CD 
Xcof.  ACD  is  to  the  fquare  of  the  radius,  that  is,  as 
PAxDC  is  to  AC*.  But  in  the  limilar  triangles 
DAF,  DAC,  we  have  DF  :  DArrDC  :  AC,  and  DF 
X  ACzzDA  x  DC,  confequently  the  force  upon  the 
back  of  the  wedge  is  to  the  fum  of  the  refiftances  as 
DFx  AC  is  to  AC*,  that  is,  as  DF  ;  AC. 

Prop.  II. 

127.  If,  on  account  of  the  fri£Uon  of  the  wedge,  pig 
or  any  other  caufe,  the  refiftances  are  wholly 
effeftive,  that  is,  if  the  refifting  furfaces  adhere 
to  the  places  to  which  they  are  applied  without 
Hiding,  there  will  be  an  equilibrium,  when  the 
force  upon  the  back  is  to  the  lum  of  the  refift¬ 
ances,  as  the  fine  of  the  acute  angle  which  the 
dire£lion  of  the  relifting  forces  makes  with  the 
back  of  the  wedge  is  to  radius. 

Join  MN,  which  will  cut  DC  perpendicularly  at  the 
I  point 
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t  Thcory-  t  point  H.  Then,  fince  the  forces  MD,  ND  are  refolvable 
v  into  MH,  HD  and  into  NH,  HD,  and  fince  MH,  HN 
deftroy  eaeh  other,  the  force  upon  the  back  is  fuftained 
by  2  HD.  Confequently,  the  foree  upon  the  back  is 
to  the  fum  of  the  refiftances  as  2  HD  is  to  2  MD,  or  as 
HD  is  to  MD.  But  the  angle  ADM,  whieh  the  direc¬ 
tion  of  the  forees  makes  with  the  baek  of  the  wedge,  is 
equal  to  DMN,  and  HD  is  the  fine  of  that  angle,  MD 
being  radius,  therefore  the  foree  upon  the  baek  is 
to  the  fum  of  the  refiftanees  as  fin.  ADM  :  radius. 
Q.  E.  D. 

Corollaries.  1 28.  Cor.  I .  Since theangle  AMDzzMDC  +  MCD, 
the  angle  MDC  is  the  difference  between  MCD  the  fe- 
mi angle  of  the  wredge,  and  AMD  the  angle  which  the 
diredlion  of  the  refiftingforees  makes  with  the  faee  of  the 
wedge,  and  finee  HD  is  the  eofine  of  that  angle,  MD 
being  radius,  we  have  the  force  upon  the  baek  to  the 
fum  of  the  refiftanees,  as  the  cofine  of  the  difference  be¬ 
tween  the  femiangle  of  the  wedge  and  the  angle  whieh 
the  dire&ion  of  the  refilling  forces  makes  with  the  face 
of  the  wedge,  is  to  radius. 

Prop.  III. 

229.  When  there  is  an  equilibrium  between  three 
forces  a61ing  perpendicularly  upon  the  fides  of 
a  wedge  of  any  form,  the  forces  are  to  one  an¬ 
other  as  the  fides  of  the  wedge. 

This  is  obvious  from  Dynamics,  §  144.  Cor.  2. 
where  it  is  fhewnthat  when  three  forces  are  in  equiiibrio, 
they  are  proportional  to  the  fides  of  a  triangle,  whieh 
are  refpe&ively  perpendicular  to  their  directions. 

Prop.  IV. 

130.  When  the  power  a£ting  upon  the  back  of  a 
wedge  is  in  equlibrio  with  the  refiftances  op- 
pofed  to  it,  the  velocity  of  the  power  is  to  the 
velocity  of  the  refiftance  as  the  refiftance  is  to 
the  power. 

Tig.  3.  Produce  DM  to  K,  and  draw  CK  perpendicular  to 

DK.  Then,  by  Art.  122.  the  power  is  to  the  refift¬ 
ance  as  PvID  :  DPI.  Let  the  wedge  be  moved  uni¬ 
formly  from  D  to  C,  and  DK  is  the  fpaee  uniformly 
deferibed  by  the  refilling  foree  in  the  dire&ion  in  which 
it  adls  5  therefore,  the  velocity  of  the  power  is  to  the 
velocity  of  the  refiftanee  as  DC  :  DK  ;  that  is,  on  ac¬ 
count  of  the  equiangular  triangles  DHP*P,  DKC,  as 
MD  :  DH  ;  that  is,  as  the  refiftanee  is-  to  the  power. 

Sect.  IV.  On  the  Screw . 

1 3 1.  Definition.  A  ferew  is  a  cylinder  with  an 
inclined  plane  wrapped  round  it,  in  fueh  a  manner,  that 
the  farfaee  of  the  plane  is  oblique  to  the  axis  of  the  cy¬ 
linder,  and  forms  the  fame  angle  with  it  in  every  part 
of  the  cylindrical  furfaee.  When  the  inclined  plane 
winds  round  the  exterior  furfaee  of  a  folid  cylinder,  it 
is  called  a  male  ferew  *,  but  when  it  is  fixed  on  the  in¬ 
terior  circumference  of  a  cylindrical  tube,  it  is  ealled 
a  female  ferew.  In  the  female  ferew,  the  fpiral  grooves 
formed  by  the  inclined  plane  on  the  furfaee  of  the  cy¬ 
lindrical  tube,  muft  be  equal  in  breadth  to  the  inclined 


plane  in  the  male  ferew,  in  order  that  the  one  may  Theory, 
move  freely  in  the  other.  By  attending  to  the  mode  A 

in  which  the  fpiral  threads  are  formed  by  the  circum¬ 
volution  of  the  inclined  plane,  it  will  appear,  that  if 
one  complete  revolution  of  the  inclined  plane  is  deve¬ 
loped,  its  altitude  will  be  to  its  bafe  as  the  diftance  be¬ 
tween  the  threads  is  to  the  circumference  of  the  ferew. 
i  hus,  let  a  b  c  (fig.  4.)  be  the  inclined  plane,  whofeFig.  4. 
bale  is  a  c  and  altitude  b  c ,  and  let  it  be  wrapped  round 
the  cylinder  MN  (fig.  5.)  of  fueh  a  fiz.e  that  the  points 
a,  c  may  coincide.  The  furfaee  ab  of  the  plane  (fig.  4.) 
will  evidently  form  the  fpiral  thread  a  d  e  b  (fig.  5.), 
and  ab  the  diftanee  between  the  threads  will  be  equal  to 
be  (fig.  4.)  the  altitude  of  the  plane,  and  the  circumfer¬ 
ence  of  the  ferevr  MN  will  be  equal  to  ac  the  bafe  of  the 
plane.  If  any  body,  therefore,  is  made  to  rife  along 
the  plane  a  deb  in  fig.  5.  or  along  the  fpiral  thread  of 
the  ferew,  by  a  foree  adling  in  a  diredlion  parallel  to 
a  deb,  there  will  be  the  fame  proportion  between  the; 
power  and  the  refiftance  as  if  the  body  afeended  the 
plane-  abc  (fig.  4.). 

132.  A  male  ferew  with  triangular  threads  is  repre-pj  6  ^ 
fen  ted  by  AB  (fig.  6.),  and  its  eorrefponding  female  ’  * 
ferew  by  AB  (fig.  7.).  A  male  ferew  with  quadrangu¬ 
lar  threads  is  exhibited  in  fig.  8.  and  the  female  ferew  Fi  g 
in  whieh  it  works  in  fig.  9.  The  fri&ion  is  eonfidera- 
bly  lefs  in  quadrangular  than  in  triangular  threads, 
though,  'when  the  ferew  is  made  of  wood,  the  triangular 
threads  fhould  be  preferred.  When  the  ferews  are  me¬ 
tallic  and  large,  the  threads  fliould  be  quadrangular ,  but 
the  triangular  form  is  preferable  in  fin  all  ferews.  When 
the  ferew  is  employed  in  pra&ice,  the  power  is  always  * 
applied  to  the  extremity  of  a  lever  fixed  in  its  head. 

This  is  fhewn  in  fig.  10.  where  AB  is  the  lever  a£lmg  . 
upon  the  ferew  BC,  which  works  in  a  female  ferew  hi**'  I# 
the  block  F,  and  exerts  its  force  in  bending  the  fpring 

Prop.  I. 

133.  If  the  ferew  is  employed  to  overcome  any 
refiftance,  there  will  be  an  equilibrium  when 
the  power  is  to  the  refiftance  as  the  diftance  be¬ 
tween  two  adjacent  threads  is  to  the  circum¬ 
ference  deferibed  by  the  power. 

Let  FAKbea  fedlion  of  the  ferew  reprefented  in  fig.  Fw.  1  u 
8.  perpendicular  to  its  Hxisj  CD  a  portion  of  the  inclined 
plane  whieh  forms  the  fpiral  thread,  and  P  the  power, 

'which,  when  applied  at  C  in  the  plane  ACF,  will  be 
in  equilibrium  with  a  weight  upon  the  inclined  plane 
CD.  Then,  in  the  inclined  plane,  when  the  direction 
of  the  power  is  parallel  to  the  bafe,  we  have  (Art.  72.) 

P :  W,  as  the  altitude  of  the  plane  is  to  the  bafe,  or  (Art. 

13 1.)  as  the  diftanee  between  two  threads  is  to  the  whole 
circumference  FK  CF.  If  we  fuppofe  another  power  P/  to 
a<ft  at  the  end  of  the  lever  AB,  and  deferibe  the  areh 
HBG,  and  that  this  power  produces  the  fame  effect  at 
B  as  the  power  P  did  at  C,  then  (Art.  36.),  we  have 
p/ :  p~CA  ^  BA,  that  is,  as  FKCF  is  to  the  circumfe¬ 
rence  HBG  ;  but  it  was  ftiewm  before,  that  P  :  Wzzas 
the  diftanee  between  twro  contiguous  threads  is  to 
FKCF ;  therefore,  by  compofition,  P':  W  as  the  diftance 
between  two  threads  is  to  HBG  or  the  eireumfcrence 
of  a  eirele  whole  radius  is  AB.  Q.  E.  D. 

J34.  CoR.  I.  It  is  evident  from  the  propofition  that 

the 
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Theory,  til c  power  d ors  not  in  the  leafb  depend  upon  the  fize  of 

the  cylinder  FCK,  but  that  it  increales  with  the  di- 

ftance  of  that  point  from  the  centre  A,  to  which  the 

power  is  applied,  and  alfo  with  the  fhortnefs  of  the  di- 

nance  between  the  threads.  Therefore,  if  P,  p  be  the 

powers  applied  to  two  different  ferews,  D,  d  the  di- 

itances  of  thefe  powers  from  the  axis,  and  T,  t  the  di- 

ffances  between  the  threads ;  their  energy  in  oveicom* 

ing  a  given  refinance  will  be  diredlly  as  their  diflanees 

fro'm  the  axis,  and  inverfely  as  the  diflanees  of  their 

.  i  i  *  T)  &  d  .  D 

threads,  that  is,  P  :  or  r  varies  as  7^. 

Prop.  II. 

*35.  In  the  endlefs  ferew,  there  will  be  an  equi¬ 
librium  when  the  power  is  to  the  weight,  as  the 
diflance  of  the  threads  multiplied  by  the  radius 
of  the  axle,  is  to  the  diflance  of  the  power  from 
the  axis  of  the  ferew  multiplied  by  the  radius 
of  the  wheel. 

Fig.  12.  The  endlefs  ferew,  which  is  reprefented  in  fig.  12. 

confifls  of  a  ferew  EF,  fo  combined  with  the  wheel  and 
axle  ABC,  that  the  threads  of  the  ferew  may  work  in 
teeth  fixed  in  the  periphery  of  the  wheel,  and  thus  com¬ 
municate  the  power  exerted  at  the  handles  or  winches 
P,  p.  Let  W'  represent  the  power  produced  by  the 
ferew  at  the  circumference  of  the  wheel  5  then,  by  the 
lafl  proportion,  P  :  W'  as  the  diflance  between  the 
threads  is  to  the  diflance  of  P  from  the  axis  of  the 
ferew  ;  but  (Art.  92.)  in  the  wheel  and  axle  W' :  W  as 
the  radius  of  the  axle  is  to  the  radius  of  the  wheel  j 
therefore,  by  compofition,  P  :  W  as  the  diflanees  of  the 
threads  multiplied  by  the  radius  of  the  axle  C,  is  to  the 
diflance  of  the  power  P  from  the  axis  multiplied  by  the 
radius  of  the  Wrheel  A  B. 

Prof.  IIL 

136.  When  there  is  an  equilibrium  in  the  ferew, 
the  velocity  of  the  weight  is  to  the  velocity  of 
the  power,  as  the  power  is  to  the  weight. 

Fig,  11.  It  is  obvious  from  fig.  11.  that  while  the  power  de- 
feribes  the  circumference  of  the  circle  HBG  uniformly, 
the  weight  uniformly  rifes  through  a  fpace  equal  to  the 
diflance  between  two  adjacent  threads  \  therefore,  the 
velocity  of  the  power  is  to  the  velocity  of  the  weight  as 
the  diflance  between  the  threads  is  to  the  arch  deferibed 
by  the  power,  that  is,  (by  Art.  13 3.),  as  the  weight  is 
to  the  power. 

Prop.  IV. 

137.  To  explain  the  conftru£lion  and  advantages 

**  See  Phil .  of  Mr  Hunter’s  double  ferew  *. 

Tranf  vol. 

Ixxi.  p.  5S.  Let  the  fcrew  CD  work  in  the  plate  of  metal  BA, 

Fig.  13.  and  have  n  threads  in  an  inch  :  the  cylinder  CD,  of 
which  this  ferew  is  formed,  is  a  hollow  tube,  which  is 
alfo  formed  into  a  ferew,  having  n  + 1  threads  in  an 
inch,  and  into  this  female  ferew  is  introduced  a  male 
ferew  DE,  having,  of  courfe,  n+i  threads  in  an  inch. 
The  ferew  DE  is  prevented  from  moving  round  with 
CD  by  the  frame  ABGF  and  the  crofs  bar  ab9  but  is 
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permitted  to  afcc-nd  and  defeend  without  a  motion  of  Theory, 
rotation.  Then,  by  a  revolution  of  the  ferew  CD,  -  ,  r  J 
the  other  ferew  DE  will  rife  through  a  fpace  equal  to 

:rr=~ — and  if  the  circumference  deferibed  by  the 
»+  1  X  « 

lever  CK  be  m  inches,  we  (hall  have  P  :  W=t - - - -  : 

_  n+ixn 

m  ;  or  P  :  W=i  ;  m  n  X  n  -f*  1  • 

1 38.  This  reafoning  will  be  more  perfpicuous  by  fup- 
pofing  «,  or  the  number  of  threads  in  CD,  to  be  12, 
and  ?/  +  i,  or  the  number  of  threads  in  DE,  will  confe- 
quently  be  13.  Let  us  fuppofe  that  the  handle  CK  is 
turned  round  12  times,  the  ferew  CD  will  evidently 
afeend  through  the  fpace  of  an  inch,  and  if  the  ferew 
I)E  is  permitted  to  have  a  motion  of  rotation  along 
with  CD,  it  will  alfo  advance  an  inch.  Let  the  ferew 
DE  be  now  moved  backwards  by  12  revolutions,  it 
will  evidently  deferibe  a  fpace  of  of  an  inch,  and 
the  confequence  of  both  thefe  motions  will  be  that  the 
point  E  is  advanced  XT  of  an  inch.  But,  fince  DE  is 
prevented  from  moving  round  with  CD,  the  fame  effedl 
will  be  produced  as  if  it  had  moved  1 2  times  round 
with  CD,  and  had  been  turned  1 2  times  backwards  ^ 
that  is,  it  will  in  both  cafes  have  advanced  XT  of  an 
inch.  Since,  therefore,  it  has  advanced  XT  of  an  inch 
in  1 2  turns,  it  will  deferibe  only  XT  of  x'y,  or  of 
an  inch  uniformly  at  one  turn  \  but  if  the  length  of  the 
lever  CK  is  8  inches,  its  extremity  K  will  deferibe,  in 
the  fame  time,  a  fpace  equal  to  16  X  3.1416=  50.2656 
inches,  the  circumference  of  the  circle  deferibed  by  K  j 
therefore  the  velocity  of  the  wTeight  is  to  the  velocity 
of  the  power,  as  xy7  of  an  inch  is  to  50.2656  inches, 
or  as  1  is  to  7841.4 336,  that  is,  (Art.  136.)  P  :  W 
=  1  :  7841.4 336.  Hence  the  force  of  this  double 
ferew  is  much  greater  than  that  of  the  common  ferew, 
for  a  common  one  with  a  lever  8  inches  long  mull  have 
156  threads  in  an  inch  to  give  the  fame  power,  which 
would  render  it  too  weak  to  overcome  any  considerable 
refiftance. 

139.  Mr  Hunter  propofes  *  to  connect  with  his*  />£//, 
double  ferews,  a  wheel  and  a  lantern,  which  arc  put  in  Tranf.  vol, 
motion  by  a  winch  or  handle.  The  power  of  this  ccm-lxxi-  P* 
pound  machine  is  fo  great,  that  a  man,  by  exerting  a 

force  of  32  pounds  at  the  winch,  will  produce  an  effedl 
of  172100  pounds  ’7  and  if  we  fuppofe  \  of  this  effedl 
to  be  deftroyed  by  fridlion,  there  will  remain  an  effedl 
of  57600  pounds. —  In  fome  ferews  it  would  be  advan¬ 
tageous,  inftead  of  perforating  the  male  ferew  CD,  to 
have  two  cylindrical  ferews  of  different  kinds  at  differ¬ 
ent  parts  of  the  Fame  axis. 

Scholium. 

140.  The  ferew  is  of  extenfivc  ufe  as  a  mechanical 
power,  when  a  very  great  preffure  is  required,  and  is  very 
fuceefsfully  employed  in  the  printing  prefs.  In  the  prefs 
which  is  ufed  for  coining  money,  the  power  of  the  ferew 
is  advantageoufly  combined  with  an  impulfive  force, 
which  is  conveyed  to  the  ferew  by  the  intervention  of 
a  lever.  The  ferew  is  alfo  employed  for  railing  water, 
in  which  form  it  is  called  the  ferew  of  Archimedes 
(Hydrodynamics,  §  328)  j  and  it  has  been  lately 
employed  in  the  flour  mills  in  America  for  pufhing  the 
flour  which  comes  from  the  millftones,  to  the  end  of  a 
long  trough,  from  which  it  is  conveyed  to  other  parts 
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of  the  machinery,  in  order  to  undergo  the  remaining 
procelfes.  In  this  cafe,  the  fpiral  threads  are  very 
large  in  proportion  to  the  cylinder  on  which  they  are 
fixed. 

14 1.  As  the  lever  attached  to  the  extremity  of  the 
ferew  moves  through  a  very  great  fpace  when  compared 
with  the  velocity  of  its  other  extremity,  or  of  any  body 
which  it  puts  in  motion  *,  the  ferew  is  of  immenfe  ufe 
in  fubdividing  any  fpace  into  a  great  number  of  minute 
parts.  Hence  it  is  employed  in  the  engines  for  dividing 
mathematical  inftruments,  and  in  thofc  which  have  been 
recently  ufed  in  the  art  of  engraving.  It  is  likewife 
of  great  ufe  in  the  common  wire  micrometer,  and  in  the 
divided  objedl-glafs  micrometer,  inftruments  to  which 
the  fcience  of  agronomy  has  been  under  great  obliga¬ 
tions.  See  Micrometer. 

Sect.  V.  On  the  Balance . 

142.  Definition.  The  balance,  in  a  mathematical 
fenfe,  is  a  lever  of  equal  arms,  for  determining  the 
weights  of  bodies. — The  phyfieal  balance  is  represented 
in  fig.  1.  where  FA,  FB  are  the  equal  arms  of  the  ba¬ 
lance,  F  its  centre  of  motion  fituated  a  little  above  the 
centre  of  gravity  of  the  arms,  FD  the  handle  which  al¬ 
ways  retains  a  vertical  polition,  P,  W  the  feales  fuf- 
pended  from  the  points  A,  B,  and  CF  the  tongue  or 
index  of  the  balance,  which  is  exactly  perpendicular  to 
the  beam  AB,  and  is  continued  below  the  centre  of 
motion,  fo  that  the  momentum  of  the  part  below  F  is 
equal  and  oppofite  to  the  momentum  of  that  part  which 
is  above  it.  Since  the  handle  FD,  fufpended  by  the 
hook  H,  mult  hang  in  a  vertical  line,  the  tongue  CF  will 
alfo  be  vertical  when  its  polition  coincides  with  that  of 
FD,  and  confequently  the  beam  AB,  which  is  perpen¬ 


dicular  to  CF,  mull  be  horizontal.  When  this  happens, 
the  weights  in  the  fcale  are  evidently  equal. 

Prop.  I. 


Theory. 


143*  r^°  determine  the  conditions  of  equilibrium  c 
in  a  phyfieal  balance. 

Let  AOB  be  the  beam,  whofe  weight  is  S,  and  let 
P,  Q  be  equal  weights  exprelfed  by  the  letter  pr  and 
placed  in  the  feales,  whofe  weights  are  L  and  /.  Let 
O  be  the  centre  of  motion,  and  g  the  centre  of  gravity 
of  the  whole  beam,  when  unloaded  j  we  lhall  have  in  the 
cafe  of  an  equilibrium, 

I.  /?-|-LxAC=: xBC  +  SxCr;  for  lince  S  is 
the  weight  of  the  beam  and  g  its  centre  of  gravity,  its 
mechanical  energy  in  a6ling  againft  the  weights  />+L 
is  =5xCc,  the  diftance  of  its  centre  of  gravity  from 
the  vertical  line  palling  through  the  centre  of  motion 

O. 

II.  But  lince  ACmBC  ;  pxAC — pxBCrr 0* 
Then,  after  tranfpolition,  take  this  from  the  equation 
in  N°  1.  and  we  lhall  have, 

III.  /x  BC-L  X  AC+S  x  C e  ;  or  L— /=£g^f. 

Let  us  now  fuppofe  that  a  fmall  weight  w  is 
placed  in  the  fcale  L,  the  line  AB  which  joins  the 
points  of  fufpenlion  will  be  no  longer  horizontal,  but 
will  alfume  an  inclined  polition.  Let  BAazz^  be  the 
angle  which  the  beam  makes  with  the  dire£tion  of  gra¬ 
vity.  Then  by  refolving  the  ’weight  of  the  beam  which 

O  Gr  Gr 

a£ls  in  the  direction  O  &,  the  parts  —  and  _  ^  will  bor 

Og  Og 

in  equilibrio,  and  we  lhall  have, 


IV.  ^  +  L  x  AO  X  Sin.xAO+S  X  OGxSm.<p=/j+/-P'tux  BO  X  Sin.  ABO-f  S  x  C  c  x  Cof.  p. 

But  lince  the  lines  and  cofincs  of  any  angles,  dre  the  fame  as  the  lines  and  colines  of  their  fupplement,  we  have* 


V.  p- bL  X  ACXCof.p— O c  x  Sin.p-f  S  X  OG  X  Sin. <pz=zp+/-\-w  X  AC  X  Cof.p+OC  x  Sin.<p-j-S  X  Cc  x  Cof.p. 


Hence  by  N°  III.  we  have, 

wx  AC 

2y?-j-L  +  /-f-u'X  OC+S  xOG 
But  the  force  v ,  with  which  the  balance  at¬ 
tempts  to  recover  its  horizontal  lituation,  is  the  excefs 
of  momenta  with  which  one  arm  is  moved,  above 
the  momenta  with  which  the  other  arm  is  moved, 
therefore 


?i=2jo-j-L-|-/xOCxSin.  (p  +  S  xOGx  Sin  <p. 

144.  A  more  extended  illuftration  of  thefe  conditions 
of  equilibrium  will  be  found  in  an  excellent  paper  by 
Euler,  publilhed  in  the  Comment .  Petropol.  tom.  x.p.  1. 
and  in  another  memoir  upon  the  fame  fubjeft  by  Kuhne 
in  the  Verfuche  der  naturforchende  gefe lie lihaft  in  Dant- 
zig,  tom.  i.  p.  1. — See  alfo  .Hennert’s  Curfus  Mathefeos 
applicatce ,  tom.  i.  §  123.  From  the  preceding  for¬ 
mulae,  the  following  practical  corollaries  may  be  de¬ 
duced. 

345.  Cor.  i.  The  arms  of  the  balance  mull  be  ex- 
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VI.  Tang.  <p 


a£lly  equal  in  length,  which  is  known  by  changing  the 
weights  in  the  feales ;  for  if  the  equilibrium  continues, 
the  arms  mult  be  equal. 

146.  Cor.  2.  The  fenfibility  of  the  balance  increafes 
with  the  length  of  the  arms. 

147.  Cor.  3.  If  the  centre  of  motion  coincides  with 
the  point  C  and  the  centre  of  gravity,  the  balance  will 
be  in  equilibrio  in  any  polition,  and  the  fmalleft  weight 
added  to  one  of  the  feales  will  bring  the  beam  into  a 
horizontal  polition.  The  centre  of  motion,  therefore, 
fhould  not  coincide  with  the  centre  of  gravity. 

14S.  Cor.  4.  If  the  centre  of  motion  is  in  the  line 
which  joins  the  points  of  fufpenlion,  the  accuracy  of  the 
balance  will  be  increafed.  The  excefs  of  the  weights 
may  be  ealily  determined  by  the  inclination  of  the 
beam,  pointed  out  by  the  tongue  or  index  upon  a  cir¬ 
cular  arch  fixed  to  the  handle,  or  more  accurately  by 
means  of  two  divided  arches  fixed  near  the  points  of 
fufpenlion,  on  a  Hand  independent  of  the  balance. 
When  the  value  of  one  of  thefe  divilions  is  determined 
experimentally,  the  reft  are  ealily  found,  being  propor¬ 
tional  to  the  tangents  of  the  inclination  of  the  beam. 

*49* 
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Theory.  149.  Cor.  5.  The  fenfibility  of  the  balance  will  in- 
- — v  creafe,  the  nearer  that  the  centre  of  gravity  approaches 

to  the  centre  of  motion^ 

150.  Cor.  6 .  If  the  centre  of  gravity  is  above  the 
centre  of  motion,  the  balanee  is  ufelefs. 


Scholium. 

1 5 1.  A  balance  with  all  the  properties  mentioned  in 
the  preceding  corollaries,  has  been  invented  by  M. 

Kuhne’s  Kuhne,  and  deferibed  in  the  work  already  quoted  (Art. 
balance.  I44.).  It  is  fo  contrived  that  the  points  of  fufpenfion 
may  be  placed  either  above  the  eentre  of  motion  or  be¬ 
low  it,  or  in  the  line  of  its  axis  :  the  beam  is  furnifhed 
with  an  index,  whieh  points  out  the  proportion  of  the 
weights  upon  a  divided  fcale,  and  the  fri&ion  of  the 
axis  is  diminiftied  by  the  application  of  fri&ion  wheels. 

152.  In  order  to  get  rid  of  the  difficulties  which  at¬ 
tend  the  conftru&ion  of  the  tongue,  the  handle,  and  the 

Magellan’s  arms  of  the  balance,  M.  Magellan  invented  a  very  ac- 
balance.  curate  and  moveable  one,  in  which  there  is  no  handle, 
and  where  one  of  the  arms  a&s  as  a  tongue.  The  body 
to  be  weighed  and  the  counterpoife  are  placed  in  the 
fame  fcale,  fo  that  it  is  of  little  eonfequencc  whether 
the  arms  of  the  balance  are  equal  or  not.  In  this  ba¬ 
lance  the  eentre  of  motion  can  be  moved  to  the  fmalleft 
diftance  from  the  centre  of  gravity.  See  Journal  de 
Phyjiquc,  Jan.  1781.  tom.  xvii.  p.  43. 

1  Ludlam’^  1 53.  The  balance  invented  by  Ludlam,  and  deferibed 
balance.  ffi  the  Philofophical  Tranfa&ions  for  17 6^,  N°  55.  de- 
rrryvm  Pen(h  upon  TEpinus’s  property  of  the  lever,  which  we 
fig  ^  have  explained  in  Art.  65.  The  angular  lever  AFB, 
in  whieh  AFzz FB,  is  moveable  round  f  which  is  equi- 
diflant  from  A  and  B.  The  weight  P  is  fufpended  by 
a  thread  from  A,  and  the  body  W,  which  is  to  be 
weighed,  is  fufpended  by  a  thread  from  B.  Hence  it 
is  obvious,  that  wTith  different  bodies  the  lever  AFB 
wrill  have  different  degrees  of  inclination,  and  the  index 
or  tongue  LF f  which  is  perpendicular  to  AB,  will 
form  different  angles  ZFL,  b  Ff  with  the  line  of  direc¬ 
tion  ZF  b.  Now,  by  Art.  57.  and  by  fubilituting  for 
b  B,  b  A  the  fines  of  the  angles  F  b  B,  F  b  A,  to  which 
they  are  proportional,  and  alfo  by  taking  inftead  of 
F  b  B  the  difference  of  the  angles  fYBjfY  and  in¬ 
ftead  of  AF  £,  the  fum  of  thefe  angles,  wre  (hall  have 


rp  P—W  AFB 

1  ang. /F  b- p  ^  x  Tang.  — , 

whence,  by  tranfpofition,  and  by  Geometry,  Thcor. 
VIII.  Sea.  IV. 


P+W  :  P — W=rTang. ~~  :  Tang./FJ. 

Hence,  when  the  angle  formed  by  the  arms  of  the  ba¬ 
lance,  and  the  angle  of  aberration  f  F  b  or  ZFL,  are 
known,  the  weights  may  be  found,  and  vice  verfa . 


Chap.  IV.  On  the  Centre  of  Inertia ,  or  Gravity. 

154.  Definition. — The  centre  of  inertia,  or  the  centre 
of  gravity,  of  any  body  or  fy  ft  cm  of  bodies,  is  that  point 
upon  which  the  body  or  fyftem  of  bodies,  when  influ¬ 
enced  only  by  the  force  of  gravity,  will  be  in  equilibrio 
in  every  pofition.  The  centre  of  inertia  of  plane  fur- 
faces  bounded  by  right  lines,  and  alfo  of  fome  folids 


A  N  I  C  S. 

may  be  eafily  determined  by  the  common  geometry. 

The  application  of  the  method  of  fluxions,  however,  to 
this  branch  of  mechanics  is  fo  Ample  and  beautiful,  that 
we  (hall  alfo  avail  ourfelves  of  its  affiftance.  The  centre 
of  gravity  has  been  called,  by  fome  writers,  the  centre 
of  petition,  and  by  others,  the  centre  of  mean  diftances. 

Prop.  I. 

155.  To  find  the  centre  of  inertia  of  any  number 
of  bodies,  whatever  be  their  pofition. 

Let  ABCD  be  any  number  of  bodies  influenced  by  4 
the  force  of  gravity^  Suppofe  the  bodies  A,  B  connect¬ 
ed  by  the  inflexible  line  AB  confidered  as  devoid  of 
weight,  then  find  a  point  F,  fo  that  the  weight  of  A  : 
the  weight  of  BrrrBF  :  FA.  The  bodies  A,  B  will 
therefore  be  in  equilibrio  about  the  point  F  in  every 
pofition  (Art.  36.),  and  the  preffure  upon  F  will  be 
equal  to  A-|~IL  Join  FC,  and  find  the  point  f  fo  that 
A-f-B  :  Cz=Cf: /F  ;  the  bodies  A,  B,  C,  will  conl'e- 
quently  be  in  equilibrio  upon  the  point  f  which  will 
fuftain  a  preffure  equal  to  A-j-B-f-C.  Join  D  f  and 
take  the  point  p,  fo  that  A+B-j-C  :  Dz=.(p  1)  :  <pf ; 
the  bodies  A,  B,  C,  D  will  therefore  be  in  equilibrio 
about  the  point  q>,  which  will  be  their  common  centre 
of  inertia,  and  which  fupports  a  weight  equal  to  A-f-B 
-f-C-f-D.  In  the  fame  manner  we  may  find  the  centre 
of  inertia  of  any  fyftem  of  bodies,  by  merely  connect¬ 
ing  the  laft  fulcrum  with  the  next  body  by  an  inflexible 
right  line,  and  finding  a  new  fulcrum  from  the  magni¬ 
tude  of  the  oppofite  weights  whieh  it  is  to  fuftain. 

156.  Cor.  1.  If  the  weights  of  the  bodies  A,  B,  C,D 
be  increafed  or  diminilhed  in  a  given  ratio,  the  centre  of 
inertia  of  the  fyftem  will  not  be  changed,  for  the  peti¬ 
tions  of  the  points  F ty  are  determined  by  the  rela¬ 
tive  and  not  by  the  abfolute  weights  of  the  bodies. 

157.  Cor.  2.  A  motion  of  rotation  cannot  be  com¬ 
municated  to  a  body  by  means  of  a  force  a  Cling  upon  its 
centre  of  inertia ;  for  the  refiftances  which  the  inertia 
of  each  particle  oppofes  to  the  communication  of  motion 
aCt  in  parallel  directions,  and  as  they  are  proportional  to 
the  weights  of  the  particles,  they  will  be  in  equilibrio 
about  the  centre  of  gravity. 

Prop.  II. 

158.  To  find  the  centre  of  inertia  of  any  number 
of  bodies  placed  in  a  ftraight  line. 

Let  A,  B,  C,  D,  E  be  any  number  of  bodies  whofe  Yig. 
common  eentre  of  gravity  is  <p.  In  the  ftraight  line  AE 
take  any  point  X.  Then  fince  all  the  bodies  are  in  equili¬ 
brio  about  their  common  centre  of  gravity  p,  we  have 
by  the  property  of  the  lever  (  Art  36.)  A  X  A  cp  -|- 
B  X  B  cpzrC  x  C  <p-f-D-}-D  fp+  E  x  E  *,  but  fince  X<p 
— XAzr  A  <p,  and  X  <p — -XB=B  <p,  and  fo  on  with  the 
reft,  we  have  by  fubftitution  A  x  V<P — XA-f-Bx 
X  ft  —  X ft—  C  x  X  cp — XC-f  D  x  X~<p — XI;  +  E  x 
X  <p — XE.  Hence  by  muliiplying  and  tranfpofing, 
we  obtain  A  x  X  O-t-Bx  y  (p  +  CxX'P  +  D  X  x  <p  + 

E  X  X  <p—A  X  X  A  +  i*  X  XB  -|-C  x  XC  x 
ExXE,  then  dividing  by  A-f  B-TC-[-D-J-E,  we 
have 


70 

Theory, 


MECHANICS. 

V „ _ Ax  XA +B  XXB +C X XC-f-D  x  XD+ExXI 

9 - A+B+C+D+E 


Theory* 


Now  A  X  XA  ;  BxXB,  &c.  are  evidently  the  mo¬ 
menta  of  the  bodies  A,  B,  &c.  and  the  divifor  A-j-B 
-}-C  +  D  -f-E  is  the  fum  of  the  weights  of  all  the  bodies  ^ 
therefore  the  diftanee  of  the  point  X  from  the  centre  of 
gravity  <p  is  equal  to  the  fum  of  the  momenta  of  all  the 
weights  divided  by  the  fum  of  the  weights. 

159.  Cor.  1.  If  the  point  X  had  been  taken  between 

A  and  E,  at  x  for  example,  then  the  quantity  A  X  XA 
would  have  been  reckoned  negative,  as  lying  on  a  dif¬ 
ferent  fide  of  the  point  X.  ^ 

160.  Cor.  2.  From  this  proportion  we  may  deduce  a 
general  rule  for  finding  the  centre  of  gravity  in  any  body 
or  fyftem  of  bodies.  Let  any  point  be  aflumed  at  the 
extremity  of  the  fyftem,  then  the  product  of  the  mo¬ 
menta  of  all  the  bodies,  (or  the  produ£t  arifing  from  the 
continual  multiplication  of  each  body  by  its  diftanee  from 
the  point),  divided  by  the  fum  of  the  weights  of  all  the 
bodies,  will  be  a  quotient  which  exprefles  the  diftanee 
of  the  centre  of  gravity  from  the  point  aflumed. 

Prop.  III. 

t6l.  If,  in  a  fyftem  of  bodies,  a  perpendicular  be 
let  fall  from  each  upon  a  given  plane,  the  fum 
of  the  produ&s  of  each  body  multiplied  by  its 
perpendicular  diftanee  from  the  plane,  is  equal 
to  the  fum  of  all  the  bodies  multiplied  by  the 
perpendicular  diftanee  of  their  common  centre 
of  inertia  from  the  given  plane. 

Fig.  6.  Let  A,  B,  C  be  the  bodies  which  compofe  the  fyf¬ 

tem,  and  MN  the  given  plane  j  by  Art.  155.  find  F 
the  centre  of  inertia  of  A  and  B,  and  G  the  centre  of 
gravity  of  the  three  bodies )  and  from  A,  F,  B,  G,  C 
draw  A#,  F/*  B£,  G^,  C c  perpendicular  to  the  plane 
MN.  Through  F  draw  x  F  y,  meeting  A  a  produced 
in  x ,  and  BZ>  in,  y,  then  in  the  fimilar  triangles  A,vF, 
ByF,  we  have  Ax  :  B  y=z AF  :  BF,  that  is,  (Art. 

1 55,)  as  B  :  A,  hence  AxA^rrBxBy,  that  is, 
A  X  x  a — A  a  r=B  X  B  b — yb\  or  on  account  of  the  e- 
quality  of  the  lines  x  a,  F^  B  £  j  ^  A  X  F  f- — AazzB 
X  B  b _ therefore,  by  multiplying  and  tranfpofing, 

we  have  A+B  X  F  A  X  Aa +  B  ^  £  A.  In  the  very 
fame  way,  by  drawing  w  G  %  parallel  to  the  plane,  it 
may  be  fhewn  that  A  +  B  +C  X  G^rzA  X  A«  -f-  B 
XB^+CxCc.  Q.E.: D. 

162.  Cor.  By  dividing  by  A-j-B-J-C  we  have 
r  __  A  xAfl+BX  B/>+c  X  Cc 

A+B+C 

Prop.  IV. 

163.  To  find  the  centre  of  inertia  of  a  ftraight 
line,  compofed  of  material  particles. 

If  we  confider  the  ftraight  line  as  compofed  of  a 
number  of  material  particles  of  the  fame  fize  and  den- 
fity,  it  is  evident  that  its  centre  of  inertia  will  be  a 
point  in  the  line  equidiftant  from  its  extremities.  For 
if  we  regard  the  line  as  a  lever  fupported  upon  its  mid¬ 


dle  point  as  a  fulcrum,  it  wrill  evidently  be  iu  equilibrio, 
in  every  pofition,  as  the  number  of  particles  or  weights 
on  each  fide  of  the  fulcrum  is  equal. 

Prop.  V. 

164.  To  find  the  centre  of  inertia  of  a  parallelo¬ 
gram. 

Let  ABCD  be  a  parallelogram  of  uniform  denfity,  Fig.  7, 
bife£t  AB  in  F,  and  having  drawn  F/*  parallel  to  AC 
or  BD,  bife£t  it  in  <p  }  the  point  will  be  the  centre  of 
inertia  of  the  parallelogram.  The  parallelogram  may 
be  regarded  as  compofed  of  lines  AB,  a  b  parallel  to 
one  another,  and  confiding  of  material  particles  of  tho 
fame  fize  and  denfity.  Now,  by  Art.  155.  the  centre  of 
inertia  of  A  B  is  F,  and  the  centre  of  inertia  of  ab  is  c  ; 
and  in  the  fame  way  it  may  be  fhewn  that  the  centre 
of  inertia,  of  every  line  of  which  the  furface  is  com¬ 
pofed,  lies  in  the  line  F f  But  F f  may  be  confidered 
as  compofed  of  a  number  of  material  particles  of  uni¬ 
form  denfity,  each  being  equal  in  weight  to  the  par¬ 
ticles  in  the  line  AB,  therefore,  by  Art.  165.  its  centre 
of  inertia  will  be  in  <py  its  middle  point* 

Prop.  VI. 

165.  To  find  the  centre  of  inertia  of  a  triangle. 

Let  ABC  be  a  triangle  of  uniform  denfity,  and  let  Fig.  2. 
AB,  BC  be  bife&ed  in”"the  points  E,  D.  Join  CE, 

AD,  and  the  point  of  interfe<ftion  F  (hall  be  the  cen¬ 
tre  of  inertia  of  the  triangle  ABC.  The  triangle 
may  be  confidered  as  compofed  of  a  number  of  parallel 
lines  of  material  particles  B  C,  b  c,  f 3  x  ^  but  in  the 
fimilar  triangles  ADC,  Aec ;  AD  :  DC=A  e  :  e  c} 
and  in  the  triangles  ADC,  ADB,  Aeb  ;  BD  :  DAn 
be:eA>  hence  by  eompofition  BD  :  T)C=be  :  ec; 
but  BD  and  DC  are  equal  j  therefore,  b  e~e  c ;  and 
the  line  b  c,  fuppofed  to  confift  of  material  particles, 
wTill  be  in  equilibrio  about  e.  In  the  fame  way  it  may 
be  fhewn  that  every  other  line  £  y.  will  be  in  equilibri© 
about  a  point  fituated  in  the  line  AD  ;  confequently 
the  centre  of  gravity  is  in  that  line.  For  the  fame  rea- 
fon  it  follows,  that  the  centre  of  gravity  is  in  the  line 
CE,  that  is,  it  will  be  in  F,  the  point  of  interfe&ion  of 
thefc  tw'o  lines.  In  order  to  determine  the  relation  be¬ 
tween  FA  and  FD,  join  ED-,  then,  fince  BEzzEA, 
and  BD=DC,  BE  :  EArzBD  :  DC,  and  confequent¬ 
ly,  (Geometry,  Se£t.  IV.  Theor.  18.)  ED  is  pa¬ 
rallel  to  AC,  and  the  triangles  BED,  BAC  fimilar. 

We  have,  therefore,  CA  :  CBrrDE  :  DB,  and  by  al¬ 
ternation  CA  :  DE-CB  :  DB,  that  is,  CA  :  DE^ 

2:1 .  In  the  fimilar  triangles  CF  A,  DFE,  AF  :  AC:rr 
DF  :  DE,  and  by  alternation  AF  :  DF“:AC  :  DE, 
that  is,  AF  :  DF=r2  :  1,  or  AF“|AD. 

166.  Cor.  1.  By  Geometry,  Theor.  16.  Se<ft.  IV. 
we  have 

ABa  +  AC*~2BD»4^ABV  =  4BC*  +  ?aF 
AB*+ BC*=2CC*  +  2  BG2  —fAO-KCF* 
ACa+BC*=2AEa  +  2EC*  =fAB*+|BF2. 

By 
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Theory.  By  adding  thefe  three  equations,  and  removing  the 

1 - fractions,  we  have  AB3-f-BC3-f-  AC3=3  AF*-f-3  CF* 

4-3  BF3,  or  in  any  plane  triangle,  the  fum  of  the  fquares 
of  the  three  fides  is  equal  to  thrice  the  fum  of  the 
fquares  of  the  diflan ces  of  the  eentre  of  gravity  from 
each  of  the  angular  points. 

167.  COR.  2.  By  refolving  the  three  quadratic  equa¬ 
tions  in  the  preceding  eorollary,  we  obtain  AF=f 

mj'i  AB3  +  2  AC*— BC* -  CF=f  y' 2  B  A3  +  2  BC3— 
AC3*,  and  BFznf^/2  BC3  +  2  AC3 — ABZ,  formulae 
whieh  exprefs  the  distances  of  the  centre  of  gravity  from 
each  of  the  angular  points. 

Prop.  VII. 

168.  To  find  the  centre  of  inertia  of  a  trapezium 
or  any  re&ilineal  figure. 

Fig.  9.  Let  ABCDE  be  the  trapezium,  and  let  it  be  divid¬ 

ed  into  the  triangles  ABC,  ACE,  ECD  by  the  lines 
AC,  EC.  By  the  lafk  propofition  find  m,  //,  0 ,  the 
centres  of  gravity  of  the  triangles,  and  take  the  point 
F  in  the  line  m  n ,  fo  that  F  n  :  F  triangle  ABC  : 
triangle  ACE,  then  F  will  be  the  eentre  of  gravity  of 
thefe  triangles.  Join  F  0,  and  find  a  point  /  fo  that 
fo  :  F/zr  triangle  ABC  -f-  triangle  ACE  :  triangle 
CED,  then  all  the  triangles  will  be  in  equilibrio  about 
f  that  is,  /is  the  eentre  of  gravity  of  the  re6tilineal 
figure  ABCDE.  The  fame  method  may  be  employed 
in  finding  the  eentre  of  gravity  of  a  trapezium,  what¬ 
ever  be  the  number  of  its  fides. 

Prop.  VIII. 

169.  To  find  the  centre  of  inertia  of  a  pyramid 
with  a  polygonal  bafe. 

Fig.  10.  Bet  the  pyramid  be  triangular,  as  A  BCD,  fig.  10# 
Bifedl  BD  in  F,  and  join  CF  and  FA.  Make  F/— 
f  of  FC,  and  F  <p=f  of  FA,  and  draw  f  < p.  It  is  evi¬ 

dent,  from  Art.  159*  that  f  is  the  eentre  of  gravity  of 
the  triangular  bafe  BCD,  and  that  the  line  AF,  which 
joins  the  vertex  and  the  point  f  will  pafs  through  the 
eentre  of  gravity  of  all  the  triangular  laminae  or  fee- 
tions  of  the  pyramid  parallel  to  its  bafe  ABC  ;  for,  by 
taking  any  fe£tion  bed,  and  joining  c  m ,  it  may  be 
eafily  fhewn,  that  b  mztm  d,  and  m  n=±m  c ,  fo  that  n 
is  the  centre  of  gravity  of  the  fe&ion  bed.  It  fol¬ 
lows,  therefore,  that  A  f  will  pafs  through  the  eentre 
of  gravity  of  the  pyramid.  In  the  fame  way  it  may  be 
fliewn,  by  eonfidering  ABD  as  the  bafe,  and  D  the 
vertex,  and  making  F  p=fFA,  that  the  eentre  of  gra¬ 
vity  lies  in  the  line  <p  C.  But,  as  the  fines  A /  C  lie 
in  the  plane  of  the  triangle  AFC,  they  mull  interfeft 
eaeh  other  ;  and  therefore  the  point  of  interfe&ion 
H  will  be  the  eentre  of  inertia  of  the  triangular  pyra¬ 
mid.  Now,  fince  F f=z  jFC,  and  F  (pnrj-FA,  we  have 
F  <p  :  FA  =  F/ :  FC,  therefore  (Geometry,  Theor.  8. 
Se6t.  IV.)  <pf  is  parallel  to  AC.  The  triangle  (p /H 
will  confequently  be  fimilar  to  AHC,  and  H  :  HC 
=  H/:  HArr f<p  :  ACri  :  3  ;  therefore  H  pinTHC 
C,  and/H=f  AH=iA / 

170.  When  the  pyramid  has  a  polygonal  bafe,  it 
may  be  eonceived  to  be  formed  of  a  number  of  triangular 
pyramids,  wliofe  eentres  of  inertia  will  be  in  one  plane 
parallel  to  the  bale.  Their  common  centre  of  gravity 
will  therefore  be  in  the  fame  plane,  and  in  the  line 


drawn  from  the  Vertex  to  the  centre  of  gravity  of  all  Theory, 
the  triangles  whieh  compofc  the  bafe  5  the  diftanee'of  1 
the  centre  of  gravity,  therefore,  from  the  vertex,  will 
be  equal  to  three-fourths  of  the  altitude  of  the  py¬ 
ramid. 

1 71.  Cor.  t.  Hence  it  is  obvious,  that  the  centre  of 
gravity  of  a  right  eone  is  a  point  in  its  axis,  whofe  di- 
fiance  from  the  vertex  is  equal  to  three-fourths  of  the 
length  of  the  axis  ;  for  as  this  may  be  demonftrated  of 
a  pyramid  whofe  bafe  is  a  polygon,  with  an  infinite 
number  of  fides,  it  muft  hold  alfo  of  a  right  cone 
whieh  may  be  eonfidered  as  a  pyramid  of  this  deferip- 
tion. 

172.  Cor.  2.  By  proceeding  as  in  Art.  160.  it 
will  be  found,  that  in  a  triangular  pyramid,  the  di- 
ftanee  of  any  of  the  vertices  from  its  eentre  of  iner¬ 
tia,  is  equal  to  one-foUrth  of  the  fquare  root  of  the 
difference  of  thrice  the  fum  of  the  fquares  of  the  three 
edges  which  meet  at  that  vertex,  and  the  fum  of  the 
fquares  of  the  other  three  edges  ; — and  likewife,  that 
the  fum  of  the  fquares  of  the  diftances  of  the  centre  of 
inertia  from  the  vertices  of  any  triangular  pyramid, 
is  equal  to  one-fourth  of  the  fum  of  the  fquares  of  the 
fix  edges  of  the  pyramids.  A  demonftratiori  of  thefe 
theorems  may  be  feen  in  Gregory’s  Mechanics,  vol.  i. 

P.  59, 60. 


173.  In  order  to  fhew  the  application  of  the  doe- 
trine  of  fluxions  to  the  determination  of  the  eentre  of 
inertia  of  eurve  lines,  areas,  folids,  and  the  furfaces  jfig.  it. 
of  folids,  let  ABC  be  any  eurve  line  wrhofe  axis  is  BR. 

Then,  fince  the  axis  bife£ts  all  the  ordinates  DG,  AC, 
eaeh  of  the  ordinates,  eonfidered  as  compofed  of  mate¬ 
rial  partieles,  will  be  in  equilibrio  about  their  points  of 
bife6tion  E,  R  5  and  therefore  the  centre  of  inertia  of 
the  body  will  lie  in  the  axis.  But,  if  we  eonfider  the 
body  as  compofed  of  a  number  of  fmall  weights  D  dg  G, 
wTe  fhall  find  its  eentre  of  inertia  by  multiplying  eaeh 
weight  by  its  diftanee  from  any  line  mn  parallel  to  the  or¬ 
dinates,  and  dividing  the  fum  of  all  thefe  produ6ls  by  the 
fum  of  all  the  partieles,  Art.  1 58.  Thus,  let  x  denote  the 
diftanee  EB,  then  its  fluxion  x  will  be  the  breadth  of 
the  element  or  fmall  weight  T)  dg  G,  and  #xDG  will 
reprefent  the  weight,  and  the  fluent  of  this  quantity  will 
be  the  fum  of  all  the  weights.  Again,  if  we  multiply  the 
weight  x  X  DG  by  ArrzEB  its  diftanee  from  the  point  B# 
we  fhall  have  the  momentum  of  that  weight  m^  X#  X 
DG,  and  the  fluent  of  this  quantity  will  exprefs  the  fum 
of  the  momenta  of  all  the  weights  into  which  the  body  is 
divided.  But,  by  Art.  T58.  the  diftanee  of  the  centre  of 
gravity  from  a  given  point  B  is  equal  to  the  fum  of  all 
the  momenta  divided  by  the  fum  of  all  the  weights  or 
bodies,  that  is,  if  F  be  the  eentre  of  gravity  of  the 


1  J  *  -np  ,  -rp-r,  fluent  of  a?  x  y  DG 

body  ABC,  we  have  FB= - - ,  or 

fluent  of  at  X  EG 

calling  y  the  ordinate  DE,  we  have  DGz=z2y,  and  FR 

fluent  of  #  2  i/x  fluent  of  x  7/  x  .  . 

= - ~,  or  FE= - ~ —  in  the  cafe 

fluent  of  2  y  x  fluent  y  x 

of  areas. 

174.  In  the  eafe  of  folids  generated  by  rotation,  the 
element  or  fmall  weight  F#xEG  will  be  a  circular 

feflion^ 


Fig. 


M  E  C  H 

fedion,  whofe  diameter  is  2DE:=:2y,  and  fince  the 
area  of  a  circle  is  equal  to  its  circumference  multiplied 
by  its  diameter,  we  have  (making  #-“1:3.1416)  2  tt  y*  x, 
rrthe  circular  fedion  whofe  diameter  is  DG  5  and  fince 
xX  2  iry*  x,  or  2  it  x  yxx,  will  reprefent  the  momentum 

r  1  n  it  1  -r-’n  fluent  of  2  7T  X  VX  X 

oi  the  weight,  we  mail  have  rBzr - — - - 

fluent  of  2  7r  y1  x 

and  dividing  by  2  sr  y,  we  have  FBr:— U  Rt  XmX^ 

fluent  of  yx 

175.  In  finding  the  centre  of  inertia  of  the  furfaces 
of  folids,  the  elements  or  fmall  weights  are  the  circum¬ 
ferences  of  circles,  whofe  radii  are  the  ordinates  of  the 
curve  by  whofe  revolution  the  folid  is  generated.  Now, 
the  furface  of  the  folid  may  be  conceived  to  be  gene¬ 
rated  by  the  circumference  of  a  circle  increafing  gra¬ 
dually  from  B  towards  A  and  C  ^  making  %  therefore 
equal  to  BD,  its  fluxion  z,  multiplied  into  the  peri¬ 
phery  of  the  circle  whofe  diameter  is  DG,  that  is, 
2tt  y  <z  will  exprefs  the  elementary  furface  or  fmall 
weight  whofe  diameter  is  DG.  Then,  fince  x  X  2  7ry  z, 
or  2  ?r  x  y  2;,  will  be  the  momentum  of  the  elementary 

.  .  /ini  fluent  of  2  vxyz  , 

Weight,  we  mail  have  hBrz - -  .  ,  and  di¬ 

fluent  of  2  tt  y  z 

.  j.  ,  ,  .  fluent  of  x  y  % 

viamg  by  2  %  we  obtain  rBrr -  ~ — . 

fluent  of  y  z 

1 76.  If  the  body,  whofe  centre  of  inertia  is  to  be 
found,  be  a  curve  line,  as  GBD,  then  it  is  manifefl  that 
the  fmall  weights  will  be  exprefled  by  the  fluxion  of 
GBD,  that  is,  by  2  z,  finee  GBD=2  BDrz2  %  ;  con- 
fequently  their  momenta  will  be  2  x  z,  and  we  fliall 

fluent  2X  z  fluent  x  as  fluent  x  z 


A  N  I  c  s. 

vinculum)  its  value  R — x,  and  we  have  GD  =  fluent  Theory. 
(R — tf)#(2R# — xx)  .  1  1 

4ABEC - *  Now,  in  order  to  find  the 

fluxion  of  the  numerator  of  the  preceding  fradion,  af- 
fume  zzzz  2  R  xz  y  and  z^J^zz  2  R  a  — x*y  and  by  tak¬ 
ing  the  fluxion,  we  Jiave  2  R  x — 2xx~2\\ — 2x  X  x  j 
but  this  quantity  is  double  of  the  firfl  term  of  the  nu¬ 


merator,  therefore  R— x  X  #.  By  fubflituting  thefe 
values  in  the  fradidnal  formula,  we  obtain  GDrr  fluent 


2  3  2 


slf. 


j  but  fince  yrzz2Rx — xx\^ 
we  have,  by  raifing  both  fides  to  the  third  power, 

^R* — xx\£-y  therefore  GDzz 


have  FBzr. 


fluent  2  55  fluent  z 


4tABEC  4- ABEC 

=^BEC  »  ^at  *s’  ^^ance  the  centre  of  gravi¬ 
ty  of  a  circular  fegment  from  the  centre  of  the  circle,  is 
equal  to  the  twelfth  part  of  the  cube  of  twice  the  ordi¬ 
nate,  (or  the  chord  of  the  fegment)  divided  by  the  area 
of  the  fegment. 

178.  Cor.  When  the  fegment  becomes  a  femicircle 

we  have  2yzzz2  r  ;  and  therefore  zz  G D  ~  1 — 

-A.  B  E  C 

Qr)3  _  8xt*  r* 

1 2  ABEC  12  ABEC“  i^ABEC’  that  ls’  the  dlf~ 

tance  of  the  centre  of  gravity  of  a  femicircle  from  the 
centre  of  the  femicircle,  is  equal  to  the  cube  of  the  ra¬ 
dius,  divided  by  one  and  a  half  times  the  area  of  the 
fegment. 

Prop.  X. 

179.  To  find  the  centre  of  inertia  of  the  fe£tor  of 
a  circle. 


Fig.  12. 


Prop.  IX. 


177.  To  find  the  centre  of  inertia  of  a  circular 
fegment. 


Let  AE=:#,  FC=y,  and  AD  the  radius  of  the  cir¬ 
cle  =  R,  confequently  ME=2R — EA.  Then,  fince 
by  the  property  of  the  circle  (Geometry,  Theor.  28. 
Sed.  IV.)  ME  x  EAzrBE*,  we  have,  by  fubflitution, 
BE*  =  2R  x  EA— EA  x  EA,  or  y2=  2R  x  —  x* 
henee  yzzsj 2  R  * — a*.  Now,  by  Art.  174.  we  have 
the  diftance  of  the  centre  of  gravity  from  A,  that  is> 


fluent  x  7J  x  • 

AGz - .  j  but  the  fluent  ot  y  x  or  the  fum  of 

fluent y  x 

all  the  weights,  is  equal  to  the  area  of  half  the  feg- 

ment  ABEC  5  therefore  AG *  Then,  by 

y  A  B  I!.  L 

fubflituting  inftcad  of  y ,  in  this  equation,  the  value  of 
it  deduced  from  the  property  of  the  circle,  we  have 
.  fluent  of  x  x  7  R  x — x% 

ALxzr  -  ABEC  - ?  or>  in  oroer  to  find 


GD  the  diftance  of  the  centre  of  gravity  from  the  cen¬ 
tre,  we  mufl  fubftitute  inftead  of  x  (without  the 


Let  ABDC  be  the  fedor  of  the  circle.  By  Art.  157. 
find  m  the  centre  of  inertia  of  the  triangle  BCD,  and 
by  the.  laft  propofition  find  G  the  centre  of  inertia  of 
the  fegment  j  then  take  a  point  n  fo  fituated  between 
G  and  m,  that  ABEC  :  BCB=7/z  n  :  G  n,  then  the 
point  n  will  be  the  centre  of  gravity  of  the  fedor. — 
By  proceeding  in  this  way,  it  will  be  found  that  D  n , 
or  the  diftance  of  the  centre  of  gravity  of  the  led  or 
from  the  centre  of  the  circle,  is  a  fourth  proportional  to 
the  femiarc,  to  the  femichord,  and  to  two-thirds  of  the 
radius. 


Prop.  XI. 

180  To  find  the  centre  of  inertia  of  a  plane  fur¬ 
face  bounded  by  a  parabola  whofe  equation  is 
yzza  xn* 

Sinee  y=za  xn ,  multiply  both  terms  by  x  x9  and  a  fe- 
paratcly,  and  we  have  y  x  xzta  x^1  .v,  and  y  #zr a  xn  x. 

t,  ,  .  ,  n  fluent  of  x  11  x  . 

But,  by  Art.  174.  wc  have  rBrz — - 7 — ,  there- 

fluent  y  x 

fore,  by  fubflituting  the  preceding  values  of  x  y  x  and 

.  fl  pnt  nf  n  X  /Z-k1  v 

yx  in  the  formula,  we  obtain  FB=— 

fluent  of  a  xn  x 
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Theory.  arid  by  taking  the  fluents  it  becomes 

ax  4-* 

*z  +  t 


Fig. 


FB= 


n-\-2 

a  tt'H-1 

/2-J-I 


=  — ttX 
7i  — 2 


in  that  formula,  we  obtain  FB:z: 


fluent  of  a*x%n-\-rx 


fluent  of  a1xinx 

by  taking  the  fluents  we  ftiall  have 

dixin-\-tx 
2n  +  2  _ 2n-{-i 


. ,  and 


FB=- 


a*x%n  *-*  2//-J-2 


X 


2/2  +  1 


When  nzz£,  the  folid  becomes  a  common  parabo¬ 
loid,  and  we  obtain  FBn^-tf- 

When  «=i,  the  folid  beeomes  a  cone,  and  FB 
as  in  Art.  171. 

Prop.  XIII. 

182.  To  find  the  centre  of  gravity  of  a  fpherical 
furface  or  zone,  comprehended  between  two 
parallel  planes,  or  of  the  fpherical  furface  of 
any  fpherical  fegment. 

Let  BMNC  be  a  fe£lion  of  the  fpherical  furface 
comprehended  between  the  planes  BC,  MN,  and  let 
EP=,v,  EC—?/,  DC— R,  and  %  rr  the  arc  CN.  Sup- 
pofe  the  abfeifia  EP  to  increafe  by  the  fmall  quantity 
E  0 ,  draw  0  r  parallel  to  EC,  C  s  parallel  to  E  0 ,  and 
C  r  perpendicular  to  DC  5  then  it  is  evident,  that  in 
the  fimilar  triangles  CDE,  Cvf  r,  EC  :  DC— C  s  : 
C  r,  that  is,  y  :  RnzC  s  :  C  r  ;  but  C  r  is  the  flux¬ 
ion  of  the  are  NC,  and  C  s  the  fluxion  of  the  abfeif- 
fa  PE  j  therefore  y  :  Rzzx  ;  55,  and  zyzr. R  a?,  and  i 


Ylx 

y 


Now,  by  Art.  175.  FB= 


fluent  of  x 


y  % 


fluent  of  x  y  % 
therefore,  by  fubftituting  the  preceding  value  of  z 
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,  .  r  fluent  of  It  x  x 

m  this  formula,  we  obtain  IB— -  - — , 

fluent  of  R  x 

R  x  x  % 


If  ft ,  therefore,  be  equal  to  then  y~a  <*4,  and, 
fquaring  both  fides,  t/zza*  x ,  which  is  the  equation  of 
the  common  or  Apollonian  parabola.  Hence,  IBrz 
J  x,  that  is,  the  diftanee  of  the  eentre  of  gravity  from 
the  vertex  is  f  ths  of  the  axis. 

When  n  is  equal  to  1 ,  then  yzza  x,  and  the  para¬ 
bola  degenerates  into  a  triangle,  in  which  eafe  FB 
=y  v,  as  in  Art.  165. 

Prop.  XII. 

18 1.  To  find  the  centre  of  inertia  of  a  folid,  ge¬ 
nerated  by  the  revolution  of  the  preceding  curve 
round  its  axis. 

Since  y'zza  xn ,  fquare  both  fides,  and  we  have  y%zz 

d*x*n  ;  then  multiply  both  Tides  by  x  x ,  and  at  feparate- 

ly,  we  obtain  y*x  xzza*x*n-\-t  xy  and  y'xzza*  xln  x.  But, 

i  a  i  tit)  fluent  of  y% x  x  r 

by  Art.  174.  we  have  FB—  - ~ — therefore, 

fluent  of  y2  x 

by  fubftituting  the  preceding  values  of  y%  x  x ,  and  if  x 


y  R  v  x  x 
Ft  x  %  R  y  x  % 


,  y 


(and  diviaingby  ys): 


Tix* 


R«VA? 

R# 


for  ' 


By 


73 

Theory. 


taking  the  fluents  we  obtain  FB=r^  jV  y  — F  a  fluent 

which  requires  no  corre&ion,  as  the  other  quantities 
vaniih  at  the  fame  time  with  x. 

183.  When  DP  is  equal  to  DC,  the  folid  beeomes 
a  fpherical  fegment,  and  EA  becomes  the  altitude 
of  the  figment,  fo  that  univerfally  the  centre  of  gra¬ 
vity  of  the  fpherical  furface  of  a  fpherical  fegment 
is  in  the  middle  of  the  line  which  is  the  altitude  of  the 
fegment,  or  in  the  middle  of  the  line  which  joins  the 
centres  of  the  two  eircles  that  bound  the  fpherical 
fegment. 

1 84.  When  the  fpherieal  fegment  is  a  hemifpheroid, 
the  eentre  of  gravity  of  its  hemifpherical  furface  is  ob~ 
vioufly  at  the  diftance  of  one-half  the  radius  from  its 
eentre. 

Prop.  XIV. 

185.  To  find  the  centre  of  gravity  of  a  circular 

arc. 

Let  BAC  be  the  circular  are,  it  is  required  to  Fig.  13 
find  its  centre  of  inertia,  or  the  diftanee  of  the  cen¬ 
tre  of  inertia  of  the  half  arc  AC  from  the  diameter 
HG  \  for  it  is  evident,  that  the  line  which  joins  the 
centres  of  gravity  of  eaeh  of  the  femiarcs  AB,  AC 
muft  be  parallel  to  HG,  and  therefore  the  diftance  of 
their  common  centre  of  gravity,  which  muft  be  in  that 
line,  from  the  line  HG,  will  be  equal  to  the  diftance  of 
the  eentre  of  gravity  of  the  femiarc  from  the  fame  line.  x 
Make  PC— DE=v  ;  EC=y  ;  DC=D  A  =  R,  and  AC 
=»,  then  it  may  be  fnewn,  as  in  the  laft  propofition, 
that  y  :  Rzr#  :  %  ;  hence  %  y=zR  x .  But,  by  Art.  1 76. 

.  fluent  of  if  z  .  .  ...  r  - 

we  have  F  &zz - - - ,  y  being  m  this  cale  equal 

to  x  in  the  formula  in  Art.  176.  and  fubftituting  the 

preceding  value  of  y  z,  it  beeomes  —  X9 

R  x 

and,  taking  the  fluent,  we  have  FB  — - ,  whieh  re¬ 

quires  no  corre&ion,  as  the  fluent  of  y  %  vanifhes  at  the 
fame  time  with  x.  Calling  d ,  therefore,  the  diftanee 
of  the  eentre  of  inertia  of  the  are  BAC  from  the  cen- 
Rx 

tre  D,  we  have  dzz - ,  and  d  fszzR  x  ;  lienee  %  :  x 

% 

— R  :  </,  or  2  Z  :  2A?rrR  :  </,  that  is,  the  diftance  of 
the  eentre  of  inertia  of  a  circular  are  from  the  eentre 
of  the  eirele  is  a  fourth  proportional  to  the  arc,  the 
chord  of  the  arc,  and  radius. 

186.  When  the  arc  BAC  beeomes  a  femieircle,  PC 
or  x  is  equal  to  DG  or  radius,  fo  that  we  have 
2  x  :  2  R=R  ;  d,  or  4  Z  :  4  R=R  :  d ;  but  4  %  is 
equal  to  the  whole  circumference  of  the  eirele,  and  4  R 
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is  equal  to  twice  the  diameter;  therefore,  3,141593  :  2 

=  R  :  d  ;  hence  r/zr - — — — =.63662  R. 

3-lVS93 

187.  Vv hen  y  is  equal  to  2U,  or  when  the  arc  ARC 
becomes  equal  to  the  whole  circumference  of  the  circle, 

R  x 

x  v ani (lies,  and  is  =0,  and  therefore — —  =  0,  which 

% 

{hews,  that  the  centre  of  inertia  coincides  wfitli  the  cen¬ 
tre  of  the  circle. 


Scholium  I. 

188.  From  the  fpecimcns  which  the  preceding  pro¬ 
portions  contain  of  the  application  of  the  formulae  in 
Articles  173,  174,  175,  176,  the  reader  will  find  no 
difficulty  in  determining  the  centre  of  inertia  of  other 
fur  faces  and  folids,  when  he  is  acquainted  with  the  equa¬ 
tion  of  the  curves  by  which  the  furfaces  are  bounded, 
and  by  whole  revolution  the  folids  are  generated. 

A  knowledge  of  the  nature  of  thefe  curves,  how¬ 
ever,  is  not  abfolutely  neceffiary  for  the  determination 
of  the  centres  of  inertia  of  furfaces  and  folids.  A  me¬ 
thod  of  finding  the  centre  of  gravity,  without  employ¬ 
ing  the  equation  of  the  bounding  curves,  was  difeover- 
ed  by  our  countryman,  Mr  Thomas  Simfon*.  It  was 
afterwards  more  fully  illuftrated  by  Mr  Chapman,  in 
his  work  on  the  Conftrudtion  of  Ships  ;  by  M.  Le- 
veque,  in  his  tranfiation  of  Don  George  Juan’s  Trea- 
tife  on  the  Conftrudtion  and  Management  of  Veffiels  ; 
and  by  M.  Prony,  in  his  ArchiteBure  Hydraulique , 
tom.  i.  p.  93.  to  which  wc  mull  refer  fuch  readers  as 
wifti  to  profecutc  the  fubjedt. 

Scholium  II. 

189.  As  it  is  frequently  of  great  ufe  to  know  the  po¬ 
fition  of  the  centre  of  inertia  in  bodies  of  all  forms,  we 
(hall  colledl  all  the  leading  refults  which  might  have 
been  obtained,  by  the  method  given  in  the  preceding 
propofitions. 

1.  The  centre  of  inertia  of  a  ftraight  line  is  in  its 
middle  point. 

2.  The  centre  of  inertia  of  a  parallelogram  is  in  the 
interfedlion  of  its  diagonals. 

3.  The  centre  of  inertia  of  a  triangle  is  diftant  from 
its  vertex  two-thirds  of  a  line  drawn  from  the  vertex 
to  the  middle  of  the  oppofite  fide. 

4.  The  centre  of  inertia  of  a  circle,  and  of  a  regular 
polygon,  coincides  with  the  centres  of  thefe  figures. 

5.  The  centre  of  inertia  of  a  parallelopiped  is  in 
the  interfedlion  of  the  diagonals  joining  its  oppofite 
angle5?. 

6.  The  centre  of  inertia  of  a  pyramid  is  diftant  from 
its  vertex  three-fourths  of  the  axis. 

7.  The  centre  of  inertia  of  a  right  cone  is  in  a  point 
in  its  axis  whofe  diftance  from  the  vertex  is  three-fourths 
of  the  axis. 

8.  In  the  fegment  of  a  circle,  the  centre  of  inertia  is 
diftant  from  the  centre  of  the  circle  a  twelfth  part  of 
the  cube  of  the  chord  of  the  fegment  divided  by  the 

yC3 

area  of  the  fegment,  or  where  d  zz  the  dif¬ 

tance  of  the  centre  of  inertia  from  the  centre  of  the 
circle,  C  ~  the  chord  of  the  fegment,  and  A  its 
axis. 


9.  In  the  fedlor  of  a  circle,  the  centre  of  inertia  is  Theory, 
diftant  from  the  centre  of  the  circle,  by  a  quantity  — v*— 
which  is  a  fourth  proportional  to  thefemiarc,  the  femi- 
chord,  and  two-thirds  of  the  radius.. 

10.  In  a  fpherical  furfaee  or  zone,  comprehended 
between  two  plants,  the  centre  of  inertia  is  in  the  mid¬ 
dle  of  the  line  which  joins  the  centres  of  the  two  circu¬ 
lar  planes  by  which  it  is  bounded.  When  one  of  the 
circular  planes  vanifties,  the  fpherical  zone  becomes 
the  fpherical  furfaee  of  a  fpherical  fegment ;  there¬ 
fore, 

11.  In, a  fpherical  furfaee  of  a  fpherical  fegment,  the 
centre  of  inertia  is  in  the  middle  of  its  altitude  or  ver- 
fed  fine  ;  confequently, 

12.  The  centre  of  inertia  of  the  furfaee  of  a  com¬ 
plete  fphere  coincides  with  the  centre  of  the  fphere. 

13.  In  a  fpherical  fegment,  the  centre  of  inertia 
is  diftant  from  the  vertex  by  a  quantity  equal  to 


4  a — 3  x  ^ 


6  a- 


-4  x 


Xx,  where  a  is  the  diameter  of  the  fphere, 


and  x  the  altitude  or  verfed  fine  of  the  fegment. 
Hence, 

14.  The  centre  of  inertia  of  a  hemifphere  is  diftant 
from  its  vertex  by  a  quantity  equal  to  five-eighths  of 
the  radius,  or  it  is  three-eighths  of  the  radius  diftant 
from  the  hemifphere  ;  and, 

15.  The  centre  of  inertia  of  a  complete  fphere  coin¬ 
cides  with  the  centre  of  the  fphere. 

16.  In  a  eircular  arc  the  centre  of  inertia  is  diftant 

R* 

from  its  centre  by  a  quantity  equal  to  — where  R  is 

the  radius,  x  the  femichord,  and  %  the  femiarc. 
Hence, 

17.  In  a  femicirculaT  arc  the  centre  of  inertia  is  dif¬ 
tant  from  its  centre  .63662  R,  and, 

18.  The  centre  of  inertia  of  the  circumference  of  a 
circle  coincides  with  the  centre  of  the  circle. 

19.  In  a  circular  fedlor  the  centre  of  inertia  is  dif- 

2  c  R 

tant  from  the  centre  of  the  circle - ,  where  R  is  the 

3a 

radius,  a  the  arc,  and  c  its  chord. 

20.  In  a  fpherical  fedtor,  compofed  of  a  cone  and 
a  fpherical  fegment,  the  centre  of  inertia  is  diftant 
from  the  vertex  of  the  fegment  by  a  quantity  equal  to 
2  R  ■  I  ^  tf 

- -q - ,  where  R  is  radius,  and  tf  the  altitude  or 

o 


verfed  fine  of  the  fegment. 

21.  In  an  ellipfis  the  centre  of  inertia  coincides  with 
the  centre  of  the  figure. 

22.  The  centre  of  inertia  of  an  oblate  and  prolate 
fpheroid,  folids  generated  by  the  revolution  of  an  el¬ 
lipse  round  its  leffier  and  its  greater  axis  refpedlively, 
coincides  with  the  centres  of  the  figures. 

23.  In  the  fegment  of  an  oblate  fpheroid  the  centre 
of  inertia  is  diftant  from  its  vertex  by  a  quantity  equal  to 

4  m  -3  tf  ,  .  ,  ,  _  .  .  _ 

p - X  x,  where  m  is  the  leiier  axis,  or  axis  of  rota- 

6  m — 4*: 

tion,  and  x  the  altitude  of  the  fegment.  Hence, 

24.  In  a  hemifpheroid  the  centre  of  inertia  is  diftant 
from  its  vertex  five-eighths  of  the  radius. 

35.  The  centre  of  inertia  of  the  fegment  of  a  prolate 

fpheroid 
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Theory.  fplieroid  is  diftant  from  its  vertex  by  a  quantity  equal  to 
4  n  3  x__  ^  x ?  -where  n  is  tlic  greater  axis,  or  axis  of  ro- 
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tation. 

2 6.  In  the  common  or  Apollonian  parabola,  the  dif- 
tance  of  the  centre  of  inertia  from  its  vertex  is  three- 
fifths  of  the  axis. 

27.  In  the  cubical  parabola  the  diftance  of  the  cen¬ 
tre  of  inertia  from  its  vertex  is  four-fevenths  of  the  axis, 
in  the  biquadratic  parabola  five-ninths  of  the  axis,  and 
in  the  furfolid  parabola  fix-elevenths  of  the  axis. 

28.  In  the  common  femiparabola,  the  diftance  of  its 
centre  of  gravity  from  the  centre  of  gravity  of  the  whole 
parabola,  in  the  direction  of  the  ordinate  pafling  through 
that  centre,  is  |  of  the  greateft  ordinate.. 

29.  In  the  common  paraboloid,  the  diftance  of  the 
centre  of  inertia  from  its  axis,  is  equal  to  -y  of  the 
axis. 

30.  In  the  common  hyperboloid,  the  diftance  of  the 

.  r  1  *  i  40  +  3# 

centre  of  inertia  from  the  vertex  is  equal  ^ — - -  X 

o  (i  —j-4  ^ 

where  a  is  the  tranfverfe  axis  of  the  generating  hyper¬ 
bola,  and  x  the  altitude  of  the  folid. 

31.  In  the  fruftum  of  a  paraboloid,  the  diftance  of 
the  centre  of  inertia  from  the  centre  of  the  fmalleft 


circular  end  is 


2R*+r*  h 


R’+r3 


X  — ,  where  k 
4 


is  the  diftance 


between  the  centres  of  the  circles  which  contain  the 
paraboloidal  fruftum,  R  the  radius  of  the  greater  circle, 
and  r  the  radius  of  the  leffer  circle. 

32.  In  a  conic  fruftum  or  truncated  cone,  the  dif¬ 
tance  of  the  centre  of  inertia  from  the  centre  of  the 

„  .  ,  .  .  3  Rs-j-2Rr4-r*  h  . 

fmalleft  circular  end  is  - ’  ■ ; -r  — ; — r-  X  “  which  re- 

R*+Rr+r*  4 

prefents  the  diftance  between  the  centres  of  the  circles 
which  contain  the  fruftum,  and  R,  r  the  radii  of  the 
circles. 

33.  The  fame  formula  is  applicable  to  any  regular 
pyramid,  R  and  r  reprefenting  the  fides  of  the  two 
polygons  by  whieh  it  is  contained. 


Prop.  XIV. 

190.  If  a  quantity  of  motion  be  communicated  to 
a  fyftem  of  bodies,  the  centre  of  gravity  of  the 
fyftem  will  move  in  the  fame  direction,  and 
with  the  fame  velocity,  as  if  all  the  bodies  were 
collected  in  that  centre,  and  received  the  fame 
quantity  of  motion  in  the  fame  direftion. 

Fig.  14.  Let  A,  B,  C  be  the  bodies  which  compofc  the 
fyftem,  and  let  F  he  the  centre  of  gravity  of  the  bodies 
B,  C,  and  f  the  centre  of  gravity  of  the  whole  fyftem, 
as  determined  by  Art.  I  55.  Then  if  the  body  A  re¬ 
ceives  fuch  a  momentum  as  to  make  it  move  to  a  in  a 
fecond,  join  F  tty  and  take  a  point  <p  fo  that  F  <p  :  <p  a~ r 
F f :  f  a,  <p  wall  now  be  the  centre  of  gravity  of  the 
fyftem,  f(p  the  path  of  that  centre  will  be  parallel 
to  A  a,  and  ftp  will  be  to  A  a  as  B  is  to  A-f-B  +  C. 
Let  the  fame  quantity  of  motion  be  nowr  communicated 
to  B,  fo  as  to  make  it  deferibe  the  fpace  B  b  in  a  fe¬ 
cond  )  and  having  drawn  <p  G  parallel  to  B  by  take  a 
point  G,  fo  that  <p  G  :  B  c~B  :  A-f-B-f-C,  and  G 
will  be  the  centre  of  gravity  of  the  bodies  after  B  has 


A  N  1  c  s.  7, 

moved  to  b.  in  the  fame  it  may  be  found,  that  H  Th-  t. 
will  be  the  common  centre  of  gravity  of  the  bodies  1 

after  the  fame  quantity  of  motion  has  been  communi¬ 
cated  to  C  in  the  direction  C  c.  Now  if  the  quantity  of 
motion  which  was  communicated  to  A,  B,  C  fep&rately 
had  been  communicated  to  them  at  the  fame  inftant, 
they  would  have  been  found  at  the  end  of  a  fecond  in 
the  points  by  c,  and  their  centre  of  gravity  w  ould  have 
been  the  point  H.  Let  us  now  iuppofc  the  three- 
bodies  collected  in  their  common  centre  of  gravity  f 
the  body  at  F  will  be  equal  to  A-J-B-f-C,  and  if  the 
fame  quantity  of  motion  which  made  A  move  to  a 
in  a  fecond  be  communicated  to  the  body  at  f  and  in 
the  fame  direction,  it  will  be  found  fomewheie  in  the 
linejfp  at  the  end  of  a  fecond.  But  as  the  quantity  of 
motion  is  equal  to  the  produdf  of  the  velocity  of  the 
body  multiplied  by  its  quantity  of  matter,  the  velo¬ 
cities  are  inverfely  as  the  quantities  of  matter,  and  con- 
fequently  the  velocity  of  the  body  at  f  is  to  A’s  velo¬ 
city  as  A  is  to  A-f  B-f-C,  that  is,  as  ftp  is  to  A  a  ; 
therefore  A  a  and  ftp  are  deferibed  by  A  and  by  the 
body  at  f  in  equal  times,  and  the  body  at  f  will  be 
found  at  <p  at  the  end  of  a  fecond.  In  the  fame  way  it 
may  be  fhewn,  that  the  body  at  f  will  be  found  at  G 
if  it  receives  the  fame  momentum  that  was  given  to  B, 
and  in  the  fame  dire&ion,  and  that  it  will  be  found  at 
H  after  it  has  received  the  momentum  that  was  com¬ 
municated  to  C,  confequently  if  it  received  all  thefe 
momenta  at  the  fame  inftant,  it  vrouid  have  deferibed 
/H  in  a  fecond.  Q.  E.  D. 

191.  Cor.  t.  II  the  bodies  of  a  fyftem  move  uni¬ 
formly  in  right  lines,  their  common  centre  of  gravity  will 
either  be  at  reft,  or  move  uniformly  in  a  right  line.  For 
if  the  momenta  communicated  to  the  bodies  A,  B,  C 
were  communicated  to  a  body  at yhr  A  + B -j-C,  it  will 
either  remain  at  reft  or  move  uniformly  in  a  ftraight 
line.  See  Newton's  Principioy  I.  Se61  III.  Cor.  1. 

192.  Cor.  2.  The  centre  of  gravity  of  any  fyftem  is  Fig.  14. 
not  afte&ed  by  the  mutual  a&ion  of  the  bodies  which 
compofe  it.  For  let  B  and  C  be  two  bodies  whofe 
common  centre  of  gravity  is  F  ;  and  let  the  points  /3,  k, 

be  taken,  fo  that  E/3  :  C  k=C  :  B,  the  fpaces  B  /3, 

C  k  will  reprefent  the  mutual  a<ftion  of  the  bodies  B, 

C,  that  is,  B  /3  will  reprefent  the  a£lion  of  C  upon  B, 
or  the  motion  which  is  the  refult  of  that  a  eft  ion,  and  Cx. 
the  a6lion  of  B  upon  C,  or  the  motion  which  refults 
from  it.  Then,  fince  F  is  the  common  centre  of  gra¬ 
vity  of  B  and  C,  we  have  (Art.  15c.)  B  :  CrrFC  : 

FB,  but  B  :  CzzC  x  :  B  fi,  therefore*' FC  :  FB~C*  : 

B  /3  ;  but  C  x  is  a  magnitude  taken  from  FC,  and  B  (l 
is  a  magnitude  taken  from  FB,  confequently  (Playfair’s 
Euclid,  Book  V.  Prop.  19.)  the  remainder  *  F  :  /3  F 
=FC  :  F  B,  that  is,  *  F  :  &  F=B  :  C,  that  is,  (Art. 

155.)  the  point  F  continues  to  be  the  centre  of  gra¬ 
vity  notwithftanding  the  a&ion  of  the  bodies  B,  C.  If 
the  fyftem  is  compofed  of  feveral  bodies,  the  fame  thing 
may  be  proved  of  every  two  of  the  bodies,  and  confe¬ 
quently  of  the  whole  fvftem.  See  D' Alembert' s  Dyna - 
miquey  Art.  76.  and  Newton's  Principia 9  I.  Sect.  III. 

Cor.  4. 


Prop.  XV. 

193.  If  a  body  is  placed  upon  a  horizontal  plane, 
or  fufpended  by  two  threads,  it  cannot  be  in 
K  2  equilibria 
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equilibrio  unlefs  a  perpendicular  drawn  from 
the  centre  of  gravity  to  the  horizontal  plane, 
or  to  a  horizontal  line  pafling  through  tiie  two 
threads,  fall  within  the  bale  of  the  body,  or 
upon  that  part  of  the  horizontal  line  which  lies 
between  the  threads. 


jj.  194.  1.  Let  ABCD  be  a  body  plaeed  in  the  horizon¬ 
tal  plane  CD,  G  its  centre  of  gravity,  and  GE  a  per¬ 
pendicular  drawn  to  the  horizontal  line  DE.  Then  the 
whole  matter  of  the  body  ABCD  may  be  eonceived 
as  united  in  its  centre  of  gravity  G,  and  as  its  tendency 
downwards  is  in  the  vertical  line  CrE,  it  can  defeend 
only  by  turning  round  the  point  C  as  a  centre.  Here 
then  we  have  a  body  G  placed  at  the  end  of  a  lever 
GC  whole  fulcrum  is  C,  and  its  power  to  turn  round 
C  is  reprefented  by  the  quantity  of  matter  in  G  multi¬ 
plied  by  the  perpendicular  CE,  let  fall  from  the  ful¬ 
crum  upon  its  line  of  diredlion  •,  and  as  there  is  no 
foree  to  counterbalance  this,  the  body  G,  and  confe- 
quently  the  body  ABCD,  will  fall  by  turning  round  C. 
When  the  vertical  line  GE  coincides  with  GC,  EC 
vaniihes,  and  the  weight  of  the  body  concentrated  at 
G  has  no  power  to  turn  the  lever  round  C,  but  is  fup- 
ported  upon  the  fulcrum  C.  When  the  vertical  line 
GE,  (by  fome  writers  called  the  line  of  dir e& ion f  falls 
within  the  bafe  CD,  it  is  obvious  that  the  weight  at 
G  has  no  influence  in  producing  a  motion  round  C  or 
D,  but  is  employed  in  prefling  the  body  upon  the  ho¬ 
rizontal  plane  ED. 

Fig.  16 .  x95»  Let  the  body  ACBD  be  fufpended  at  the 

points  f  <p  by  the  threads  h  f  h!  <p,  and  let  G  be  the  cen¬ 
tre  of  gravity  of  the  body.  Join  G  G  f  draw  f  <p  paral¬ 

lel  to  the  horizon,  and  through  G  draw  n  0  parallel  to 
f  <p.  Continue  hf  h'  <p  to  0  and  «,  and  draw  G  i  perpen¬ 
dicular  to  f$}  the  body  AB  eannot  be  in  equilibrio  un¬ 
lefs  the  point  i  falls  upon  the  horizontal  line  f  <p  which 
pafies  through  the  threads.  It  is  obvious  that  the  centre 
of  gravity  can  never  ehange  its  diflanee  from  the  fixed 
points  of  fufpenfionyj  <p  \  if  therefore  the  body  is  not  in 
equilibrio,  its  eentre  of  gravity  muff  defeend  either  to¬ 
wards  m  nr  n;  let  it  defeend  towards  m  till  it  refts  at  the 
point  y  then  y  frzfCi }  but  y(p  is  greater  than  G  <p  (Eu¬ 
clid.  Book.  I.  Prop.  7.)  which  is  abfurd,  therefore  the 
point  G  cannot  defeend,  that  is,  the  body  is  in  equili¬ 
brio.  It  may  be  (hewn  in  the  fame  way,  that  it  will 
be  in  equilibrio  when  G  is  any  where  between  n  and  0, 
that  is,  when  the  perpendicular  let  fall  from  G  euts  the 
horizontal  line  f  (p  that  lies  between  the  threads.  If 
the  body  be  fufpended  by  the  two  threads  HE,  hf  fo 
that  the  perpendicular  G  i  falls  without  the  line  f  F, 
the  body  is  not  in  equilibrio,  for  the  centre  of  gravity 
G  a£Hng  at  the  end  of  the  lever  GF  tends  to  turn  round 
F  with  a  power  equal  to  GxG m9  it  will  therefore  de¬ 
feend,  and  as  its  diflanee  from  f  cannot  change,  the 
point  f  will  rife,  and  the  thread  f/i  will  be  relaxed. 
When  G  arrives  at  m  the  perpendicular  G  m  vanifhes, 
and  G  has  no  power  to  turn  round  F.  The  body  AB 
therefore  eannot  be  in  equilibrio  till  the  perpendicular 
G  i  falls  within  f  F,  whieh  it  does  as  foon  as  it  arrives 
at  m . 

196.  Cor.  t.  If  a  body  is  placed  upon  an  inclined 
plane,  fnppofed  without  fri&ion,  it  will  Hide  down  the 
plane  e  hen  ih  line  of  direct  ion  falls  within  its  bafe, 
and  will  roll  down  when  this  line  falls  without  the  bafe. 


This  is  the  reafon  why  a  fphere  or  cylinder  rolls  down  Theory, 
an  inclined  plane  5  for  as  they  touch  the  plane  only  in  *“ *>*“*““ 
one  point  or  line,  the  line  of  direction  mufl  always  fall 
without  the  bafe. 

197.  Cor.  2.  The  higher  the  centre  of  gravity  of  Fig.  17. 
a  body  is,  the  more  eafily  will  it  be  overturned.  For 

if  ABCD  be  the  body  whofe  centre  of  gravity  is  F, 
and  if  any  force  be  employed  to  move  it  round  C  as  a 
fulcrum,  the  power  with  which  it  will  refill  this  foree 
is  inverlely  as  FC  ;  then,  if  the  eentre  of  gravity  is 
raifed  to  ffC  will  be  greater  than  FC,  and  the 
power  with  which  it  refills  being  overturned  is  dimi- 
nilhed,  that  is,  the  body  is  the  more  eafily  overturned 
the  higher  that  its  centre  of  gravity  is  placed. 

198.  Cor.  3.  If  a  body  be  fufpended  by  one  thread, 
it  will  not  be  at  rell  unlefs  its  centre  of  gravity  is  in 
the  direction  of  the  thread  produced,  for  when  the 
two  threads  h f  \  h'  p  approach  fo  near  eaeh  other  as  to 
coincide  with  the  Angle  thread  HE,  the  point  i  mufl 
'in  the  cafe  of  an  equilibrium  fall  upon  F,  and  the  lines 
G  /,  GF  mufl  coincide  with  m  I  ♦,  but  IiF  and  m  F 
are  both  perpendicular  to  the  horizontal  lin ?  j  p,  there¬ 
fore  the  eentre  of  gravity  G  is  in  the  direction  of  the 
thread  HF. 

199.  Cor.  4.  If  the  bodies  A,  B,  C,  fig.  18.  be  fu-Fig.  iS. 
fpended  by  any  point  F  from  the  hook  H,  they  will 

not  be  in  equilibrio  unlefs  their  common  eentre  of  gra¬ 
vity  G  is  in  the  vertical  line  FG  pafling  through  the 
point  of  fufpenfion  }  and  in  fig.  19.  the  bodies  A,  BFig.  1^. 
eonnedled  by  the  bent  rod  AI  B  will  not  be  in  equi¬ 
librio  unlefs  their  eommon  eentre  of  gravity  G  is  in  a 
vertical  line  pafling  through  F,  the  point  in  which  the 
fyflem  refls  upon  the  plane  CD. 

Scholium. 

200.  We  have  feen  in  the  preceding  propofition  and  Different 
corollaries,  the  pofition  which  mufl  be  given  to  the  eentre  k,ncis  of 
of  gravity  in  order  to  procure  an  equilibrium.  It 
evident,  however,  that  though  the  bodies  are  neeeffari- 

ly  at  reft,  yet  they  have  different  degrees  of  {lability, 
depending  on  the  pofition  of  the  eentre  of  gravity  with 
regard  to  the  centre  of  motion.  Henee  bodies  are  faid 
to  have  a  flable  equilibrium  when  their  eentre  of  gra¬ 
vity  cannot  move  without  afeending,  or  when  the  path 
deferibed  by  their  eentre  of  gravity  has  its  concavity 
upwards  ; — a  tottering  equilibrium  when  the  eentre  of 
gravity  cannot  move  without  defeending,  or  when  the 
path  which  it  deferibes  has  its  eoncavity  downwards, — 
and  a  neutral  equilibrium  when  the  body  will  reft  in  any 
pofition.  Thus  in  fig.  20.  if  the  veffels  A,  B  have  their  Fig.  *♦, 
handles  fo  placed  that  in  the  one  the  handle  A  is  fixed 
above  the  centre  of  gravity^,  and  in  the  other  the  handle 
B  is  fixed  below  the  eentre  of  gravity  g ,  then  the  equi¬ 
librium  of  A  will  be  flable,  and  that  of  B  tottering  ; 
for  if  A  is  held  by  the  handle  it  will  require  a  eoniider* 
able  force  to  make  its  eentre  of  gravity  deferibe  the  path 
m  ny  whereas  the  fmailefl  force  will  deflroy  the  equili¬ 
brium  of  B.  The  veflel  A ,  too,  has  a  conflant  tenden¬ 
cy  to  recover  its  equilibrium,  and  always  recovers  it 
as  foon  as  the  diflurbing  foree  is  removed,  but  the  vef- 
fel  B  has  no  tendency  to  do  this  even  when  its  equili¬ 
brium  is  afFtdled  in  the  fmailefl  degree.  For  the  fame  Fig.  zxv 
reafon  the  elliptical  body  A,  when  refling  on  the  extre¬ 
mity  of  its  conjugate  axis,  has  a  flable  equilibrium,  but 
when  refling  on  its  tranfverfe  axis  as  at  B,  its  equilibri¬ 
um 
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Theory.  um  Is  tottering.  The  equilibrium  of  a  circle  or  fphere 
is  always  neutral,  for  when  it  is  difturbed,  the  body  has 
neither  a  tendency  to  fall  nor  to  refume  its  former  fitua- 
Tig-  22-  tion.—  A  flat  body  A  fupported  by  a  fphere  B  will 

have  its  equilibrium  liable  when  its  centre  of  gravity  is 
nearer  the  point  of  contact  than  the  centre  of  the  fphere 
is,  and  the  equilibrium  of  C  will  be  tottering  when  its 
centre  of  gravity  is  farther  diftant  from  the  furface  of 
the  fphere  D  than  the  centre  of  the  fphere  is. 

Prop.  XVI. 


i.  To  find  the  centre  of  inertia  mechanically. 

Mechanical  201.  If  the  body  whofe  centre  of  inertia  is  to  be 
moth  >d  of  fountj  can  be  fufpended  by  a  thread,  then  when  the  bo- 
centv^of16  ^  eftuilibrio,  the  centre  °f  gravity  will  be  fome- 
gravity.  where  in  the  line,  prolonged  if  neceflary,  that  is  form¬ 
ed  by  the  thread  upon  the  furface  of  the  body.  Let  a 
body  be  again  fufpended  from  another  part  of  its  fur¬ 
face,  fo  that  the  dire&ion  of  the  thread  may  be  nearly 
at  right  angles  to  its  former  direction,  then  as  the  centre 
of  gravity  muft  alfo  be  in  the  new  direction  of  the 
thread  prolonged,  it  will  be  in  the  point  where  thefe 
two  lines  interfecl  each  other. 

202.  2.  If  the  body  is  of  fuch  a  kind  that  it  cannot 
be  conveniently  fufpended,  balance  it  upon  two  (harp 
points,  and  its  centre  of  motion  will  be  fomewhere  in 
the  line  which  joins  thefe  points.  Balance  it  a  fecond 
time  upon  the  (harp  points,  fo  that  the  line  which  joins 
the  points  may  be  nearly  at  right  angles  to  the  former 
line.  The*  interfe&ion  of  thefe  two  lines  will  be  the 
centre  of  inertia  of  the  body. 

203.  3.  If  the  body  is  fo  flexible  that  it  can  neither 

be  fufpended  by  a  thread  nor  balance  upon  points,  then 
let  a  thin  board  be  balanced  upon  the  points  as  be¬ 
fore,  and  let  the  body  be  fo  placed  upon  this  board 
when  balanced,  that  the  equilibrium  may  (till  continue  ; 
then,  having  found  the  centre  of  gravity  of  the  board 
when  loaded  with  the  body,  the  centre  of  gravity  of 
the  body  will  be  a  point  on  its  furface  exactly  oppofite 
to  that  centre.  r 

204.  The  preceding  method,  however,  only  gives  us 
the  centre  of  gravity  when  the  body  has  no  fenfible 
thicknefs,  for  when  it  is  of  three  dimenfions,  the  centre 
of  gravity  mufl  be  fomewhere  between  the  two  oppofite 
furfaces. 

205.  Definition . — The  centro-baryc  method  is  the  me¬ 
thod  of  determining  the  areas  of  furfaces,  and  the  con¬ 
tents  of  folids,  bv  confidering  them  as  generated  by  mo¬ 
tion,  and  by  employing  the  laws  of  the  centre  of  gravity. 


Prop.  XVII. 

Centro-  206  If  any  ftraight  or  curve  line,  or  any  plane 
thod  of16"  furface  bounded  by  ftraight  or  curve  lines  re- 
0uldinu5.  volve  round  an  axis  (ituated  in  the  fame  plane 
with  the  lines  or  furfaces,  the  furface  or  folid 
thus  generated  will  be  refpe&ively  equal  to  a 
furface  or  folid  whofe  bafe  is  equal  to  the 
given  line  or  furface,  and  whofe  height  is  equal 
to  the  arc  deferibed  by  the  centre  of  gravity  of 
the  generating  line  or  fin  face. 

23*  Let  A  BCD  be  the  plane  furlace  by  whofe  revolu¬ 
tion  round  the  axis  MPN  is  generated  the  folid  a  D, 


contained  by  the  parallelograms  ABCD,  abed ,  and  Theory, 
by  the  areas  a  AC  c,  b  BD  d ,  and  a  AB  b ,  c  CD  d j  let  ' 

G  be  the  centre  of  gravity  of  ABCD,  then  the  folid 
a  D  (hall  be  equal  to  a  folid  whofe  bafe  is  ABCD,  and 
whofe  altitude  is  a  line  equal  to  G  g,  the  fpace  deferib¬ 
ed  by  its  centre  of  gravity  G.  It  is  evident  from 
Art.  1 61.  that  the  fum  of  the  products  of  all  the 
particles  of  the  furface  ABCD,  multiplied  by  their 
refpe&ive  diitances  from  any  given  point  P,  is  equal 
to  the  fum  of  all  the  particles  multiplied  by  the 
diftance  of  their  common  centre  of  gravity  G  from  the 
fame  point  P.  Now  every  particle  of  the  furface 
ABCD,  during  its  revolution  round  the  point  P,  will 
obviouily  deferibe  the  arch  of  a  circle  proportional  to 
the  diftance  of  that  particle  from  the  point  P,  which  is 
the  centre  of  all  the  arches  *,  therefore  the  fum  of  the 
produdl  of  all  the  particles  multiplied  by  the  arch  de¬ 
feribed  by  each  of  them,  will  be  equal  to  the  fum  of 
the  particks  multiplied  by  the  arch  which  their  com- 
■  mon  centre  of  gravity  deferibes  ;  that  is,  the  folid  a  D 
will  be  equal  to  the  area  of  the  furface  multiplied  by 
the  path  of  its  centre  of  gravity.  In  order  to  have 
a  clearer  illuftration  of  this  reafoning,  let  P,  jd,  w,  &.c. 
be  the  particles  of  the  furface  ABCD  ;  D,  </,  2  their 
diftance  from  the  centre  of  rotation  P,  and  A,  «, 
the  arches  which  they  deferibe,  while  GP  is  the  diftance 
of  the  centre  of  gravity  of  the  furface  AB  CD  from  the 
centre  P,  and  G^  the  arch  deferbed  by  it.  Then 
by  Art.  i5i.  P x^+tt+^—P  +p+7r  x  GP, 
but  D  :d:  $  :GP— A:  a:  a:  Gg,  therefore  P  X  A-j-^X«+ 
ffX*=P+p+5rXG(?-  But  Px A-f-^x«+*-X« 

&c.  make  up  the  whole  folid  a  D,  and  P-j-p-j-s-,  &c. 
make  up  the  whole  furface  ABCD  j  therefore  the  folid 
oD  is  equal  to  the  generating  furface  ABCD  multi¬ 
plied  by  the  path  of  its  centre  of  gravity,  E.  D. 

207.  Cor.  1.  Let  us  fuppofe  the  circle  BACO  to  be 
generated  by  the  revolution  of  the  line  DA  round  the  Fig.  1 2, 
point  D^  then  fince  the  centre  of  gravity  of  the  line 

DA  is  in  its  middle  point  G,  the  path  of  this  centre 
will  be  a  circumference  whofe  radius  is  DG,  or  a  line 
equal  to  half  the  circumference  BONAB,  therefore, 
by  the  theorem,  the  area  of  the  circle  BONB  will  be 
equal  to  the  radius  DA  multiplied  by  the  fe  mi  circumfe¬ 
rence,  which  coincides  with  the  refult  obtained  from  the 
principles  of  geometry.  See  Playfair’s  Geometry, 

Supp.  B.  I.  Prop.  5.  In  the  fame  way,  by  means  of 
the  preceding  theorem,  we  may  readily  determine  the 
area  of  any  furface,  or  the  content  of  any  folid  that  is 
generated  by  motion. 

Scholium. 

208.  The  centro-baryc  method,  which  is  one  of  the 
fineft  inventions  of  geometry,  Was  firft  noticed  by  Pap¬ 
pus  in  the  preface  to  the  feventh  book  of  his  mathema¬ 
tical  collections,  but  it  is  to  Father  Guldinus  that  we 
are  indebted  for  a  more  complete  difeuflion  of  the  fub- 
jeCt.  He  publiftied  an  account  of  his  difeovery  partly 
in  1635,  and  partly  in  1640,  in  his  work  entitled  De 
Centro  Gravitatis ,  lib.  ii.  cap.  8.  prop.  3.  and  gave  an  in¬ 
direct  demonftration  of  the  theorem,  by  (bowing  the  con¬ 
formity  of  its  rcfults  with  thofe  which  were  obtained  by 
other  means.  Leibnitz  demonftrated  the  theorem  in  the 
cafe  of  fuperficies  generated  by  the  revolution  of  c  urves, 
but  concealed  his  demonftration  (ACL  Leipf.  1693,  p. 

492- 
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Theory.  493.  The  theorem  of  Leibnitz,  however,  as  well  as  that 
of  Guldinus,  was  demonftrated  by  Varignon  in  the  Me¬ 
moirs  of  the  Academy  for  1714,  p.  78.  Leibnitz  ob¬ 
serves  that  the  method  will  ftill  hold,  even  if  the  centre 
round  which  the  revolution  is  performed  be  continually 
changed  during  the  generating  motion.  For  further 
information  on  this  lubjedl,  the  reader  is  referred  to 
Dr  Wallis’s  work,  De  Calculo  Centri  Gravitatis ,  Hut¬ 
ton’s  Meniuration,  Prony’s  Architecture  Hydraulique, 
•vol.  i.  p.  88.  and  Gregory’s  Mechanics,  vol.  i.  p.  64. 

Prop.  XVIII. 

209.  To  fhow  the  ufe  of  the  do£lrine  of  the  centre 
of  gravity  in  the  explanation  of  fome  mechanical 
phenomena. 

On  the  mo-  In  the  equilibrium  and  motion  of  animals,  we  per¬ 
ils0**  ^e^ve  many  phenomena  deducible  from  the  properties  of 
the  centre  of  gravity.  When  we  endeavour  to  rife 
from  a  chair,  we  naturally  draw  our  feet  inwards,  and 
reft  upon  their  extremities,  in  order  to  bring  the  centre  of 
gravity  directly  below  our  feet,  and  we  put  the  body  into 
that  petition  in  which  its  equilibrium  is  tottering,  a  po¬ 
rtion  which  renders  the  fmalleft  force  capable  of  pro¬ 
ducing  motion,  or  of  overturning  the  body.  In  this 
fituation,  in  order  to  prevent  ourfelves  from  falling 
backwards,  we  thruft  forward  the  upper  part  of  the 
body  for  the  purpofe  of  throwing  the  centre  of  gravity 
beyond  our  feet :  and  when  the  equilibrium  is  thus  de- 
ftroyed,  we  throw  out  one  of  our  feet,  and  gradually 
raife  the  centre  of  gravity  till  the  pofition  of  the  body 
is  ere£L — When  we  walk,  the  body  is  thrown  into 
the  pofition  of  tottering  equilibrium  by  refting  it  on 
one  foot  ;  this  equilibrium  is  deftroyed  by  puihing  for¬ 
ward  the-  centre  of  gravity,  and  the  body  again  ailumes 
the  pofition  of  tottering  equilibrium  by  refting  it  on  the 
other  foot.  During  this  alternate  procefs  of  creating 
and  deftroying  a  tottering  equilibrium,  the  one  foot  is 
placed  upon  the  ground,  and  the  other  is  raifed  from 
it  ;  but  in  running,  which  is  performed  in  exactly  the 
fame  way,  both  the  feet  are  never  on  the  ground  at  the 
fame  time  :  A  t  every  ftep  there  is  a  ftiort  interval, 
during  which  the  runner  does  not  touch  the  ground  at 
all. 

210.  When  we  afeend  an  inclined  plane  the  body  Is 
thrown  farther  forward  than  when  we  walk  on  a  hori¬ 
zontal  one,  in  order  that  the  line  of  dire6tion  may  fall 
without  our  feet  ;  and  in  defeending  an  inclined  plane, 
the  body  is  thrown  backward,  in  order  to  .prevent  the 
line  of  direction  from  falling  too  fuddenly  without  the 
bafe.  In  carrying  a  burden,  the  centre  of  gravity  is 
brought  nearer  to  the  burden,  fo  that  the  line  of  direc¬ 
tion  would  fall  without  our  feet  if  we  did  not  naturally 
lean  towards  the  fide  oppofite  to  the  burden,  in  order  to 
keep  the  line  of  dire6tion  within  our  feet.  When  the 
burden  is  therefore  carried  on  the  back,  we  lean  for¬ 
ward  ;  when  it  is  carried  in  the  right  arm,  we  lean  to¬ 
wards  the  left  }  when  it  is  carried  in  the  left  arm,  we 
lean  towards  the  light ;  and  when  it  is  carried  before 
die  body,  we  throw  the  head  backwards. 

in.  When  a  horfe  walks,  he  firft  fets  out  one  of 
his  fore  feet  and  one  of  his  hind  feet,  fuppofe  the  right 
foot;  then  at  the  fame  inftant  he  throws  out  his  left  fore 
fcot  and  -his  left  hind  foot,  fo  as  to  be  fupported  only 
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by  the  two  right  feet.  His  two  right  feet  are  then 
brought  up  at  the  fame  inftant,  and  he  is  fupported  on-  *  * ''-r 

ly  by  his  two  left  feet. — When  a  horfe  pulls  at  a  load 
which  he  can  fcarcely  overcome,  he  railes  both  his  fore 
feet,  his  hind  feet  become  the  fulcrum  of  a  lever,  and 
the  weight  of  the  horfe  collected  in  his  centre  of  gravi¬ 
ty  acts  as  a  weight  upon  this  lever,  and  enables  him  to 
furmount  the  obftacle.  (See  Appendix  -to  Fergufon’s 
Lectures,  vol.  ii.). 

212.  When  a  rope-dancer  balances  himfelf  upon  the  Method  m 
fore  part  of  one  foot,  he  preferves  his  equilibrium  in  two  which  a 
ways,  either  by  throwing  one  of  his  arms  or  his  elevated  rope-dancer 
foot,  or  his  balancing  pole,  to  the  fide  oppofite  to  that  to-kechs.his 
wards  which  he  is  beginning  to  fall,  or  by  (liifting  the^ium. 
point  of  his  foot,  on  which  he  refts,  to  the  fame  fide  to¬ 
wards  which  he  is  apt  to  fall ;  for  it  amounts  to  the 

fame  thing  whether  he  brings  the  centre  of  gravity 
dire&ly  above  the  point  of  fupport,  or  brings  the  point 
of  fupport  diredlly  below  the  centre  of  gravity.  For 
this  purpofe  the  convex  form  of  the  foot  is  of  great 
ufe,  for  if  it  had  been  perfe£tly  flat,  the  point  of  fup¬ 
port  could  not  have  admitted  of  fmall  variations  in  its 
pofition  *.  *Sce  Dr 

213.  We  have  already  feen(  Art.  197.)  that  any  body  T.  Tou»g't 
is  more  eafily  overturned  in  proportion  to  the  height  of  Natural 
its  centre  of  gravity.  Hence  it  is  a  matter  of  great 
importance  that  the  centre  of  gravity  of  all  -carriages  V°  *  1  ^  ^ 
fliould  be  placed  as  low  as  poflible.  This  may  often 

be  effected  by  a  judicious  difpofition  of  -the  load,  of 
which  the  hcavieft  materials  fhould  always  have  the 
loweft  place.  The  prefent  conftru&ion  of  our  mail 
and  poll  coaches  is  therefore  adverfe  to  every  principle  Die  con- 
of  fcience,  and  the  oaufe  of  many  of  thofe  accidents  in^ru.p10n 
which  the  lives  of  individuals  have  been  loft.  The^^rone-  * 
elevated  pofition  of  the  guard,  the  driver,  and  the  ous. 
outfide  paflengers,  and  the  two  boots  which  contain 
the  baggage,  raifes  the  centre  of  gravity  of  the  load¬ 
ed  vehicle  to  a  very  great  height,  and  renders  it  much 
more  eafily  overturned  than  it  would  otherwife  have 
been.  When  any  accident  of  this  kind  is  likely  to  hap¬ 
pen,  the  paflengers  fliould  bend  as  low  as  poflible,  and 
endeavour  to  throw  themfelves  to  the  elevated  fide  of  the 
carriage. — In  two  wheeled  carriages  where  the  horfe 
bears  part  of  the  load  upon  its  back,  the  elevation  of 
the  centre  of  gravity  renders  the  draught  more  difficult, 
by  throwing  a  greater  proportion  of  the  load  upon  the 
horfe’s  back  when  he  is  going  down  hill,  and  w  hen 
he  has  the  lead:  occafion  for  it  ;  and  taking  the  load 
from  the  back  of  the  horle  when  he  is  going  up  hill, 
and  requires  to  be  prefled  to  the  ground. 

214.  A  knowledge  of  the  law  s  of  the  centre  of  gra-Fig.  24. 
vity  enables  us  to  explain  the  experiment  reprefented  in 

fig.  24.  where  the  veflel  of  water  CG  is  -fufpended  on  a 
rod  A  B,  palling  below  its  handle,  and  refting  on  the 
end  E  of  the  beam  DE.  The  extremity  B  of  the  rod 
AB  is  fupported  by  another  rod  BF,  which  bears  a- 
gainft  the  bottom  of  the  veflel ;  fo  that  the  veflel  and 
the  two  rods  become,  as  it  wrere,  one  body,  which,  by 
Art.  199.  will  be  in  equilihrio  when  their  common 
centre  of  gravity  C  is  in  the  fame  vertical  line  w  ith  the  A  |oa(fed 
point  of  fupport  E.  may*  be 

215.  The  cylinder  G  may  be  made  to  afeend  the  in-m-.;ie  t0  a^ 
clined  plane  ABC  by  putting  a  piece  of  lead  or  anycend  an  i*. 
heavy  fuhftance  on  one  fide  of  its  axis,  fo  that  the  cen-^h1}  ^nc 
tre  of  gravity  may  be  moved  from  G  towards  g.  .Hence 


it 


A  double 
cone  may 
be  made  to 
af<cnd  an 
inclined 
plane  by 
its  own 
iveignt. 
Fig.  2  6, 


Fig.  27. 


Theory  it  is  obvious,  that  the  centre  of  gravity  g  will  dcfcend, 
and  by  its  defcent  the  body  will  rife  towards  A.  The 
inclination  of  the  plane,  however,  rauft  be  fuch,  that 
before  the  motion  commences,  the  angles  formed  by  a 
vertical  line  drawn  from  g  wTith  a  line  drawn  from  G 
perpendicularly  to  AH,  muft  be  lefs  than  the  angle  of 
inclination  ABC,  or,  which  is  the  fame  thing,  w7hen 
the  vertical  line  dra%vn  from  g  does  not  cut  the  line 
which  lies  between  the  point  of  contact  and  the  centre 
of  the  cylinder*  When  the  vertical  line,  let  fall  from 
g,  meets  the  perpendicular  line  .drawn  from  G  to  the 
plane  in  the  point  of  contact,  the  cylinder  will  be  in 
equilibrio  on  the  inclined  plane. 

2  j  6.  Upon  the  fame  principle,  a  double  fealene  cone 
may  be  made  to  afeend  an  inclined  plane  without  being 
loaded  with  a  weight.  In  fig.  2 6.  let  ABC  be  the 
fefliou  of  a  double  inclined  plane,  AB,  BC  being  fec- 
tions  of  its  furfaces  perpendicular  to  the  line  in  which 
the  double  fealene  cone  ADEFC  moves.  Then,  fince 
the  centre  of  gravity  of  a  cone  is  in  the  line  joining  the 
vertex  and  the  centre  of  its  bafe,  and  lince  the  axis  of 
a  fealene  cone  is  not  perpendicular  to  its  bafe,  the  line 
which,  joins  the  centres  of  both  the  cones,  when  in  the 
pofition  reprefented  in  the  figure,  will  be  above  the  line 
which  joins  the  centres  of  their  bafes.  If  the  circle, 
therefore,  in  fig  27.  reprefents  the  bafe  of  one  of  the 
cones,  and  C  its  centre,  the  line  which  joins  the  cen¬ 
tres  of  gravity  of  the  two  cones  will  terminate  in  fome 
point  G  at  a  diftance  from  the  centre,  and  therefore  the 
double  cone  will  afeend  the  plane  upon  the  fame  prin¬ 
ciples,  and  under  the  fame  conditions,  as  thofe  men¬ 
tioned  in  the  lad  paragraph. 

Chap.  V.  On  the  Motion  of  Bodies  along  inclined 
Planes  and  Curves ,  on  the  Curve  of  fwiflef  defeent , 
and  on  the  Ofcillations  of  Pendulums . 

Prop.  I. 

217.  When  a  body  moves  along  an  inclined  plane, 
the  force  which  accelerates  or  retards  its  motion, 
is  to  the  whole  force  of  gravity  as  the  height  of 
the  plane  is  to  its  length,  or  as  the  fine  of  its 
inclination  is  to  radius. 

Let  ABC  be  the  inclined  plane,  A  the  place  of  the 
body,  and  let  AB  reprefent  the  whole  force  of  gravi¬ 
ty.  The  force  AB  is  equivalent  to  the  two  forces 
AD,  DB  or  AE,  AD,  of  which  AD  is  the  force 
that  accelerates  the  motion  of  the  body  down  the  plane, 
while  AE  is  deftroyed  by  the  refill ance  or  re-a&ion  of 
the  plane.  The  part  of  the  force  of  gravity,  therefore, 
which  makes  the  body  arrive  at  C  is  reprefented  by 
AD,  while  the  whole  force  of  gravity  is  reprefented  by 
AB  ;  but  the  triangle  ABD  is  equiangular  to  ABC, 
and  AD  :  AB=:AB  :  AC,  that  is,  the  accelerating 
force  which  makes  the  body  defeend  the  inclined  plane, 
is  to  the  whole  force  of  gravity  as  the  height  of  the 
plane  is  to  its  length,  or  as  the  fine  of  the  plane’s  in¬ 
clination  is  to  radius  \  for  when  AC  is  radius,  AB  be¬ 
comes  the  fine  of  the  angle  ACB. 

218.  Cor.  1.  Since  the  force  of  gravity,  which  is 
uniform,  has  a  given  ratio  to  the  accelerating  force,  the 
accelerating  force  is  alfo  uniform  ;  confequently  the 
laws  of  accelerated  and  retarded  motions,  as  exhibited 
in  the  article  Dynamics,  are  alfo  true  when  the  bodies 
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move  along  inclined  planes.  If  H,  therefore,  repre¬ 
fent  the  height  AB  of  the  plane,  L  its  length  AC,  g 
the  force  of  gravity,  and  A  the  accelerating  force,  we 
(hall  have,  by  the  propofition,  L  :  :  A,  hence 

pj 

A=r^X-^>  or,  fince^  :  Azrradius  :  fin.  ACB,  and  A 
ACB.  Now,  from  the  principles  of 


and  t  —  — — 
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=  g  X  fin. 

Dynamics,  s  =  f  g  v=zgtz=.  ^  ig  s, 

/Ts 

— ,  where  j*  is  the  fpace  deferibed,  g  the  force  of 

g 

gravity,  or  32^  feet,  v  the  velocity,  and  t  the  time. 
Making  <p,  therefore,  equal  to  ACB,  and  fubfiituting 
the  value  ofi A  inftead  of  g  in  the  preceding  equation, 
we  (hall  have /~fin.  <p  X  it*  ?  vr=g  lin.ip/zr  \/2gs* fin. 


:=y- 


2  s' 


g.  fin.  <p  g.  fin. 

219.  Cor.  2.  If  on$  body  begins  to  defeend  through 
the  vertical  AB  at  the  fame  time  that  another  body 
defeends  along  the  plane  AC,  when  the  one  is  at  any 
point  m,  the  pofition  of  the  other  will  be  n,  which  is 
determined  by  drawing  m  n  perpendicular  to  AC. 
The  forces  by  which  the  two  bodies  are  a&uated,  are 
as  AB  :  to  AD,  that  is,  as  A  m  to  A  n  ;  but  iorces 
are  meafured  by  the  fpaces  deferibed  in  the  fame  time  $ 
therefore,  the  fpaces  deferibed  in  the  fame  time,  are  as 
Aw,  A  nr  that  is,  as  the  length  of  the  plane  is  to  its 
height  j  for  A  m:  A  nzz.  AC  :  AB  j  confequently,  when 
the  body  that  defeends  along  the  vertical  line  A  B  is  at 
w,  the  other  body  will  be  at  n,— Through  the  three 
points  A,  m,  n  deferibe  the  femicircle  A  m  n ;  then, 
fince  A  n  m  is  a  right  angle,  the  centre  of  the  femicircle 
vrill  be  in  the  line  Am  (Playfair’s  Euclid,  Book  iv. 
Prop.  5.)  5  confequently,  if  two  bodies  defeend  from  the 
point  A  at  the  fame  time ,  the  one  through  the  diameter 
of  a  circle  A  m,  and  the  other  through  any  chord  A  n, 
they  will  arrive  at  the  points  m  n,  the  extremities  of  the 
diameter  and  of  the  chord  at  the  fame  infant .  It  alfo 
follows  from  this  corollary,  that  if  from  the  point  A 
there  be  drawn  any  number  of  lines  making  different 
angles  writh  the  diameter  A  m ,  and  if  bodies  be  let  fall 
from  A,  fo  as  to  move  along  thefe  lines,  they  will,  at 
the  end  of  any  given  time,  be  found  in  the  circumfe¬ 
rences  of  circles  which  touch  one  another  in  the  point 
A.  If  the  lines  are  not  in  the  fame  plane,  .the  bodies 
will  be  in  the  circumferences  of  fpheres  which  touch 
each  other  in  the  point  A* 

220.  Cor.  3.  If  any  number  of  bodies  defeend  from 
the  fame  point  A  along  any  number  of  inclined  planes 
AC,  AF,  their  velocities  at  the  points  C,  F  will  be 
equal.  By  Cor.  1.  the  velocity  of  a  body  defeending 
the  plane  AC,  is  v-z^/igs  fin.  <p,  and  the  velocity 
of  a  body  falling  in  the  vertical  line  AB  is  v'=  x/2gs'. 
But,  finee  v=rv',  we  have  \/2  g  r  fin.  cpzzz */i.g  /  or 
2gs  fin ,(p=z2gs',  and  dividing  by  «g  ;  s  fin.  (p=zo9 
confequently  s  :  /—fin.  <p  :  1,  or  AB :  AC— fin.  DAB  : 
radius.  Therefore,  -when^rr^',  that  is,  when  the  veloci¬ 
ties  of  the  two  bodies  are  equal,  the  fpaces  deferibed  are 
as  fin.  DAB  :  radius,  which  can  only  happen  when  BC 
is  perpendicular  to  AB.  In  the  fame  way  it  may  be 
(hewn  that  the  velocity  at  F  is  equal  to  the  velocity  at  C, 
therefore  the  velocity  at  C  is  equal  to  the  velocity  at  F. 

221.  Cor.  4.  The  time  of  defeending  along  AC  is 

to 


So 
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to  the  time  of  defeending  along  AB,  as  AC  is  to  AB. . 
From  the  values  of  s ,  s'  in  Cor.  I.  we  obtain  ?  :  t 

— —  :  s'zz^^-  :  AB.  But  fin.  j  therefore, 

lin.  <p  lin.  q>  AL 

AC* 

tz  :  tltzz  ^  —  :  AB,  and  taking  equal  multiples  of  thefe 

two  laft  terms,  that  is,  multiplying  them  by  AB,  we 
have  t2  :  /*z=AC2  :  AB%  or  t :  *'=AC  :  AB.  Hence 
the  times  of  defeending  along  AF  and  AC,  are  as  AF 
and  AC. 

222.  Cor.  5.  The  velocities  acquired  by  defeending 
any  planes  AC,  AF,  are  as  the  fquare  roots  of  their  al¬ 
titudes  AB.  The  velocity  acquired  by  falling  through 
AB  is,  by  the  principles  of  Dynamics,  as  the  fquare 
root  of  AB  *,  and  as  the  velocities  at  F,  C  are  equal 
to  that  at  B,  they  will  alfo  be  as  the  fquare  root  of 
AB. 


Prop.  II. 

223.  If  a  body  defeend  from  any  point  along  a 
number  of  inclined  planes  to  a  horizontal  line, 
its  velocity,  when  it  reaches  the  horizontal  line, 
will  be  equal  to  that  which  it  would  have  ac¬ 
quired  by  falling  in  a  vertical  dire&ion  from  the 
given  point  to  the  horizontal  line. 

Fig.  2.  Let  AB,BC,CD,  be  a  number  of  planes  differently 

inclined  to  a  horizontal  line  DN,  and  let  the  body  be  let 
fall  from  the  point  A,  fo  as  to  move  along  thefe  planes, 
without  lofing  any  of  its  velocity  at  the  angular  points r9 
it  will  have  the  fame  velocity  when  it  reaches  the  hori¬ 
zontal  plane*  at  D,  which  it  would  have  acquired  by 
falling  freely  from  A  to  F.  It  is  manifeft  from  Art. 
220.  that  the  velocity  of  the  body  when  at  B  will  be 
the  fame  as  that  of  another  body  which  had  fallen 
freely  from  A  to  c  in  a  vertical  line.  The  two  bodies 
fet  out  from  B  and  c  with  the  fame  velocity,  and  will 
therefore  continue  to  have  the  fame  velocity  when  they 
reach  the  points  C,  G,  becaufe  e  Gzz B  d.  The  two 
bodies  again  fet  off  from  the  points  C,  G  with  the  fame 
celerity,  and  fince  GF=Cc,  their  refpe&ive  velocities 
will  be  equal  when  they  arrive  at  the  points  D,  F  in 
the  horizontal  plane.  The  velocity,  therefore,  acquired 
by  the  body  falling  along  the  planes  AB,  BC,  CD  is 
equal  to  that  which  is  acquired  by  the  fame  body  fall¬ 
ing  through  the  vertical  line  AF. 

224.  Cor.  1.  As  the  preceding  propofition  holds 
true,  whatever  be  the  number  of  inclined  planes  which 


lie  between  the  point  A  and  the  horizontal  line,  it  will  Theory, 
hold  true  alfo  of  any  curve  line  which  may  be  confider- 
ed  as  made  up  of  an  infinite  number  of  ftraight  lines. 

And,  fince  the  fmall  planes  are  diminifiied  without  li¬ 
mit,  the  radius  is  diminifiied  without  limit,  and  there¬ 
fore  the  verfed  fine,  or  the  velocity  loft  in  palling  from 
one  plane  to  another,  is  diminifiied  without  limit  (a), 
confequently,  abftra&ing  from  fri&ion,  a  body  will  af- 
cend  or  defeend  a  curve  furface  without  lofing  any  of 
its  velocity  from  the  curvature  of  the  furface. 

225.  Cor.  2.  If  a  body  be  made  to  afeend  a  curve 
furface,  or  a  fyftem  of  inclined  planes,  the  vertical 
height  to  which  it  will  rife,  is  equal  to  that  through 
which  it  muft  fall  in  order  to  acquire  the  velocity  with 
which  it  afeended,  abftra&ing  from  the  effe&s  of  fric¬ 
tion,  and  the  velocity  which  is  loft  in  palling  from  one 
plane  to  another.  This  is  obvious,  from  Dynamics, 

§  26,  51.*,  for  the  body  experiences  the  fame  decre¬ 
ments  of  velocity  in  its  afeent,  as  it  received  increments 
in  its  defeent. 

226.  Cor.  3.  The  fame  thing  will  hold  if  the  body 
is  kept  in  the  curve  by  a  ftring  perpendicular  to  the 
curve,  for  the  ftring  fuftains  that  part  of  the  weight 
which  was  fuftained  by  the  curve,  fince  the  rea&ion  of 
the  curve  furface  is  in  a  line  perpendicular  to  the  curve. 


Scholium. 

227.  It  is  obvious,  that  the  body  which  moves  along 
the  fyftem  of  inclined  planes  muft  lofe  a  part  of  its  ve¬ 
locity  in  palling  from  one  plane  to  another.  By  the  re- 
folution  of  motion  it  will  be  found  that  the  velocity  ac¬ 
quired  by  falling  through  any  of  the  planes,  is  to  the 
velocity  loft  in  palling  to  the  fucceeding  one,  as  radius 
is  to  the  verfed  fine  of  the  angle  formed  by  the  two 
planes.  Or  the  velocity  with  which  the  body  enters 
upon  one  plane  is  as  the  cofine  of  the  angle  made  by 
the  contiguous  planes,  divided  by  the  velocity  which 
the  body  had  when  it  left  the  preceding  plane. 

1 

Prop.  III. 

228.  The  times  of  defeending  two  fyflems  of  in¬ 
clined  planes  fimilar  and  fimilariy  fituated,  are 
in  the  fubduplicate  ratio  of  their  lengths. 

Let  AB,  BC,  CD,  and  ab,  be ,  cd  be  the  fimilar Fig.  3, 
fyftems  of  inclined  planes,  and  let  T  be  the  time  of 
defeending  ABCD,  and  t  the  time  of  defeending 

abed . 


By  Cor.  4.  Prop.  1.  we  have 

Time  along  AB  :  Time  along  Ar=AB  :  Ac, 

Time  along  ab  :  Time  along  u,fi~ab  : 

But,  on  account  of  the  fimilar  triangles  AB  c,  abfi,  we  have, 

AB  :  A  c^zab  : 

Hence  (Euclid,  Book  v.  Prop.  11.  16.) 

Time  along  AB  :  Time  along  ab=Timc  along  A  c  :  Time  along  *#. 


(a)  See  Wood’s  Principles  of  Mechanics,  p.  58.  note  >  and  alfo  Gregory’s  Mechanics,  vol.  1.  p.  112.  Yfhere 
this  corollary  is  demonftrated  by  the  method  of  fluxions. 
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Theory.  In  the  fame  way  it  may  be  fhewn,  that 

Time  along  BC  :  Time  along  b czz Time  along  cG  :  Time  along 
Time  along  CD  :  Time  along  cJrrTime  along  GF  :  Time  along  *  f 

Then,  by  Geometry,  Se£t.  IIL  Theorem  VIII. 


Time  along  AB-{-BC-{-CD  :  Time  along  a  b-^bc-^-c  tfcTime  along  Ar  +  ^^-f-GF  :  Time  along  a(Z-\.($K 
that  is, 

Time  along  AB  +  BC-j-CD  :  Time  along  a  bJ^bc-\-c  dzz Time  along  AF  :  Time  along  a f 
But  by  Dynamics  §  37,  2. 

Time  along  AF  ;  Time  along  afzzz  VAY  :  *>/  a f 
Therefore,.  Euclid,  B.  V.  Prop.  11. 

Time  along  AB  +  BC-pCD  ;  Time  along  a  b-^b  c^cdz=.  V AF  ;  af  £).  E.  D. 

But  by  fimilar  triangles,  &c. 

V^AF  :  Vafzz:  VAB  +  BC-f-CD  :  Va  b^b  c-\-cd. 

Therefore, 

Time  along  AB-f-BC-J-CD  :  Time  along  a  b -\-b c -\-c  dz=.  V AB-J-BC-J-CD  :  V a  b^b  c^c  d.  Q.  E.  Dj 


Fi g,  4* 


229.  Cor.  l.  This  proportion  holds  true  of  curve*, 
for  the  reafons  mentioned  in  Prop.  2.  Cor.  1. 

230.  CoR.  2.  The  times  of  defeent  along  fimilar  arcs 
of  a  circle  are  as  their  radii  5  for  by  the  preceding  co¬ 
rollary  the  times  are  as  the  arcs,  and  the  arcs  are  as  the 
radii,  therefore  the  times  are  as  the  radii. 

Prop.  IV. 

23 1 .  An  inverted  femicycloid  is  the  curve  of  quick- 
eft  defeent,  or  the  curve  along  which  a  body  muft 
defeend  in  order  to  move  between  two  points 
not  in  a  vertical  line,  in  the  leaft  time  pof- 
fible. 

Let  4?  FZ  be  a  femicycloid,  and  A'D',  C'F'  two  pa¬ 
rallel  and  vertical  ordinates  at  an  infinitely  fmall  dif- 
tance.  Draw  the  ordinate  B'E'  an  arithmetical  mean 
between  the  ordinates  A'D'  and  C'F','  and  from  F',E' 
draw  F'v,  JL'u  perpendicular  to  B'F,  C'E',  Make 
C'Y'zza,  B'E ’=b,  E '*=:*,  C'B'as**,  B'A'=«.  Then 
fince  F'E'  may  be  confidered  as  a  ftraight  line, 
and  fince  B'C'r^F'*;,  we  have  (Euclid,  B,  I.  Prop* 
47.)  F'E'rz  VVp+c2,  and  fince  F'z;=:E'»,E'D'=  Vn'+c*' 
Now  the  velocities  at  F'  and  E'  vary  as  and  \fTT, 
and  F'E',  E'D'  are  the  elementary  fpaces  delcribed 
with  thefe  velocities  $  but  the  times  are  dire&ly  as  the 
fquare  root  of  the  fpaces,  and  inverfely  as  the  velocities, 

therefore  the  time  of  deferibing  F'E'  is  ~^c  7and 

_  v'  a 

the  time  of  deferibing  E'D'  is  — confequently, 

v  b _ 

the  time  of  deferibing  FD  muft  be  — 1 

a\  ^  b\ 

But  the  propofition  requires  that  this  time  ihould  be  the 
leaft  poftible  or  a  minimum,  therefore  taking  its  fluxion 
and  making  it  equal  to  0,  we  have 

Imm  2nn 

/-^===r+— 7======0. 
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But  fince  CA  is  invariable  m+n  is  invariable,  and 

therefore  its  fluxion  m+nz=.o9  or  mzz — n  and  n~ _ m 

therefore  by  tranfpofing  the  fecond  member  of  the 
preceding  equation,  and  fubftituting  thefe  values  of 

m  and  //,  it  becomes  ~  f — ■-  — 

VaXm*+c*  vbxn'l+cxi 
Let  us  now  call  the  variable  abfeifs  qC '=zx9  the  or¬ 
dinate  C'F'zzy,  and  the  arc  q  F'szss,  then  m  and  # 
are  fluxions  of  x ,  and  F'E'  is  the  increment  of  q  F  or  z9 
when  y  is  equal  to  «,  and  E'D'  the  increment  of 
q  F  or  %9  when  y  is  equal  to  b9  therefore  by  fubfti¬ 
tuting  thefe  values  in  the  preceding  equation,  we  ob- 

.  xf  x 
tain 


Vyzf 


sfy*" 


which  fhews  that  this  quantity  is 


conftant,  and  gives  us  the  following  analogy,  %r  : 

—  1  :  v'y.  Now  in  tlm  cycloid  -j  y  is  always 
the  chord  of  the  generating  circle  when  the  dia¬ 
meter  is  y  (for  by  Euclid,  Book.  I.  Prop.  47,  Book.  II. 


Prop*  8.  and  Book  III.  Prop.  35.)  AFzz  yADx  AO, 
and  fince  AO=±i  and  AD=y,  we  have  AF  -=\/  y\ 
But  fince  the  arc  of  the  cycloid  at  F  is  perpendicular 
to  the  chord  AF,  the  elementary  triangle  FE*;  is  fimi¬ 
lar  to  FDO,  (for  BE  is  parallel  to  AO)  and  confe- 
quently  to  AFO  (Euclid.  B.  VI.  Prop.  8.),  therefore, 
We  have  FE  :  E's'rr  AO  :  AF  5  but  FE—v',  E  *>==*/, 
AOzi:i  and  AF—y'y,  confequently  &f :  x’zzi  :  \fy9 
which  coincides  with  the  analogy  already  obtained,  and 
being  the  property  of  the  cycloid  ftieivs  that  the  curve 
of  quickeft  defeent  is  an  inverted  cycloidal  arc. 


Properties  of  the  Cycloid . 

Definition.— If  a  circle  NOP  be  fo  placed  as  Fig.  3. 
to  be  in  conta6l  with  the  line  AD,  and  be  made  to  Properties 
roll  along  that  line  from  D  towards  A,  till  the  fame of  l.he  CP* 
point  D  of  the  circle  touches  the  other  extremity  A  d°ld* 
the  point  D  will  deferibe  a  curve  DBA,  called  a 
cycloid. 

The  line  AD  is  called  the  bafe  of  the  cycloid  ;  the 
line  CB,  which  bife&s  AD  at  right  angles  and  meets 
the  curve  in  B,  is  called  the  axis ,  and  B  the  vertex. 

The  circle  NOP  is  called  the  generating  circle. 

I*  232.  I.  The 
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'  heory.  232.  I.  The  bafe  AD  is  equal  to  the  circumference 
0f  the  generating  circle,  and  AC  is  equal  to  half  that 
circumference. 

2.  The  axis  CB  is  equal  to  the  diameter  of  the  ge¬ 
nerating  circle. 

3.  If  from  any  point  G  of  the  cycloid,  there  be 
drawn  a  firaight  line  GM  parallel  to  AD,  and  meet¬ 
ing  the  circle  BLC  in  L,  the  circular  arc  BL  is  equal 
to  the  line  GL. 

4.  If  the  points  L,  B  be  joined,  and  a  tangent  drawn 
to  the  cycloid  at  the  point  G,  the  tangent  will  be  pa¬ 
rallel  to  the  chord  LB,  and  the  tangent  is  found  by 
joining  G,  E,  for  GE  is  parallel  to  LB. 

5.  The  arc  BG  of  the  cycloid  is  double  of  the  chord 
BL,  and  the  arc  BA  or  BD  is  equal  to  twice  the 
axis  BC. 

6.  If  the  two  portions  AB,  DB  of  the  cycloid  in 
fig.  3.  be  placed  in  the  inverted  pofition  AB,  DB  (fig. 

4-  4.),  and  if  a  firing  BP  equal  in  length  to  BA  be  made 

to  coincide  with  B  A,  and  then  be  evolved  from  it,  its 
extremity  P  will  deferibe  a  femicycloid  AF,  fimilar 
and  equal  to  BA.  In  the  fame  way  the  femicycloid 
DF,  produced  by  the  evolution  of  the  firing  BP  from 
the  femicycloid  BD,  is  equal  and  fimilar  to  BD  and'to 
AF.  Therefore,  if  BP  be  a  pendulum  or  weight  at¬ 
tached  to  the  extremity  of  a  flexible  line  BP,  which 
vibrates  between  the  cycloidal  cheeks  BA,  BD,  its  ex¬ 
tremity  D  will  deferibe  a  cycloid  AFD,  equal  to  that 
which  is  compofed  of  the  two  halves  BA,  BD. 

7.  The  chord  CN  is  parallel  to  MP,  and  MP  is  per¬ 
pendicular  to  the  cycloid  AFD,  at  the  point  P. 

8.  If  P  p  be  an  infinitely  fmall,  arc,  the  perpendicu- 
lar  to  the  curve  drawn  from  the  points  P p  will  meet  at 
M,  and  P  p  may  be  regarded  as  a  circular  arc,  wliofe 
radius  is  MP.  An  infinitely  fmall  cycloidal  arc  at  F 
may  likewTife  be  confidered  as  a  circular  arc  wliofe  ra¬ 
dius  is  BF. 

As  thefe  properties  of  the  cycloid  are  demonftrated 
in  almoft  every  treat ife  on  mechanics,  and  as  their  de- 
monfirations  more  properly  belong  to  geometry  than  to 
mechanics,  they  are  purpofely  omitted  to  make  room 
for  more  important  matter. 

233.  Definition. — If  a  body  defcend  from  any 
point  of  a  curve,  and  afeend  in  the  fame  curve  till  its 
velocity  is  deftroyed,  the  body  is  laid  to  ofcillate  in 
that  curve,  and  the  time  in  which  this  aefeent  and  af- 
cent  arc  performed  is  called  the  time  of  an  ofcillation 
or  vibration. 

234.  Definition. — A  cycloidal  pendulum  is  a  pen¬ 
dulum  which  ofcillate s  or  vibrates  in  the  arch  of  a  cy¬ 
cloid. 

235.  Definition. — Ofcillations  which  are  perform¬ 
ed  in  equal  times  are  faid  to  be  ifochronous. 

Prof.  V. 

Hg.  4.  236.  The  velocity  of  a  cycloidal  pendulum  BP  at 

the  point  F,  varies  as  the  arch  which  it  de- 

feribes. 

The  velocity  of  the  pendulum  at  F  is  that  which  it 
would  have  acquired  by  falling  through  EF  (Prop.  2. 
and  Cor.  3.  Prop.  2.),  and  the  velocity  of  a  falling  bo¬ 
dy  is  as  the  fquare  root  of  the  fpace  which  it  deferibes 


(Dynamics,  §  37*)>  therefore  the  velocity  of  the  pen¬ 
dulum  P,  when  it  reaches  F,  varies  as  ^/EF.  But 
(Geometry,  Se£h  IV.Theor.  23.  and  8.)  FE  varies  as 
FNX 

and  fince  FC  is  a  conftant  quantity,  FE  will  vary 
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as  FN2  varies,  or,  to  adopt  the  notation  ufed  in  the  article 
Dynamics,  FEzirFN2,  or  VFE:±FN,  but  the  ve¬ 
locity  acquired  by  falling  through  EF  varies  as  VFE, 
therefore  the  velocity  of  the  pendulum  at  F  varies  as 
FN,  that  is,  as  FP,  for  (Art.  232.  N°  3.)  FN  is  equal 
to  half  FP.  &.  E.  D. 


Prof.  VI. 

237.  If  the  pendulum  begins  its  ofcillation  from 
the  point  P,  the  velocity  of  the  pendulum  at 
any  point  R  varies  as  the  fine  of  a  circular 
arc-  wliofe  radius  is  FP,  and  whofe  verfed  fine 
is  PR. 

Through  F  draw^  parallel  to  AD,  and  rvith  a  Fig.  4. 

radius  equal  to  the  cycloidal  arc  FP,  deferibe  the  femi- 
circlc  p  0  q.  Make  p  r  equal  to  the  arc  PR  of  the  cy¬ 
cloid,  and  through  r  draw  rm  perpendicular  to  p  F. 
Through  the  points  P,  R  draw  PE,  Rl'  parallel  to 
AD,  and  cutting  the  generating  circle  CNF  in  the 
points  N,  S. — By  Prop.  4.  the  velocity  at  R  varies  as 
Vet,  that  is,  as  VlLF — TF,  or  fince  CF  is  conflant, 
as  V CF  x  EF — CFxTF,  that  is,  as  V FN*  —  FS*. 

For,  (Playfair’s  Euclid,  Book  I.  Prop.  47,  Book  II. 

Prop.  7.  and  Book  III.  Prop.  35*)  FN2zrCF  xLh, 
and  FSzzCFxTF),  that  is,  as  V4  that 

is  (Art.  232.  N°  5.)  as  V IT2 — FiP.  But  F p  or 
F  m  vras  made  equal  to  FP,  and,  p  r  being  made  < 
equal  to  PR,  the  remainder  F  r  mufi  be  equal  to  FR, 

therefore  the  velocity  at  R  varies  as  vT  np —  I*  but 

(Euclid,  47.  1.)  rm  —  s! YnP — F/*2,  and  rm  is  by  con- 
ftru&ion  equal  to  the  fine  of  a  circular  arc,  whofe  ra¬ 
dius  is  FP,  and  verfed  fine  PR,  confequently,  the  velo¬ 
city  at  R  varies  as  the  fine  of  that  arc.  £L  E.  D. 

238.  Corollary.  The  velocity  of  the  pendulum 
at  F  is  to  the  velocity  of  the  pendulum  at  R,  as  F  m  : 
r  m ,  for  the  verfed  fine  is  in  this  cafe  equal  to  radius, 
and  therefore  the  correfponding  arc  mufi  be  a  quadrant 
whofe  fine  is  alfo  equal  to  radius  or  F  m . 

Prop.  VII. 

239.  The  time  in  which  the  pendulum  performs  Fig.  4. 
one  complete  ofcillation  from  P  to  O,  is  equal 
to  the  time  in  which  a  body  would  deferibe  the 
femicircle  _p  0  q>  uniformly  with  the  velocity 
which  the  pendulum  acquires  at  the  point  F. 

Take  any  infinitely  fmall  arc  RV,  and  making  rv 
equal  to  it/  draw  v  0  parallel  to  r  m ,  and  m?i\o  r  v. 

Now,  by  the  laft  propofition,  and  by  Dynamics,  Art. 

28.  ;  the  velocity  with  which  RV  is  deferibed  is  to  the 
velocity  with  which  mo  is  deferibed  as  rm  is  to  F m, 

J  that 
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for  m  nzzr  ^~IIV. 


R  V  m  o  m  n  too 

/  that  is  as  —  ♦  ^ ,  or  as  ■'  *  17'  * 

rm  ¥m  r  m  F  m 

But  in  the  fimilar  triangles  F  m  r,  in  n  o,Y  in  :  r  m—Pi  o 

-mn<  confequently  =^-,  therefore  the  velocity 

with  which  RV  is  deferibed  is  equal  to  the  velocity 
with  which  mo  is  deferibed,  and  the  times  in  which 
thefe  equal  fpaces  arc  deferibed  muft  likewife  be  equal. 
The  fame  thing  may  be  demonftrated  of  all  the  other 
corrcfponding  ares  of  the  cycloid  and  circle,  and  there¬ 
fore  it  follows  that  the  time  in  which  the  pendulum 
performs  one  complete  ofcillation  is  equal  to  the  time 
in  which  the  femieirele  poq  is  uniformly  deferibed  with 
the  velocity  acquired  at  I . 


Prop.  VIII. 

240.  The  time  in  which  a  cycloidal  pendulum 
performs  a  complete  ofcillation  is  to  the  time 
in  which  a  body  would  fall  freely  through  the 
axis  of  the  cycloid,  as  the  circumference  of  a 
circle  is  to  its  diameter. 

Fig.  4.  Since  FPrr2FN,  and  fince  the  velocity  acquired  by 

falling  down  NF  is  equal  to  the  velocity  acquired  by 
falling  down  PF,  the  body,  if  it  continued  to  move 
uniformly  with  this  veloeity,  would  deferibe  a  fpace 
equal  to  2PF  (Dynamics,  §  37.  N°  6.)  in  the  fame 
time  that  it  would  defeend  NF  or  CF  (Art.  219.). 
Calling  T  therefore  the  time  of  an  ofcillation,  and  t  the 
time  of  defeent  along  the  axis,  we  have,  by  the  preced¬ 
ing  proportion, 

Trr  time  along  p  0  q,  with  the  velocity  at  F, 
and  by  the  preceding  paragraph, 

/rrtime  along  F/?,  with  the  fame  velocity  5  therefore 

T  ::  /rztime  along  poq  with  velocity  at  V :  time  along 
Y  p  with  the  fame  velocity  ;  that  is,  T  ;  tzrpoq  :  F p 
-zzlpoq  :  2  F p~  the  circumference  of  a  circle  :  its  di¬ 
ameter. 

241.  Cor.  1.  The  ofcillations  in  a  cycloid  are 
ifoehronous,  that  is,  they  are  performed  in  equal  times 
whatever  be  the  fize  of  the  arc  which  the  pendulum 
deferibes.  For  the  time  of  an  ofcillation  has  a  conftant 
ratio  to  the  time  of  defeent  along  the  axis,  and  is  there¬ 
fore  an  invariable  quantity. 

242.  Cor.  2.  The  ofcillations  in  a  fmall  circular  arc 
whole  radius  is  BF,  and  in  an  equal  arc  of  the  cycloid, 
being  ifoehronous  (Art.  232.  N°  8.),  the  time  of  an  ofcil¬ 
lation  in  a  fmall  circular  arc  will  alfo  be  to  the  time  of 
defeent  along  the  axis,  as  the  circumference  of  a  circle 
is  to  its  diameter. 

243.  Cor.  3.  Since  the  length  BF  of  the  pendulum 
is  double  of  the  axis  CF,  the  time  of  an  ofcillation  in  a 
cycloid  or  fmall  circular  arc  varies  as  the  time  of  dc- 
feending  along  CF,  half  the  length  of  the  pendulum, 
the  force  of  gravity  being  conftant.  But  the  time  of 
defeent  along  CF  varies  as  -y/CF,  therefore  the  time 
of  an  ofcillation  in  a  fmall  circular  or  cycloidal  arc 
varies  as  the  fquare  root  of  half  the  length  of  the  pen- 
tlulum,  or  as  the  fquare  root  of  its  whole  length.  If  T,  t 
therefore  be  the  time*  of  ofcillations  of  two  pendulums, 
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and  L,  /  their  refpe&ive  lengths,  we  have  by  this  co¬ 
rollary  T  :  t=  s/L  :  J  l,  and  T  X  \fl—t  X  \/L  j  hence 

T-'Xv/L.i-Tx.v//./-~  /tx%/L 
TXv// 


J- 


and  L  = 


y'L  ’  *  -  V  T 

from  which  wc  may  find  the  time  in  which 

a  pendulum  of  any  length  will  vibrate  \  a  pendulum  of 
39.2  inches  vibrating  in  one  fecond. 

244.  Cor.  4.  When  the  force  of  gravity  varies, 
which  it  does  in  going  from  the  poles  to  the  equator, 
the  time  of  an  ofcillation  is  directly  as  the  fquare  root 
of  the  length  of  the  pendulum,  and  inverfely  as  the 
fquare  root  of  the  force  of  gravity.  The  time  of  an 
ofcillation  varies  as  the  time  of  defeent  along  half  the 
length  of  the  pendulum,  and  the  time  of  defeent 

through  any  fpace  varies  as  where  s  is  the  fpace  de¬ 
feribed  and  g  the  force  of  gravity  5  but  in  the  prefen t 
cafe  j*  m  ^  therefore,  by  fubftitution,  the  time  of 
defeent  along  half  the  length  of  the  pendulum,  or  the 
time  of  an  ofcillation,  varies  as  — 7 — ,  or  as  ^7-. 

Vg  Vg 

Hence  T  :  /=  from  which  it  is  eafy  to  de- 

vg  vg 

duce  equations  fimilar  to  thofe  given  in  the  preceding 
corollary. 

245.  Cor.  5.  Since  V^XTr:  \/L  }  and  if 

vg 

the  time  of  ofcillation  is  1  fecond,  wre  have  gz^Zx/Lt, 
or  gdzli,  that  is,  the  force  of  gravity  in  different  lati¬ 
tudes  varies  as  the  length  of  a  pendulum  that  vibrates  ■ 
feconds. 

246.  CoR.  6.  The  number  of  ofcillations  which  a 
pendulum  makes  in  a  given  time,  and  in  a  given  la¬ 
titude,  are  in  the  inverfe  fubduplicate  ratio  of  its  length. 
The  number  of  ofcillations  n  made  in  a  given  time 
are  evidently  in  the  inverfe  ratio  of  /,  the  time  of  each 


ofcillation 


that  is  ir=z  -  ;  but  by  Corollary  3. 


vV,  therefore  ndz  and  l=z  from  which  it  is 

eafy  to  find  the  length  of  a  pendulum  which  will  vibrate 
any  number  of  times  in  a  given  time,  or  the  number  of 
vibrations  which  a  pendulum  of  a  given  length  will  per¬ 
form  in  a  given  time. 

Prop.  IX. 

247.  To  find  the  fpace  through  which  a  heavy 
body  will  fall  in  one  fecond  by  the  force  of 
gravity. 

Since  by  Proportion  8.  the  time  of  an  ofcillation  is 
to  the  time  along  half  the  length  of  the  pendulum  as 
3.141  59  is  to  I,  and  fince  the  ipaces  are  as  the  fquares 
of  the  times,  the  fpaces  deferibed  by  a  heavy  body  in 
the  time  of  an  ofcillation  will  be  to  half  the  length  of 
the  pendulum  as  3.14159*  is  to  j.  Now  it  app  am 
from  the  experiments  of  Mr  Whitehurft,  that  the  length 
of  a  pendulum  which  vibrates  feconds  at  London  at 
1 13  feet  above  the  level  of  the  fea,  in  a  temperature  of 
L  2  6©* 
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Theory.  6o°  of  Fahrenheit,  and  when  the  barometer  is  30  Inches, 

is  39.1196  inches  5  hence  ia  :  3.14159]*  ; 

2 

19.5598  X  3-i4i59|*=i6.o87  feet  the  fpace  required. 

The  methods  of  determining  the  centre  of  ofcillation, 
gyration,  and  percuflion,  properly  belong  to  this  chap¬ 
ter,  but  they  have  been  already  given  in  the  article 
Rotation,  to  which  we  mull  refer  the  reader  who 
w idles  to  profecute  the  fubjeft. 


have  2R'xV=:B/X2V>rB':  2B'=V  :  2V;  but  2  V 
is  the  velocity  of  B',  and  V  is  the  velocity  of  2  B', 
therefore  when  one  body  is  double  of  the  other,  they 
will  remain  at  reft  when  the  mafies  of  the  bodies  are  in- 
verfely  as  their  velocities. 

In  the  fame  way  the  propofition  may  be  demonftrated 
when  the  bodies  are  to  one  another  in  any  commen- 
furable  proportion. 


Theory, 


Prop.  II. 


Chap.  VI.  On  the  Collifion  or  Impulfion  of  Bodies . 

248.  Def.  I.  When  a  body  moving  with  a  cer¬ 
tain  velocity  ftrikes  another  body,  either  at  reft  or 
in  motion,  the  one  is  faid  to  impinge  againft,  or  to  im- 
pell  the  other.  This  effeft  has  been  diftinguifhed  by 
the  names  collifion,  impulfion  or  impulfe,  percuflion, 
and  impact. 

249.  Def.  2.  The  collifion  or  impulfion  of  two 
bodies  is  faid  to  be  direll  when  the  bodies  move  in  the 
fame  ftraight  line,  or  when  the  point  in  which  they 
ftrike  each  other  is  in  the  ftraight  line  which  joins  their 
centres  of  gravity.  When  this  is  not  the  cafe,  the  im¬ 
pulfe  is  faid  to  be  oblique. 

250.  Def.  3.  A  hard  body  is  one  which  is  not  fuf- 
ceptible  of  comprefiion  by  any  finite  force  An  elajlic 
body  is  one  fufeeptible  of  comprefiion,  which  recovers 
its  figure  with  a  force  equal  to  that  which  compreffes  it. 
A  foft  body  is  one  which  does  not  recover  its  form 
after  comprefiion.  There  does  not  exift  in  nature  any 
body  which  is  either  perfe&ly  hard,  perfe&ly  elaftic  or 
perfe&ly  foft.  Every  body  with  which  we  are  ac¬ 
quainted  poffeffcs  elafticity  in  fome  degree  or  other. 
Diamond,  cryftal,  agate,  &c.  though  among  the  hard- 
eft  bodies,  are  highly  elaftic  j  and  even  clay  itfelf  will 
in  fome  degree,  recover  its  figure  after  comprefiion.  It 
is  neceffary,  however,  to  confider  bodies  as  hard,  foft 
or  elaftic,  in  order  to  obtain  the  limits  between  which 
the  required  refults  muft  be  contained. 

251.  Def.  4.  The  mafs  of  a  body  is  the  fum  of  the 
material  particles  of  which  it  is  compofed  ;  and  the 
momentum ,  or  moving  force ,  or  quantity  of  motion  of  any 
body,  is  the  produft  arifing  from  multiplying  its  mafs 
by  its  velocity. 


Prop.  I. 

252.  Two  hard  bodies  B,  B'  with  velocities  V,  V' 
(Iriking  each  other  perpendicularly,  will  be  at 
reft  after  impulfe,  if  their  velocities  are  inverfe- 
ly  as  their  mafies. 

1.  When  the  two  bodies  are  equal,  their  velocities 
muft  be  equal  in  the  cafe  of  an  equilibrium  after  im¬ 
pulfe,  and  therefore  B  :  B'=nV'  :  V,  or  BVrzrB'V'  \ 
for  if  they  are  not  at  reft  after  impulfe,  the  one  muft 
carry  the  other  along  with  it :  But  as  their  mafies  and 
velocities  are  equal,  there  can  be  no  reafon  why  the  one 
fhould  carry  the  other  along  with  it. 

2.  If  the  one  body  is  double  of  the  other,  or  Brzr2B', 
we  fhould  have  V':=  2V'.  Now  infteadof  B  we  may  fub- 
ftitutc  two  bodies  equal  to  B',  and  inftead  of  V'  we  may 
liibftitute  two  velocities  equal  to  V,  with  which  the 
bodies  £'  may  be  conceived  to  move  -7  confequently  we 

3 


253.  To  find  the  common  velocity  v  of  two  hard 
bodies  B,  B'  whole  velocities  are  V,  V',  after 
ftriking  each  other  perpendicularly. 


If  the  bodies  have  not  equal  quantities  of  motion  they 
cannot  be  in  equilibrio  after  impulfe.  The  one  will 
carry  the  other  along  with  it,  and  in  confequence  of 
their  hardnefs,  they  will  remain  in  contadt,  and  move 
with  a  common  velocity  v. 

1.  In  order  to  find  this,  let  us  firft  fuppofe  B'  to  be  at 
reft  and  to  be  ftruck  by  B  in  motion.  The  quantity  of 
motion  which  exifts  in  B  before  impulfe  is  BV,  and  as 
this  is  divided  between  the  two  bodies  after  impulfe,  it 
muft  be  equal  to  the  quantity  of  motion  after  impulfe. 
But  ‘ZJXB-f-B'  is  the  quantity  of  motion  after  impulfe, 

-  ftV 

therefore  vx  B  +  B'=rBV,  and  v~ - . 

B+B' 

2.  Let  us  now  fuppofe  that  both  the  bodies  are 
in  motion  in  the  fame  dire&ion  that  B  follows  B\ 
In  order  that  B  may  impel  B',  we  muft  have  V  greater 
than  V'.  Now  we  may  conceive  both  the  bodies  pla¬ 
ced  upon  a  plane  moving  with  the  velocity  V\  The 
body  B',  therefore,  whofc  velocity  is  V'  equal  to  that 
of  the  plane,  will  be  at  reft  upon  the  plane,  while  the 
velocity  of  B  with  regard  to  B'  or  the  plane,  will  be 
V— V';  confequently,  the  bodies  are  in  the  fame  cir- 
cumftances  as  if  B'  were  at  reft,  and  B  moving  with 
the  velocity  V — V'.  Therefore,  by  the  laft  cafe,  we 
have  the  common  velocity  of  the  bodies  in  the  move- 


BV _ BV' 

able  plane  g-j-—  7  and  by  adding  to  this  V',  the 

velocity  of  the  plane,  we  fhall  have  v ,  or  the  abfolute 

velocity  of  the  bodies  after  impulfe,  v  =zr 

Hence  the  quantity  of  motion,  after  impaft,  is  equal  to 
the  fum  of  the  quantities  of  motion  before  impadl. 

3.  If  the  impinging  bodies  mutually  approach 
each  other,  we  may  conceive,  as  before,  that  the  body 
B'  is  at  reft  upon  a  plane  which  moves  with  a  velocity 
V'  in  an  oppofite  dire&ion  to  V,  and  that  B  moves  on 
this  plane  with  the  velocity  V+V'.  Then,  by  Cafe  1. 
BV  +  BV' 

— —  will  be  the  common  velocity  upon  the  plane 


after  impulfe  j  and  adding  to  this  V',  or  the  velocity 
of  the  plane,  we  fhall  have  v ,  or  the  abfolute  velocity 

BV~-B'V' 

of  the  bodies  after  impaft,  v  z=  — — — — — .  Hence  the 

quantity  of  motion  after  impaft  is  equal  to  the  differ¬ 
ence  of  the  quantities  of  motion  before  irnpaft.  It  is 
obvious  that  v  is  pofitive  or  negative,  according  as  BV 
is  greater  or  lefs  than  B'V',  fo  that  when  BV  is  great¬ 
er  than  B'V',  the  bodies  will  move  in  the  dire&ion  of 

£’& 


MECHANICS. 


Theory.  B*s  motion  ;  and  when  BV  is  lefs  than  B'V',  the  bo- 
‘"“"‘v  dies  will  move  in  the  diredion  of  A’s  motion. 

254.  All  the  three  formulge  which  we  have  given, 
may  be  comprehended  in  the  following  general  formu- 

BV:=t:B'V' 

la,  vzz: — — — ^ ;  for  when  B'  is  at  reft,  V'zziO,  and 

B+B 

the  formula  affumes  the  form  which  it  has  in  Cafe  I. 

255.  Cor.  I.  If  BzzzB',  and  the  bodies  mutually 
approach  each  other,  the  equation  in  Cafe  3.  becomes 

V _ v7 

- ,  or  the  bodies  will  move  in  the  direction 

2 

of  the  quickeft  body,  with  a  velocity  equal  to  one  half 
of  the  difference  of  their  velocities. 

256.  Cor.  2.  If  VzzrV',  and  the  bodies  move  in  the 
fame  direction,  the  laft  formula  will  become  vzz 

T)  1  T>/ 

V  X  rrrTTi  or  }  for  in  this  cafe  there  can  be  no 

B  +B 

impullion,  the  one  body  merely  following  the  other 
in  contad  with  it.  When  the  bodies  mutually  ap¬ 
proach  each  other,  and  when  VzzV',  we  have  ‘yzzV 
B— B' 

X  B+B‘ 

257.  Cor.  3.  When  the  bodies  move  in  the  fame  di¬ 


redion,  we  have,  by  Cafe  2. 


BV+BV' 


B+B' 

velocity  gained  by  B'  is  evidently  v — V',  or  "r 

BY — BV' 


Now  the 


hence  B  +  B1:  BnV— V': 


B+B' 

BV— BV'. 

7  1  ~  '  B  +  B'  ’ 

but  this  laft  term  is  the  velocity  gained  by  B,  and 
V — V'  is  the  relative  velocity  of  the  two  bodies. 
Therefore,  in  the  impaB  of  two  hard  bodies  moving  in 
the  fame  dir eBiony  B+B'  :  B  as  the  relative  velocity 
of  the  two  bodies  is  to  the  velocity  gained  by  B'.  It  is 
obvious  alfo  that  the  velocity  loft  by  B  is  V — v=z 
v  BV+B’V'  __  B'V  B'V'  w  B+B,iB,= 


V— V' 


B+B' 

B'V- 


*B'V' 


B+B 


B+B' 

}  but  this  laft  term  is  the  velocity 

loft  by  B,  and  V— V'  is  the  relative  velocity  of  the  bo¬ 
dies,  therefore  in  the  impaB  of  two  hard  bodies 
B  +  B'  :  B'  their  relative  velocity  is  to  the  velocity 
lofl  by  B.  The  fame  thing  may  be  {hewn  when  the 
bodies  move  in  oppofite  directions,  in  which  cafe  their 
relative  velocity  is  V  +  V'. 


Prop.  III. 


hard  bodies.  But  by  the  force  of  reftitution,  equal 
to  that  of  compreflion,  the  bodies  begin  to  recover 
their  figure, — the  parts  in  contact  ferve  mutually  as 
points  of  fupport,  and  the  bodies  recede  from  each 
other.  Now,  before  the  force  of  reftitution  began  to 
exert  itfelf,  the  bodies  had  a  tendency  to  move  in  one 
direction  with  a  common  momentum  \  therefore,  the 
body  whofe  effort  to  recover  its  figure  was  in  the  fame 
direction  with  that  of  the  common  momentum,  will 
move  on  in  that  direction,  with  a  momentum  or  moving 
force  equal  to  the  fum  of  the  force  of  reftitution  and 
the  common  momentum  ;  while  the  other  body,  whofe 
effort  to  recover  from  compreflion  is  in  a  direction  op¬ 
pofite  to  that  of  the  common  momentum,  will  move 
with  a  momentum  equal  to  the  difference  between  its 
force  of  reftitution  and  the  common  momentum,  and 
in  the  direction  of  the  greateft  of  thefe  momenta  :  Af¬ 
ter  impulfe,  therefore,  it  either  moves  in  the  diredion 
oppofite  to  that  of  the  common  momentum,  or  its  mo¬ 
tion  in  the  fame  diredion  as  that  of  the  common  mo¬ 
mentum  is  diminifhed,  or  it  is  flopped  altogether,  ac¬ 
cording  as  the  force  of  reftitution  is  greater,  lefs,  or 
equal  to  the  common  momentum. 

259.  In  order  to  apply  thefe  preliminary  obferva- 
tions,  let  us  adopt  the  notation  in  the  twTo  preceding 
propofitions,  and  let  v  be  the  common  velocity  which 
the  bodies  would  have  received  after  impulfe,  if  they 
had  been  hard,  and  v ',  vn  the  velocities  which  the  elas¬ 
tic  bodies  B,  B'  receive  after  impaCl. 

260..  I.  If  B  follows  B',  then  V  is  greater  than  V', 
and  when  B  has  reached  B',  they  are  both  compreffed 
at  the  point  of  impaCl.  Hence,  fince  v  is  the  common 
velocity  with  which  they  would  advance  if  the  force  of 
reftitution  were  not  exerted,  we  have  V — z>:=the  velocity 
loft  by  B,  and  v — V'zzthe  velocity  gained  by  B'  in  confe- 
quence  of  compreflion.— But,  when  the  bodies  ftrive  to 
recover  their  form  by  the  force  of  reftitution,  the  body  B 
will  move  backwards  in  confequence  of  this  force,  while 
B'  will  move  onward  in  its  former  diredion  witli  an  acce¬ 
lerated  velocity.  Hence,  from  the  force  of  reftitution,  B 
will  again  lofe  the  velocity  V—v,  and  B'  will,  a  fecond 
time,  gain  the  velocity  v — V'  \  confequently,  the  whole 
velocity  loft  by  B  is  2  V—  2v,  and*  the  whole  velocity 
gained  by  B'  is  2  v—2  V'.  Now,  fub trading  this  lots 
from  the  original  velocity  of  B,  we  have  V — 2  V — 2V> 
for  the  velocity  of  B  after  impad,  and  adding  the  ve- 
locity  gained  by  B  to  its  original  velocity,  we  have 
V'+  2*z; — 2  V'  for.  the  velocity  of  B'  after  impad  j 
hence  we  have 


258.  To  determine  the  velocities  of  two  elaftic 
bodies  after  impulfe. 

If  an  elaftic  body  ftrikes  a  hard  and  immoveable 
plane,  it  will,  at  the  inftant  of  collifion,  be  compreffed 
at  the  place  of  contad.  But  as  the  elaftic  body  in- 
ftantaneoufly  endeavours  to  recover  its  figure,  and  as 
this  force  of  reftitution  is  equal  and  oppofite  to  the 
force  of  compreflion,  it  will  move  backwards  from  the 
plane  in  the  fame  diredion  in  which  it  advanced. — If 
two  elaftic  bodies,  with  equal  momenta,  impinge  a- 
gain  ft  each  other,  the  effed  of  their  mutual  compref- 
iion  is  to  deftroy  their  relative  velocity,  and  make 
them  move  with  a  common  velocity,  as  in  the  cafe  of 


v'zz  V—2  V 2VZZ2  v — V 

v"=V'+  2V—2\'=Z  2  V. 

Now,  fubfti tilting  in  thefe  equations,  the  value  of  v  as 
found  in  Cafe  2.  Prop.  2.  we  obtain 


v'zz 

v"=z 


BV— B/V+2B'V' 
B+B' 

BV'— B'V'+2BV 
B  +  B' 


261.  2.  When  the  bodies  move  in  oppofite  diredions 
or  mutually  approach  each  other,  the  body  B  is  in  pre- 
cifely  the  fame  circumftances  as  in  the  preceding  cafe  j 

but 
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Theory,  but  the  body  B'  lofes  a  part  of  its  velocity  equal  to 
2^  +  2V'— V'.  Hence  we  have,  by  the  fame  reafoning 
that  was  employed  in  the  preceding  cafe, 

v'  —2  v — V' 
fi"=2V+V', 

and  by  fubftituting  inftead  of  v  its  value,  as  determined 
in  Cafe  3.  Prop.  2.  or  by  merely  changing  the  fign  of 
V'  in  the  two  laft  equations  in  the  preceding  corollary, 
we  obtain  the  two  following  equations,  which  will  an- 
fwer  for  both  cafes,  by  ufing  the  upper  fign  when  the 
bodies  move  in  the  fame  direction,  and  the  under  fign 
when  they  move  in  oppofite  directions. 

BV — B'Vz±r2  B'V' 

b7+E' 

##  z±zBV'zirB'V'  +  2BV 

*y' —  . . — - -  - - - . 

B  +  B' 

From  the  preceding  equation  the  following  corol¬ 
laries  may  be  deduced. 

262.  Cor.  I.  The  velocity  gained  by  the  body  that 
is  (truck,  and  the  velocity  loft  by  the  impinging  body, 
are  twice  as  great  in  elaftic  as  they  are  in  hard  bodies  \ 
for  in  hard  bodies  the  velocities  gained  and  loft  were 
v — V',  and  V — v  ;  whereas  in  elallic  bodies  the  velo¬ 
cities  gained  and  loft  were  2v — 2  V',  and  2  V — 2v. 

263.  Cor.  If  one  of  the  bodies, fuppofe  B',  is  at  ref , 
its  velocity  V'zzo,  and  the  preceding  equation  be- 


VB — VB' 
1  B+B' 


2VB 

:B+B'* 


264.  Cor.  3.  If  one  of  the  bodies  B'  is  at  reft,  and 
their  maffes  equal,  wre  have  BzrB'  and  V'zzo,  by  fub¬ 
ftituting  which  in  the  preceding  formulae,  we  obtain 
v'zno,  and  t/"zzV  ;  that  is,  the  impinging  body  B  re¬ 
mains  at  reft  after  impaCt,  and  the  body  B'  that  is 
{truck  when  at  reft  moves  on  with  the  velocity  of  the 
body  B  that  ftruck  it,  fo  that  there  is  a  complete  trans¬ 
fer  of  B’s  velocity  to  B'. 

265.  Cor.  4.  If  B'  is  at  reft  and  B  greater  than  B', 
both  the  bodies  will  move  forward  in  the  direction  of 
B’s  motion ;  for  it  is  obvious  from  the  equations  in 
Cor.  2.  that  when  B  is  greater  than  B',  vf,  and  v"  are 
both  pofitivc. 

266.  Cor.  5.  If  B'  is  at  reft,  and  B  lefs  than  B', 
the  impinging  body  B  will  return  backwards,  and  the 
body  B'  which  is  ftruck  will  move  forward  in  the  direc¬ 
tion  in  which  B  moved  before  the  ftroke.  For  it  is  evi¬ 
dent  that  when  B  is  lefs  than  B',  v'  is  negative,  and  v" 
pofitive. 

267.  CoR.  6.  If  both  the  bodies  move  in  the  fame  di - 
rediion ,  the  body  B'  that  is  (truck  will  after  impaCl 
move  with  greater  velocity  than  it  had  before  it.  This 
is  obvious  from  the  formula  in  Cafe  1.  of  this  propofi- 
tion. 

268.  CoR.  7.  If  the  bodies  move  in  the  fame  direc¬ 
tion,  and  if  BzzB',  there  will  at  the  moment  of  impaCl 
be  a  mutual  transfer  of  velocities,  that  is,  B  will  move 
on  with  B'’s  velocity,  and  B'  will  move  on  with  B’s 
velocity.  For  in  the  formulae  in  Cafe  x.  when  B=zB, 
vre  have  VrzV'  and  t/'zrV. 

269.  CoR.  8.  When  the  bodies  move  in  oppofte  di - 
regions,  or  mutually  approach  other,  and  when  B=rB' 


and  VzrV',  both  the  bodies  w  ill  recoil  or  move  back¬ 
wards  after  impact  with  the  fame  velocities  which  they  l< 
had  before  impaCl.  For  in  the  formulae  in  Cafe  2.  with 
the  inferior  figns,  when  BzzB'  and  VzzV',  we  have 
■z/~ — V  and  i/'zzV'. 

270.  Cor.  9.  If  the  bodies  move  in  oppofite  direc* 

B _ 3  B' 

tions,  and  VzrV',  vre  have  and  v,f 

iS  — JbS' 

3  B _ B' 

—V  .  Hcncc  it  is  obvious,  that  if  B=3  B', 

or  if  one  of  the  impinging  bodies  is  thrice  as  great  as 
the  other,  the  greateft  will  be  (topped,  and  the  (mailed 
will  recoil  with  a  velocity  double  of  that  which  it  had 
before  impaCl.  For  fince  B=3  B',  by  fubftituting  this 
value  of  B  in  the  preceding  equations,  we  obtain  v'zzo, 
and  v"—  2  V. 

271.  Cor.  10.  If  the  impinging  bodies  move  in  op¬ 
pofite  directions,  and  if  BzrB',  they  will  both  recoil 
after  a  mutual  exchange  of  velocities.  For  when 
BzrB',  we  have  v'= — V',  and  v'zzV. 

272.  Cor.  11.  When  the  bodies  move  in  oppofite 
directions,  the  body  which  is  ftruck,  and  the  body 
which  (trikes  it,  will  (top.  continue  their  motion,  or 
return  backwards,  according  as  BV — B'V  is  equal  to, 
or  greater  or  lefs  than  2  B'V'. 

273.  CoR.  12.  T  he  relative  velocity  of  the  bodies 
after  impaCl,  is  equal  to  their  relative  velocity  before 
impaCl,  or,  whieh  is  the  fame  thing,  at  equal  inftants  be¬ 
fore  and  after  impaCl,  the  diftance  of  the  bodies  from 
each  other  is  the  fame.  For  in  the  different  eafes  we 
have  v'—2  v — V  }  ?/'zr  2  ^rpV'.  But  the  relative  ve¬ 
locity  before  impaCl  is  in  the  different  cafes  Vz+zV',  and 
the  relative'  velocity  after  impaCl  is  vf — •‘z/zzVz+zV'. 

274.  Cor.  13.  By  reafoning  fimilar  to  that  which 
was  employed  in  Prop.  2.  Cor.  3.  it  may  be  (hewTn  that 
B+B'  :  2  B  as  their  relative  velocity  before  iropaCt  is 
to  the  velocity  gained  by  B'  in  the  direction  of  B’s  mo¬ 
tion  ;  and  B+B'  :  2  B'  as  their  relative  velocity  before 
impaCl  is  to  the  velocity  loft  by  B  in  the  direction  of 
A’s  motion. 

275.  Cor.  14.  The  vis  viva,  or  the  fum  of  the  pro¬ 
ducts  of  each  body  multiplied  by  the  lquare  of  its  ve¬ 
locity,  is  the  fame  before  and  after  impaCt,  that  is, 
B  Va+B/<z//azrBV*+B'V'\  From  the  formulae  at  the 
end  of  Cafe  2.  we  obtain 


Thoory, 


Bv 


S__B— B'fxBV’  +  B'V^ 

~T?+^|a 


and 


hence  their  fum  Bv'1  xBV'1 

B+JB'i* 

bZF;-x  ~h:'l'7v7-+4  BB'x5vp~^. 

B+B',* 


BV  +  B'V'-xB—  b»  +  h  fi  B'  _tmtj  nrtTn 

B+B'1 

276.  Cor.  14-  If  feveral  equal  elaftic  bodies  B,  B", 
B'",  B"",  &c.  are  in  contaCt,  and  placed  in  the  fame 
ftraight  line,  and  if  another  elaftic  body  £  of  the  fame 
magnitude  impinges  againft  B,  they  will  remain  at 
reft,  except  the  laft  body  B"",  which  will  move  on 
with  the  velocity  of  /3.  By  Art.  264.  B  will  transfer 

to 
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Theory,  to  B"  all  its  velocity,  and  therefore  B  will  be  at  reft, 

— - - '  in  the  fame  way  B"  will  transfer  to  B'"  all  its  velocity, 

and  B"  will  remain  at  reft,  and  fo  on  with  the  reft 
but  when  the  laft  body  B""  is  fet  in  motion,  there  is 
no  other  body  to  which  its  velocity  can  be  transferred, 
and  therefore  it  will  move  on  with  the  velocity  which 
it  received  from  B'",  that  is,  with  the  velocity  of  /3. 

277.  Cor.  15.  If  the  bodies  decrcafe  in  ftze  from 
B  to  B/w,  they  will  all  move  in  the  direction  of  the 
impinging  body  /3,  and  the  velocity  communicated  to 
each  body  will  be  greater  than  that  which  is  communi¬ 
cated  to  the  preceding  body. 

278.  Cor.  16.  If  the  bodies  increafe  in  magnitude, 
they  will  all  recoil,  or  move*  in  a  diredlion  oppoftte  to 
that  of  /3,  excepting  the  laft,  and  the  velocity  commu¬ 
nicated  to  each  body  will  be  lefs  than  that  which  is 
communicated  to  the  preceding  body. 

Prop.  IV. 

279.  To  determine  the  velocities  of  two  imperfeCt- 
ly  elaftic  bodies  after  impulfe,  the  force  of  com- 
preflion  being  in  a  given  ratio  to  the  force  of 
reftitution  or  elafticity. 


equation  into  analogies,  B-J-B:  1 4”  w  X  ^  as  the  relative  t  _  ^  . 
velocity  of  the  bodies  before  impaft  is  to  the  velocity 
gained  by  B'  in  the  direction  of  B’s  motion  3  and 
B+B' :  1  +//  X  B'  as  the  relative  velocity  of  the  bodies 
before  impa£l  is  to  the  velocity  loft  by  B. 

281.  Cor.  2.  The  relative  velocity  before  impaCt  is 
to  the  relative  velocity  after  impaCt  as  the  force  of  com- 
preftion  is  to  the  force  of  reftitution,  or  as  I  :  n. 

The  relative  velocity  after  impaCt  is  v,f — vr,  or  tak¬ 
ing  the  preceding  values  of  thefe  quantities  v" — <z/:z:Vy 

,  r+«xBV=W'l  TT  i+«xBWI-lFV'_Tr, 

+  B+B* _  _ ^  B  +  B' 

v+1+”xB-H^xy— divid.ng  by  B+B,  wc 

have  v"—v—  V V+ V— V' + n  x  V— V'=«XV_V' 
rz  the  relative  velocity  after  impadl.  But  the  relative 
velocity  before  impaCt  is  V — V',  and  V — V'  :  n  X 
V _ V'zr  1  :  n.  Q.  E.  D.  The  quantity  V'  has  evident¬ 

ly  the  negative  fign  when  the  bodies  move  in  oppoftte 
directions. 

282.  Cor.  3.  Hen.ec  from  the  velocities  before  and 
after  impa£l  wc  may  determine  the  force  of  reftitution 
or  elafticity. 


Let  B,  B'  be  the  two  bodies,  V,  V'  their  velocities 
before  impa£t,  v\  v"  their  velocities  after  impact,  and 
1  :  as  the  force  of  compreflion  is  to  that  of  reftitu¬ 
tion.  It  is  evident  from  Cafe  t.  Prop.  8.  that  in  con- 
fequence  of  the  force  of  compreftion  alone  we  have, 

“  B.  } 

But  the  velocity  which  B  lofes  and  TV  gains  by  the 
force  of  compreftion  will  be  to  the  velocity  which  B 
lofes  and  B'  gains  by  the  force  of  reftitution  or  claftici- 
ty  as  1  :  n  ;  hence 

1  : 7/zzV — v  :  n\T — nv ,  the  velocity  loft  by  B7  from  ela- 
1 :  n  zr  v-V' :  n  v-n  V7  the  velocity  gained  by  B  J  fticity . 

therefore  by  adding  together  the  two  portions  of  ve¬ 
locity  loft  by  B,  and  alfo  tliofe  gained  by  B7,  we  ob¬ 
tain 


I  V — 1  ~\-nvy  the  whole  velocity  loft  by  B, 

14 -nv — 1  +77  V',  the  whole  velocity  gained  by  B. 

Hence  by  fubt  rafting  the  velocity  loft  by  B  in  confe- 
quenee  of  collifion  from  its  velocity  before  impafl,  we 
fliall  have  vf  or  the  velocity  of  B  after  ilnpafl,  and  by 
adding  the  velocity  gained  by  B'  after  collifton  to  its 
velocity  before  impact,  we  lhall  ftnd  vn  or  the  velocity 
of  B7  after  impact,  thus 

vr = V —  1  4-77  V  — j  4 -n  v  the  velocity  of  B  after  impafl. 
tf'rrV'-f 1  4~7z^ — i — 77  V'  the  velocity  of  B  after  impafl. 

Now  by  fubftituting  in  the  place  of  v  its  value  as  de¬ 
termined  in  Cafe  2.  Prop.  2.  vre  obtain 


/zzV- 


1  4-72  X  B'V — B' V' 

B-f-B7 


^'zzV'4- 


14-77XBV— BV' 
B-j-B 


280.  Cor.  j.  Hence  by  converting  the  preceding 


Prop.  V. 

283.  To  find  the  velocity  of  a  body,  and  the  di¬ 
rection  in  which  it  moves  after  impinging  upon 
a  hard  and  immoveable  plane. 

284.  Case  i.  Wheti  the  impinging  body  is  perfeBly  When  the 
hard.  Let  AB  be  the  hard  and  immoveable  plane, 

and  let  the  impinging  body  move  towards  AB  in  the 
direction  CD,  and  with  a  velocity  reprefented  by  CD. 

Then  the  velocity  CD  may  be  refolved  into  the  two 
velocities  CM,  MD,  or  MD,,FD  5  CM  DF  being  a 
parallelogram.  But  the  part  of  the  velocity  FD, 
which  carries  the  body  in  a  line  perpendicular  to  the 
plane,  is  completely  deftroyed  by  impaft,  while  the 
other  part  of  the  velocity  MD,  which  carries  the  body' 
in  a  line  parallel  to  the  plane,  will  not  be  affeCted  by 
the  collifion,  therefore  the  body  will,  after  impaCt, 
move  along  the  plane  with  the  velocity  MD.  Now, 

CD  :  MDzzradius  :  cof.-^CDM,  therefore  fincc  MD 
zzCF  the  fine  of  the  angle  of  incidence  CDF,  the  ve¬ 
locity  before  impaB  is  to  the  velocity  after  impaB ,  as 
radius  is  to  the  fine  of  the  angle  of  incidence  ;  and  finee 
AMzrCD — MD,  the  velocity  before  impaB  is  to  the 
velocity  loji  by  impaB ,  as  radius  is  to  the  verfedfne  of 
the  complement  of  the  angle  of  incidence. 

285.  Case  2.  When  the  impinging  body  is  perfeBly  When  the 
elafic .  Let  the  body  move  in  the  direction  CD  with 

a  velocity  reprefented  by  CD,  which,  as  formerly,  mayt;c>  1 
be  refolved  to  MD,  FD.  The  part  of  the  velocity 
MD  remains  after  impaft,  and  tends  to  carry  the  body 
parallel  to  the  plane.  The  other  part  of  the  velocity 
FD  is  deftroyed  by  compreflion  3  but  the  force  of  refti¬ 
tution  or  elafticity  will  generate  a  velocity  equal  to 
FD,  but  in  the  oppoftte  dire&ion  DF.  Confequently 
the  impinging  body  after  impaft  is  folicited  by  two  ve¬ 
locities,  one  of  which  would  carry  it  uniformly  from  D 
to  F  in  the  fame  time  that  the  other  would  carry  it  uni¬ 
formly  from  M  to  D,  or  from  D  to  N  3  the  body  will, 

therefore 
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Theory,  therefore,  move  along  DE,  the  diagonal  of  the  paral¬ 
lelogram  DFEN,  which  is  equal  to  the  parallelogram 
DFCM.  Hence  the  angle  CDF  is  equal  to  the  angle 
EDF,  therefore,  when  an  elajlic  body  impinges  oblique¬ 
ly  againjl  an  immoveable  plane ,  it  will  be  rcjleBed  from 
the  plane  , fo  that  the  angle  of  ref  exion  is  equal  to  the 
angle  of  incidence .  Since  CD,  DE  are  equal  fpaces 
defcribed  in  equal  times,  the  velocity  of  the  body  after 
impa6t  will  be  equal  to  its  velocity  before  impa£t. 

286.  Case  3.  When  the  impinging  body  is  imperfeElly 
elaflic.  In  DF  take  a  point  m,  fo  that  DF  is  to  D  m 
as  the  force  of  compreflion  is  to  the  force  of  reftitution 
or  elafticity,  and  having  drawn  me  parallel  to  DB,  and 
meeting  NE  in  e,  join  D  e;  then,  if  the  impinging  bo¬ 
dy  approach  the  plane  in  the  direction  CD,  with  a  ve¬ 
locity  reprefented  by  CD,  D  e  will  be  the  direction  in 
which  it  will  move  after  impa<ft.  Immediately  after 
compreflion,  the  velocity  DF  is  deftroyed  as  in  the  lail 
cafe,  while  the  velocity  MD  tends  to  carry  the  body 
parallel  to  the  plane.  But,  by  the  force  of  reftitution, 
the  body  would  be  carried  uniformly  along  D  m,  per¬ 
pendicular  to  the  plane,  while,  by  the  velocity  MDrrr 
DN=ot  e ,  it  would  be  carried  in  the  fame  time  along 
7ti  e ,  confequently,  by  means  of  thefe  two  velocities,  the 
body  will  defcribe  D  e ,  the  diagonal  of  the  parallelo¬ 
gram  Dw^N.  The  velocity,  therefore,  before  impaft 
is  to  the  velocity  after  impaft  as  DC  :  D  e,  or  as 
DE  :  D  c,  or  as  fin.  D  e  E,  ftn.  DE  e,  or  as  fin.  D  em  : 
fin.  DE  e,  or  as  fin.  FD  e  :  fin.  FDE.  Now,  by  pro- 
duing  D  e  fo  as  to  meet  the  line  CE  produced  in  G, 
we  have,  on  account  of  the  parallels  FE,  me ,  D  m  :  DF 
rrw  e  :  FG  \  but,  FD  being  radius,  FE  is  the  tangent 
of  FDE,  or  FDG  the  angle  of  incidence,  and  FDG  is 
the  tangent  of  the  angle  of  reflexion  FDG  :  Therefore 
Dm  :  DFzrtang.  *-^.CDF  :  tang.  -£^lFDG.  Confe¬ 
quently,  when  an  imperfeElly  elaflic  body  impinges  a- 
gainfl  a  plane ,  it  will  be  refle&ed  in  fuch  a  manner  that 
the  tangent  cf  the  angle  of  ref  exion  is  to  the  tangent  of 
the  angle  of  incidence ,  as  the  force  of  comprejjion  is  to 
the  force  of  refitution  or  claficity  ;  and  the  velocity  be¬ 
fore  incidence  will  be  to  the  velocity  after  reflexion,  as 
the fine  of  the  angle  of  reflexion  is  to  the  fine  of  the  angle 
of  incidence . 

Scholium. 

287.  When  the  furface  againft  which  the  body  im¬ 
pinges  is  curved,  we  muft  conceive  a  plane  touching  the 
furface  at  the  place  of  incidence,  and  then  apply  the 
rules  in  the  preceding  propofition.  The  do&rine  of 
the  oblique  collifion  of  bodies  is  of  great  ufe  both  in 
acouftics  and  optics,  where  the  material  particles 
which  fuffer  reflexion,  are  regarded  as  perfectly  elaf- 
tic  bodies. 

Prop.  VI. 

288.  To  find  the  point  of  an  immoveable  plane 
which  an  elaftic  body  moving  from  a  given 
place  muft  ftrike,  in  order  that  it  may,  after  re¬ 
flexion,  either  from  one  or  two  planes,  im¬ 
pinge  againft  another  body  whofe  pofition  is 
given. 


F>g.  7. 


289.  Case  i.  When  there  is  only  one  reflexion .  Let 
C  be  the  place  from  which  the  impinging  body  is  to 


move,  and  let  E  be  the  body  which  is  to  be  ftruck  af-  Theory, 
ter  reflexion  from  the  plane  AB.  From  C  let  fall v— 

CH  perpendicular  to  AB,  continue  it  towards  C  till 
HGzrCH,  and  join  G,E'by  the  line  GDE  ;  the  point 
D  where  this  line  cuts  the  plane,  is  the  place  againft 
which  the  body  at  C  muft  impinge  in  order  that,  after 
reflexion,  it  may  ftrike  the  body  at  E.  The  triangles 
CDH,  HDG  are  equiangular,  bccaufe  two  fides  and  one 
angle  of  each  are  refpe&ively  equal,  therefore  the  angles 
DCH,  DGH  are  equal.  But  on  account  of  the  parallels 
FD,  CG  the  angle  EDF=rDGC=DCH,  and  DCH  = 

FDC,  therefore  the  angle  of  incidence  FDCzrFDE 
the  angle  of  reflexion  5  confequently  by  Prop.  4.  a 
body  moving  from  C  and  impinging  on  the  plane  at  D 
will,  after  reflexion,  move  in  the  line  DE,  and  ftrike 
the  body  at  E. 

290.  Case  2.  When  there  are  two  reflexions .  Let 
AB,  BL,  be  the  two  immoveable  planes,  C  the  place 
from  which  the  impinging  body  is  to  move,  and  F  the 
body  which  it  is  to  ftrike  after  reflexion  from  the  two 
planes,  it  is  required  to  find  the  point  of  impa£I  D. 

Draw  CHG  perpendicular  to  AB,  fo  that  HG:=CH. 
Through  G  draw  GMN  parallel  to  AB,  cutting  LB 
produced  in  M,  and  make  GMnMN.  Join  N,  F, 
and  from  the  point  E,  where  NF  cuts  the  plane  BL, 
draw  EG,  joining  the  points  EG  :  the  point  D  will  be 
the  point  of  the  plane,  againft  which  the  body  at  C 
muft  impinge,  in  order  to  ftrike  tb6  body  at  F.  By 
reafoning  as  in  the  preceding  cafe,  it  may  be  fhewn 
that  the  angle  CDHrrEDB,  therefore  DE  will  be  the 
path  of  the  body  after  the  firft  reflexion.  Now,  the 
triangles  GEM,  EMN  are  equiangular,  becaufe  GM 
rrMN,  and  the  angles  at  M  right,  therefore  DEB 
=FEL,  that  is,  the  body  after  reflexion  at  E  will 
ftrike  the  body  placed  at  F. 

Prop.  VII. 

291.  To  determine  the  motions  of  two  fpherical 

bodies  which  impinge  obliquely  upon  each 

other,  when  their  motion,  quantities  of  matter, 

and  radii,  are  given. 

Let  A,  B  be  the  two  bodies,  and  let'  C  A,  DB  be  ^ 
the  dire&ions  in  which  they  move  before  impa<ft,  and 
let  thefe  lines  reprefent  their  refpe&ive  velocities.  Join 
A,  B  the  centres  of  the  bodies,  and  produce  it  both 
ways  to  K  and  I.  Draw  LM  perpendicular  to  IK, 
and  it  will  touch  the  bodies  at  the  point  of  impa<ft* 

Now,  the  velocity  CA  may  be  refolved  into  the  two 
velocities  Cl,  I  A,  and  the  velocity  DB  into  the  velo¬ 
cities  DK,  KB,  but  CA  and  DB  are  given,  and  alfo 
the  angles  CAI,  DBK,  confequently  Cl  and  I  A,  and 
DK  and  KB  may  be  found.  The  velocities  Cl,  DK, 
which  are  parallel  to  the  plane,  will  not  be  altered  by 
collifion,  therefore  I  A,  KB  are  the  velocities  with 
which  the  bodies  diredly  impinge  upon  each  other, 
confequently  their  effe&s  or  the  velocities  after  impact 
may  be  found  from  Prop  3.3  let  thefe  Velocities  be  re¬ 
prefented  by  AN,  BP.  Take  AF— Cl  and  BHrrDM, 
and  having  completed  the  parallelograms  AFON, 
BPQH,  draw  the  diagonals  AO,  B£L  Then,  fince 
the  body  A  is  carried  parallel  to  the  line  LM  with  a 
velocity  CI= AF,  and  from  the  line  LM  by  the  velo* 
city  AN,  it  will  defcribe  AO,  the  diagonal  of  the  pa¬ 
rallelogram 
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Theory,  rallelogram  NT  $  and  for  the  fame  reafon  the  body 
B  will  delbribe  the  diagonal  Bl^  of  the  parallelo* 
gram  PH. 

292.  COROLLARY.  If  ArrB,  and  if  the  body  which 
is  ft  ruck  moves  in  a  given  dire 61  ion  and  with  a  given 
velocity  after  impadt,  the  direction  of  the  impinging 
body,  and  the  velocity  of  its  motion,  may  be  eaiily 

Fig.  10.  found.  Let  the  body  D  impinge  againft  the  equal 
body  C,  and  let  CB  be  the  diredlion  in  which  C  moves 
after  impadl,  it  is  required  to  find  the  diredtion  in 
which  D  will  move.  Draw  D  c ,  touching  the  ball  C 
at  r,  the  place  where  the  ball  D  impinges ;  produce 
BC  to  E,  and  through  c  draw  AcF  perpendicular  to 
EB,  and  complete  the  redtangle  FE.  The  force  D  c 
may  be  refolved  into  the  forces  E  c,  c  F,  of  which  E  c 
is  employed  to  move  the  ball  C  in  the  diredtion  CB 
and  with  the  velocity  E  c ;  but  the  force  c  F  has  no 
(hare  in  the  impulfe,  and  is  wholly  employed  in  making 
the  body  D  move  in  the  diredtion  CA,  and  with  the 
velocity  CF. 

Scholium. 

293.  In  the  preceding  proportion,  we  have  endea¬ 
voured  to  give  a  (hort  and  perfpicuous  view  of  the  com¬ 
mon  theory  of  impulfion.  The  limits  of  this  article 
will  not  permit  us  to  enter  upon  thofe  interefling  fpecu- 
lations  to  which  this  fubjedt  has  given  rife  $  but  thofe 
who  are  anxious  to  purfue  them  will  find  ample  aftift- 
ance  in  the  article  Impulsion,  in  the  Supplement  to 
the  lafl  edition  of  this  work,  where  Dr  Robifon  has 
treated  the  fubjedt  with  his  ufual  ability.  It  may  be 
proper  however  to  remark,  that  all  the  phenomena  of 
impulfe  as  well  as  preffure,  are  owing  to  the  exiftencc  of 
forces  which  prevent  the  particles  of  matter  from  coming 
into  mathematical  contadt.  The  body  which  is  ftruck, 
in  the  cafe  of  collifion,  is  put  in  motion  by  the  mutual 
repulfion  of  the  material  particles  at  the  point  of  impadl, 
while  the  velocity  of  the  impinging  body  is  diminifhed 
by  the  fame  caufe.  Hence  we  fee  the  abfurdity  of  re¬ 
ferring  all  motion  to  impulfe,  or  of  attempting  to  ac¬ 
count  for  the  phenomena  of  gravitation,  eledlricity,  and 
magnetifm  by  the  intervention  of  any  invifible  fluid. 
Even  if  tne  fuppofition  that  fuch  a  medium  exifts  were 
not  gratuitous,  it  would  be  impoftible  to  fhew  that  its 
particles,  by  means  of  which  the  impulfe  is  conveyed, 
are  in  contadt  with  the  particles  of  the  body  to  which 
that  impulfe  is  communicated. 

294.  A  phyli co-mathematical  theory  of  percuftion,  in 
which  the  impinging  bodies  are  conftdered  as  imper- 
fedtly  elaftic,  has  been  lately  given  by  Don  Georges 
Juan,  in  his  Examen  Maritimo^  a  Spanifh  work  which 
has  been  tranflated  with  additions  by  M.  L’Eveque,  un¬ 
der  the  title  of  Examen  maritime ,  theorique  et  pratique , 
ou  Traite  de  mecanique ,  applique  a  la  confruBion ,  et  a 
la  manoeuvre  des  vaijfeaux  et  autres  batimens.  This 
theory  has  been  embraced  by  many  eminent  French 
philosophers,  and  may  be  feen  in  Prony’s  Archite&ure 
Hydraulique ,  vol.  i.  p.  208,  and  in  Gregory’s  Mechanics, 
vol.  i.  p.  291.  We  (hall  endeavour,  under  the  article 
Percussion,  to  give  a  (hort  account  of  this  interefting 
theory,  which  has  been  found  to  accord  with  the  moft 
accurate  experiments. 

295.  In  fome  cafes  of  collifion  the  refults  of  experi¬ 
ments  are  rather  at  variance  with  thofe  of  theory,  in 
confequence  of  the  communication  of  motion  not  being- 
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exadlly  inflantancous.  “  If  an  ivory  ball  (fays  Mr 
Ldlie)  ftnkes  againft  another  of  equal  weight,  there 
Ihould,  according  to  the  common  theory,  be  an  exact 
transfer  of  motion.  But  if  the  velocity  of  the  impin¬ 
ging  ball  be  very  confiderable,  fo  far  from  flopping  iud- 
denly,  it  will  recoil  back  again  with  ihe  fame  force* 
while  the  ball  which  is  ftruck  will  remain  at  reft  \  the 
reafon  is,  that  the  lhock  is  fo  momentary  ,  as  not  to  per¬ 
mit  the  communication  of  impulfe  to  the  whole  mafs 
of  the  fecond  ball,  a  fmall  fpot  only  is  affedted,  and 
the  confequence  is  therefore  the  fame  as  it  the  ball  had 
impinged  againft  an  immoveable  wall.  On  a  periedt 
acquaintance  with  fuch  fadls  depends,  in  a  great  mea* 
fure,  the  fkill  of  the  billiard  player.  It  is  on  a  fimiiar 
principle  that  a  bullet  fired  againft  a  door  which  hangs 
freely  on  its  hinges  will  perforate  without  agitating  it 
in  the  leait.  Nay,  a  pellet  of  clay,  a  bit  of  tallow,  or 
even  a  fmall  bag  of  water,  difeharged  from  a  piftol 
will  produce  the  lame  effedl.  In  all  thefe  inftances  the 
impreflion  of  the  ftroke  is  confined  to  a  fingle  ipot,  and 
no  fufficient  time  is  allowed  for  diffufing  its  adlion  over 
the  extent  of  the  door.  If  a  large  ftone  be  thrown 
with  equal  momentum,  and  confequently  with  fmaller 
velocity,  the  effedl  will  be  totally  reverfed,  the  door 
will  turn  on  its  hinges,  and  yet  i'carcely  a  dent  will 
be  made  on  its  furface.  Hence  likewife  the  theory  of 
moft;  of  the  tools,  and  their  mode  of  application  in 
the  mechanical  arts  :  the  chifel,  the  faw,  the  file,  the 
feythe,  the  hedge  bill,  Ste. — In  the  proeefs  of  cutting, 
the  objedl  is  to  concentrate  the  force  in  a  very  narrow 
fpace,  and  this  is  effedled  by  giving  the  inftrument  a 
rapid  motion.  Hence,  too,  the  reafon  why  only  a  fmall 
hammer  is  ufed  in  ri vetting,  and  why  a  mallet  is  prefer¬ 
red  for  driving  wedges.”  Enquiry  into  the  Nature  of 
Heat ,  p.  127,8* 

296.  The  fucceftive  propagation  of  motion  may  be  il-  Sueceffive 
luftrated  by  a  very  fimple  experiment.  Take  two  balls  propagation 
A,  B,  of  which  B  is  very  large  when  compared  with  A,p^moti°n 
and  connedl  them  by  a  llring  S  palling  over  the  pulley  1huftratec^* 
P.  If  the  ball  B  is  lifted  up  towards  S  and  allowed  toFl§* lr* 
fall  by  its  own  weight,  inftead  of  bringing  the  little  ball 

A  along  with  it,  as  might  have  been  expected,  the 
firing  will  break  at  P.  Here  it  is  evident  that  the  mo¬ 
tion  is  not  propagated  inflantaneoufly,  for  the  firing  is 
broken  before  the  motion  is  communicated  to  the  por¬ 
tion  of  the  llring  between  P  and  A. 

297.  An  apparatus  for  making  experiments  on  the  Apparatus 
collifion  of  bodies  is  reprefented  in  fig.  1  2.  The  im-  exPeri~ 
pinging  bodies  are  fufpended  by  threads  like  pendu-™qj^0°n 
lums,  and  as  the  velocities  acquired  by  defeending  r 
through  the  arches  of  circles  are  in  the  ratio  of  their  I2* 
chords,  the  velocities  of  the  impinging  bodies  may  be 

eafily  afeertained.  The  apparatus  is  therefore  furniftu  d 
with  a  graduated  arch  MN  which  is  generally  divided 
into  equal  parts,  though  it  would  be  more  convenient  to 
place  the  diviftons  at  the  extremities  of  arcs  whole 
chords  are  expreffed  by  the  correfponding  numbers; 

The  bafts  that  are  not  ufed  may  be  placed  behind  the 
arc  as  at  m  and  n  ;  and  in  order  to  give  variety  to  the 
experiments,  the  balls  may  be  of  different  iizes.  Some¬ 
times  a  difh  like  G  is  attached  to  the  extremities  of  the 
firings,  for  the  purpofe  of  holding  argillaceous  balls,  and 
balls  of  wax  foftened  with  a  quantity  of  oil  equal  to  one- 
fourth  part  of  their  weight. — See  Smeaton’s  Experiments 
on  the  Collifion  of  Bodies. 
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CHAr.  VII,  On  the  Maximum  EjfeEls  of  Machines . 

298.  We  have  already  feen  in  fome  of  the  preceding 
chapters,  that  when  twro  bodies  a£t  upon  each  other  by  the 
intervention  either  of  a  fimple  or  compound  machine, 
there  is  an  equilibrium  when  the  velocity  of  the  power  is  to 
the  velocity  of  the  weight  as  the  weight  is  to  the  power. 
In  this  lituation  of  equilibrium,  therefore,  the  velocity  of 
the  weight  is  nothing,  and  the  power  has  no  effeft  in 
railing  the  weight,  or,  in  e+er  words,  the  machine  per¬ 
forms  no  work.  When  the  weight  to  be  raifed  is  in¬ 
finitely  fmall,  the  velocity  is  the  greateft  poflible  •  but 
in  this  cafe  likewife,  the  machine  performs  no  work. 
In  every  other  cafe,  however,  between  thefe  two  ex¬ 
tremes,  fome  work  will  be  performed. — In  order  to  il- 
luftratc  this  more  clearly,  let  us  fuppofe  a  man  employ¬ 
ed  in  railing  a  weight  by  means  of  a  lever  with  equal 
arms  $  and  that  he  exerts  a  force  upon  the  extremity  of 
the  lever,  equivalent  to  50  pounds.  If  the  weight  to 
be  raifed  is  alfo  50  pounds,  there  will  be  an  equilibri¬ 
um  between  the  force  of  the  man  and  the  weight  to  be 
raifed,  the  machine  will  remain  at  reft,  and  no  work 
will  be  performed.  If  the  man  exert  an  additional 
force  of  one  pound,  or  if  his  whole  force  is  51  pounds, 
the  equilibrium  will  be  deftroyed,  the  weight  will  rife 
with  a  very  flow  motion,  and  the  machine  will  therefore 
perform  fome  work.  When  the  motion  of  the  machine 
therefore  is  =0  the  work  performed  is  alfo  nothing, 
and  when  the  machine  is  in  fuch  a  ftate  that  the  power 
preponderates,  the  work  performed  increafes.  Let  us 
now  fuppofe  that  the  weight  fufpended  from  the  lever 
is  infinitely  fmall,  the  motion  of  the  machine  will  then 
be  the  greateft  poflible  j  but  no  work  will  be  perform¬ 
ed.  If  the  weight  however  is  increafed,  the  motion  of 
the  machine  will  be  diminiflied,  and  work  will  be  per¬ 
formed.  Here  then  it  is  evident  that  the  work  per¬ 
formed  increafes  from  nothing  when  the  velocity  is  a 
maximum,  and  decrcafes  to  nothing  when  the  velocity 
is  a  minimum.  There  muft  therefore  be  a  particular 
velocity  when  the  work  performed  is  a  maximum ,  and 
this  particular  velocity  it  is  our  prefent  object  to  de¬ 
termine.  Sometimes,  indeed,  the  velocities  of  the 
machine  are  determined  by  its  ftru&ure,  and  there¬ 
fore  it  is  out  of  the  power  of  the  mechanic  to  ob¬ 
tain  a  maximum  effeft  by  properly  proportioning  them. 
The  fame  object  however  may  be  obtained,  by  making 
the  work  to  be  performed,  or  the  refiftance  to  be  over¬ 
come,  in  a  certain  proportion  to  the  power  which  is  em¬ 
ployed  to  perform  the  work  or  overcome  the  refift¬ 
ance. 

299.  Def.  1. — In  a  machine  performing  work,  the 
powers  employed  to  begin  and  continue  the  motion  of  the 
machine,  are  called  the firjl  movers  9  the  movers  of  powers  ; 
and  thofe  powers  which  oppofe  the  produ&ion  and  con¬ 
tinuance  of  motion  are  called  rejijlances .  The  fri&ion 
of  the  machine,  the  inertia  of  its  parts,  and  the  work 
to  be  performed,  all  oppofe  the  production  and  conti¬ 
nuance  of  motion,  and  are  therefore  the  refiftances  to 
be  overcome.  When  various  powers  aCt  at  the  fame 
time,  and  in  different  directions,  the  equivalent  force 
which  refults  from  their  combined  aCtion  is  called  the 
Plate  moving  force ,  and  the  force  refulting  from  all  the  refitting 
CCCXXII.  forces,  the  refiftance .  If  the  machine,  for  example,  is  a 
x*  lever  A  B  moving  round  the  centre  F?  by  means  of  which,. 


two  men  raife  water  out  of  two  pump  barrels  by  the  Theory, 
chains  Aw,  Ctu  attached  to  the  piftons,  and  palling  over  v"""’ 
the  arched  heads  or  circular  fedors  M,  N,  for  the  pur- 
pofe  of  giving  the  piftons  and  chains  a  vertical  motion. 

Let  the  force  of  the  man  at  B,  fix  feet  from  F,  be  e- 
qual  to  50  pounds,  or  tt,  his  mechanical  energy  to  turn 
the  lever  is  6  X  50=300.  Let  the  force  of  the  other 
man  applied  at  L,  four  feet  from  F,  be  alfo  equal  to 
50  pounds,  or  p.  His  mechanical  energy  will  be 
4X  ^0zz2O09  fo  that  the  whole  moving  pow  er  is  equal 
to  300  +  200=500.  But  if  the  two  forces  of  50 
pounds,  inftead  of  being  applied  at  two  different  dis¬ 
tances  from  h ,  had  been  applied  at  the  fame  point 
G,  3  feet  from  F,  their  energy  to  turn  the  lever  would 
have  been  the  fame,  for  5  x  50  +  50= 500.  In  the  pre¬ 
fent  cafe,  therefore,  the  moving  force  is  equivalent  to 
P  X  GF,  or  a  force  of  100  pounds  a&ing  at  a  diftance  of 
five  feet  from  the  centre  of  motion.  Nowletus  fuppofe  that 
each  pifton  A  w,  C  w  raifes  60  pounds  of  water  equiva¬ 
lent  to  the  weights  w,  w ,  and  that  CF=2  feet,  and 
AF=3  feet,  then  the  mechanical  energy  of  thefe 
weights  will  be  refpe&ively  2x60=120,  and  3x60 
=  180,  and  the  fum  of  their  energies  =300.  But  two 
forces  of  60  pounds  each,  a&ing  at  the  diftances  two 
feet  and  three  feet  from  F,  are  equivalent  to  their  fum 
=  1 20  pounds,  a&ing  at  a  diftance  of  two  feet  and  a 
half  from  F,  for  2i  X  1 20=300  5  therefore,  the  refift¬ 
ance  arifing  from  the  work  to  be  performed,  or  from 
the  water  raifed  in  the  pump  barrels,  is  equal  to  a  weight 
P  of  120  pounds  a&ing  at  the  diftance  DF=2l  feet. 

But  in  addition  to  the  refiftance  arifing  from  the  work 
to  be  performed,  the  two  men  have  to  overcome  the  re¬ 
fiftance  arifing  from  the  fri&ion  of  the  pifton  in  the  bar¬ 
rels,  which  we  may  fuppofe  equivalent  to  f  <p,  each 
equal  to  10  pounds,  a  ding  at  the  points  A,  C  5  but 
thefe  forces  are  equivalent  to  20  pounds,  or  yf+p  act¬ 
ing  at  D,  therefore  the  refiftance  arifing  from  the  work 
and  from  fri&ion  is  equal  to  140  pounds,  acting  at  the 
diftance  DF=2  feet  and  a  half.  While  the  two  men 
are  employed  in  overcoming  thefe  refiftances,  they  have 
alfo  to  contend  againft  the  inertia  of  the  beam  AF, 
and  that  of  the  chains  and  piftons,  which  we  may  fuppofe 
equal  to  20  pounds  when  collected  in  their  centre  oF 
gravity  g9  whofe  diftance  from  F  is  2.2  feet  5  but  a 
weight  of  20  pounds  a&ing  at  the  diftance  of  2.2  feet 
is  equivalent  to  a  wreight  of  19^  pounds,  acting  at 
the  di  fiance  of  2.5  feet,  or  DF,  confequently  the  fum 
of  all  the  refiftances  when  reduced  to  the  fame  point  D 
of  the  lever  is  equal  to  1 59-J  pounds  a&ing  at  the  dif- 
tanee  of  2.5  feet  from  F.  The  mechanical  energy, 
therefore,  of  the  fum  of  all  the  refiftances  will  bc= 

2.5  X  1 594=398.75,  while  the  energy  of  the  moving 
force,  or  the  fum  of  all  the  moving  powers,  is  equal  t* 

5°o. 

300.  Def.  2. — The  impelled  point  of  a  machine  is  that 
point  to  which  the  moving  power  is  applied,  if  there  is- 
only  one  power,  or  that  point  to  which  all  the  moving 
powers  are  reduced,  or  at  which  the  moving  force  is  fup- 
pofed  to  aft.  The  working  point  of  a  machine  is  that 
point  at  which  the  refiftance  afts  if  it  is  fingle,  or  that 
point  to  which  all  the  Yefiftances  are  reduced,  and  at 
which  they  are  fuppofed  to  aft  when  combined.  Thus 
in  fig.  1.  G  is  the  impelled  point  of  the  machine,  andpj  1 
D  the  working  point.  Had  a  fingle  force  w  been  ap- 
plied  at  the  point  B  to  raife  a  fingle  weight  u9  afting 

at 
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at  tlie  point  A,  then  B  would  have  been  the  impelled 
point,  and  A^  the  working  point  of  the  machine.  In  the 
wheel  and  axle,  the  point  of  the  wheel  at  which  the 
rope  touches  its  circumference  is  the  impelled  point, 
while  the  working  point  is  that  point  in  the  circumfe¬ 
rence  of  the  axle  where  the  rope  which  carries  the 
weight  is  in  contad  with  it. 

301.  Def.  3. — The  velocity  of  the  moving  power,  and 
the  velocity  of  the  refiftance,  are  refpedively  the  fame 
as  the  velocity  of  the  impelled  point,  and  the  velocity 
of  the  working  point. 

302.  Def.  4. — The  ejfeB  of  a  machine,  or  the  work 
performed ,  is  equal  to  the  refiftance  multiplied  by  the  ve¬ 
locity  of  the  working  point  \  for  when  any  machine  raifes 
a  mafs  of  matter  to  a  given  height  in  a  certain  time,  the 
effect  produced  is  meafured  by  the  product  of  the  mafs, 
and  the  height  through  which  it  rifes,  that  is,  by  the 
product  of  the  mafs  by  the  velocity  with  which  it  moves. 

303.  Def.  5.— The  momentum  of  impulfe  is  equal  to 
the  moving  force  multiplied  by  the  velocity  of  the  im¬ 
pelled  point. 


Euplana-  304.  In  any  machine  that  has  a  motion  of  rotation* 
tion  of  jet  v  £je  foe  velocity  0f  the  impelled  point*  and  y  the 

0  ‘  velocity  of  the  working  point.  When  the  machine  is 

a  lever,  x ,  y  will  exprefs  the  perpendiculars  let  fall 
from  the  centre  of  motion  upon  the  line  of  direction  in 
which  the  forces  ad  j  and  if  the  machine  is'  a  wheel 
and  axle,  xy  y  will  reprefent  the  diameters  of  the  wheel 
and  the  axle  refpedively.  In  compound  machines, 
which  may  be  regarded  ascompofed  of  levers,  (Art.  90.) 
x  will  reprefent  the  fum  of  all  the  levers  by  which  the 
power  ads,  and  y  the  fum  of  all  the  levers  by  which 
the  refiftance  ads. 

305.  Let  P  be  the  real  preflure  which  the  moving 
power  exerts  at  the  impelled  point  of  the  machine,  and 
R  the  a  dual  preflure  which  the  mere  refiftance  of  the 
work  to  be  performed  exerts  at  the  working  point,  or 
which  it  diredly  oppofes  to  the  exertion  of  the  power. 
Let  a  be  the  inertia  of  the  power  P,  or  the  mafs  of 
matter  which  the  power  P  muft  move  with  the  veloci¬ 
ty  of  the  impelled  point,  in  order  that  P  may  exert  its 
preflure  at  the  impelled  point  5  and  let  b  be  the  inertia 
of  the  refiftance  II,  or  the  mafs  of  matter  which  muft 
be  moved  with  the  velocity  of  the  working  point  in  the 
performance  of  the  work. 

306.  Since  the  refiftance  arifing  from  the  fridion  of 
the  communicating  parts  is  an  uniformly  retarding 
force,  it  may  be  meafured  by  a  weight  <p  ading  at  the 
working  point  of  the  machine,  which  will  oppofe  the 
fame  refiftance  to  the  moving  power  as  the  fridion  of 
the  parts. 

307.  Let  m  be  the  inertia  of  the  machine,  or  rather 
that  quantity  of  matter,  which  ading  at  the  working 
point  of  the  machine  will  require  the  fame  part  of  the 
moving  force  to  give  it  an  angular  motion,  then  fince  y 
reprefents  the  arm  of  the  lever  by  which  the  refiftance 
ads,  or  the  diftance  of  the  working  point  from  the 
centre  of  motion  *,  and  fince  the  momentum  of  inertia,  or 
the  momentum  with  which  any  mafs  revolving  round  a 
centre  refills  being  put  in  motion,  is  equal  to  its  quanti¬ 
ty  of  matter  multiplied  by  the  fquare  of  its  diftance 
from  its  centre  of  motion  (fee  article  Rotation),  we 
have  m  y *  for  the  momentum  of  inertia  of  the  machine. 
It  is  obvious  that  every  machine  oppofes  a  certain  refif¬ 


tance  to  any  force  that  endeavours  to  give  it  an  angu-  Theory, 
lar  motion,  and  that  this  refiftance  will  increafe  with 
the  inertia  of  its  parts.  It  is  eafy,  therefore,  to  find  a 
quantity  of  matter,  which,  when  placed  at  any  part  of 
the  machine,  will  oppofe  the  fame  refiftance  to  an  angu¬ 
lar  motion,  as  the  combined  inertia  of  the  various  parts 
of  the  machine.  This  is  the  quantity  of  matter  which 
we  have  called  m,  and  which  we  have  fuppofed  to  ad 
at  the  working  point,  becaufe  to  that  point  all  the  other 
refiftances  have  been  reduced.  Colleding  the  fymbols, 
therefore,  we  have 

Af=the  velocity  of  the  impelled  point  or  the  ra¬ 
dius  of  the  wheel,  or  the  length  of  the  le¬ 
ver  by  which  the  power  ads. 
yzrthe  velocity  of  the  working  point,  or  the  ra¬ 
dius  of  the  axle,  or  the  length  of  the  le¬ 
ver  by  which  the  refiftance  ads  againft 
the  power. 

P=the  preflure  exerted  by  the  power  at  the  im¬ 
pelled  point  of  the  machine. 

Rzzthe  preflure  which  the  refiftance  arifing  from 
the  work  to  be  performed  exerts  at  the 
Working  point  of  the  machine. 
c=the  inertia  of  the  power  P,  or  the  quantity 
of  matter  to  which  it  muft  communicate 
the  velocity  of  the  impelled  point. 

£zzthe  inertia  of  the  refiftance  R,  or  the  quan¬ 
tity  of  matter  which  it  muft  move  with 
the  velocity  of  the  working  point  before 
any  work  is  performed. 

p=ra  quantity  of  matter  which,  if  placed  at  the 
working  point  of  the  machine,  would  op¬ 
pofe  the  fame  refiftance  to  the  moving 
power  as  that  which  arifes  from  the  fric¬ 
tion  of  the  communicating  parts, 
writhe  quantity  of  matter  which,  if  placed  at 
the  working  point  of  the  machine,  would 
oppofe  the  fame  refiftance  to  the  produc¬ 
tion  of  an  angular  motion,  that  is  oppofed 
by  the  inertia  of  the  various  parts  of  which 
the  machine  is  compofed.  Hence,  by  the 
principles  of  rotation,  we  have 
my*— the  momentum  of  inertia  of  the  machine. 

We  are  now  prepared  for  determining  the  conditions  of 
conftrudion,  which  will  enable  any  machine  to  produce 
a  maximum  effed. 


Prop.  I. 

308.  To  determine  the  velocities  which  muft  be 
given  to  the  impelled  and  working  points  of  a 
machine,  or  the  ratio  of  the  levers  by  which  the 
power  and  refiftance  ought  to  a  &,  in  order  to 
obtain  a  maximum  effed:. 

Let  AB  be  a  lever,  whofe  fulcrum  is  F,  and  to  Fig.  2. 
whofe  extremity  B  is  applied  the  power  P  to  over¬ 
come  the  refiftance  R,  and  let  FBrr.r,  and  FA=:y. 
Then,  by  Art.  36.  we  fhall  have,  from  the  following 
analogy,  the  weight  which,  placed  at  B,  would  be  in 

R  7/ 

equilibrio  with  R  5  a:  ;  y= R.:  the  weight  which 

will  keep  R  in  equilibrio,  or  the  weight  which  is  equal 

M2 
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to  that  part  of  the  power  P  which  balances  the  refin¬ 
ance  R.  Henee,  P - -  will  be  the  effective  force 

x 

exe  rted  by  the  power  P,  which,  multiplied  by  a?,  it9 
diftance  from  the  centre  of  motion,  gives  Par — Ry  for 
the  force  which  is  exerted  in  giving  an  angular  motion 
to  the  power  and  refiftance.  But  the  refiftance  of  fric¬ 
tion  was  fuppofed  equal  to  the  weight  <p  adding  at  the 
working  point  or  at  the  diftance  FA  or  y;  confequently, 
<p  y  will  be  the  i  efiftance  which  friflion  oppofes  to  the 
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ing  the  fluxion  of  the,  preceding  formula  =ro,  we  fhall  'Theory, 
find  that  the  performance  of  the-  machine  is  a  maximum, 
when 


n, X  h  -f-  ^l2  -f-  P2  O  X  V:  -f~  1  — ^R d  ty  K  , 

^ - P^+F l - - - x*‘ 


When  R=ro,  wre  have 


_ _ X  Hi  +  b  T—a?  .  ,  _ 

y-  Vnb+Yl - **• 


force  P  x—Ky,  and  therefore  P  *— R y  y  is  the  mo-  When  <pz=  O,  the  firft  formula  becomes 

!■« r. — J  D  \T 4- 1 *-1 ! ^  *  ' 


tivc  force  exerted  by  P.  Now,  the  momentum  of  the  in¬ 
ertia  of  the  power  P,  or  the  force  with  -which  it  refills  be¬ 
ing  pat  in  motion,  is  ax*,  and  the  momentum  of  inertia 
of  the  refiftance  R  is  by*,  while  the  momentum  of  in¬ 
ertia  of  the  machine  is  my*.  Therefore,  the  fum  of  thefe 
momenta,  viz.  ax*  -\-by*  -\-my*  is  the  mafs  to  be  put 
in  motion  by  the  power  P.  But,  by  Dynamics,  §  167. 
the  velocity  generated  in  a  given  time  is  dire&ly  as  the 
motive  force,  and  inverfely  as  the  quantity  of  matter  to 
which  that  force  is  applied.  Hence  the  angular  velo¬ 
city,  or  the  number  of  turns  which  the  machine  will 

.  .  .  P  x — R y — Oy  t, 

make  in  a  given  time,  is - - — T  ~ But  in  eve- 

0  ax*-\-b  ifJ^my* 

ry  rotatory  machine  the  velocities  of  its  different  parts 
are  as  their  diftance  from  the  axis  *,  hence,  we  fhall 
have  the  velocities  of  the  impelled  and  working  points 
of  the  machine,  by  multiplying  the  angular  velocity  by 
x,  y  the  diftances  of  the  impelled  and  working  points 
of  the  machine  from  the  centre  of  motion.  There¬ 
fore, 

— the  velocity  of  the  impelled  point, 

and 

— - the  velocity  of  the  working  point 

ax*  -\~b  y*  my* 

of  the  machine  j  and  multiplying  by  R,  we  have  from 

Def.  4.  P*yR~ _Ry— ?R£=the  work  performed. 
ax*  -\~vy*  -{-my* 

309.  But  as  forces  are  proportional  to  the  velocities 
generated  by  them  in  equal  times  (Dynamics,  $  153. 
Cor.  4.  §  1 59.),  the  preceding  quantities  will  reprefent 
the  accelerating  forces.  Now,  the  velocities  are  as  the 
forces  and  times  jointly  (Dynamics,  §  153.),  that  is, 
<z;riF  /,  or  iszr^/F*,  but  F,  the  accelerating  force, 
which  generates  the  velocity  of  the  impelled  point,  is 

_  T ,  ,  _  „  Px* — Rat?/  —  Oxy  „T 

reprefented  by  the  formula — ^  iere‘ 

fore,  v,  or  the  abfolute  velocity  of  the  impelled  point,  is 

^ — ?  ry  x  g  t,  and  the  abfolute  velocity  of 


ax*  -J-  by*  -f.  my* 


a*R*+P*aXm+bk—aR 
*= - Pm+Pb  ~ . X* 


When  both  R  and  o,  we  have,  after  redu&ion* 
\/  a 

tjm^b 

When  hzzo,  the  firft  formula  becomes 


y=~/ 


Xx. 


X  ft+<p|M-P2fltf2|i: — «R — a<p  w 

y -  ¥7b - X  V# 

When  R,  $  and  bzzO,  we  have 
a 

y —  i~rn  X  X* 
v  m 

When  a  :  bzzP  :  R,  we  have,  by  fubftituting  P  and 
R  inftead  of  a  and  b, 


_P,xR+<p!,+P3XOT+Hl4— PR— P(? 
y~  P/»+PR 

Wlien  Pm  and  <p=.0,  the  laft  formula  becomes 

P*R*+P*R|  4 — PR  /P^+PXR  PR  _ 

y —  PH  —  **  birj  — 


P*R» 


PR 


/P  I 

-jT+l|— I, 


and  when  xzz  1,  and  R=i,  we  have 

j=s/p+ri— 1, 

and  when  Pzzi,  and  x—  1,  we  obtain 


=  j  !• 


When  xzz  I, 


>/=s/|-+i|-x. 


tlie  working  point  Xgt.  Again,  by 

Def.  4.  the  effect  of  a  machine,  or  the  work  performed, 
is  equal  to  the  refiftance  of  the  work  multiplied  by  the 
velocity  $  confequently,  fince  R  is  the  work,  we  have, 
for  the  performance  of  the  machine, 

P*yR— RY— ?R  / 

aX*-\-by*-{-my*  * 

Now,  confidering  y  as  the  variable  quantity,  and  mak- 

5 


Thefe  various  formulae,  the  application  of  which 
to  particular  cafes  (hall  be  fhown  in  the  practical  part 
of  this  article,  give  us  values  of  y  for  almoft  every  fpe- 
cies  of  machinery  5  fo  that  the  mechanic  may  eafily  de¬ 
termine  the  velocities  which  muft  be  given  to  the  im¬ 
pelled  and  working  points  of  the  machine  in  order  to 
produce  a  maximum  effect. 

310.  When  the  machine,  however,  is  already  con- 
ftru&ed,,  the  velocities  of  the  impelled  and  working 
points  cannot  be  changed,  without  altering  the  ftruc- 
ture  of  the  machine  ^  and  therefore  we  muft  find  the 
ratio  between  the  power  and  refiftance,  which  will 

enable 
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Theory,  enable  us  to  obtain  a  maximum  effeft.  The  method  of 

— — v - J  determining  this  will  be  fhewn  in  the  following  propo- 

fition. 

Prop..  II. 

31 1.  To  determine  the  ratio  between  the  power 
and  the  refiftance  of  a  machine  when  its  per- 
formance  is  a  maximum* 

Sinee  the  ftrufture  of  the  machine  is  given,  the  va¬ 
lues  of  xf  y  are  known,  and  therefore  we  have  to  deter¬ 
mine  the  relative  values  of  P  and  R,  when  the  efte6t  of 
the  machine  is  a  maximum.  This  would  be  eafily 
done,  by  making  R  variable  in  the  formula  which  ex¬ 
press  the  performance  of  the  machine,  and  making  its 
fluxion  equal  to  o,  if  none  of  the  other  quantities  varied 
along  with  R.  It  often  happens,  however,  that  while 
R  varies,  the  mafs  b  fuffers  a  confiderable  change, 
though  in  other  eafes  the  change  induced  upon  b  is  too 
unimportant  to  merit  notice.  This  proportion,  there¬ 
fore,  admits  of  turo  cafes,  1.  When  the  change  upon  b 
is  fo  fmall  that  it  may  be  fafely  omitted  in  the  invefti- 
gation  }  and,  2.  When  the  change  upon  b  is  fufheient- 
ly  great  to  require  attention. 

312.  Case  i.  When  R  is  the  only  quantity  which 
is  variable,  the  fluxion  of  the  formula 
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by  thefe  fubftitutions  in  the  formula  which  exprefles  the  t  Theory. 
R  y  R1  f 

effe£l  of  the  machine,  — or,  for  the  fake 
a  +  R  yx 

of  fimplieity,  making  a-pmzzqy  we  have  for  the  per¬ 
formance  of  the  machine  — . — - — ~r  j  then  flnee  R  is  the 
y  +  clnf 

variable  quantity,  we  fhall  find,  after  making  the  fluxion 
of  this  formula  zzo,  that  the  performance  is  a  maximum 

*h  e„R=^+^fa. 

dtfs 

When  £=R  then  d — 1,  and  we  fhall  have 


y% 

When  a=P  and  P=i,  and  when  niy  the  inertia  of  the 
maehine,  =0,  we  fhall  have  a^jnzzi— qy  and  then  th^ 
formula  becomes 


R= 


When  y—Xy  then  yz rl,  and 


R= 


1  -f~ 1  1 1" 


-2=0.4142. 


Pa '  y  R — R1  — <p  R  y% 

a  x* b  y2 -\-m  f  r 

which  reprefents  the  work  performed,  is  equal  to  the 
fluxion  of  the  numerator,  becaufe  the  denominator  is 
conftant,  that  is,  P  x  y  R — 2  RR  if — < p  R  ya=o,  and, 
dividing  by  R  j  P xy — 2R y* — <pf  zzro,  hence  2R y2zz 

P  x  y— and  Rzr-  ■  ---  which,  divided  by  y, 

_ 

>  p  x-~—(p  y 

gives  R=: - Now,  according  to  the  experi¬ 

ments  of  Coulomb,  the  friction  is,  in  general,  propor¬ 
tional  to  the  refilling  prefliire,  or  a  certain  part  of  that 
preflure,  for  example,  }  and  calling  Z =TV,  and 
omitting  <py,  we  have  for  the  refiftance  R+^VR, 

*r  or  R=(^)-4-tI,  and  making  P 

=  1,  and  x—i,  ive  have  fo  that,  ab- 

flrafling  from  the  quotient  which  being  little 
greater  than  1,  will  not  alter  the  refult,  the  refiftance 
fhould  be  one-half  of  the  force  which  would  keep  the 
impelling  power  in  equilibrio. 

313.  Case  2.  When  b  varies  at  the  fame  time  with 
R,  it  will  in  moft  cafes  vary  in  the  fame  proportions, 
and  therefore  may  be  reprefented  by  any  multiple  of 
R,  as  d  R,  wdiere  d  may  be  either  an  integer  or  a  frac¬ 
tion.  In  order  to  Amplify  the  inveftigation,  we  may 
confider  the  fratftion  p  as  a  refiftance  dimimfhing  the 
impelling  power,  inflead  of  regarding  it  as  a  refiftance 
to  be  added  to  the  other  refilling  forces.  Thus  the  im¬ 
pelling  power  P  will  become  P — (p.  In  the  fame  way 
we  may  confider  the  momentum  of  the  machine’s  in¬ 
ertia  applied  to  the  impelled  point,  that  is,  inflead  of 
mf  it  may  be  made  m  x\.  Now  making  P — <p,  or  the 
impelling  power  =1,  and  making  xzzi9  we  fhall  have 
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314.  Thofe  who  wifh  to  profecute  this  interefting* 
fubjedl  may  eonfult  the  different  papers  of  Euler  in  the 
Comment .  Petropol,  vol.  x.  p,  80,  1743,  and  in  the 
Comment .  Nov,  Petropol,  vol.  iii.  and  viii.  In  the  article. 
Machinery  in  the  Supplement  to  the  laft  edition  of 
this  Work,  the  fubje<ft  lias  been  treated  with  great 
ability  by  Dr  Robifon,  though  he  has  omitted  the  vari¬ 
ous  fteps  in  the  inveftigation  which  condufl  to  the 
leading  formula?.  The  fubje£l  has  been  alfo  ably  dif- 
cuffed  by  Profeffor  Leflie  in  a  paper  publifhed  in  the 
Appendix  to  Fergufon’s  Lectures,  vol.  ii.  p.  353  j  and 
as  the  refuits  of  his  inveftigations  may  be  of  great  ufe 
in  practice,  we  fhall  here  prefent  the  reader  with  a 
fliort  abftrafl  of  them. 

If  the  refiftance  is  equal  to  the  power,  is  double,  tri¬ 
ple,  or  quadruple,  &c.  a  maximum  effect  will  be  pro¬ 
duced  when  the  velocity  of  the  power,  or  its  diftanee 
from  the  centre  of  motion,  is  1  -f-  J 2 }  2  -(-  \16  j  3  +  V  *  2  i 
4 — f20  ,  5  +  \/3°  }  6-f->/42,  that  of  the  weight  be¬ 
ing  1,  &c»  If  the  refiftance  is  very  great,  compared 
with  the  pow'er,  the  velocity  fhould  at  leaf!  be  double 
of  that  which  would  procure  an  equilibrium,  in  order 
that  the  maehine  will  produce  a  maximum  effefl. 

315.  If  the  velocity  of  the  power,  or  its  diftanee  from 
the  centre  of  motion,  be  equal  to,  double,  triple,  qua¬ 
druple,  See,  &c.  of  the  velocity  of  the  weight  or  re¬ 
fiftance,  a  maximum  effeft  will  be  produced  when  the 
power  P  is  equal  to  R  X  I  +  \/  2  i  R  Xi  +  V  i  > 

R  X  T  +  /A  >  R  Xi  +  V  -TT;  ^Xt+V'  TV3-? 

where  R  is  the  refiftance  or  weight  to  be  railed.  If  the 
velocity  of  the  power  be  very  large,  a  maximum  effect 
will  be  produced  when  the  power  F  is,  at  leaft,  double 
of  that  which  w'ould  procure  an  equilibrium.  It  ap¬ 
pears  alfo  from  Mr  Leflie’s  paper,  that  in  whatever 
way  the  maximum  be  procured*  the  force  which  impells 
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,  Theory,  the  weight  can  never  amount  to  one-fourth  part  of  the 
direct  action  of  the  power  y  and  that  in  machines  where 
the  velocity  of  the  power  is  great,  we  may  difregard 
the  momenta  of  the  connecting  parts,  and  confider  the 
force  which  ought  to  be  employed  as  double  of  what 
is  barely  able  to  maintain  the  equilibrium. 

Chap.  VIII.  On  the  Equilibrium  of  Arches ,  Piers , 
and  Domes . 

Fig*  3*  316.  Def.  I.  An  arch  is  reprefented  in  fig.  3.  by 

the  aflemblage  of  ftones  abycd,ef  &c.  forming  the  mafs 
ABMN,  whofe  inferior  furface  is  the  portion  of  a 
curve.  The  parts  A,  B  arc  called  the  fpring  of  the 
archy  the  line  AB  the  fpan  of  the  arch ,  C  b  its  altitude , 
b  its  crown,  ab  the  keystone ,  the  curve  or  lower  fur- 
face  A  b  B  the  intradoSy  and  the  roadway  TUV  the 
ex tr ados  ;  PQ^,  RS,  the  piers  when  they  hand  between 
two  arches,  and  the  abutments  when  they  are  at  the 
extremities  of  the  bridge. 

-Fig.  4.  317.  Def.  2.  A  catenarian  curve  is  the  curve  formed 

by  any  line  or  cord  perfe&ly  flexible,  and  fufpended 
by  its  extremities.  Thus  if  the  chain  ACB  be  fufpend¬ 
ed  by  its  extremities  A,  B,  it  will  by  the  aClion  of  gra¬ 
vity  upon  all  its  parts  alfume  the  form  ACB,  which  is 
called  the  catenary  or  catenarian  curve. 

318.  There  are  three  modes  of  determining  the  con- 
ftruClion  of  arches  •,  the  firft  of  which  is  to  confider  the 
arch  as  an  inverted  catenary  5  the  fecond  is  to  eftablifh 
an  equilibrium  betweeen  the  vertical  preflures  of  all 
the  materials  between  the  intrados  and  extrados  ;  and 
the  third  is  to  regard  the  different  areh-ftones  as  por¬ 
tions  of  wedges  without  fri&ion,  which  endeavour  by 
their  own  weight  to  force  their  way  through  the  arch. 
The  firft  of  thefe  methods  was  given  by  the  ingenious 
Dr  Hook,  and  is  contained  in  the  following  propofi- 
fcion. 

Prop.  I. 

.  319.  To  determine  the  form  of  an  arch  by  con- 
fidering  it  as  an  inverted  catenary,  when  its 
fpan,  its  altitude,  and  the  form  of  the  roadway 
or  extrados  are  given. 

Fig.  -5.  Let  a ,  by  c,  d  be  a  number  of  fpheres  or  beads  con- 

ne£!ed  by  a  firing,  and  fufpended  by  their  extremities 
A,  B  ;  they  will  form  a  catenarian  curve  A  a  b  c  B, 
and  be  in  equilibrio  by  the  a£fion  of  gravity.  Each 
fphere  is  a£!ed  upon  by  two  forces  )  at  its  lower  point  by 
the  weight  of  the  fpheres  immediately  below  it,  and  at 
its  upper  point  by  the  weight  of  the  fame  fpheres  added 
to  that  of  the  fphere  itfelf  \  that  is,  any  fphere  c  is  in 
equilibrio  from  the  refult  of  two  forces,  one  of  which 
*?  produced  by  the  weights  of  c  d  e  a£fing  at  the  lower 
point  of  b  ,  while  the  other  force  arifes  from  the  weight 
of  b  c  d  e  a£ling  at  its  upper  point.  The  equilibrium 
of  this  chain  of  fpheres  is  evidently  of  the  liable  kind, 
as  it  will  immediately  recover  its  pofition  when  the 
equilibrium  is  difturbed.  Let  us  now  fuppofe  this 
arch  inverted,  fo  as  to  ftand  in  a  vertical  plane  as  in 
pig.  6 .  fig.  6.  It  will  ftill  preferve  its  equilibrium.  For  the 

relative  pofitions  of  the  lines  which  mark  the  directions 
remain  unchanged  by  inverting  the  curve,  the  force  of 
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gravity  continues  the  fame,  and  therefore  the  refult  of  Theory, 
thefe  forces  will  be  the  fame,  and  the  arch  will  be  in  -y— ■ 

equilibrio.  The  equilibrium,  however,  which  the  arch 
now  poffeffes  is  of  the  tottering  kind,  fo  that  the  leaft 
difturbing  force  will  deftroy  it,  and  it  will  confequently 
be  unable  to  fupport  any  other  weight  but  its  own. 

3  20.  Let  us  now  fuppofe  that  it  is  required  to  form 
an  equilibrated  arch,  whofe  fpan  is  AB,  whofe  altitude 
is  D  ky  and  which  will  fupport  the  materials  of  a  road¬ 
way,  whofe  form  TUV  is  given.  It  is  obvious, 
that  if  the  fpheres  «,  by  c9  d  increafe  in  denfity  from  k 
towards  «,  the  catenarian  curve  will  grow  lefs  concave  at 
its  vertex  e ,  and  more  concave  towards  its  extremities 
A,B.  Let  us  then  fuppofe  that  the  denfities  of  the  fpheres 
a,  by  c,  dy  e ,  &.C.  are  refpe&ively  as  a  my  b  ny  c  0,  dp ,  eqy 
Sec.  the  vertical  diftances  of  their  refpe&ive  centres 
from  the  roadway  TUV,  the  arch  will  have  a  form 
different  from  that  which  it  would  have  affumed  if  the 
fpheres  were  of  equal  denfity,  ,and  will  be  in  equilibrio 
when  inverted  as  in  fig.  6.  Now,  in  place  of  the  Fig.  fa 
fpheres  a ,  by  c,  dy  e ,  &.c.  of  different  denfities,  let  us  fub- 
ftitute  fpheres  of  the  fame  denfity,  and  having  the  fame 
pofition  as  thofe  of  different  denfities  ;  let  us  then  load 
the  fphere  a  with  a  weight  which,  when  combined  with 
the  weight  of  a ,  will  be  equal  to  the  weight  of  the  cor- 
refponding  fphere  a,  that  had  a  greater  denfity  5  and 
let  us  load  the  other  fpheres  by  cy  dy  &c.  with  weights 
proportional  to  bnyCOydp ,  &c.  Then  it  is  obvious 
that  the  preffure  of  each  fphere  when  thus  loaded  upon 
that  which  is  contiguous  to  it,  is  precifely  equal  to  the 
preffure  of  the  fpheres  of  different  denfities  upon  each 
other,  becaufe  the  denfity  of  thefe  fpheres  varied  as 
their  diftances  from  the  roadway.  But  the  arch  com- 
pofed  .of  fpheres  of  different  denfities  was  in  equilibria 
when  inverted,  therefore  fince  the  loaded  fpheres  of  the 
fame  denfity  have  the  fame  pofition  and  exert  the  fame 
preflures,  the  arch  compofed  of  thefe  fphere3  and  fup- 
porting  TUVB  k  A  compofed  of  homogeneous  materi¬ 
als,  will  be  in  equilibrio.  Hence  a  roadway  of  a  given 
fortUy  and  compofed  of  homogeneous  materials ,  will  be  fup~ 
ported  by  an  arch  whofe  form  is  that  of  a  catenary ,  each 
of  whofe  points  varies  in  denfity  as  their  difiance  from 
the  furface  of  the  roadway ;  or,  which  is  the  fame 
thing,  A  roadway  of  a  given  formy  and  compofed  of 
homogeneous  materialsy  will  be  fupported  by  an  arch 
whofe  form  is  that  of  a  catenary ,  each  of  whofe  points  is 
a  lied  upon  by  forces  proportional  to  the  d fiances  of thefe 
points  from  the  furface  of  the  roadway. 

32I.  Hence  we  have  the  following  pra&ical  method 
of  afeertaining  the  form  of  an  equilibrated  arch,  whofe 
fpan  is  AB,  and  altitude  D  k.}  and  which  is  to  fupport 
a  roadway  of  the  form  T'U'V'.  Let  a  chain  pig. 

A  a  b  ck  B,  of  uniform  denfity,  be  fufpended  from  the 
points  A,  B,  fo  that  it  forms  a  catenary  whofe  altitude 
is  D  ky  the  required  height  of  the  arch.  Divide  AB 
into  any  number  of  equal  parts,  fuppofe  eight,  and  let 
the  vertical  lines  1  my  2  n,  30,  drawn  from  thefe 
points,  interfedl  the  catenary  in  the  points  a9  b ,  c .  From 
the  points  <7,  b,  c,  k,  r,  r,  t,  fufpend  pieces  of  chain  of  uni¬ 
form  denfity,  and  form  them  of  fuch  a  length,  that 
when  the  whole  is  in  equilibrio,  the  extremities  of  the 
chains  may  lie  in  the  line  T'U'V' j  then  the  form  which 
the  catenary  AiB  now  affumes,  will  be  the  form  of 
an  equilibrated  arch,  which,  when  inverted  like  A  KB, 
will  fupport  the  road>vay  TUV,  fimilar  to  T'U'V'. 

This 
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Theory.  Tills  Is  obvious  from  the  Iaft  paragraph,  for  the  pieces 
of  chain  a  m,  b  n,  c  9,  k  U,  &c.  are  forces  acting  upon 
the  points  «,  b ,  c ,  k  of  the  catenary,  and  are  proportional 
to  a  m,bn,c  o ,  &c.  the  diffances  of  the  points  a ,  b ,  r, 
£,  &c.  from  the  roadway. 

322.  An  arch  of  this  conffru&ion  will  evidently  an- 
fwer  for  a  bridge,  in  which  the  weight  of  the  materials 
between  the  roadway  and  the  arch  Hones  is  to  the 
weight  of  the  arch  Hones,  as  the  weight  of  all  the  pieces 
of  chain  fufpended  from  a,  b,  cy  &c.  is  to  the  weight  of 
the  chain  A  k  B.  As  the  ratio,  however,  of  the  weight 
of  the  arch  Hones  to  the  weight  of  the  fuperincumbent 
materials  is  not  known,  we  may  affu  me  a  convenient 
thicknefs  for  the  arch  Hones,  and  if  from  this  affumed 
thicknefs  their  weight  be  computed,  and  be  found  to 
have  the  required  ratio  to  the  weight  of  the  incumbent 
mafs,  the  curve  already  found  will  be  a  proper  form 
for  the  arch.  But  if  the  ratio  is  different  from  that  of 
the  weight  of  the  whole  chain  to  the  weight  of  the  fuf¬ 
pended  chains  ;  it  may  be  ealily  computed  how  much 
muff  be  added  to  or  fub traced  from  the  pieces  of  chain, 
in  order  to  make  the  ratios  equal.  The  new  curve 
which  the  catenary  then  affumes,  in  confequence  of  the 
change  upon  the  length  of  the  fufpended  chains,  will 
be  the  form  of  an  equilibrated  arch,  the  ’weight  of  whofe 
arch  Hones  is  equal  to  that  which  we  affumed. 

Scholium. 

323.  In  moff  cafes  the  catenarian  curve  thus  deter¬ 
mined  will  approach  very  near  to  a  circular  arc  equal 
to  1 20  degrees,  which  fprings  from  the  piers  fo  as  to 
form  an  angle  of  60  degrees  with  the  horizon.  The 
form  of  the  arch,  however,  as  determined  in  the  pre¬ 
ceding  proportion,  is  fuited  only  to  thofe  cafes  in  which 
the  fuperincumbent  materials  exert^a  vertical  preffure. 
A  quantity  of  loofe  earth  and  gravel  exerts  a  preffure 
in  almoff  every  dire&ion,  and  therefore  tends  to  deffroy 
the  equilibrium  of  a  catenarian  arch.  This  tendency, 
however,  may  be  removed  by  giving  the  arch  a  greater 
curvature  towards  the  piers.  This  will  make  it  approach 
to  the  form  of  an  ellipfis,  and  make  it  fpring  more  ver¬ 
tically  from  the  piers  or  abutments. 

324.  We  (hall  now  proceed  to  deduce  the  form  of  an 
arch  and  its  roadway,  by  effablifhing  an  equilibrium  a- 
mong  the  weights  of  all  the  materials  between  the  arch 
and  the  roadway.  This  method  was  given  by  Emerfon 
in  his  Fluxions,  publiihed  in  1742,  and  afterwards  by 
Dr  Hutton  in  his  excellent  work  on  bridges. 

Prop.  II. 

325.  To  determine  the  form  of  the  roadway  or 
extrados,  when  the  form  of  the  arch  orintrados 
is  given. 

g*  8-  Let  the  lines  AD,  DE,  EB,  BF,  FG,  GH  lie  in 
the  fame  plane,  and  let  them  be  placed  perpendicular 
to  the  horizon.  From  the  points  D,  E,  B,  &c.  draw  the 
vertical  lines  D  d,  E  <?,  B  b,  &c.  and  taking  D  p  of  any 
length,  make  E  r  equal  to  D p,  &c.  and  complete  the 
parallelograms  pc,qr .  Again,  make  B  s=zqe,  and  com¬ 
plete  the  parallelogram  t  s;  in  like  manner  make  F£zr s  b , 
and  complete  the  parallelogram  F  f;  and  fo  on  with  all 
the  other  lines,  making  the  fide  of  each  parallelogram 
equal  to  that  fide  of  the  preceding  parallelogram  which  - 
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is  parallel  to  it.  Let  us  now  fappofe  that  the  lines 
CD,  DE,  EB,  &c.  can  move  round  the  angular  points 
D,  E,  B,  F,  &c.  the  extremities  A,  C  being  immove¬ 
able  ;  and  that  forces  proportional  to  Dd ,  E^>,  B &c. 
are  exerted  upon  the  points  D,  E,  B,  F,  &c.  and  in 
the  direction  D  d,  E  e,  &c.  Now,  by  the  refolution  of 
forces,  the  force  Dd  may  be  refolved  into  the  forces 
D  c,  Dp,  the  force  E  e  into  the  forces  Ey,Er,  and  the 
force  B  b  into  the  forces  B  r,  B  /,  and  fo  on  with  the 
reff.  The  force  D  c  produces  no  other  effeft  than  to 
prefs  the  point  A  on  the  plane  on  which  it  reff s,  and  is 
therefore  deffroyed  by  the  refiffance  of  that  plane  \  but 
the  remaining  force  Dp  tends  to  bring  the  point  D  to¬ 
wards  E,  and  to  enlarge  the  angle  ADE  ;  this  force, 
however,  is  deffroyed  by  the  equal  and  oppoffte  force 
E  q,  and  in  the  fame  way  the  forces  E  r,  B  t,  Fx  are 
deffroyed  by  the  equal  and  oppofite  forces  Bj,  F£,  G  v , 
while  the  remaining  force  G  w  is  deffroyed  by  the  re- 
fiftance  of  the  plane  which  fupports  the  point  C.  When 
the  lines  AD,  DE,  &c.  therefore  are  a£led  upon  by 
vertical  forces  proportional  to  D  d,  E  e,  B  b ,  &c.  thefe 
forces  are  all  deffroyed  by  equal  and  oppoffte  ones,  and 
the  lines  will  remain  in  equilibrio. 

326.  Now  the  force  D  c  :  Dp  or  E  ^rrfin.  cdD  or 
d  Dp  :  fin.  ADaf,  that  is,  by  taking  the  reciprocals 


D  r : E  q= 
and  for  the  fame  reafon 


fin.  AD </  *  fin.  dDp ’ 


E  q  :  B  szz 


Hence 


fin.  E  e q  '  fin. 


Ey-:-fin.  Ei-j’ 

Now,  fince  E  q  :  E  <?zzfin.  E  e  q  :  fin.  E  q  e,  we  have 

Q  vy  fiFl  ff,  0  £> 

E  e=z — - — - — ,  that  is,  fince  DEw=E  and 

fin.  E  eq  7  ’ 

—  W  xr  _EyXfin.  DEw  .  I 

e  EBrrE  eq;  E  e——+- - - .  ButE^zr- — — 

fin.  ^EB  Y  *  fin.  E 

therefore,  by  fubffitution,  we  obtain 


eq 


fin.  DFm 

e~r  fin.  Ye  q  X  fin.  e  EB  * 

Now,  as  the  fame  reafoning  may  be  employed  to  find 
D  d,  B  b,  &c.  we  have  obtained  exprefiions  of  the 
forces  which,  when  a&ing  at  the  angular  points  D, 
E,  B,  &c.  keep  the  whole  in  equilibrio,  and  thefe  ex- 
preflions  are  in  terms  of  the  angles  which  the  lines  DE, 
EB,  &c.  form  with  the  direction  of  the  forces.  If  the 
lines  AD,  DE,  &c.  be  increafed  in  number  fo  that 
they  may  form  a  polygon  with  an  infinite  number  of 
ffdes,  which  will  not  differ  from  a  curve  line,  then  the 
forces  will  a<ff  at  every  point  of  the  curve,  and  the  line 
m  E  will  be  a  tangent  to  the  curve  at  the  point  E,  and 
DE  m  will  be  the  angle  of  contdd.  The  line  E  q  be¬ 
ing  now  infinitely  final!  will  coincide  with  E  m,  and 
therefore  the  angles  eYq  and  e  E  B  or  Y  eq  will  be 
equal  to  the  angle  eY  m,  and  confequently  their  fines 
will  be  equal.  Therefore  by  making  thefe  fubftitutions 
in  the  laft  formula,  we  have  an  expreflion  of  the  force 
at  every  point  of  the  curve,  thus  • 

F  r-=-  firu  _ J_fin.  DE  m 

"^fin^E  m  Y  fin.  r-E 


But 
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Fig. 


Fig.  io. 


But  the  angle  of  contaft  DE  tn  varies  with  the 
1  curvature  at  the  point  E,  and  the  curvature  varies  as 
the  reciprocal  of  the  radius  of  curvature,  therefore  the 
angle  of  conta£t  varies  as  the  reciprocal  of  the  radius 
of  curvature  ;  hence  by  fubftitution, 

E*=- 


radius  of  curvature  X  fin.  e  E  m1 
In  order  to  get  rid  of  the  confufion  in  fig.  8.  where  the 
arch  is  a  polygon,  let  us  fuppofe  ABC,  fig.  9.  to  be  the 
curve,  m  n  a  tangent  to  any  point  E,  and  E  e  a  vertical 
line  ;  then  the  prejfure  at  any  point  of  the  arch  is  ’  reci¬ 
procal  h/  as  the  radius  of  curvature  at  that  point ,  and  the 
fquare  of  the  fine  of  the  angle  which  the  tangent  to  that 
point  of  the  curve  forms  within  vertical  line . 

327.  Corollary.  Let  us  now  fuppofe  that  the  arch 
ABC  fupports  a  mafs  of  homogeneous  materials  lying  be¬ 
tween  the  roadway  TUV  and  the  ar6h  AEBC  \  and  the 
whole  being  fuppofed  in  equilibrio,  let  us  determine 
the  weight  which  prefibs  on  the  point  E.  The  weight 
of  the  fuperin  cum  bent  column  E  chd  varies  as  E  <*X  g  % 
but  g  dzz  E  dx  fin.  /fE g,  E  d  being  radius,  and  dJLg 
zrE  n  B,  on  account  of  the  parallels  E  c,  UB,  there¬ 
fore  ihc  weight  of  the  -column  E  c  b  d  vaties-as  E  c'X 
E  d%  fin.  E  n  B,  that  is,  as  E  rX  fin.’E  n  B,  becaufe 
E  d  is  a  conftant  quantity  \  but  therpreffure  at  E  wras 

7  proved  to  vary  -as  — - ■ — -i - ' there- 

radius  curvature  X  fin.  e  E  m% 
fore  the  weight  of  the  column  JLcbd  or  Ecxfin.  E  n  B 
varies  alfo  as  this  quantity,  that  is, 

E  c:X  fin.'E  w  Brr  — - - — - - t==r, 

radius  curvature  xfin.  e  E  ml 

But  as  the  angle  E  n  B  is-eqnal  to  the  angle  e  E  tn,  we 
‘  Iliall  have,  byTubftitutiomand  divificn, 


tc=z 


radius  curvature  .X  fin.  e  E  m 3 


,  that  is, 


Sc£t.  IV.  and  Divifion,  we  have  E  czz 


mb* 
b 3  * 


Now, 
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by  the  notation  R  :A=rBF  :  DF  \  therefore  R3  :  b 3 

- _ _  R3  |Ip  .  . 

•s=BF3  :  DF3/he5rice  -7TzzL. _ ,  and  multiplying  each 

&  jjf3  45 


m  R3 

TT"" 


jn  BF3 
=  DF3  5 


tn  R3 

but  — E  c9 


When  an  arch  fupp&rts  <a  roadway ,  the  prejfure  ex¬ 
erted  upon  any  point  of  it,  is  reciprocally  as  the  radius 
of  curvature,  and  the  cube  of  the  fine  of  the  angle  which 
the  tangent  to  that  point  forms  with  a  vertical  line . 

328.  Having  thus  obtained  an  expreflion  for  E  c,  we 
fhall  proceed  to  (hew  the  application  of  the  formula  to 
the  cdfe  when  the  arch  is  a  portion  of  a  circle. 

Let  EB  be  the  arch  of  a  circle  whole  centre  is 
E.  Let  the  radius  =s  R,  BD  zz  verfed  fine,  BEzi*, 
DFzzcof.  BEzr zb,  BU =zm.  Draw  the  tangent .  GE, 
and  through  E  the  vertical  line  c  e,  which  will  be 
parallel  to  BE.  Then  fince  GEF  is  a  right  angle, 
and  e  EFzrEFB,  the  angle  GE^  is  the  complement 
of  EFB,  therefore,  fin.  GE  ^zzcof.  EFBzzFD.  But, 
in  the  prefent  cafe,  the  radius  of  curvature  is  the  radius 

of  the  arch,  or  R,  therefore,  E  grig—  Qjfj  or 

fubftitution,  E  czz-^j^-,  that  is,  fince  R  is  conftant, 

£  But  when  the  point  E  coincides  with  B, 

the  cofine  b  becomes  equal  to  radius  •,  therefore,  in  that 

cafe  Ef±“,  and  E  c  becomes  BU  =  tn,  hence 
*  R3 

A  •.  1-—  m  :  E  c,  and  by  Geometry,  Theor.  8. 
R3  b 5 


fide  by  in,  we  have 

therefore  the  vertical  diftance  of  the  furfaee  of  the 

,  .  lT,  „  tn  BF3  BUxBF3 

roadway  from  the  point  r ,  or  H  ezz  ^  — . 

When  the  point  E  coincides  with  B,  BFzzDF,  and 
E  ezz  BU.  When  E  coincides  with  A,  the  cofine  DF 
'VanifheSj  and  therefore  E  c,  or  the  diltance  of  the 
point  A  from  the  extrados  or  roadway,  is  infinite,  h  he 
f  curve  VU  c  T,  therefore,  will  run  up  to  an  infinite 
height,  approaching  continually  to  a  vertical  line, 
drawn  from  A,  which  will  be  its  afymptote.  Such  a 
form  of  the  extrados,  however,  is  inadmiftible  in  prac¬ 
tice  )  and  therefore  a  fcmicircular  arch  is  not  an  arch 
of  equilibration.  When  the  arch  is  lefs  than  a  femi- 
^ circle,  as  PER,  the  curve  terminates  in  the  pointy?; 
and  as  it  does  not  rife  very  much  above  a  horizontal 
lire,  palling  through  U  when  the  arch  is  fmall,  we 
might  produce  a  perfeft  equilibrium,  by  making  the 
roadway  horizontal  as  t  \J  v,  and  making  the  dentity 
of  the  fuperincumbent  columns  P  n,  E  o,  which  profs 
upon  the  points  P,  E  refpe&ively,  in  the  ratio  of 
P  p,  E  c,  the  diftances  of  thefe  points  from  the  curvili- 
neal  roadway. 

329.  The  inconvenience,  however,  arifing  from  the 
inflexion  of  the  extrados,  may  be  confidcrably  removed 
by  throwing  the  point  of  contrary  flexure  to  a  greater 
diftance,  which  may  be  done  by  diminifhing  BU,  the 
thicknefs  of  the  incumbent  mafs  above  the  keyftone. 
Thus,  if  BU  is  diminifhed  to  B  d,  and  if  points  a,  b 
are  taken  in  the  lines  P  p,  E  c,  fo  that  P  a  X  P y?z=  E  b  : 
E  crzB  d  :  BU,  and  fo  on  with  all  the  points  in  the 
arch  *,  and  if  a  new  roadway  v  d  b  a  t  be  drawn  through 
thefe  points,  the  equilibrium  of  the  arch  will  ft  ill 
continue,  for  the  various  preffures  which  it  iuftained, 
though  they  arc  diminifhed,  preferve  the  Tame  proportion. 

330.  Let  us  fuppofe  it  neceffarv  to  have  the  extrados 
a  horizontal  line,  and  let  it  be  required  to  find  BU=« 
when  there  is  an  equilibrium.  In  this  cafe  the  point  H 
coincides  with  U  5  or  rather,  when  the  curve  U  c  T  cuts 
the  horizontal  line  t  U  v,  the  point  H  coincides  with  U. 
By  fubftituting  BF — BD  inftcad  of  DF  in  the  value 
of  E  c,  formerly  determined,  and  by  putting  BDz:^, 

tn  R3 

we  have  E  c~  - . -  r .  But  when  H  coincides  with  U, 


R — y|3 

c  coincides  with  0,  and  therefore  E  orrEczrED  +  BU 
z=zy+m,  confequently,  and  multiplying 


K-y;3 


by  R — ;/|3,  wc  have  raRbzry  X  R — X  R — yih  or 
niW+M  x  R— y|3=y  X  R— yl3,  and,  dividing  by  the 
coefficients  of  m,  we  have 


tnz 


that  is 


'R3_R_^|3' 

The  thicknefs  of  the  roadway  above  the  keystone,  when 
the  extrados  is  a  fraight  line ,  is  equal  to  the  quotient 

nr** m  ti  cr 
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Theory,  ariftig  from  multiplying  the  verfed  fine  of  half  the  arch 

- 1  by  the  cube  of  its  cofine ,  and  dividing  this  product  by  the 

difference  between  the  cube  of  the  radius ,  and  the  cube  of 
the  cofne;  or,  to  change  the  expreflions,  the  thicknefs  of 
the  roadway  above  the  keystone ,  when  the  roadway  is  a 
fraight  line ,  is  equal  to  the  quotient  arifing  from  multi¬ 
plying  the  height  of  the  arch ,  by  the  cube  of  the  differ¬ 
ence  between  the  radius  of  the  arch  and  its  height ,  and 
dividing  this  produB  by  the  difference  between  the  cube 
of  the  radius ,  and  the  cube  of  the  difference  between  the 
radius  and  the  height  of  the  arch . 

331.  When  the  arch  is  a  femicircle  R — y  vaniffies, 
and  m  becomes  equal  o,  fo  that  the  femicircular  arch  is 
evidently  inadmifTible.  But  when  the  arch  is  lefs  than 
a  femicircle,  the  value  of  m  will  be  finite.  Thus,  if 
the  arches  are  refpe<5tively 

Arch. 

6o°,  we  have  mz=z\  the  fpan, 

90°,  we  have  mzzz^  of  the  fpan,  or 
no0,  we  have  mzzf-^  of  the  fpan  nearly. 

The  two  firft  arches  of  6o°  and  90°,  manifeftly  give 
too  great  a  thicknefs  to  the  part  BU  or  m .  In  the 
third  arch  of  no0,  the  thicknefs  of  BD  is  nearly  what 
is  given  to  it  by  good  archite&s,  and  is  therefore  the 
bed  in  pra£Hce  5  for  if  the  arch  were  made  greater 
than  no°,  the  thicknefs  of  BU  or  w  would  be  too 
fmall.  It  is  obvious,  however,  that  an  arch  of  iio°  is 
not  an  arch  of  perfeB  equilibration,  for  this  can  be  the 
cafe  only  wffien  the  roadway  has  the  form  U  2 ;  r.  When 
the  roadway,  therefore,  is  horizontal,  as  U  r,  there  is 
an  unbalanced  prefTure  on  both  fides  of  the  keyflone, 
produced  by  the  weight  of  the  materials  in  the  mixti- 
linear  fpace  r  %  U.  It  is  indeed  very  fmall,  and  might 
be  countera&ed,  by  making  the  materials  below  Z 
lighter  than  thofe  below  U  :  but  the  unbalanced  pref¬ 
fure  is  fo  trifling,  that  it  may  be  fafely  negle&ed.  We 
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may,  therefore,  conclude,  that  when  the  arch  is  to  be  Theory. 
circular  with  a  horizontal  roadway ,  an  a?'ch  of  no  de-  u— "V— ^ 
grees  approaches  nearef  to  an  arch  of  equilibration . 

332.  When  the  arch  is  elliptical,  it  will  be  found,  Elliptical 

7/  y  RZZ7/I3  arches  fu- 

as  in  the  circle,  that  m=— - — ■.  An  elliptical  P.enoF  to 

R3 _ \\ _ yi  r  circular 

arches 

arch,  however,  has  the  advantage  of  a  circular  one,  when  their 
when  the  tranfverfe  axis  is  horizontal 5  for  as  it  is  tranfverfe 
much  flatter,  the  point  of  contrary  flexure  in  the  extra-  ax*s  hori- 
dos  is  thrown  at  a  greater  distance,  and  therefore  it ZOnta  ’ 
will,  with  lefs  inconvenience,  admit  of  a  horizontal 
roadway.  Elliptical  arches  have  alfo  the  advantage  of 
being  more  elegant,  and  likewife  require  lefs  labour  and 
materials. 

333.  The  cycloidal  arch  is  likewife  fuperior  to  a  cir¬ 
cular  one,  but  inferior  to  thofe  which  are  elliptical. 

Parabolic,  hyperbolic,  and  catenarian  arches,  may  be 
employed  when  the  bridge  has  only  one  arch,  and  is 
to  rife  high  5  but  in  other  cafes  they  are  inadmifTible. 

The  method  of  determining  the  roadway  for  all  thefe 
forms  of  arches  will  be  found  in  Dr  Hutton  V  excellent 
work  on  the  Principles  of  Bridges,  p.  3.  See  alfo 
Emerfon’s  Mifcellanies,  p.  156.5  and  his  work  on 
Fluxions,  publifhed  in  1742. 

334.  When  the  form  of  the  roadway  is  given,  the  On  the  me- 
fliape  of  the  intrados  for  an  arch  of  equilibration  may  chanical 
be  determined.  As  the  invefligation  is  very  difficult,  e^UHbra 
unlefs  when  the  roadway  is  a  horizontal  line,  we  fhall  tkjnV  ^ 
merely  give  the  formula,  which  will  enable  any  perfon 

to  conflruft  the  curve.  In  all  other  curves  the  equi¬ 
librium  of  the  arch  is  imperfedl  5  but  the  curve  de¬ 
scribed  by  the  following  formula  is  an  arch  of  perfect 
equilibration,  and  has  been  Called  the  mechanical  curve 
of  equilibration . 


Hyperbol.  log.  BU+BD+nA  BU  x  BD+BD’ 

ED=AFx  BU 

Hyperbol.  log.  gU+BF+y^  BU  X  BF  +  BF* 


From  this  formula,  which  correfponds  with  figure  11. 
Dr  Hutton  has  computed  the  following  table,  contain-, 
ing  the  values  of  cXJ  and  c  E,  for  an  arch  whofe  fpan 
AC  is  100,  whofe  height  BF  is  40,  and  whofe  thick¬ 
nefs  at  the  crown  or  BU  is  6.  The  table  will  anfwer 


for  any  other  arch  whofe  fpan  and  thicknefs  are  as  the 
numbers  100,  40,  65  only  the  values  of  U  and  cE 
muft  be  increafed  or  diminiflied  in  the  fame  ratio  as 
thefe  numbers. 


1  ABLE  for  confruBing  the  Curve  of  Equilibration,  when  the  fpan,  height ,  and  thicknefs  at  the  crown,  are  as  the 

numbers  100,  40,  and  6. 


N 


Value  of 
cXJ. 

Value  of 
cE. 

Value  of 
cU. 

Value  of 
cE. 

Value  of 
cU. 

Value  of 
cE. 

Value  of 
cXJ. 

Value  of 
cE. 

Value  of 
rU. 

Value  of 
c  E. 

0 

6.000 

15 

8.120 

24 

11.911  I 

33 

18.627 

42 

29.919 

2 

6-°3S 

16 

8.430 

25 

12.489 

34 

19.617 

43 

31.563 

4 

6.144 

1 7 

8.766 

26 

13.106  | 

35 

20.665 

44 

33*299 

0 

Q 

6.324 

18 

9.168 

27 

13-761 1 

36 

21*774 

45 

35*I35 

O 

0.580 

I9 

9-517 

28 

1 4-457  i 

37 

22.948 

46 

37*°75 

Io 

6.914 

20 

9-934 

29 

i5-i96  ! 

38 

24.190 

47 

39.126 

I  2 

7-33° 

21 

10.381 

30 

15.980 

39 

2  5*5°5 

48 

4I*293 

*3 

7:57* 

22 

10.858 

3i 

l6.8ll  | 

40 

26.894 

49 

43*5Sl 

’TIT  t> _ . 

7-834 

23 

11.368 

32 

17.693  J 

41 

28.364 

50 

46.000 

335* 
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335.  The  conArudtion  of  arches  has  alfo  been  dedu¬ 
ced  from  conAdering  the  arch-Aones  as  fruAums-  of  po- 
lilhed  wedges  without  friction,  which  endeavour  to 
force  their  way  through  the  arch.  This  principle  has 
been  adopted  by  Belidor,  Parent,  Boffut,  Prony,  and 
other  French  philofophers,  and  likewife  by  our  ingeni¬ 
ous  countryman,  the  late  Mr  Atwood.  This  theory, 
however,  is  more  plaufible  than  ufeful.  So  far  from  the 
arch-Aones  having  liberty  to  Aide  between  thofe  which 
are  contiguous  to  them,  without  fridtion,  they  are 
bound  together  by  the  ArongeA  cement,  and  fometimes 
connected  by  iron  pins  or  wedges.  The  theory  like- 
wife  requires,  that  the  weight  of  the  arch  mull  regu¬ 
larly  increafe  as  the  portion  of  the  vertical  tangent  cut 
off  by  lines  drawn  from  a  given  point  in  a  diredtion 
parallel  to  that  of  the  joints,  and  therefore  either  the 
denfity  or  the  magnitude  of  the  arch-ftones  mult  be 
very  great  at  the  fpring  of  the  arch,  where  the  portion 
of  the  vertical  tangent  is  a  maximum.  Thofe  who  wifh 
to  be  acquainted  with  the  mode  of  inveAigation,  by 
which  the  equilibrium  of  arches  is  eflablifhed  in  this 
theory,  may  confult  Prony ’s  Archil  effure  Hydraulique , 
tom.  i.  p.  152. 

On  the  ConJlruBion  of  Piers  and  Abutments . 

336.  In  the  continuation  of  piers  and  abutments, 
there  are  two  circumftances  which  claim  our  attention. 
1.  The  tlrength  that  mutt  be  given  to  them,  in  order 
to  retift  the  lateral  thrutt  which  they  fuAain  from  the 
adjacent  femiarchcs,  and  which  tend  either  to  overfet 
them,  or  make  them  Aide  upon  their  bafe.  2.  The 
form  which  mutt  be  given  to  their  extremities,  fo  that 
the  force  of  the  current  may  be  a  minimum. — The  ad- 
heAon  of  the  pier  to  the  place  on  which  it  retts  is  al¬ 
ways  much  greater  than  one-third  of  the  preffure  ;  and 
as  the  lateral  thrutt  of  the  arch  which  this  adheAon  re¬ 
flits,  is  oblique  to  the  horizon,  and  may  be  refolved  in¬ 
to  twTo  forces,  one  of  which  is  horizontal,  and  the 
other  vertical,  we  have  the  vertical  portion  of  the  la¬ 
teral  thruA,  the  weight  of  the  pier,  and  the  fridtion  on 
its  bafe,  combined  in  reAAing  the  horizontal  portion  of 
the  lateral  thruA,  which  tends  to  make  the  pier  Aide 
upon  its  bafe,  fo  that  there  is  no  danger  of  the  pier 
yielding  to'  fuch  a  preffure. — We  do  not  here  conAder, 
that  the  lateral  thruA  which  tends  to  give  a  horizontal 
motion  to  the  pier,  is  completely  counteracted  by  the 
lateral  thruA  of  the  oppoAte  fcmiarch,  becaufe  it  is  ne- 
ceffary  that  the  pier  Aiould  have  fufficient  Aability  to 
ercAA  the  lateral  thruA  of  one  femiarch,  in  cafe  of  the 
failure  of  the  oppoAte  one.  Let  us  therefore  conAder 
the  Arength  of  the  pier  which  will  prevent  it  from  be¬ 
ing  overfet. 

337.  For  this  purpofe,  let  ABC  be  an  arch,  MHTO 
the  pier,  and  BUHA  the  loaded  femiarch,  whofe  pref¬ 
fure  tends  to  overturn  the  pier.  Let  G  be  the  centre 
of  gravity  of  the  mafs  BUHA  :  Join  GA,  and  from 
G  draw  GK  perpendicular  to  AC.  Then,  Ance  the 
whole  preffure  of  the  arch  is  exerted  at  its  fpring  A  \ 
and  Ance  this  preffure  is  the  fame  as  if  the  whole 
weight  of  the  arch  were  colledted  into  the  point  G, 
GA  will  be  the  diredtion  in  which  the  weight  of  the 
arch  and  the  fuperincumbent  mafs  adts  upon  the  point 
A.  Now,  by  Dynamics,  the  force  GA  may  be  re- 

5 


folved  into  the  two  forces  GK,  KA,  one  of  which  KA 
endeavours  to  give  the  pier  a  motion  of  rotation  about 
the  point  O,  while  the  other  GK  denotes  the  weight 
of  the  loaded  arch  in  the  diredtion  GK.  Putting  W, 
therefore,  for  the  weight  or  area  of  the  fuperincumbent 


Theory. 


mafs,  we  have  GK  :  KAz=W  : 


WxKA 

GK 


,  the  preffure 


upon  A.  Now,  as  this  force  tends  to  turn  the  pier 
round  O  by  means  of  the  lever  OA,  and  as  ON=AM 
is  the  perpendicular  from  the  centre  of  motion  upon 

WvKA 

the  line  of  diredtion,  we  have  AM  X  — 7, & —  for  the 

GK 


force  which  tends  to  overturn  the  pier.  Now,  the 
force  which  is  oppofed  to  this  is  the  weight  of  the 
pier  MHTO  colledted  in  its  centre  of  gravity  gy  which 
adts  by  the  vertical  lever  O  w^OM,  becaufe  g  is  in 
the  centre  of  the  redtangle  TM  (Art.  164.).  But  the 
weight  or  area  of  the  pier  may  be  reprefented  by  OM 
XMHj  therefore,  the  force  which  reAAs  the  lateral 
thruA  of  the  loaded  arch  is  OMxMHx^OM,  or 
4-MH  X  OM.  Now,  in  the  cafe  of  an  equilibrium  be¬ 
tween  thefe  oppoAng  forces,  we  have  AM  X  — 7^^-— • 

G  K 


nr^MH  X  OM*,  which,  by  redudtion,  becomes  OM 


2  AM  xWx  KA 
MHxGK 


This  formula  gives  us  the 


breadth  of  the  pier  which  is  capable  of  balancing  the 
lateral  thruA  }  and  therefore  OM  muA  be  taken  a  lit¬ 
tle  greater  than  the  preceding  value.  In  pradtice,  OM 
is  generally  between  one-Afth  and  onc-feventh  of  AG, 
the  fpan  of  the  arch.  The  method  of  Anding  the  cenr 
tre  of  gravity  G  of  the  loaded  arch,  whether  the  arch 
is  in  perfedt  equilibrium  or  not,  may  be  feen  in  Dr 
Hutton’s  work  already  quoted,  p.  49.  A  very  Ample 
method  of  doing  this  is  to  form  the  part  BVHA  of  a 
piece  of  card,  and  to  And  its  centre  of  gravity  G  by 
the  rules  given  in  Articles  201,  202,  203.  This  in¬ 
deed  fuppofes  all  the  materials  to  be  homogeneous  }  but 
if  they  are  of  various  kinds,  we  can  load  the  arch  made- 
of  card  in  a  Amilar  manner,  and  determine  its.  centre  of 
gravity  as  before. 

338.  The  limits  of  this  article  will  not  permit  us  to 
apply  the  method  of  Auxions  to  the  determination  of  the 
form  which  Aiould  be  given  to  the  ends  of  the  pier,  in 
order  that  the  impulfe  of  the  current  may  be  the  leaft 
poAiblc.  The  theory  of  the  reAAance  of  Auids,  indeed, 
differs  fo  widely  from  experiment,  that  fuch  an  inveAi- 
gation  would,  in  this  place,  be  of  little  pradtical  utility. 
It  may  be  fuAicient  merely  to  remark,  that  the  pier 
Aiould  have  an  angular  form,  and  that  the  impulfe  of 
the  current  will  be  diminiAied  as  the  angle  is  more  acute. 
When  the  ends  are  femicireular,  the  impulfe  of  the 
Aream  is  reduced  to  one  half  $  and  though  a  triangular 
termination  of  the  piers  reduces  the  impulfe  Aill  more, 
yet  femicireular  ends  are  more  pleafmg  to  the  eye,  and 
are  particularly  advantageous  when  fmall  veffels  have 
occaAon  to  pafs  the  arch.  When  thofe  veffels  happen 
to  impinge  againA  the  piers,  the  femicireular  ends  are 
more  able  to  bear  the  fhock,  and  do  lefs  injury  to  the 
veffel,  while  the  additional  quantity  of  mafonry  will 
'give  greater  Aability  to  the  pier. 


Theory. 
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On  the  ConJlruSlion  of  Domes . 


339.  Definition*  A  dome,  cupola,  or  vault*  Is 
an  arched  roof,  either  of  a  fpherical,  conoidal,  or  fphe- 
roidal  form. 

The  following  proportion*  taken  from  Dr  Robifon’s 
article  upon  this  fubjedl,  in  tire  Supplement  to  the  late 
edition  of  the  Encyclopaedia  Britannica,  contains  a  very 
brief  view  of  the  theory  of  domes. 

Proposition* 

1340.  “  To  determine  the  thicknefs  of  a  dome  vault¬ 
ing  when  the  curve  is  given,  or  the  curve  when 
the  thicknefs  is  given. 

Plate  “  Let  B  h  A,  figure  I*  be  the  curve  which  pro- 
CCCXXIII.  duces  the  dome  by  revolving  round  the  vertical 
'*&&•  *•  axis  AD*  We  (hall  fuppofe  this  curve  to  be  drawn 
through  the  middle  of  all  the  arch-ftones,  and  that  the 
courfing  or  horizontal  joints  are  every  where  perpen¬ 
dicular  to  the  curve.  We  fhall  fuppofe  (as  is  always 
the  cafe)  that  the  thicknefs  KL,  HI,  &c.  of  the  arch- 
Bones  is  very  fmall,  in  comparifon  with  the  dimenfions 
of  the  arch.  If  we  conlider  any  portion  HA  h  of  the 
'dome,  it  is  plain  that  it  prefles  on  the  courfc,  of 
which  HL  is  an  arch-ftone,  in  a  dirediion  b  C  perpen¬ 
dicular  to  the  joint  HI,  or  in  the  direction  of  the  next 
fuperior  element  fib  of  the  curve.  As  wc  proceed 
downwards,  courfe  after  courfc,  wc.  fee  plainly  that 
this  direction  mull  change,  beeaufe  the  weight  of  each 
courfe  is  fuperadded  to  that  of  the  portion  above  it,  to 
complete  the  preflure  on  the  courfe  below.  Through 
B  draw  the  vertical  line  BCG,  meeting  fi  b ,  produced 
in  C.  We  may  take  be  to  exprefs  the  preflure  of  all 
that  is  above  it,  propagated  in  this  diredlion  to  the 
joint  KL.  We  may  alfo  fuppofe  the  weight  of  the 
courfe  HL  united  in  b ,  and  adling  on  the  vertical. 
Let  it  be  reprefented  by  b  F.  If  we  form  the  paral¬ 
lelogram  b  FGC,  the  diagonal  b  G  will  reprefent  the 

I  direction  and  intenfity  of  the  whole  preflure  on  the 

joint  KL.  Thus  it  appears  that  this  preflure  is  conti¬ 
nually  changing  its  diredlion,  and  that  the  line,  which 
will  always  coincide  with  it,  rauft  be  a  curve  concave 
downward.  If  this  be  precifely  the  curve  of  the  dome,  it 
will  be  an  equilibrated  vaulting  ;  but  fo  far  from  being 
the  flrongeft  form,  it  is  the  weakeft,  and  it  is  the  li¬ 
mit  to  an  infinity  of  others,  which  are  all  ftronger  than 
it.  This  will  appear  evident,  if  we  fuppofe  that  b  G 
does  not  coincide  with  the  curve  A  b  B,  but  pafles 
without  it.  As  we  fuppofe  the  arch-ftones  to  be  ex¬ 
ceedingly  thin  from  infide  to  outfide,  it  is  plain  that 
this  dome  cannot  (land,  and  that  the  weight  of  the 
upper  part  will  prefs  it  down,  and  fpring  the  vaulting 
outwards  at  the  joint  KL.  But  let  us  fuppofe,  on  the 
other  hand,  that  b  G  falls  within  the  curvilineal  ele¬ 
ment  b  B.  This  evidently  tends  to  pufli  the  arch-ftone 
inward,  toward  the  axis,  and  would  caufe  it  to  Aide  in, 
fince  the  joints  are  fuppofed  perfe&ly  fmooth  and  flip¬ 
ping.  But  finee  this  takes  place  equally  in  every  ftone 
of  this  eourfe,  they  muft  all  abut  on  each  other  in  the 
vertical  joints,  fqueezing  them  firmly  together.  There¬ 
fore,  refolving  the  tliruft  b  G  into  two,  one  of  which  is 
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perpendicular  to  the  joint  KL,  and  the  other  parallel  Theory, 
to  it,  we  fee  that  this  laft  thruft  is  withftood  by  the  v  “ 
vertical  joints  all  around,  and  there  remains  only  the 
thruft  in  the  diredlion  of  the  curve.  Sueli  a  dome  muft 
therefore  be  firmer  than  an  equilibrated  dome,  and  ean-> 
not  be  fo  cafily  broken  by  overloading  the  upper  part. 

When  the  curve  is  concave  upwards,  as  in  the  lower 
part  of  the  figure,  the  line  b  C  always  falls  below  B  b , 
and  the  point  C  below  B.  When  the  curve  is  con¬ 
cave  downwards,  as  in  the  upper  part  of  the  figure, 
rb  C'  pafles  above,  or  without  b  B.  The  curvature 
may  be  fo  abrupt,  that  even  b'  G'  fhall  pafs  w  ithout 
'b  B',  and  the  point  G'  is  above  B'.  It  is  alfo  evident 
that  the  force  wkich  thus  binds  the  ftones  of  a  horizon¬ 
tal  courfe  together,  by  pufhing  them  towards  the  axis, 
will  be  greater  in  fiat  domes  than  in  tliofe  that 
are  more  convex-,  that  it  will  be„ftill  greater  in  a 
cone  \  and  greater  ftill  in  a  curve  whofe  convexity  is 
turned  inwards  :  for  in  this  laft  cafe  the  line  b  G  will 
deviate  moft  remarkably  from  the  curve.  Such  a  dome 
will  ftand  (having  polifhed  joints)  if  the  curve  fpring6 
from  the  bafe  with  any  elevation,  however  fmall  \  nay, 
fince  the  fridlion  of  two  pieces  of  ftone  is  not  lefs  than 
half  of  their  mutual  preflure,  fuch  a  dome  will  ftand, 
although  the  tangent  to  the  curve  at  the  bottom  fliould 
be  horizontal,  provided  that  the  horizontal  thruft  be 
double  the  weight  of  the  dome,  whieh  may  eafily  be 
the  cafe  if  it  do  not  rife  high. 

“  Thus  we  fee  that  the  liability  of  a  dome  depends 
on  very  different  principles  from  that  of  a  common 
arch,  and  is  in  general  much  greater.  It  differs  alfo 
in  another  very  important  circumftance,  viz.  that  it 
may  be  open  in  the  middle  :  for  the  uppermoft  courfe, 
by  tending  equally  in  every  part  to  Aide  in  toward  the 
axis,  prefles  all  together  in  the  vertical  joints,  and  a£is 
on  the  next  courfe  like  the  key-ftone  of  a  common 
arch.  Therefore  an  arch  of  equilibration,  which  is 
the  weakeft  of  all,  may  be  open  in  the  middle,  and 
carry  at  top  another  building,  fuch  as  a  lantern,  if  its 
weight  do  not  exceed  that  of  the  circular  iegment  of 
the  dome  that  is  omitted.  A  greater  load  than  this 
would  indeed  break  the  dome,  by  caufing  it  to  fpring 
up  in  fomc  of  the  lower  courfes  ;  but  this  load  may  be 
inereafed  if  the  curve  is  flatter  than  the  curve  of  equi¬ 
libration  :  and  any  load  whatever,  which  will  not  crufh 
the  ftones  to  powder,  may  be  fet  on  a  truncate  cone, 
or  on  a  dome  formed  by  a  curve  that  is  convex  toward 
the  axis;  provided  always  that  the  foundation  be  effec¬ 
tually  prevented  from  flying  out,  either  by  a  hoop  ur 
by  a  fufficient  mafs  of  folid  pier  on  which  it  is  fet. 

u  We  have  fecn  that  if  b  G,  the  thruft  compounded 
of  the  thruft  b  C,  exerted  by  all  the  courfes  above 
HILK,  and  if  the  force  b  F,  or  the  weight  of  that 
courfe,  be  everywhere  coincident  with  b  B,  the  ele¬ 
ment  of  the  curve,  we  lhallhave  an  equilibrated  dome  ; 
if  it  falls within  it,  we  have  a  dome  which  will  bear  a 
greater  load ;  and  if  it  falls  without  it,  the  dome  will 
break  at  the  joint.  We  muft  endeavour  to  get  analytical 
expreflions  of  thefe  conditions.  Therefore  draw  the  ordi¬ 
nates  b  $  b ",  BDB",  C  d  C".  Let  the  tangents  at  b  and 
bn  meet  the  axis  in  M,  and  make  MO  ,  MP,  each  equal 
to&r,  and  complete  the  parallelogram  MONP,  and 
draw  0(^  perpendicular  to  the  axis,  and  produce  l  F, 
cutting  the  ordinates  in  E  and  e .  It  is  plain  that  MN 
N  2  is 
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^  Theory.  [s  t0  MO  as  the  weight  of  the  areh  HA  h  to  the  thruft 
b  c  whieh  it  exerts  on  the  joint  KL  (this  thruft  being 
propagated  through  the  eourfe  of  HILK)  \  and  that 
MQ,  or  its  equal  be,  or  2  d,  may  reprefent  the  weight 
of  the  half  AH. 

“  Let  AD  be  ealled  x,  and  DB  be  e ailed  y .  Then 
b  ez=.x,  and  e  Czz y  (beeaufe  b  c  is  in  the  direction  of 
the  element  b).  It  is  alfo  plain,  that  if  we  make 
y  eonftant,  BC  is  the  feeond  fluxion  of  x,  or  BCzz: 
x,  and  be  and  BE  maybe  eonfldered  as  equal,  and 
taken  indiferi  minately  for  x,  We  have  alfo  b  Crz: 

V  x2-{-y2.  Let  Jbe  the  depth  or  thieknefs  HI  of  the 

arch-ftones.  Then  d  s/ x2^-y7,  will  reprefent  the  tra¬ 
pezium  HL  }  and  ftnee  the  eireumferenee  of  each 
eourfe  increafes  in  the  proportion  of  the  radius  y,  d  y 

*s/ xl-\-y 2  will  exprefs  the  whole  eourfe.  If  j* be  taken 

to  reprefent  the  fum  or  aggregate  of  the  quantities  an¬ 
nexed  to  it,  the  formula  will  be  analogous  to  the  fluent 

of  a  fluxion,  and  J* d y*J x2  -\-if  will  reprefent  the  whole 
mafs,  and  alfo  the  weight  of  the  vaulting,  down  to  the 
joint  HI.  Therefore  we  have  this  proportion,  dy 

a/ A:a-f y*  :  dys/ x'+tfzzbe  :  b¥,  =be  :  CG,  = d : 

Therefore  GO  —  tl  1 

J' dy  */  x2-j-y* 

u  If  the  eurvature  of  the  dome  be  preeifely  fueli  as 
puts  it  in  equilibrium,  but  without  any  mutual  preflure 
in  the  vertical  joints,  this  value  of  OG  muft  be  equal  to 
CB,  or  to  x,  the  point  G  eoineiding  with  B.  This  condi¬ 
tion  will  be  exprefied  by  the  equation  -^X^ ^  x 

fdys/x'+tf 

d  y  s/  x'+y1  _  x 


CG,  =x :  CG. 


=  But 


or,  more  conveniently,  by  .  _ 

fdysjx'+y2  x 

this  form  gives  only  a  tottering  equilibrium,  indepen¬ 
dent  of  the  friction  of  the  joints  and  the  eohefion  of 
the  eement.  An  equilibrium,  aeeompanied  by  fome 
firm  liability,  produced  by  the  mutual  preflure  of 
the  vertical  joints,  may  be  exprefied  by  the  formula 

dy*J_  **+/_,  j*  ,  or  by  dys/  x'+f  _  x 

J  dys/  w’+y*  x  J" dy\/  x 

where  t  is  fome  variable  pofitive  quantity,  whieh  in- 
ereafes  when  x  increafes.  This  laft  equation  will  alfo 
exprefs  the  equilibrated  dome,  if  /  be  a  eonftant  quan¬ 
tity,  beeaufe  in  this  eafe  —  is  z=o. 

u  Sinee  a  firm  liability  requires  that  ^ 

f dys/  k*=3> 

Ihall  be  greater  than  x,  and  CG  muft  be  greater  than 
CB  :  Henee.we  learn,  that  figures  of  too  great  eurva¬ 
ture,  whofe  fides  defeend  too  rapidly,  are  impro¬ 
per.  Alfo,  fince  liability  requires  that  we  have 
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d  y  x  s/ x*  4-?/*  ,  /*  f~' - r 

— - - - —  greater  than  J  d  yV  x*-\-y*,  we  learn 

that  the  upper  part  of  the  dome  muft  not  be  made  very- 
heavy.  This,  by  diminifhing  the  proportion  of  b  F  to 
h  C,  diminifhes  the  angle  c  b  G,  and  may  fet  the  point 
G  above  B,  whieh  will  infallibly  fpring  the  dome  in 
that  plaee.  We  fee  here  alfo,  that  the  algebraie  ana- 
lyfis  exprefles  that  peculiarity  of  dome -vaulting,  that 
the  weight  of  the  upper  part  may  even  be  fuppreffed. 


“  The  fluent  of  the  equation 


dyJ  **-j -y 


C=-+l 

t 


given. 


whieh  is  all  exprefied  In  known 


d=  at  x"\-at  * 

yyJ 

quantities  \  for  we  may  put  in  plaee  of  /  any  power  or 
fun&ion  of  x  or  of  y,  and  thus  eonvert  the  expreflion 
into  another,  whieh  will  ftill  be  applicable  to  all  fort* 
of  eurves. 

x  t 

“  Inftead  of  the  feeond  member  —  +  we  might 

x  1 


employ  where  p  is  fome  number  greater  than  uni¬ 
ty- 

beeaufe  the  original  formula 


This  will  evidently  give  a  dome  having  liability  -7 
»  jyi^^+t  wm  then 

fdysj 


-  -  .  .  .  pax 

be  greater  than  tf.  This  will  give  d  =  — - ; - 7—=—* 

y  y  P  V 

Eaeh  of  thefe  forms  has  its  advantages  when  applied  to 
particular  eafes.  Eaeh  of  them  alfo  gives  d— 


yys/x'+i/ 

when  the  eurvature  is  fueh  as  is  in  preeife  equilibrium. 
And,  laftly,  if  d  be  eonftant,  that  is,  if  the  vaulting  be 
of  uniform  thieknefs,  we  obtain  the  form  of  the  eurve, 

beeaufe  then  the  relation  of  a;  to  a;  and  to  y  is  given. 

“  The  ehief  ufe  of  this  analyfis  is  to  difeover  what 
eurves  are  improper  for  domes,  or  what  portions  of 
given  curves  may  be  employed  with  fafety.  Domes 


Theory 


fdyj 

is  moll  eafily  found.  It  is  L  j'dy’s/ x*  -j- y1  — L  x  -f. 
L  t,  where  L  is  the  hyperbolie  logarithm  of  the  quantity 
annexed  to  it.  If  we  confider  y  as  eonftant,  and  correct 
the  fluent  fo  as  to  make  it  nothing  at  the  vertex,  it  may 

be  expreflfed  thus,  L f dysj x *  -fy* — L  a  L  x — L  y  -f- 

L  /.  This  gives  us  L  f  ^  V  ^  x\ rz  L  ~  /,  and  there* 
u  a  y 

fore  fjrd_  «*+?*—,* 

J  a  v 

“  This  laft  equation  will  eafily  give  us  the  depth  of 
vaulting,  or  thieknefs  d  of  the  areh,  when  the  eurve  is 

For  its  fluxion  is  =  4-  J  x  ^  an(j 

y 


are 


lOI 

Theory. 
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Theory,  arc  generally  built  for  ornament  $  and  we  fee  that  there 
“""V  '  is  great  room  for  indulging  our  fancy  in  the  choice* 

All  curves  which  are  concave  outwards  will  give 
domes  of  great  firmnefs  :  they  are  alfo  beautiful.  The 
Gothic  dome,  ivhofe  outline  is  an  undulated  curve,  may 
be  made  abundantly  firm,  efpecially  if  the  upper  part 
be  convex  and  the  lower  concave  outwards. 

tl  The  chief  difficulty  in  the  cafe  of  this  analyfis 
arifes  from  the  neceflity  of  expreffing  the  weight  of 

the  incumbent  part,  or  J*d  y  \/ x%  -{-yx .  This  requires 

the  meafurement  of  the  conoidal  furface,  which,  in 
moil  cafes,  can  be  had  only  by  approximation  by  means 
of  infinite  feriefes. 

“  The  furface  of  any  circular  portion  of  a  fphere  is 
very  eafily  had,  being  equal  to  the  circle  deferibed 
with  a  radius  equal  to  the  chord  of  half  the  arch.  This 

radius  is  evidently  =\/  x'+y*. 

“  In  order  to  difeover  what  portion  of  a  hemifphere 
may  be  employed  (for  it  is  evident  wre  cannot  employ 
the  whole)  when  the  thieknefs  of  the  vaulting  is  uni¬ 
form,  we  may  recur  to  the  equation  or  formula 

Let  «  be  the  ra- 

X 

a  y  if 

dius  of  the  hemifphere.  We  have  at  r= — • — :, 

^/a* — y% 


*  *  «  cf  if 

and  —  ■ — .  Subftituting  thefe  values  in  the 

/ -  y  y 

formula,  we  obtain  the  equation  yxsj  — yx^zf  =. 
We  eafily  obtain  the  fluent  of  the  fecond  member 


rro3 — — ■#%  and  y=«V  — i  +  Therefore  if 

the  radius  of  the  fphere  be  i,  the  half  breadth  of  the 

dome  mull  not  exceed  vC7 

X  ^ i,  or  0.786,  and  the 
height  will  be  .618.  The  arch  from  the  vertex  is 
about  510  49'.  Much  more  of  the  hemifphere  can¬ 
not  Hand,  even  though  aided  by  the  cement,  and  by 
the  fri&ion  of  the.  courfing  joints.  This  laft  circum- 
fiance,  by  giving  connection  to  the  upper  parts,  caufes 
the  whole  to  prefs  more  vertically  on  the  courfe  be¬ 
low,  and  thus  di miniflies  the  outward  thruft  }  but  it  at 
the  fame  time  dimini  flies  the  mutual  abutment  of  the 
vertical  joints,  which  is  a  great  caufe  of  firmnefs  in  the 
vaulting.  A  Gothic  dome,  of  which  the.  upper  part  is 
a  portion  of  a  fphere  not  exceeding  450  from  the  ver¬ 
tex,  and  the  lower  part  is  concave  outwards,  will  be 
very  firong,  and  not  ungraceful. 

“  341.  Pcrfuaded  that  what  has  been  faid  on  the  fub- 
je<51  convinces  the  reader  that  a  vaulting  perfe&ly  equi¬ 
librated  throughout  is  by  no  means  the  befi  form,  pro¬ 
vided  that  the  bafe  is  fecured  from  feparating,  we 
think  it  unneceflary  to  give  the  invefiigation  of  that 
form,  which  has  a  confiderable  intricacy,  and  fliall 
merely  give  its  dimenfions.  The  thieknefs  is  fuppofed 
uniform.  The  numbers  in  the  firfi  column  of  the  table 
exprefs  the  portion  of  the  axis  counted  from  the  vertex, 
and  thofe  of  the  fecond  column  are  the  length  of  the 
•rdinates. 


A  N  1  c  s. 


AD 

DB 

AD 

DB 

1  AD 

DB 

0.4 

100 

610.4 

1080 

i  2990 

1560 

34 

200 

744 

1 140 

!  344 3 

1600 

11.4 

3°° 

9°  4 

1200 

i  3972 

1640 

26.6 

400 

1100 

1260 

|  4432 

1670 

500 

!33^ 

1320 

495  3 

1700 

914 

600 

IJ22 

1360 

1  5336 

1720 

146.8 

700 

I738 

1400 

5756 

1740 

2234 

800 

I984 

1440 

6214 

1760 

326.6 

900 

2270 

1480 

6714 

1780 

4754 

1000 

2602 

1520 

7260 

1800 

“  The  curve  formed  according  to  thefe  dimenfions 
will  not  appear  very  graceful,  becaufe  there  is  an 
abrupt  change  in  its  curvature  at  a  fmall  difiance  from 
its  vertex  ,  if,  however,  the  middle  be  occupied  by  a 
lantern  of  equal  or  of  fmaller  weight  than  the  part 
whofe  place  it  fupplies,  the  whole  will  be  elegant,  and 
free  from  this  defeCt. 

u  The  connexion  of  the  parts  arifing  from  cement  and 
from  friCtion  has  a  great  effeCl  on  dome-vaulting.  In 
the  fame  way  as  in  common  arches  and  cylindrical 
vaulting,  it  enables  an  overload  on  one  place  to  break 
the  dome  in  a  diftant  place.  But  the  refifiance  to  this 
efieCl  is  much  greater  in  dome-vaulting,  becaufe  it  ope¬ 
rates  all  round  the  overloaded  part.  Hence  it  hap¬ 
pens  that  domes  are  much  lefs  fhattered  by  partial 
violence,  fuch  as  the  falling  of  a  bomb,  or  the  like. 
Large  holes  may  be  broken  in  them  without  much 
aflfe&ing  the  refi  j  but,  on  the  other  hand,  it  greatly 
diminifhcs  the  ftrength  which  fhould  be  derived  from 
the  mutual  prefiure  in  the  vertical  joints.  -  Fri&ion 
prevents  the  Aiding  in  of  the  arch-fiones  which  pro¬ 
duces  this  mutual  preifurc  in  the  vertical  joints,  ex¬ 
cept  in  the  very  higheft  courfes,  and  even  there  it 
greatly  diminiflies  it.  Thefe  caufes  make  a  great 
change  in  the  form  which  gives  the  greatefi  firength  j 
and  as  their  laws  of  aClion  are  but  very  imperfectly 
underfiood  as  yet,  it  is  perhaps  impoflible,  in  the  pre- 
fent  fiate  of  our  knowledge,  to  determine  this  form 
with  tolerable  precifion.  We  fee  plainly,  however, 
that  it  allows  a  greater  deviation  from  the  belt  form 
than  the  other  kind  of  vaulting  \  and  domes  may  be 
made  to  rife  perpendicular  to  the  horizon  at  the  bafe, 
although  of  no  great  thieknefs  \  a  thing  which  muft 
not  be  attempted  in  a  plane  arch.  The  immenfe  ad¬ 
dition  of  firength  which  may  be  derived  from  hooping 
largely  compenfates  for  all  defeCls  ;  and  there  is  hard¬ 
ly  any  bounds  to  the  extent  to  which  a  very  thin  dome¬ 
vaulting  may  be  carried,  when  it  is  hooped  or  framed 
in  the  diredion  of  the  horizontal  courfes.  The  roof 
of  the  Halle  du  Bled  at  Paris  is  but  a  foot  thick,  and 
its  diameter  is  more  than  200,  yet  it  appears  to  have 
abundant  firength.” 

Scholium. 

342.  The  feClion  of  the  dome  of  St  Paul’s  cathedral 
is  part  of  an  ellipfe  whofe  conjugate  diameter  is  parallel 
to  the  horizon.  It  is  built  of  wood,  and  confined  by 
firong  iron  chains ;  and  is  fupported  by  carpentry  refiing 
on  a  cone  of  brick  work. 
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MECHANIC  S: 


Chap.  IX.  On  the  Force  of  Torjion, 


1£'  x*  343.  Definition.  Let  g  a  be  a  metallic  \v ire  firm¬ 

ly  fixed  in  the  pincers  g  by  means  of  the  ferew  s  ;  let 
the  cylindrical  weight  P,  furnifhed  with  an  index  e  o, 
be  fufpended  at  the  lower  extremity  of  the  wire  ;  and 
let  the  axis  of  the  cylinder,  or  the  wire  g  a  produced, 
terminate  in  the  centre  of  the  "divided  circle  MNO. 
Then,  if  the  cylinder  P  is  made  to  move  round  its  axis 
To  that  the  index  e  0  may  deferibe  the  arch  ON,  the 
wire  g  a  will  be  t willed.  If  the  cylinder  be  now  left 
to  it.felf,  the  wire  will,  in  confequence  of  its  elafticity, 
endeavour  to  recover  its  form  ;  the  index  e  0  will  there¬ 
fore  move  backwards  from  N,  and  ofcillate  round  the 
axis  of  the  cylinder.  The  force  which  produces  thefe 
ofcillations  is  called  the  force  of  torfion ,  and  the  angle 
meafured  by  the  arch  ON  is  called  the  angle  of  torfion . 

:Prop.  I. 

344.  To  deduce  formulae  for  the  ofcillatory  mo¬ 
tion  of  the  cylinder,  on  the  fuppofition  that  the 
reaftion  of  the  force  of  torfion  is  proportional 
to  the  angle  of  torfion,  or  nearly  proportional 
to  it. 

Piff*  3*  Let  PQ^  be  a  fe£lion  of  the  cylinder  P  in  fig.  2. 

and  let  all  the  elements  of  the  cylinder  be  projeded 
upon  this  circular  fe&ion  in  d ,  d\d".  Let  ACB,  the 
primitive  angle  of  torfion,  be  called  A,  and  let  this 
angle,  after  the  time  /,  become  A C  b,  fo  that  it 
has  been  diminiftied  by  the  angle  BC£=M  j  then 
AC  b— A— Mzzthe  angle  of  torfion  after  the  time  A 
Since  the  force  of  torfion  is  fuppofed  to  be  pro¬ 
portional  to  the  angle  of  torfion,  the  momentum  of  the 
Torce  of  torfion  muft  be  fome  multiple  of  that  angle, 
or  n  X  A — M,  n  being  a  conftant  coefficient,  whofe  va¬ 
lue  depends  on  the  nature,  length,  and  thieknefs  of  the 
metallic  wire.  If,  therefore,  we  call  v  the  velocity  of 
any  point  d  at  the  end  of  the  time  t,  when  the  angle  of 
torfion  becomes  AC  b,  and  rzzC  d  the  difiance  of  the 
point  d  from  the  axis  of  rotation  C,  we  fliail  have,  by 
the  principles  of  Dynamics, 


oM 


dr* 


.  a  lvx  •  /»» / 

n  X  A — M  X - I - 

u  J  a 

whofe  fluent  is 

n  X  2AM — 


Taking  the  fquare  root  of  both  fides  of  the  equation.  t  Theory. 
we  have  v_ 

di* 


V  n  X  V^AM — M 'zzuxfffT 


Multiplying  both  fides  by — — ,  and  dividing  by  \ln  X 


V2AM — M%  the  equation  becomes 
a  M  rd  r% 

X‘*f— 


a  M 


a  M  X 


— 

a  J 


'  X  C2AM— Ms  ,/« X  V 2 AM— M* 


M  Xfdr* 


Tlierefore,  fince  tzz - ,  we  (hall  have 

7  1! 


M  xf  drx 


JnX’S* AM-M»  ’or 
_ M _ pdi* 

/=VaAM— M5  Ad  n  * 


M 


But— 7=====  reprelents  an  arch  or  angle  whofe 
v  2AM — M*  1 

radius  is  A  and  whofe  verfed  fine  is  M,  which  arch 
vanifhes  when  M=o,  and  which  becomes  equal  to  90* 
when  M=r  A.  Therefore  the  time  of  a  complete  ofciL 
lation  will  be 


'P  r* 


lLZ=f— 

J  n 


’  x  1800. 


343.  In  order  to  compare  the  force  of  torfion  with  the 

force  of  gravity  in  a  pendulum,  We  have  for  the  time 
of  a  complete  ofcillation  of  a  pendulum  whofe  length  is^ 
/,  g  being  the  force  of  gravity. 


180®. 


n  x  A — M  x  t—J* ^rVu 

But  if  CD,  the  radius  of  the  cylinder,  be  equal  a9 
and  if  u  be  the  velocity  of  the  point  D  after  the  time 

t ,  we  have  evidently  v  :  uzzr  :  a ,  and  Now  by 

fubftituting  the  fluxion  of  this  value  of  v  in  the  place 

of  v  in  the  preceding  formula,  We  have 

* - tv  *  *  fdr* 

n  X  A — M  X  tzzLuj - j 

^  a 

and  finee  ti=z  °  ,  we  have  by  fubftitution 

u 


Therefore,  fince  the  time  in  which  the  cylinder  ofcil- 
lates  muft  be  equal  to  the  time  in  which  the  pendulum 
ofcillates,  we  have 


'P** 


J*: 


A  / 

i8o°=7 


1  X  i8ott. 


Hence  dividing  by  i8o°,  and  fquaring  both  Tides,  we 
obtain 

/p  r*  / 

n  \  g' 

We  muft  tlierefore  find  for  a  cylinder  the  value  of 
J*p  r\  or  the  fum  of  all  the  particles  multiplied  by  the 

iquares  of  their  diftances  from  the  axis.  Now,  if  we 
make  ^=6.28318  the  ratio  of  the  circumference  of  a 
circle  to  its  radius,  azz  radius  of  the  cylinder,  X=z  its 
length,  dzz  its  denfity  j  then  we  (hall  have  for  the  area 

of  its  bafe  which  multiplied  by  A  gives  the  folid 

2 

content  of  the  cylinder  and  this  multiplied  by 

d 
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/  d  gives  a  *  -  ^  for  the  fum  of  all  its  particles. 
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fecond  from  A  to  B;,  where  the  force  of  torfion,  as  well  Theory. 
But  '  . -  -  - 


as  this  is  to  be  multiplied  by  the  fum  of  the  fquares 
of  all  the  diftances  of  the  particles  from  the  centre 

C,  we  {hall  have Jpr^zn- — — .  But  the  number 
of  particles  in  the  cylinder,  or  the  mafs  ^  of  the  cy¬ 
linder,  is  < — ,  therefore  fubftituting  inftead  of 

this  value  of  it  in  the  preceding  equation,  we  have 

U,  (l* 

fp  r*nz - ,  and,  dividing  both  tides  by  n,  we  have 


ft  a‘ 

~  2  n 


,  and,  extracting  the  fquare  root  and  mul- 


tiplying  by  180,  it  becomes 


X i8o°=r- 


2  n 


X 1800.  Therefore 


T-f— 
2  n 


TX  180,  and  tine e^^~“== 


g 


— — —  — ,  and  by  redudion  nz=F---^~.  But  p*  u  is  the 
2  n  g  '  J  2/  6  r 

weight  W  of  the  cylinder,  therefore,  by  fubftituting  W 
m  P  a* 

inftead  of  g  we  obtain  in r — a  very  timple  formu¬ 

la  for  determining  the  value  of  n  from  experiments. 

*  If  it  were  required  to  find  a  weight  Q,  which, 
aCting  at  the  extremity  of  a  lever  L,  would  have  a  mo¬ 
mentum  equal  to  the  momentum  of  the  force  of  torfion 
when  the  angle  of  torfion  is  A — M,  we  muft  make 
Q  X  L=//  x  A~M. 

346.  In  the  preceding  inveftigation  we  have  fuppo- 
fed,  what  is  conformable  to  experiment,  that  the  force 
of  torfion  is  proportional  to  the  angle  of  torfion,  which 
gives  us  n  X  A — M  for  the  momentum  of  that  force. 
Let  us  now  fuppofe  that  this  momentum  is  altered  by 
any  quantity  S,  then  the  momentum  of  the  force  of  tor¬ 
fion  will  become  n  X  A — M— S',  and  the  general  equa¬ 
tion  will  affume  this  form 

n  x  A— M—S  X  i=u 5 


a  M 
u 


-,  and 


and  by  multiplying  in  place  of  /  its  Value 
taking  the  fluent,  we  have 

n  x  2  AM — M2 — jJ' 

Now,  in  order  to  find  the  value  of  T  or  a  complete 
ofcillation,  we  muft  divide  the  ofcillation  into  two 
parts,  the  firft  from  B  to  A,  where  the  force  of  torfion 
accelerates  the  velocity  */,  while  the  retarding  force, 


as  the  other  forces,  concur  in  duniniftiing  u  or  retarding  ' 
the  motion. 

347.  Ex.  1*  If  S^X'A~MV,  we  fliall  have  for 
the  ftate  of  motion  in  the  firft  portion  BA 

2m  X  A — Ml**1  2^/A**1  rpr% 

■I  J  a* 


«X2  AM — M*+- 


v  +  i  v  +  i 

Hence,  when  the  angle  of  torfion  becomes  equal  to  no^ 
thing,  or  A? — M=o,  we  have 

«A’— 

*  +  I  J  az  9 

which  dividing  by  f—jri  becomes 

2  *zz  A**1 


n  A2 — - 


U*=- 


y+i 


pLL 

J  a* 


Let  us  now  confider  the  other  part  of  the  motion  from 
A  to  B',  and  fuppofe  the  angle  AC£'=M',  we  fliall 
find,  by  calling  U  the  velocity  of  the  point  A, 

nWx  m  M'**1  Ua— -a*  rp  r* 

~=  —  */V’ 

Then,  by  fubftituting  inftead  of  U  its  value  as  lately 
found,  and  taking  the  fluents,  we  fliall  have,  when  the 
velocity  vanifties,  or  when  the  ofcillation  is  finiflied, 


A — M'zr- 


2m 


A  +  M' 


nXv +2 

and  if  the  retarding  forces  are  fuch,  that  at  each  ofcilla¬ 
tion,  the  amplitude  is  a  little  diminiflied,  we  fliall  have 
for  the  approximate  value  of  A-— M' ' 


A— M'= 


2  m  A  v 


»Xv+  1 

and  if  the  angle  A — M'  is  fo  fmall  that  it  may  be 
treated  as  a  common  fluxional  quantity,  we  fliall  then 
have  for  any  number  of  ofeillations 


^  ^  _  1  J. 

»XHTi  mv~ 


A*--1 


where  M  reprefents  the  angle  to  which  A  becomes 
equal  after  any  number  of  ofeillations  N.  Hence  we 
obtain 


T  2/»X»+I 


nX»  +  i 


1  ~)  X  — — 

J  J  y  ——  I 


which  determines  the  value  of  M  after  any  number  of 
ofeillations  N. 

348.  Ex.  2.  If  S= m  X  A— M|*  f  m’X A— M  V/,  m* 
and  yf  being  different  values  of  m  and  y,  we  fliall  obtain 


arifing  from  the  refinance  of  the  air  and  the  imper-  by  following  the  mode  of  inveftigation'  in  the  laft 
feCtion  of  elafticity,  diminiflies  the  velocity  u  ;  and  the  ample, 

*xa-m=^x£^— +— x— : *-%—■ 

,  +  A+M  ^v'+i*  A+M  • 

and  if  the  retarding  force  is  much  lefs  than  the  force  of  torfion,  tve  fliall  have  for  an  approximate  value  of 

n  X  A — M 


10-4 

Theory. 
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mechanics. 


\ 2mA, 
n x  A — M—  ,  •  + 


v-J-  I 


2  m'A'’ 
»'+*  ' 


^4Q.  Ex.  3.  In  general,  if  S  —in  X  A — M['-|-  ni 
x  A— M]*'  +  X  A— M|'"+  •>*"  X  A-Mj"",  &c. 

we  lhall  always  have  for  an  ofcillation  when  S  is  fmaller 
than  the  force  of  torfion. 


- -  2  mA.'  ,  2  m'A>' 

n  X  A — M= — — — h- 


: — i  r  ,  .  ;  »  //i  * 

y  — 1“  I  v+I  »  -f- I 


*«"A*"  ,  2/*"' A"" 
f  _  1-  ,»  ■  ~ > &c- 


"+i 


O  c0.  Having  thus  given  after  Coulomb,  the  mode  of 
deducing  formulae  for  the  ofcillatory  motion  of  the  cy¬ 
linder.  we  (hall  proceed  to  give  an  account  of  the  reiults 


of  his  experiments.  *  ,  .  r 

In  thefe  experiments  M.  Coulomb  employed  the  toriion 
balance  reprefented  in  fig.  2.  in  which  he  fufpended 
cylinders  of  different  weights  from  iron  and  brals  wires 
of  different  lengths  and  thickneffes ;  and  by  obferving 
carefully  the  duration  of  a  certain  number  of  ofcillations, 
he  was  enabled  to  determine,  by  means  of  the  preceding 
formulae,  the  laws  of  the  force  of  torfion  relative  to  the 
length,  the  thicknefs,  and  the  nature  of  the  wires  em¬ 
ployed.  If  the  elafticity  of  the  metallic  wires  had  been 
perfeft,  and  if  the  air  oppofed  no  refiftance  to  the  of- 
cillating  cylinder,  it  would  continue  to  ofcillate  till  its 
motion  was  Hopped.  The  diminution  of  the  ampli¬ 
tudes  of  the  ofcillations,  therefore,  being  produced  lole- 
ly  by  the  imperfeftion  of  elafticity,  and  by  the  refin¬ 
ance  of  the  air,  M.  Coulomb  was  enabled,  by  obferving 
the  fucceffive  diminution  of  the  amplitude  of  the  ofcil- 
lation,  and  by  fubftraaing  the  part  of  the  change  which 
was  due  to  the  refiftance  of  the  air,  to  afeertain,  with 
the  affiftance  of  the  preceding  formulae,  according  to 
what  laws  this  elaftic  force  of  torfion  was  changed. 

o  r  It  From  a  great  number  of  experiments  it  appeared, 
that  when  the  angle  of  torfion  was  not  very  great,  the 
ofcillations  were  fenfibly  ifochronous ;  and  therefore  it 
may  be  regarded  as  a  fundamental  law,  That  for  all 
metallic  wires,  when  the  angles  of  torfion  are  not  very 

rreat,  the  force  of  torfion  is  fenfibly  proportional  to  the 

angle  of  torfion.  Hence,  as  the  preceding  formulae  are 
founded  on  this  fuppofition,  they  may  be  fafely  applied 

to  the  experiments.  , 

352.  In  all  the  experiments,  a  cylinder  of  two  pounds 
weight  ofcillated  in  twice  the  time  employed  by  a  cy¬ 
linder  which  weighed  only  half  a  pound  ;  and  there¬ 
fore  the  duration  of  the  ofcillations  is  as  the  fquare  root 
of  the  weights  of  the  of  cillating  cylinders.  _  Confequently 
the  tenfion  of  the  wires  has  no  fenfible  influence  upon 
the  force  of  torfion.  If  the  tenfions  however  be 
very  great  relative  to  the  ftrength  of  the  metal,  the 
force  of  torfion  does  fuffer  a  change  5  for  when  the 
weight  of  the  cylinder,  and  confequently  the  tenfion  of 
the  wire,  isincreafed,  the  wire  is  lengthened,  and  as  this 
diminilhes  the  diameter  of  the  wire,  the  duration  of  the 
ofcillation  muft  evidently  be  affeded. 

353.  When  the  lengths  of  the  wires  are  varied  without 
changing  their  diameters  or  the  weights  of  the  cylin¬ 
ders,^ the  times  of  the  fame  number  of  ofcillations  are  as 


the  fquare  roots  of  the  lengths  of  the  wires,  a  refult 
alfo  deductible  from  theory. 

354*  When  the  diameters  of  the  wires  are  varied 
without  changing  their  lengths,  or  the  weight  of  the 
cylinders,  the  momentum  of  the  force  of  torfion  varied 
as  the  fourth  power  of  the  diameters  of  the  wires.  Now 
this  refult  is  perfe&ly  conformable  to  theory  ;  for  if 
we  fuppofe  two  wires  of  the  fame  fubftanee,  and  of 
the  fame  length,  but  having  their  diameters  as  one  to 
two,  it  is  obvious  that  in  the  wire  whofe  diameter  is 
double  of  the  other,  there  are  four  times  as  many  parts 
extended  by  torfion,  as  in  the  fmaller  wire,  and  that  the 
mean  extenfion  of  all  thefe  parts  will  be  proportional 
to  the  diameter  of  a  wire,  the  fame  as  the  mean  arm  of 
a  lever  is,  relative  to  the  axis  of  rotation.  Hence  it  ap¬ 
pears  that,  according  to  theory,  the  force  of  torfion  of 
two  wires  of  the  fame  nature  and  of  the  fame  length,  but 
of  different  diameters,  is  proportional  to  the  fourth  power 
of  their  diameter. 

355.  From  this  it  follows  in  general,  that  in  metallic 
wires  the  momentum  of  torfion  is  direCtly  in  the  com¬ 
pound  ratio  of  the  angle  of  torfion  and  the  fourth 
power  of  their  diameter,  and  inverfely  as  the  length 
of  the  wires.  If  a  therefore  be  the  angle  of  torfion, 
X  the  length  of  the  thread,  S  its  diameter,  and  F  ths 
force  of  torfion,  we  lhall  have 


Theorv. 


where  m  is  a  conftant  coefficient  for  wires  of  the  fame 
metal,  depending  on  the  tenacity  of  the  metal,  and 
deducible  from  experiment. 

356.  When  the  angle  of  torfion  is  not  great,  relative 
to  the  length  of  the  wire,  the  index  of  the  cylinder  re¬ 
turns  to  the  pofition  which  it  had  before  the  torfion 
took  place,  or,  in  other  words,  the  wire  untwifts  itfelf 
by  the  fame  quantity  by  wThich  it  had  been  twitted.  But 
when  the  angle  of  torfion  is  very  great,  the  wire  does 
not  completely  untwift  itfelf,  and  therefore  the  centre 
of  torfion  will  have  advanced  by  a  quantity  equal  to 
that  which  it  has  not  untwifted. — When  the  angle  of 
torfion  was  below  450,  the  decrements  o£  the  ampli¬ 
tudes  of  the  ofcillations  were  nearly  proportional  to  tho 
amplitudes  of  the  angle  of  torfion  5  but  when  the  angle 
exceeded  450,  the  decrements  increafed  in  a  much 
greater  ratio.— The  centre  of  torfion  did  not  begin 
to  advance  or  be  difplaced  till  the  angle  of  torfion  was 
nearly  a  femicircle  :  its  difplacement  was  very  irregular 
till  the  angle  was  one  circle  and  10  degrees,  but  be¬ 
yond  this  angle  the  torfion  remained  nearly  the  fame 
for  all  angles. 

357.  The  theory  of  torfion  is  particularly  ufeful  in 
delicate  refearches,  where  fmall  forces  are  to  be  ascer¬ 
tained  with  a  precifion  which  cannot  be  obtained  by 
ordinary  means.  It  has  been  fuccefefully  employed  by 
Coulomb  in  difeovering  the  laws  of  the  forces  of 
electricity  and  magnetifm,  and  in  determining  the 
refiftance  of  fluids  when  the  velocities  are  very 
fmall. 
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358.  WE  have  already  feen,  when  confidering  the 
maximum  effedls  of  machines,  the  various  caufes  which 
affedl  their  performance.  It  appeared  from  that  inves¬ 
tigation,  that  there  muft  be  a  certain  relation  between 
the  velocities  of  the  impelled  and  working  points  of  a 
machine,  or  between  the  power  and  the  refiftance  to 
be  overcome,  before  it  can  produce  a  maximum  effedl, 
and  therefore  it  muft  be  the  firft  object  of  the  engineer 
to  afeertain  that  velocity,  and  to  employ  it  in  the  con- 
ftrudlion  of  this  machine.  The  performance  of  the  ma¬ 
chine  is  alfo  influenced  by  the  fridlion  and  inertia  of  its 
various  parts  j  and  as  both  theje  adl  as  refiftances,  and 
therefore  deftroy  a  confiderable  portion  of  the  impel¬ 
ling  power,  it  becomes  an  object  of  great  importance  to 
attend  to  the  Amplification  of  the  machinery,  and  to  af¬ 
eertain  the  nature  of  fridlion  fo  as  to  diminifh  its  ef¬ 
fedl,  either  by  the  application  of  unguents  or  by  mecha¬ 
nical  contrivances.  Since  the  impelled  and  working 
points  of  a  machine  are  generally  connedled  by  means 
of  toothed  wheels,  the  teeth  muft  be  formed  in  fuch  a 
manner,  that  the  wheels  may  always  adl  upon  each 
other  with  the  fame  force,  othenvife  the  velocity  of  the 
maehine  will  be  variable,  and  its  ftrudlure  foon  injured 
by  the  irregularity  of  its  motion.  The  irregular  mo¬ 
tion  of  machines  fometimes  arifes  from  the  nature  of 
the  machinery,  from  an  inequality  in  the  refiftance 
to  be  overcome,  and  from  the  nature  of  the  impelling 
power.  In  large  machines,  the  momenta  of  their  parts 
are  generally  fuffieient  to  equalize  thefe  irregularities  j 
but  in  machines  of  a  fmall  fize,  and  in  thofe  -where  the 
irregularities  are  confiderable,  we  muft  employ  fly¬ 
wheels  for  regulating  and  rendering  uniform  their  vari¬ 
able  movements.  Thefe  various  fubjedls,  and  others 
intimately  connedled  with  them,  we  fhall  now  proceed 
to  difeufs  in  their  order. 

% 

Chap.  I.  On  the  Proportion  between  the  Velocity  of  the 
Impelled  and  Working  points  of  Machines ,  and  be¬ 
tween  the  Power  and  Reffance ,  in  order  that  they 
?nay  perform  the  greateji  work . 

359.  In  the  chapter  on  the  maximum  effedl  of  ma¬ 
chines  we  have  deduced  formulae  containing  x  and  y,  the 
velocities  of  the  impelled  and  working  points  of  the  ma¬ 
chines,  and  including  every  circumftance  which  can  affedl 
their  motion.  The  formula  which  exhibits  the  value 
of  y,  or  the  velocity  of  the  working  point,  affumes  various 
forms,  according  as  -we  negledl  one  or  more  of  the  ele¬ 
ments  of  which  it  is  compofed. — When  the  work  to  be 
performed  refills  only  by  its  inertia,  which  is  the  cafe  in 
urging  round  a  millftone  or  heavy  fly,  the  quantity  R 
may  be  negledled,  and  the  fecond  formula,  (Page  92. 
col.  2.)  ftiould  be  employed.  In  fmall  machines,  and 
particularly  in  thofe  where  the  motion  is  conveyed  by 
wheels  with  epicycloidal  teeth,  the  fridlion  is  very 
trifling,  and  the  element  may  be  fafely  omitted.  In 
corn  and  faw  mills,  the  quantity  b  or  the  inertia  of  the 
refiftance  may  be  left  out  of  the  formula,  as  the  mo¬ 
tion  communicated  to  the  flour  or  to  the  faw  dull  is 
too  fmall  to  be  fubjcdled  to  computation.  In  ma- 
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chines  where  one  heavy  body  is  employed  to  raife  an¬ 
other  merely  by  its  weight,  the  inertia  of  the  power 
and  the  refiftance,  viz.  a,  b,  are  proportional  to  P,  R, 
the  powers  and  refiftanees  themfelves,  and  confequently 
P,  R  may  be  fubftituted  in  the  formula,  in  the  place  of 
a,  b. — The  engineer  therefore  muft  confider,  before  he 
conflrudl  his  machine,  what  elements  ftiould  enter  into 
the  formula,  and  what  ftiould  be  omitted,  in  order  that 
he  may  adapt  it  to  the  circumftanccs  of  the  cafe,  and 
obtain  from  his  machine  the  greateft  poflible  effedl. 

360.  When  the  inertia  of  the  power  and  that  of  the  re-  To  find  die 
fiftance  are  proportional  to  the  power  and  refiflanee  them-  relation  be- 

felvcsj  and  -when  the  inertia  and  fridlion  of  the  maehinwtw,ee?  .tlie  ~ 

-  velocities  of 

—  _j_  j  j _ j  and  C^' 

from  which  the  following  table  is  computed,  which  ^ntsTof 
contains  the  values  of y  for  different  values  of  P;  R  be- amachine^ 
ing  fuppofed  =10,  and  1. 


TABLE  containing  the  bef  Proportions  between  the  Ve¬ 
locities  of  the  Impelled  and  Working  Points  of  a  Ma¬ 
chine,  or  between  the  Levers  by  which  the  Power  and 
Reffance  apt. 


Proportions' 
value  of  thi 
impelling 
power,  or  P. 

Value  of  the  ve- 
l  locities  of  the 
working  point  or 
y  ;  or  of  the  lever 
by  which  the  re¬ 
fiftance  a<fts,  that 
of  x  being  1 . 

Proportion  a 
value  of  the 
impelling 
power,  or  P. 

V  alue  of  the.  ve- 
1  locities  of  the 
working  point  or 
y  ;  or  of  the  lever 
by  which  the  re¬ 
fiftance  a<fts,  that 
of  x  being  1. 

I 

0.048809 

20 

O.732051 

2 

0-095445 

21 

0.760682 

3 

0.140175 

22 

O.788854 

4 

0.183216 

23 

0.816590 

5 

0.224743 

24 

0.843900 

6 

0.264911 

25 

0.870800 

7 

0.303841 

26 

O.8973CO 

8 

0.341641 

27 

O.923500 

9 

0.378405 

28 

O.9494CO 

10 

0.414214 

29 

O.974800 

1 1 

o-449I38 

3° 

I. OOOOOO 

12 

O.48324O 

40 

I.236200 

l3 

o-5i&375 

50 

I*4495°° 

l4 

°-549l93 

60 

1.645700 

lS 

0.381139 

70 

1.87.8400 

1 6 

O.61245I 

80 

2.ooooco 

*7 

O.643168 

90 

2.162300 

18 

19 

0.673320 

O.7O2938 

100 

2.316600 

In  order  to  explain  the  ufe  of  this  table,  le„t  us  fup- 
poft  that  it  is  required  to  raife  one  cubic  foot  of  water 
in  a  fecond,  by  means  of  a  flream  which  difeharges 
three  cubic  feet  of  water  in  a  fecond  ;  and  let  it  be  re¬ 
quired  to  find  the  conftrudlion  of  a  wheel  and  axle  for 
performing  this  work  5  that  is,  the  diameter  of  the  axle, 
that  of  the  wheel  being  6.  Here  the  power  is  evident¬ 
ly  3  cubic  feet,  while  the  refiflanee  is  only  one  cubic 
foot,  therefore  Piz^Rj  but  in  the  preceding  table 
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Pra&ical  RrrlO,  confequently  P=3  X  10=30.  But  it  appears  from 
Mechanics.  ^ e  table  that  when  Pzr 30,  y  or  the  diameter  of  the  axle 
*  is  I,  upon  the  fuppofition  that  the  diameter  x  of  the  wheel 
is  I  ;  but  as  x  mull  be  =  6,  we  fhall  have  y—6 . 

361.  Inftead  of  ufing  the  preceding  table,  we  might 
find  the  bell  proportion  between  x  and  y  by  a  kind  of 

tentative  procefs,  from  the  formula  ^  J-f— ,  which 


expreffes  the  work  performed.  This  method  is  indeed  Practical 
tedious  \  and  we  mention  it  only  for  the  fake  of  fhowing  Mechanics 
the  conformity  of  the  refults,  and  of  proving  that  there  S"-~V— — ■ 
is  a  certain  proportion  between  x  and  y  which  gives  a 
maximum  effe<5l.  Let  x=6,  as  in  the  preceding  para¬ 
graph,  and  let  us  fuppofe  y  to  be  fucceffively  5,  6,  and 
7,  in  order  to  fee  which  of  thefe  values  is  the  beft* 

Since  P=3,  R=i,  and  a?= 6,  we  have 


When  y—$ 
When  ij—6 
When  y=  7 


Vxjiy— R*y*  _  3X6  Xi  X  S—1  XjX5_  6 -5  _ 


P  x' + R  y* 

3X6x6+iX5XJ 

— --=0, 
J33 

.3x6x1  X  6 — 1  X  6  x  6 

■_71-o 

Ptf’+Ry’  “ 

3  x6x6  +  i X6x6 

144 

P  x  R  y — R’  y* 

3  X  6  x  1 X  7 — 1 X  7  X  7 

77 o, 

0.488 


0.500 


Pa?*+R  y1  3  x  6  x  6  +  1  X  7  X  7  15  7 


=0.49045 


It  appears  therefore  that  when  y=5, 6,  7,  the  work  per¬ 
formed  is  0.488  j  0.5000  0.49045  5  fo  that  the  effe& 

is  a  maximum  when  y=6,  a  refult  fimilar  to  what  was 
To  find  the  Stained  from  the  table. 

heftpropor-  362.  When  the  machine  is  already  conftru&ed,  x 
tion  be-  and  y  cannot  be  varied  fo  as  to  obtain  a  maximum  ef- 
tween  the  The  fame  objeft  however  will  be  gained  by  pro- 

the'refift1^  Perty  adjufting  the  power  to  the  tvork  when  the  work 
aiice.6  1  ~  cannot  be  altered,  or  the  work  to  the  power  when  the 
power  is  determinate.  The  formulae  in  Prop.  2.  Chap.  7. 
exhibit  the  values  of  R  under  many  circumftances,  and 
it  depends  on  the  judgment  of  the  engineer  to  fele<ft 
fuch  of  them  as  are  adapted  to  all  the  conditions  of  the 
cafe. 


363.  The  following  table  is  founded  on  the  formula 


which  anfwers  to  the  cafe  where  the 


inertia  of  the  impelling  power  is  the  fame  with  its  pref- 
fure,  and  where  the  inertia  and  the  fri&ion  of  the  ma¬ 
chine  may  be  fafely  negle&ed.  The  fecond  column 
contains  the  different  values  of  R  correfponding  to  the 
values  of  y  in  the  fir  ft  column.  The  numbers  in  the 
third  column  fhew  the  ratio  of  y  to  R,  or  they  have  the 
fame  proportion  to  I,  which  R  has  to  the  refiftancc 
which  will  balance  P.  In  the  table  it  is  fuppofed  that 
P=i  and  *=!. 


Table  containing  the  bejl  proportions  between  the  Power  and  the  Refiftance,  the  inertia  of  the  impelling  power 
being  the  fame  with  its  preffure ,  and  the  friB ion  and  inertia  of  the  Machine  being  omitted . 


V allies  of  y, 
or  the  velo¬ 
city  of  the 
working 
point ;  x  being 
equal  to  1. 

Values  of  R, 
or  the  refift¬ 
ance  to  be 
overcome,  F 
being  =  r. 

Ratio  of  R  to 
the  refiftance 
which  would 
balance  P. 

* 

I.8885 

O.4724  to  1 

A 

3 

1.3928 

0.4639  — 

JL 

1 

O.8986 

°-4493  - 

I 

O.4142 

O.4I42  - 

2 

O.1830 

O.366O - - 

3 

O.IIII 

0.3333  - 

4 

O.0772 

O.3088  - 

5 

O.O580 

0.2900  - 

6 

0*0457 

0.2742  - 

Values  of y, 
or  the  velo¬ 
city  of  the 
working 
point  ;  x  being 
equal  to  1. 

Values  of  R, 
or  the  refift- 
•  ance  to  be 
overcome,  P 
being  =  1. 

Ratio  of  R  to 
the  refiftance 
which  would 
balance  P. 

7 

O.03731 

0.26117  to  I 

8 

O.03125 

0.25000  - 

9 

O.02669 

0.24021  - 

10 

O.02317 

O.23170 - - 

11 

O.02037 

0.22407 - — 

12 

0.01809 

0.21708 - 

*3 

O.O1622 

0.21086 - 

14 

O.OI466 

0.20524 - 

15 

O.OI333 

0.19995  - 

364.  To  exemplify  the  ufe  of  the  preceding  table, 
let  us  fuppofe  that  we  are  to  raife  water  by  means  of  a 
iimple  pulley  and  bucket,  with  a  power  =10,  and 
that  it  is  required  to  find  the  refiftance  R,  or  the  quan¬ 
tity  of  water  which  mull  be  put  into  the  bucket,  in  or¬ 
der  that  the  work  performed  may  be  a  maximum.  In 
the  fimple  pulley,  x,  y,  the  arms  of  the  vertical  le¬ 
vers  or  the  velocities  of  the  impelled  and  working 
oints  are  equal ;  and  fince  x  is  fuppofed  in  the  table  to 
e  =  1,  we  have  y=zi,  which  correfponds  in  the  table 
with  0.4142,  the  value  of  R,  P  being  =  1  in  the  ta¬ 


ble :  But  in  the  prefent  cafe  P=io.  Therefore, 
10  :  1=0.4142  :  4.142,  the  value  of  R  when  Pnio. 
365.  The  fame  refult  might  be  obtained  in  a  more 

circuitous  method  by  means  of  the  formula  ~  ^ 

Fx'+liy*  > 

which  expreffes  the  performance  of  the  machine.  Thus, 
let  x=i  •  y—  1  ;  P=io,  and  let  us  fuppofe  R  fuccef¬ 
lively  equal  to  3  j  4  j  4.142  5  5  5  fo  that  we  may  de¬ 
termine  which  of  thefe  values  gives  the  greateft  per¬ 
formance* 


When 


MECHANICS. 


Practical 

Mechanics. 


When  R=3,  the  preceding  formula  becomes  i.?x3  .  3X3  =  ££ 


*°+3 


J3 


When  R=4,  the  formula  becomes  ^  ^ — 42S4 

10  +  4  1 4 

When  R=z4.i42,  the  formula  becomes  10  ^  4*J_4£ — +1421  ___  £4.12.^jj4 — T  -* 

10+4.142  14.142  * ' 

When  R=5?  the  formula  becomes  I-°  ^— — — ^ — rz  ~  =1.6666. 

I0  +  5  15 


lO? 

Practical 
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Hence  it  appears,  that  when  R=3  ;  45-4.142;  5;  the  work  performed  is  refpe&ively  —  1.6134-  i.-i4,  . 
r-7I57'5  1-6666  ;  fo  that  the  work  performed  is  a  maximum  when  R  13=4.142,  the  fame  refult  which  was  ob- 
tained  from  the  table. 


Chap.  II.  On  the  Simplification  of  Machinery . 

366.  As  the  inertia  of  every  machine  adds  greatly 
to  the  refiltanee  to  be  overcome,  and  as  the  fri£lion  of 
the  communicating  parts  is  proportional  to  the  preflure, 
it  becomes  a  matter  of  great  pra6lical  importance,  that 
the  different  parts  of  a  machine  Ihould  be  proportioned 
to  the  (trains  to  which  they  are  expofed.  If  the  beam 
of  a  Ream-engine,  for  example,  is  larger  than  what  is 
necelfary,  an  immenfe  portion  of  the  impelling  power 
mult  be  deltroyed  at  every  Itroke  of  the  pilton,  by  drag¬ 
ging  the  fuperfluous  mafs  from  a  Rate  of  relt  into  mo¬ 
tion  ;  the  prelfure  upon  the  gudgeons  will  alfo  be  in- 
creafed,  and  their  fridtion  in  their  fockcts  proportional¬ 
ly  enlarged.  The  engineer,  therefore,  Ihould  be  well 
-acquainted  with  the  Itrength  of  the  materials  of  which 
the  machine  is  to  be  eonltrudted,  and  Ihould  frame  its 
different  parts  in  fueh  a  manner  that  they  may  not  be 
heavier  than  what  is  necelfary  for  refilling  the  forces 
with  which  they  are  urged. — When  the  motions  of  the 
machine  are  neeelfarily  irregular,  and  when  the  ma¬ 
chine  may  be  expofed  to  accidental  Arains,  the  parts 
mull  be  made  eonliderably  llronger  than  what  is  ne- 
•celfary  for  refilling  its  ordinary  ltrains  \  but  it  is  not 
•often  that  fueh  a  precaution  ihould  be  obferved.  The 
gudgeons  of  water-wheels,  and  of  the  beams  of  Ream- 
engines,  ought  to  be  made  as  Ihort  and  fmall  as  pofli- 
ble,  as  the  fri&ion  inereafes  with  the  rubbing  furfaees. 
This  is  very  feldom  attended  to  in  the  conAru&ion  of 
water-wheels.  The  diameter  of  the  gudgeons  is  fre¬ 
quently  thrice  as  large  as  what  is  necelfary  for  Report¬ 
ing  the  weight  of  the  wheel. 

367.  In  the  eonRrudlion  of  machinery  we  muR  not 
only  attend  to  the  Amplification  of  the  parts,  but 
alfo  to  the  number  of  thefe  parts,  and  the  mode  of  eon- 
nedling  them.  From  the  nature  and  quantity  of  the 
work  to  be  performed,  it  is  eafy  to  afeertain  the  velo¬ 
city  of  the  working  point  which  is  moR  proper  for  per¬ 
forming  it.  Now  this  velocity  may  be  procured  in  a 
•variety  of  ways,  either  by  a  perplexing  multiplicity  of 
wheels,  or  by  more  Ample  combinations.  The  ehoiee 
of  thefe  combinations  muR  be  left  folely  to  the  judge¬ 
ment  of  the  engineer,  as  no  general  rules  can  be  laid 
down  to  dired  him.  It  may  be  ufeful,  however,  to 
remark,  that  the  power  fliould  always  be  applied  as 
near  as  poffible  to  the  working  point  of  the  machine, 
and  that  when  one  wheel  drives  another,  the  diameter 
of  the  one  fliould  never  be  great,  when  the  diameter  of 
the  other  is  very  fmall.  The  fize  of  wheels  is  often 


determined  from  the  Rrains  to  which  they  are  expofed. 

If,  for  example,  we  are  obliged  to  give  a  certain  velo¬ 
city  to  an  axle  by  means  -of  a  wheel  with  1 20  teeth, 
and  if  the  foree  with  which  this  wheel  is  urged,  re¬ 
quires  the  teeth  to  be  at  leaR  one  inch  thick  in  order  to 
prevent  them  from  breaking,  we  fnall  be  obliged  to 
make  its  diameter  at  leaR  feven  feet  5  for  fuppofma  the 
fpaces  between  the  teeth  to  be  equal  to  the  thicknefs  of 
the  teeth,  the  circumference  of  the  wheel  muR  at  leaR 
be  equal  to  120  +  120=240  inches,  the  Aim  of  the 
teeth  and  their  intervals,  which  gives  a  diameter  of  Ax 
feet  eight  inches,.  There  are  fome  cafes  where  our 
choice  of  combination  mu  A  be  direded  by  the  nature  of 
the  machinery.  If  the  work  to  be  performed  is  a  load 
raifed  with  a  certain  velocity  by  means  of  a  rope  wind¬ 
ing  round  a  hollow  drum,  and  if  the  AmpleA  combina¬ 
tion  of  mechanical  powers  for  producing  this  velocity 
ihould  give  a  fmall  diameter  to  the  drum,  then  this  com¬ 
bination  mull  give  way  to  another  which  correfponds 
with  a  larger  fize  of  the  drum,  for,  on  account  of  the 
inflexibility  of  the  ropes,  a  great  portion  of  the  impel- 
lmg  power  would  be  waRed  m  winding  them  about  the 
circumference  of  a  fmall  drum. 

368.  The  advantages  of  Amplifying  machinery  are Defcriptioa 
well  exemplified  in  the  following  eapRane,  which  unites  a  Powei> 
great  Rrengthand  Amplicity.  It  is  reprefented  in  fi«-.  4  £l1  caP“ 
where  AD  is  a  compound  barrel  compofed  of  two  ey-  plate 
Imdcrs  of  different  radii.  The  rope  DEC  is  fixed  atCCCXXIII. 
the  extremity  of  the  cylinder  D  ;  and  after  palling  over  %•  4- 
the  pulley  E  whieh  is  attached  to  the  load  by  means 
oi  the  hook  F,  it  is  coiled  round  the  other  cylinder  D 
and  fixed  at  its  upper  end.  The  capllane  bar  AB 
urges  the  compound  barrel  CD  about  its  axis,  fo  that 
while  the  rope  coils  round  the  cylinder  D  it  unwinds  it- 
lelf  from  the  cylinder  C.  Let  us  fuppofe  that  the  dia¬ 
meter  of  the  part  D  of  the  barrel  is  21  inehes,  while 
the  diameter  of  the  part  C  is  only  20  inehes,  and  let 
the  pulley  F  be  20  inches  in  diameter.  When  the 
barrel  AD,  therefore,  has  performed  one  complete  revo- 
lution  by  the  preffure  exerted  at  B,  63  inehes  of  rope, 
equal  to  the  circumference  of  the  cylinder,  will  be  ga¬ 
thered  upon  the  cylinder  D,  and  60  inehes  will  be  un- 
wmded  from  the  cylinder  C.  The  quantity  of  wound 
rope,  therefore, _  exceeds  the  quantity  that  is  unwound 
by  03—60=3  inches,  the  difference  of  their  refpeftive 
perimeters ;  and  the  half  of  this  quantity,  or  if  inches, 
will  be  the  fpaee  through  which  the  load  or  pullev 
E  moves  by  one  turn  of  the  bar.  If  a  Ample  eapftane 
ot  the  lame  dimenfions  had  been  employed,  the  length 
of  rope  coiled  round  the  barrel  would  have  been  6p 
O  2  inches ; 
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double  ma¬ 
chine  on 
the  fame 
principle. 
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Inches  $  and  the  fpace  defcribed  by  the  pulley,  or  load 
'f  to  be  overcome,  would  have  been  30  inches.  Now,  as 
the  power  is  to  the  weight  as  the  velocity  of  the  weight 
is  to  the  velocity  of  the  power,  and  as  the  velocity  of 
the  power  is  the  fame  in  both  capftanes,  the  weights 
which  they  will  raife  will  be  as  i~  to  30.  If  it  is  will¬ 
ed  to  double  the  power  of  the  machine,  w7e  have  only 
to  cover  the  cylinder  C  w  ith  lathes  a  quarter  of  an 
inch  thick,  fo  that  the  difference  between  the  radii  of 
eaeh  cylinder  may  be  half  as  little  as  before  y  for  it  is 
obvious  that  the  power  of  the  capftanc  increafes  as  the 
difference  between  the  radii  of  the  cylinders  is  diminifh- 
ed.  As  we  increafe  the  power,  therefore,  we  increafe 
the  flrength  of  our  machine,  wrhile  all  other  engines 
are  proportionably  enfeebled  by  an  augmentation  of 
power.  Were  we  for  example  to  increafe  the  power  of 
the  common  capftane,  we  muff  diminifh  the  barrel  .in 
the  fame  proportion,  fuppofing  the  bar  A  B  not  to  ad¬ 
mit  of  being  lengthened,  which  vrill  not  only  diminifh 
its  flrength,  but  deflroy  much  of  its  power  by  the  ad¬ 
ditional  llexure  of  the  rope. — This  capflane  may  be  ea- 
fily  converted  into  a  crane  by  giving  the  compound 
barrel  a  horizontal  pofition,  and  fubftituting  a  winch 
inflead  of  the  bar  AB.  The  fuperiority  of  fuch  a 
crane  above  the  common  ones  does  not  require  to  be 
pointed  out  ;  but  it  has  this  additional  advantage,  that 
it  allows  the  weight  to  flop  at  any  part  of  its  progrefs, 
without  the  aid  of  a  ratchet  wheel  and  catch,  becaufe 
the  two  parts  of  the  rope  pull  on  the  contrary  fides  of 
the  barrel.  The  rope  indeed  which  coils  round  the 
larger  part  of  the  barrel  a&s  with  a  larger  lever,  and 
confequently  with  greater  force  than  the  other  \  but  as 
this  excefs  of  force  is  not  fufficient  to  overcome  the 
friCtion  of  the  machine,  the  w eight  will  remain  fla¬ 
tionary  in  any  part  of  its  path.  ( Appendix  to  Fer- 
gufon's  LeBures ,  vol.  ii.).  % 

3 69.  The  principle  on  which  the  preceding  capflane 
'  is  conftru&ed,  might  be  applied  with  great  advantage 

when  two  feparate  axles  AC,  BD  are  driven  by  means 
of  the  winch  H  and  the  wheels  B  and  A.  It  is  evi¬ 
dent  that  when  the  wincli  is  turned  round  in  one  di¬ 
rection,  the  rope  R  is  unwinded  from  the  axle  BD  } 
the  wheel  B  drives  the  wheel  A,  fo  that  the  axle  AC 
moves  in  a  direction  oppofite  to  that  of  BD,  and  the 
rope  is  coiled  round  the  axle  A.C.  If  the  wheels  A,  B 
are  of  the  fame  diameter  and  the  fame  number  of  teeth, 
the  weight  W  will  be  flationary,  as  the  rope  winded 
about  one  axle  will  be  always  equal  to  what  is  unwind¬ 
ed  from  the  other.  If  the  wheels  have  different  diame¬ 
ters,  or  different  numbers  of  teeth,  the  quantity  of  rope 
wound  round  the  one  axle  will  exceed  what  is  un¬ 
wound  from  the  other,  and  the  weight  will  be 
raifed. 

Chap.  III.  On  the  ’Nature  of  FriBion  and  the  Method 

of  diminifhing  its  effeBs  in  Machinery  ;  and  on  the 

Rigidity  of  Ropes. 

370.  The  friCtion  generated  in  the  communicating 
parts  of  machinery,  oppofes  fuch  a  refinance  to  the  impel¬ 
ling  power,  and  is  fo  injurious  to  the  machine  itfelf,  that 
an  acquaintance  with  the  nature  and  effeCls  of  this  re¬ 
tarding  force,  and  with  the  method  of  diminifhing  its 
effeCls  on  machinery,  is  of  infinite  importance  to  the 
praClical  mechanic. 


371.  The  fubjeCt  of  friCtion  has  been  examined  at  Praftical 
great  length,  by-  Amont.ons,  Bulfinger,  Parent,  Euler,  Mechanics, 
and  Boffut,  and  has  lately  occupied  the  attention  of v  *  J 
our  ingenious  countryman  Mr  Vince  of  Cambridge. 

He  found  that  the  friCtion  of  hard  bodies  in  mo-  Rcfu!t  of 
ticn  is  an  uniformly  retarding  force,  and  that  the  Vince’s  ex* 
quantity  of  friCtion  confidered  as  equivalent  to  a  weight  Periments‘ 

drawing  the  body  backwards  is  equal  to  M  — ^ 

where  M  is  the  moving  force  expreffed  by  its  -weight, 

W  the  weight  of  the  body  upon  the  horizontal  plane, 

S  the  fpace  through  which  the  moving  force  or  weight 
defeended  in  the  time  /,  and  ^=16.087  feet,  the  force 
of  gravity.  Mr  Vince  alfo  found  that  the  quantity  of 
friClion  increafes  in  a  lefs  ratio  than  the  quantity  of 
matter  or  weight  of  the  body,  and  that  the  friCtion  of 
a  body  does  not  continue  the  fame  when  it  has  dif¬ 
ferent  furfaces  applied  to  the  plane  on  which  it 
moves,  but  that  the  fmalleft  furfaces  will  have  the 
leaf!  friClion.  . 

372.  Notwithflanding  the  attempts  of  preceding 
philofophers  to  unfold  the  nature  of  friClion,  it  -was 
referved  for  the  celebrated  Coulomb  to  furmount  therXperj.. 
difficulties  which  are  infeparable  from  fuch  an  in-mentsof 
veftigation,  and  to  give  an  accurate  and  fatisfaClory  Coulomb 
view  of  this  difficult  branch  of  mechanical  philofo- 

phy.  By  employing  large  bodies  and  conducting  his 
experiments  on  a  large  fcale,  he  has  correCled  feveral 
errors  which  arofe  from  the  limited  experiments  of 
others ;  he  has  brought  to  light  many  new  and  link¬ 
ing  phenomena,  and  confirmed  others  which  were  hi¬ 
therto  but  partially  eflablifhed.  As  it  would  be  foreign 
to  the  nature  of  this  work  to  follow  this  ingenious  phi- 
lofopher  through  his  numerous  and  varied  experiments, 
we  fhall  onlyprefent  the  reader  with  the  interesting  re- 
fults  to  which  they  led. 

r.  The  friClion  of  homogeneous  bodies,  or  bodies  of 
the  fame  kind,  moving  upon  one  another,  is  generally 
fuppofed  to  be  greater  than  that  of  heterogeneous  bo.- 
dies  ;  but  Coulomb  has  (hewn  that  there  arc  exceptions 
to  this  rule.  He  found,  for  example,  that  the  friCtion 

of  oak  upon  oak  was  equal  to  — - —  of  the  force  of  pref- 
fion  \  the  friCtion  of  pine  againfl  pine  — and  that 


of  oak  againfl  pine 


M 


1.78  ’ 

The  friClion  of  oak  againfl 


copper  was  -  —  ,  and  that  of  oak  againfl  iron  nearly 
the  fame. 

2.  It  was  generally  fuppofed,  that  in  the  cafe  of 
wood,  the  friCtion  is  greatefl  when  the  bodies  are  dragr 
ged  contrary  to  the  courfe  of  their  fibres  5  but  Coulomb 
has  fhewn  that  the  friCtion  is  in  this  cafe  fometimes 
the  fmalleft.  When  the  bodies  moved  in  the  direClion 


of  their  fibres,  the  friClion  was 


2*34 


of  the  force  with 


which  they  were  preffed  together  *,  but  when  the  mo¬ 
tion  was  contrary  to  the  courfes  of  the  fibres,  the  fric¬ 
tion  was  only  — l—. 

3-76 

3.  The  longer  the  rubbing  furfaces  remain  in  contaB , 
the  greater  is  their  fri&ion.~~W\izii  wood  was  moved 

upon 


5 


M  E  C  H 

practical  upon  wood,  according  to  the  direction  of  the  fibres,  the 
Mechanics,  friction  was  increafed  by  keeping  the  furfaces  in  con- 
ta6t  for  a  few  feconds;  and  when  the  time  was  prolong¬ 
ed  to  a  minute,  the  friction  teemed  to  have  reached  its 
far  theft  limit.  But  when  the  motion  was  contrary  to 
the  courfe  of  the  fibres,  a  greater  time  was  neceffary  be¬ 
fore  the  fridlion  arrived  at  its  maximum.  When  wood 
was  moved  upon  metal,  the  friction  did  not  attain  its 
maximum  till  the  furfaces  continued  in  contact  for  five 
or  fix  days  ;  and  it  is  very  remarkable,  that  when 
wooden  furfaces  were  anointed  with  tallow,  the  time 
requilitc  for  producing  the  greateft  quantity  of  friction 
is  increafed.  The  increafe  of  fri&ion  which  is  gene¬ 
rated  by  prolonging  the  time  of  contact  is  fo  great, 
that  a  body  weighing  1650  pounds  was  moved  with  a 
force  of  64  pounds  when  firft  laid  upon  its  correfpond- 
ing  furface.  After  having  remained  in  contact  for  the 
fpace  of  three  feconds,  it  required  160  pounds  to  put  it 
in  motion  \  and,  when  the  time  was  prolonged  to  fix 
days,  it  could  fcarcely  be  moved  with  a  force  of  622 
pounds.  When  the  furfaces  of  metallic  bodies  were 
moved  upon  one  another,  the  time  of  producing  a  maxi¬ 
mum  of  friction  was  not  changed  by  the  interpofition 
of  olive  oil ;  it  was  increafed,  however,  by  employing 
fwine’s  greafe  as  an  unguent,  and  was  prolonged  to  five 
or  fix  days  by  befmearing  the  furfaces  with  tallow. 

4.  FriBion  is  in  general  proportional  to  the  force  with 
which  the  rubbing  furfaces  are  prejfed  together  ;  and  is , 
for  the'mofl  part,  equal  to  between  -J-  and  ^  of  that  force . 
— In  order  to  prove  the  firft  part  of  this  propofition. 
Coulomb  employed  a  large  piece  of  wood,  whofe  fur- 
face  contained  three  fquare  feet,  and  loaded  it  fuccef- 
fively  with  74  pounds,  874  pounds,  and  2474  pounds. 

In  thefe  cafes  the  fri£lion  was  fucceffively  — — ,  — 

2.46  2.16 

— —  of  the  force  of  predion }  and  when  a  lefs  furface  and 

other  weights  were  ufed,  the  fri£tion  was  — -7,  - , 

6  ’  2.36  2.42’ 

T 

Similar  refults  were  obtained  in  all  Coulomb’s 


2.40 

experiments,  even  when  metallic  furfaces  were  employ¬ 
ed.  The  fecond  part  of  the  propofition  has  alfo  been 
'  eftablifhed  by  Coulomb.  He  found  that  the  greatefl 
fri£lion  is  engendered  when  oak  moves  upon  pine,,  and 

v  that  it  amounts  to  of  the  force  of  predion  5  on 

the  contrary,  when  iron  moves  upon  brafs,  the  leaf! 
fri&ion  is  produced,  and  it  amounts  to  -J  of  the  force  of 
predion. 

5.  FriBion  is  in  general  not  increafed  by  augmenting 
the  rubbing  furfaces . — When  a  fuperficies  of  three  feet 
fquare  was  employed,  the  fri£lion,  with  different 

1 


weights,  was 


2.28 


at  a  medium  •,  but  when  a  fmall 


furface  was  ufed,  the  fri£tion  inftead  of  being  greater,  as 
might  have  been  expe&ed,  was  only  — . 

Fritfiion  di-  6.  FriBion  for  the  mof  part  is  not  augmented  by  an 
mini  (bed  by  increafe  of  velocity .  In  fome  cafes,  it  is  diminifhed  by 

th^veloa  an  auSmentat^on  °f  celerity, — M.  Coulomb  found,  that 
ty#  when  wood  moved  upon  wood  in  the  dire<5iion  of  the 

fibres,  the  fri&ion  was  a  conftant  quantity,  however 
much  the  velocity  was  varied ;  but  that  when  the  fur- 
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faces  were  very  fmall  in  refpefl  to  the  force  with  which  Practical 
they  were  prelfed,  the  friBion  was  dimmi/hed  by  aug-  ^-humes.^ 
meriting  the  rapidity  :  the  fridlion,  on  the  contrary,  was 
increafed  when  the  furfaces  were  very  large  when  com¬ 
pared  with  the  force  of  predion.  When  the  wood  was 
moved  contrary  to  the  direction  of  its  fibres,  the  fric¬ 
tion  in  every  cafe  remained  the  fame.  If  wood  be 
moved  upon  metals,  the  iri6lion  is  greatly  increafed  by 
an  increafe  of  velocity  ;  and  when  metals  move  upon 
wood  befmeared  with  tallow,  the  fri&ion  is  ftill  aug¬ 
mented  by  adding  to  the  velocity  When  metals  move 
upon  metals,  the  tri&ion  is  always  a  conftant  quantity  •, 
but  when  heterogeneous  fubftances  are  employed  which 
are  not  bedaubed  with  tallow,  the  fridlion  is  fo  increa¬ 
fed  with  the  velocity,  as  to  form  an  arithmetical  pro- 
gredion  when  the  velocities  form  a  geometrical  one. 

7.  The  friBion  of  loaded  cylinders  rolling,  upon  a  ho - 
ri%ontal  plane,  is  in  the  direB  ratio  of  their  weights,  and 
the  inverfe  ratio  of  their  diameters .  In  Coulomb’s  ex¬ 
periments,  the  fri&ion  of  cylinders  of  guaiacum  wood, 
which  were  two  inches  in  diameter,  and  were  loaded 
with  1000  pounds,  was  18  pounds  or  of  the  force  of 
preffion.  In  cylinders  of  elm,  the  fri£Hon  was  greater  by  J-, 
and  was  fcarccly  diminifhed  by  the  interpofition  of  tallow. 

373.  From  a  variety  of  experiments  on  the  fridlion 
of  the  axes  of  pulleys,  Coulomb  obtained  the  following 
refults. — When  an  iron  axle  moved  in  a  brafs  bufh 
the  fri£lion  was  of  the  predion  ;  but  when  the  bufh 
was  befmeared  with  very  clean  tallow,  the  fri&ion  was 
only  XT }  when  fwine’s  greafe  was  interpofed,  the  fric¬ 
tion  amounted  to  ;  and  when  olive  oil  was  employ¬ 
ed  as  an  unguent,  the  fri£tion  was  never  lefs  than  -f 

or  —  .  When  the  axis  was  of  green  oak,  and  the  bufh 

7-5. 

of  guaiacum  wood,  the  fri&ion  was  when  tallow 
-was  interpofed  j  but  when  the  tallow  was  removed,  fo 
that  a  fmall  quantky  only  covered  the  furface,  the  fric¬ 
tion  was  increafed  to  xrT.  When  the  budi  was  made 
of  elm,  the  fri£tion  was  in  fimilar  circumftances  T*T  and 
~,  which  is  the  leaf!  of  all.  If  the  axis  be  made  of 
box,  and  the  bufh  of  guaiacum  wood,  the  fri&ion  will 
be  XT  and  circumftances  being  the  fame  as  before. 

If  the  axle  be  of  boxwood,  and  the  bufh  of  elm,  the 
fri&ion  will  be  and  j  and  if  the  axle  be  of  iron 
and  the  bufh  of  elm,  the  fridlion  will  be  of  the  force 
of  predion. 

374.  Having  thus  confidered  the  nature  and  effe6ls  of  Method  of 
fri&ion,  we  diall  now  attend  to  the  method  of  leffenmgdiim'niflung 
the  refiftance  -which  it  oppofes  to  the  motion  of  ma^^^8 
chines.  The  moft  efficacious  mode  of  accomplifhing0  n  lon* 
this  is  to  convert  that  fpecies  of  fri&ion  which  arifes 

from  one  body  being  dragged  over  another,  into  that 
which  is  occafioned  by  one  body  rolling  upon  another. 

As  this  will  always  diminifh  the  refiftance,  it  may  be 
eafily  effe&ed  by  applying  "wheels  or  rollers  to  the  foc- 
kets  or  bullies  which  fuftaift  the  gudgeons  of  large 
wheels,  and  the  axles  of  wheel  carriages.  Cafatus 
feerns  to  have  been  the  firft  who  recommended  this  ap¬ 
paratus.  It  was  afterwards  mentioned  by  Sturmius  and  Fricflion 
Wolfius  ;  but  was  not  ufed  in  practice  till  Sully  applied  wheels, 
it  to  clocks  in  the  year  1716,  and  Mondran  to  cranes 
in  17  75.  Notwithftanding  thefe  folitary  attempts  to 
introduce  frhftion  wheels,  they  feera  to  have  attraft- 
♦  ed  little  notice  till  the  celebrated  Euler  examined 

and 
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****  and  explained,  with  his  uFual  accuracy,  their  nature  and 
,v  *anics'  advantages.  The  diameter  of  the  gudgeons  and  pivots 
fliould  be  made  as  fmall  as  the  weight  of  the  wheel  and 
the  impelling  force  will  permit.  The  gudgeons  fliould 
reft  upon  wheels  as  large  as  circumstances  will  allow, 
having  their  axes  as  near  each  other  as  poffible,  but  no 
thicker  than  what  is  abfolutcly  necedary  to  fuitain  the 
fuperincumbent  weight.  When  thefe  precautions  are 
properly  attended  to,  the  rcfidance  which  arifes  from  the 
friftion  of  the  gudgeon,  &c.  will  be  extremely  trifling. 
Friction  375*  The  effefts  of  friction  may  likewife  in  fome 
may  be  di-  mcafure  be  removed  by  a  judicious  application  of  the 
mimflied  by  impeHinor  power,  and  by  proportioning  the  fize  of  the 
application  wheels  to  the  predfure  which  they  feverally  fuf- 

of  the  im-  tain.  If  we  fuppofe,  for  example,  that  the  weight  of  a 
pelling  -wheel,  whofe  iron  gudgeons  move  in  buflies  of  brafs,  is 
power.  I0Q  p()U11(Js  .  then  the  friftion  arifing  from  both  its 
gudgeons  will  be  equivalent  to  25  pounds.  If  we  fup¬ 
pofe,  alfo,  that  a  force  equal  to  40  pounds  is  employed 
to  impel  the  wheel,  and  afts  in  the  direftion  of  gravi¬ 
ty,  as  in  the  cafes  of  overfhot  wheels,  the  preffure  of 
the  gudgeons  upon  their  fupports  will  then  be  140 
pounds  and  the  friftion  35  pounds.  But  if  the  force 
of  40  pounds  could  be  applied  in  fuch  a  manner  as  to 
aft  in  direft  oppofition  to  the  wheel’s  weight,  the  pref¬ 
fure  of  the  gudgeons  upon  their  fupports  would  be 
100 — 40,  or  60  pounds,  and  the  friction  only  15 
pounds.  It  is  impoflible,  indeed,  to  make  the  moving 
force  aft  in  direft  oppofition  to  the  gravity  of  the 
wheel,  in  the  cafe  of  water  mills  \  and  it  is  often  im- 
prafticable  for  the  engineer  to  apply  the  impelling 
power  but  in  a  given  way :  but  there  are  many  cafes 
in  which  the  moving  force  may  be  fo  exerted,  as  at 
lead  not  to  increafe  the  friftion  which  arifes  from  the 
wheel’s  weight. 

376.  When  the  moving  force  is  not  exerted  in  aperpen- 
dicular  direftion,  but  obliquely  as  in  underfhot  wheels, 
the  gudgeon  will  prefs  with  greater  force  on  one  part  of 
the  Socket  than  on  any  other  part.  This  point  will  evi¬ 
dently  be  on  the  fide  of  the  bufli  oppofite  to  that  where 
the  power  is  applied  ;  and  its  didance  from  the  lowefl 
point  of  the  foeket,  which  is  fuppofed  circular  and  con¬ 
centric  with  the  gudgeon,  being  called  #,  we  fhall  have 
H 

Tang,  x  - =  .y- 9  that  is,  the  tangent  of  the  arch  con¬ 
tained  between  the  point  of  grcatefl  preffure  and  the 
loweft  point  of  the  bufli,  is  equal  to  the  fum  of  all  the 
horizontal  forces,  divided  by  the  fum  of  all  the  vertical 
forces  and  the  weight  of  the  wheel,  H  reprefenting  the 
former,  and  V  the  latter  quantities.  The  point  of 
greateft  preffure  being  thus  determined,  the  gudgeon 
mud  be  fupported  at  that  part  by  the  larged  friftion 
wheel,  in  order  to  equalize  the  friftion  upon  their  axles. 

The  application  of  thefe  general  principles  to  parti¬ 
cular  cafes  is  fo  fimple  as  not  to  require  any  illudration. 
To  aid  the  conceptions,  however,  of  the  praftical  me¬ 
chanic,  we  may  mention  two  cafes  in  which  friftion 
wheels  have  been  fuccefsfully  employed. 

Plate  377*  Mr  Gottlieb,  the  condruftor  of  a  new  crane, 
CCCXXIII.  has  received  a  patent  for  what  he  calls  an  anti-attrition 
£g-  axle-tree,  the  beneficial  effefts  of  which  he  has  afeer- 
tained  by  a  variety  of  trials.  It  confids  of  a  dee!  roller 
R  about  four  or  fix  inches  long,  which  turns  within  a 
groove  cut  in  the  inferior  part  of  the  axle-tree  C  which 
runs  in  the  nave  AB  of  the  wheel.  When  the  wheel- 
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carriages  are  at  red,  Mr  Gottlieb  has  given  the  friftion  Practical 
wheel  its  proper  pofition  j  but  it  is  evident  that  the  Mechanics, 
point  of  greated  preffure  will  change  when  they  are  J 

put  in  motion,  and  will  be  nearer  the  front  of  the  car¬ 
riage.  This  point,  however,  will  vary  with  the  weight 
of  the  load  ;  but  it  is  fufficiently  obvious  that  the  fric¬ 
tion  roller  diould  be  at  a  little  didance  from  the  lowed 
point  of  the  axle-tree. 

378.  Mr  Garnett  of  Bridol  has  applied  friftion  rollers 
in  a  different  manner,  which  does  not,  like  the  prece¬ 
ding  method,  weaken  the  axle-tree.  Indead  of  fixing 
them  in  the  iron  part  of  the  axle,  he  leaves  a  fpace  be¬ 
tween  the  nave  and  the  axis  to  be  filled  with  equal  roll¬ 
ers  almod  touching  each  other.  A  feftion  of  this  Fig. 
apparatus  is  reprefented  in  fig.  7.  where  A  BCD  is  the 
metallic  ring  inferted  in  the  nave  of  the  wheel.  The 
axle-tree  is  reprefented  at  E,  placed  between  the  friftion 
rollers  I,  I,  I,  made  of  metal,  and  having  their  axes 
inferted  into  a  circle  of  brafs  which  paffes  through  their 
centres.  The  circles  are  rivetted  together  by  means  of 
bolts  paffmg  between  the  rollers,  in  order  to  keep  them 
feparate  and  parallel. 

379.  As  it  appears  from  the  experiments  of  Coulomb, 
that  the  lead  friftion  is  generated  when  polilhed  iron 
moves  upon  brafs,  the  gudgeons  and  pivots  of  wheels, 
and  the  axles  of  friftion  rollers,  fliould  all  be  made  of 
polifhed  iron  ;  and  the  bufhes  in  which  thefe  gudgeons 
move,  and  the  friftion  wheels,  fliould  be  formed  of  po¬ 
lifhed  brafs. 

380.  When  every  mechanical  contrivance  has  been  Friftion  db 
adopted  for  diminidiing  the  obdruftion  which  arifes  miniflied by 
from  the  attrition  of  the  communicating  parts,  it  may  unguents, 
be  dill  farther  removed  by  the  judicious  application  of 
unguents.  The  mod  proper  for  this  purpofe  are  fwine’s 

greafe  and  tallow  when  the  furfaces  are  made  of  wood, 
and  oil  when  they  are  of  metal.  When  the  force  with 
which  the  furfaces  are  prefied  together  is  very  great, 
tallow  will  diminifh  the  friftion  more  than  fwine’s 
greafe.  When  the  wooden  furfaecs  are  very  fmall,  un¬ 
guents  will  lefTen  their  friftion  a  little,  but  it  will  be 
greatly  diminidied  if  wood  moves  upon  metal  greafed 
with  tallow.  If  the  velocities,  however,  are  increafed, 
or  the  unguent  not  often  enough  renewed,  in  both  thefe 
cafes,  but  particularly  in  the  lad,  the  unguent  will  be 
more  injurious  than  ufeful.  The  bed  mode  of  applying 
it,  is  to  cover  the  rubbing  furfaces  with  as  thin  a  dra- 
tum  as  poffible,  for  the  friftion  will  then  be  a  condant 
quantity,  and  will  not  be  increafed  by  an  augmentation 
of  velocity. 

381.  In  fmall  works  of  wood,  the  interpofition  of  the 
powder  of  black  lead  has  been  found  very  ufeful  in  re¬ 
lieving  the  motion.  The  ropes  of  pulleys  fhould  be 
rubbed  with  tallow,  and  whenever  the  ferew  is  ufed, 
the  fquare  threads  diould  be  preferred.”  Appendix  to 
Fergufords  LeBures ,  vol.  ii. 

382.  When  ropes  pafs  over  cylinders  or  pulleys,  a  On  the  n* 
confiderable  force  is  neceflary  to  bend  them  into  the  gidlty  0 
form  of  the  circumference  round  which  they  are  coiled. 

The  force  which  is  necedary  to  overcome  this  refidance 
is  called  the  Jlifftiefs  or  rigidity  of  the  ropes.  This  im¬ 
portant  fubjeft  was  fird  examined  by  Amontons,  *  who  *  Mem. 
contrived  an  ingenious  apparatus  for  afeertaining  the^^*16^* 
rigidity  of  ropes.  His  experiments  were  repeated  and  F 
confirmed  in  part  by  fubfequent  philofophers,  but  par¬ 
ticularly  by  M.  Coulomb,  who  lias  invedigated  the  fub- 
X  jeft 
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Practical  je6l  with  more  care  and  fuccefs  than  any  of  his  prede- 
Mechanics.  ceflfors.  His  experiments  were  made  both  with  the  ap- 
paratus  of  Amontons,  and  with  one  of  his  own  inven¬ 
tion  }  and  as  there  was  no  great  difcrepancy  in  the  re¬ 
fults,  he  was  authorifed  to  place  more  confidence  in  his 
experiments.  The  limits  of  this  article  will  not  per¬ 
mit  us  to  give  an  account  of  the  manner  in  which  the 
experiments  were  conduced,  or  even  to  give  a  detailed 
view  of  the  various  conclufions  which  were  obtained.  We 
can  only  prefent  the  reader  with  fome  of  thofe  leading 
refults  which  may  be  ufeful  in  the  conftru£lion  of  ma¬ 
chinery. 

1.  The  rigidity  of  ropes  increafes,  the  more  that 
the  fibres  of  which  they  are  compofed  are  twilled. 

2.  The  rigidity  of  ropes  increafes  in  the  duplicate 
ratio  of  their  diameters.  According  to  Amontons  and 
Defaguliers,  the  rigidity  increafes  in  the  fimple  ratio  of 
the  diameters  of  the  ropes  ;  but  this  probably  arofe 
from  the  flexibility  of  the  ropes  which  they  employed  : 
for  Defaguliers  remarks,  that  when  he  ufed  a  rope  whofe 
diameter  was  half  an  inch,  its  rigidity  was  increafed  in 
a  greater  proportion  ;  fo  that  it  is  probable  that  if  they 
had  employed  ropes  from  two  to  four  inches  in  diame¬ 
ter,  like  thofe  ufed  by  Coulomb,  they  would  have  ob¬ 
tained  fimilar  refults.  (See  N°  9.) 

3.  The  rigidity  of  ropes  is  in  the  fimple  and  dire£l 
ratio  of  their  tenfion. 

4.  The  rigidity  of  ropes  is  in  the  inverfe  ratio  of 
the  diameters  of  the  cylinders  round  which  they  are 
coiled. 

5.  In  general,  the  rigidity  of  ropes  is  dire£lly  as 
their  tenfions  and  the  fquares  of  their  diameters,  and  in- 
verfely  as  the  diameters  of  the  cylinders  round  wrhich 
they  are  wound. 

6.  The  rigidity  of  ropes  increafes  fo  little  with  the 
velocity  of  the  machine,  that  it  need  not  be  taken  into 
the  account  when  computing  the  effe£ls  of  machines. 

7.  The  rigidity  of  fmall  ropes  is  diminifhed  when  pe¬ 
netrated  with  moifture  \  but  when  the  ropes  are  thick, 
their  rigidity  is  increafed. 

8.  The  rigidity  of  ropes  is  increafed  and  their  ftrength 
diminifhed  when  they  are  covered  with  pitch  5  but  when 
ropes  of  this  kind  are  alternately  immerfed  in  the  fea 
and  expofed  to  the  air,  they  laft  longer  than  when  they 
are  not  pitched. — This  increafe  of  rigidity,  however,  is 
not  fo  perceptible  in  fmall  ropes  as  in  thofe  which  are 
pretty  thick. 

9.  The  rigidity  of  ropes  covered  with  pitch  is  a  fixth 
part  greater  during  froft  than  in 4 the  middle  of  fummer, 
but  this  increafe  of  rigidity  does  not  follow  the  ratio  of 
their  tenfions. 

1  o.  The  refiflance  to  be  overcome  in  bending  a  rope 
*>ver  a  pulley  or  cylinder  may  be  reprefented  by  a  for- 

d  J^n 

mula  compofed  of  two  terms.  The  firfl  term - is  a 

conflant  quantity  independent  of  the  tenfion,  a  being  a 
conflant  quantity  determined  by  experiment,  Dw  a 
power  of  the  diameter  D  of  the  rope,  and  r  the  radius 
of  the  pulley  or  cylinder  round  which  the  rope  is  coil- 

b 

ed.  The  fecond  term  of  the  formula  is  Tx - , 

r 

where  T  is  the  tenfion  of  the  rope,  b  a  conflant  quanti¬ 
ty,  and  D«  and  r  the  fame  as  before.  Hence  the  com¬ 


plete  formula  is 


a  D* 


-TX 


b  D* 


D*  ,  I>ra(flkal 

- X  ®  t  f  ^  Mechanics. 


r  r 

The  exponent  n  of  the  quantity  D  di miniflies  with  the 
flexibility  of  the  rope,  but  is  generally  equal  to  1.7  or 
1.8  \  or,  as  in  N°  2.  the  rigidity  is  nearly  in  the  dupli¬ 
cate  ratio  of  the  diameter  of  the  rope.  When  the  cord 
is  much  ufed,  its  flexibility  is  increafed,  and  n  becomes 
equal  to  1.5  or  1.4. 


Chap.  IV.  On  the  Nature  and  Advantages  of  F/u 
Wheels . 

383.  A  FLY,  in  mechanics,  is  a  heavy  w’heel  or  cylinder 
which  moves  rapidly  upon  its  axis,  and  is  applied  to 
machines  for  the  purpofe  of  rendering  uniform  a  deful- 
tory  or  reciprocating  motion,  arifing  either  from  the 
nature  of  the  machinery,  from  an  inequality  in  the 
refiftance  to  be  overcome,  or  from  an  irregular  applica¬ 
tion  of  the  impelling  powrer.  When  the  firfl  mover  is 
inanimate,  as  wind,  water,  and  fleam,  an  inequality  of  force 
obvioufly  arifes  from  a  variation  in  the  velocity  of  the  wind, 
from  an  increafe  or  decreafe  of  water  occafioned  by 
fudden  rains,  or  from  an  augmentation  or  diminution  of 
the  fleam  in  the  boiler,  produced  by  a  variation  in  the 
heat  of  the  furnace  y  and  accordingly  various  methods 
have  been  adopted  for  regulating  the  a£lion  of  thefe 
variable  powers.  The  fame  inequality  of  force  obtain? 
when  machines  are  moved  by  horfes  or  men.  Every 
animal  exerts  its  greateft  ftrength  when  firfl  fet  to  work.- 
After  pulling  for  fome  time,  its  ftrength  will  be  impair¬ 
ed  5  and  wThen  the  refiftance  is  great,  it  wall  take  fre¬ 
quent  though  fhort  relaxations,  and  then  commence 
its  labour  with  renovated  vigour.  Thefe  intervals  of 
reft  and  vigorous  exertion  muft  always  produce  a  varia¬ 
tion  in  the  velocity  of  the  machine,  which  ought  parti¬ 
cularly  to  be  avoided,  as  being  detrimental  to  the  com¬ 
municating  parts  as  well  as  the  performance  of  the  ma¬ 
chine,  and  injurious  to  the  animal  which  is  employed  to 
draw  it.  But  if  a  fly,  confifting  either  of  crofs  bars,  or. 
a  maffy  circular  rim,  be  connected  with  the  machinery, 
all  thefe  inconveniences  will  be  removed.  As  every  fly 
wheel  muft  revolve  with  great  rapidity,  the  momen¬ 
tum  of  its  circumference  muft  be  very  confiderable,  and 
will  confequently  refill  every  attempt  either  to  accelerate 
or  retard  its  motion.  When  the  machine  therefore  has 
been  put  in  motion,  the  fly  wheel  will  be  whirling  with 
an  uniform  celerity,  and  with  a  force  capable  of  con¬ 
tinuing  that  celerity  when  there  is  any  relaxation  in  the 
impelling  power.  After  a  fliort  reft  the  animal  renews 
his  efforts  *,  but  the  machine  is  now  moving  with  its  for¬ 
mer  velocity,  and  thefe  frefh  efforts  will  have  a  tendency 
to  increafe  that  velocity.  The  fly,  however,  nowr  a£ls 
as  a  refilling  power,  receives  the  greateft  part  of  the 
fuperfluous  motion,  and  caufes  the  machinery  to  preferve 
its  original  celerity.  In  this  way  the  fly  fecures  to  the 
engine  an  uniform  motion,  whether  the  animal  takes 
occafional  relaxations  or  exerts  his  force  with  redoubled 
ardour. 

384.  We  have  already  obferved  that  a  defultory  or  va¬ 
riable  motion  frequently  arifes  from  the  inequality  of 
the  refiftance,  or  work  to  be  performed.  This  is  particu¬ 
larly  manifeft  in  thrafhing  mills,  on  a  fmall  fcale,  which 
arc  driven  by  water.  When  the  corn  is  laid  unequally 
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Practical  on  the  feeding  board,  fo  that  toe  much  is  taken  in  by 
Mechanics.  the  fjuted  .  rollers,  this  inci  cafe  of  refinance  inftantly 
affedls  the  machinery,  and  communicates  a  defultory  or 
irregular  motion  even  to  the  water  wheel  or  firfl:  mover. 
This  variation  in  the  velocity  of  the  impelling  power 
may  be  dillindlly  perceived  by  the  ear  in  a  calm  even¬ 
ing  when  the  machine  is  at  work.  The  bell;  method  of 
correcting  theie  irregularities  is  to  employ  a  fly  wheel, 
which  will  regulate  the  motion  of  the  machine  when 
the  refiftance  is  either  augmented  or  diminiihed.  In 
machines  built  upon  a  large  fcale  there  is  no  neceflity 
for  the  interpofition  of  n  fly,  as  the  inertia  of  the  ma¬ 
chinery  fupplies  its  place,  and  reads  every  change  of  mo¬ 
tion  that  may  be  generated  by  an  unequal  admiflion  of 
the  corn. 

385.  A  variation  in  the  velocity  of  engines  arifes  alfo 
from  the  nature  of  the  machinery.  Let  us  fuppofe  that  a 
weight  of  1000  pounds  is  to  be  raifed  from  the  bottom 
of  a  well  50  feet,  by  means  of  a  bucket  attached  to  an 
iron  chain  which  winds  rounds  a  barrel  or  cylinder,  and 
that  every  foot  length  of  this  chain  weighs  two  peu  ds. 
It  is  evident  that  the  refiftance  to  be  overcome  in  the 
firfl  moment  is  1 000  pounds  added  to  50  pounds  the 
weight  of  this  chain,  and  that  this  refiftance  diminilhes 
gradually  as  the  chain  coils  round  the  cylinder,  till  it 
is  only  1000  pounds  when  the  chain  is  completely 
woundup.  The  refiftance  therefore  decreafes  from  1050 
to  1000  pounds  5  and  if  the  impelling  power  is  inanimate, 
the  velocity  of  the  bucket  will  gradually  increafe  ;  but 
if  an  animal  is  employed,  it  will  generally  proportion 
its  a&ion  to  the  refilling  load,  and  mull  therefore  pull 
with  a  greater  or  lefs  force  according  as  the  bucket  is  near 
.the  bottom  or  top  of  the  well.  In  this  cafe,  however, 
the  afliftance  of  a  fly  may  be  difpenled  with,  becaufe 
the  refiftance  diminilhes  uniformly,  and  may  be  render¬ 
ed  conftant  by  making  the  barrel  conical,  fo  that  the 
chain  may  wind  upon  the  part  neareft  the  vertex  at  the 
commencement  of  the  motion,  the  diameter  of  the  bar¬ 
rel  gradually  increaling  as  the  weight  diminilhes.  In 
this  way  the  variable  refiftance  will  be  equalized  much 
better  than  by  the  application  of  a  fly  wheel,  for  the 
fly  having  no  motion  of  its  own  mull  neceflfarily  wafte 
the  impelling  power. 

386.  Having  thus  pointed  out  the  chief  caufes  of 
variation  in  the  velocity  of  machines,  and  the  method 
of  rendering  it  uniform  by  the  intervention  of  fly 
wheels,  the  utility,  and  in  fome  inllances  the  ricceffi- 
ty,  of  this  piece  of  mechanifm,  may  be  more  obvioufly 
illultrated  by  (hewing  the  propriety  of  their  application 
in  particular  cafes. 

^  See  .387.  In  the  defeription  of  Vaulone’s  pile  engine  *, 

Part  III.  the  reader  will  obferve  a  ftriking  inftance  of  the 

Plate  utility  of  fly  wheels.  The  ram  Q  is  raifed  between 
^  fi  1  guides  bb  by  means  of  horfes  adling  again!!  the 

**  ’  levers  S,  S  ;  but  as  foon  as  the  ram  is  elevated  to 
the  ton  of  the  guides,  and  difeharged  from  the  fol¬ 
lower  G,  the  refiftance  again!!  which  the  horfes  have 
been  exerting  their  force  is  fuddcnly  removed,  and 
thev  would  inftantaneoufly  tumble  down,  were  it  not 
for  th*  fly  O.  This  fly  is  connedled  with  the  drum  B 
by  means  of  the  trundle  X,  and  as  it  is  moving  with 
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a  very  great  force,  it  oppofes  a  fufKclerit  refiftance  to  Practical 
the  aclion  of  the  horfes,  till  the  ram  is  again  taken  up  Mechanics, 
by  the  follower.  A  <»*—  w 

388.  When  machinery  is  driven  by  a  fingle-ftroke 
fteam  engine,  there  is  fuch  an  inequality  in  the  impel¬ 
ling  power,  that  for  trvo  or  three  feconds  it  does  not 
aft  at  all.  During  this  interval  of  inaaivity  the  ma¬ 
chinery  would  neceffarily  flop,  were  it  not  impelled  by 
a  maffy  fly  wheel  of  a  great  diameter,  revolving  with 
rapidity,  till  the  moving  power  again  refumes  its 
energy. 

389.  If  the  moving  power  is  a  man  aaing  with  a 
handle  or  winch,  it  is  fubjedl  to  great  inequalities.  The 
greateft  force  is  exerted  when  the  man  pulls  the  handle 
upwards  from  the  height  of  his  knee,  and  he  a&s  with 
the  leal!  force  when  the  handle  being  in  a  vertical  po- 
fition  is  thru!!  from  him  in  a  horizontal  diredlion.  The 
force  is  again  increafed  when  the  handle  is  pulhcd  , 
downwards  by  the  man’s  weight,  and  it  is  diminiihed 
when  the  handle  being  at  its  lowed  point  is  pulled  to¬ 
wards  him  horizontally.  But  when  a  fly  is  properly 
connedled  with  -the  machinery,  thefe  irregular  exer¬ 
tions  arc  equalized,  the  velocity  becomes  uniform,  and 
the  load  it>  railed  with  an  equable  and  fteady  mo- 
tion. 

390.  In  many  cafes,  where  the  impelling  force  is  al¬ 
ternately  augmented  and  diminiihed,  the  performance 
of  the  machine  may  be  increafed  by  rendering  the  refif¬ 
tance  unequal,  and  accommodating  it  to  the  inequali* 
ties  of  the  moving  powTer.  Hr  Robifon  obferves  that 
“  there  are  fome  beautiful  fpecimens  of  this  kind  of 
adjuftment  in  the  mechanifm  of  animal  bodies.” 

Befidcs  the  utility  of  fly  wheels  as  regulators  of 
machinery,  they  have  been  employed  for  accumulating 
or  colle&ing  power.  If  motion  is  communicated  to  a 
fly  wheel  by  means  of  a  fmall  force,  and  if  this  force  is 
continued  till  the  wheel  has  acquired  a  great  velocity^ 
fuch  a  quantity  of  motion  will  be  accumulated  in  .  its 
circumference,  as  to  overcome  refiftances  and  produce 
cffedls  which  could  never  have  been  accomplilhcd  by 
the  original  force.  So  great  is  this  accumulation  of 
power  ;  that  a  force  equivalent  to  20  pounds  applied 
%  the  fpace  of  37  feconds  to  the  circumference  of  a 
cylinder  20  feet  diameter,  which  weighs  4713  pounds, 
would,  at  the  diftance  of  one  foot  from  the  centre,  give 
an  impulfe  to  a  mulket  ball  equal  to  what  it  receives 
from  a  full  charge  of  gunpowder.  In  the  fpace  of  fix 
minutes  and  10  feconds,  the  fame  eftedl  would  be  pro¬ 
duced  if  the  cylinder  was  driven  by  a  -man  who  con- 
ftantly  exerted  a  force  of  20  pounds  at  a  winch  one  foot 
long  (D). 

39 j.  This  accumulation  of  power  is  finely  exem¬ 
plified  in  the Jiing*  Wlien  the  thong  which  contains 
the  Hone  is  fwung  round  the  head  of  the  (linger,  the 
force  of  the  hand  is  continually  accumulating  in  the  re¬ 
volving  Hone,  till  it  is  difeharged  with  a  degree  of  rapi¬ 
dity  which  it  could  never  have  received  from  the  force 
of  the  hand  alone.  When  a  Hone  is  projected  from  the 
hand  itfelr,  there  is  even  then  a  certain  degree  of  force 
accumulated,  though  the  ftene  only  moves  through  the 
arch  of  a  circle,  if  we  fix  the  flone  in  an  opening  at 

the 


(d)  This  has  been  demonftrated  by  Mr  Atwood.  See  his  Treatife  on  Redlilineal  and  Rotatory  Motion* 
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^radical  extremity  of  a  piece  of  wood  two  feet  long,  and  dif- 
Mechanics,  charge  it  in  the  ufual  way,  there  will  be  more  force  ae- 
cumulated  than  with  the  hand  alone,  for  the  done  de- 
feribes  a  larger  arch  in  the  fame  time,  and  mud  there¬ 
fore  be  projefled  with  greater  force. 

392.  When  coins  or  medals  are  druck,  a  very  con- 
fiderable  accumulation  of  power  is  neceffary,  and  this  is 
effected  by  means  of  a  fly.  The  force  is  fird  accumu¬ 
lated  in  weights  fixed  in  the  end  of  the  fly.  This  force 
is  communicated  to  two  levers,  by  which  it  is  farther 
condcnfed  5  and  from  thefe  levers  it  is  tranfmitted  to  a 
ferew,  by  which  it  differs  a  fecond  condenfation.  The 
damp  is  then  impreffed  on  the  coin  or  medal  by  means 
of  this  force,  'which  was  fird  accumulated  by  the  fly, 
and  afterwards  augmented  by  the  intervention  of  two 
mechanical  powers. 

393.  Notwithdanding  the  great  advantage  of  fly 
wheels,  both  as  regulators  of  machines  and  colleflors 
of  power,  their  utility  wholly  depends  upon  the  pofition 
which  is  adigned  them  relative  to  the  impelled  and 
working1  points  of  the  engine.  Tor  this  purpofe 
no  particular  rules  can  be  laid  down,  as  their  pofition3 
depend  altogether  on  the  nature  of  the  machinery.  We 
may  obferve  however,  in  general,  that  when  fly  wheels 
are  employed  to  regulate  machinery,  they  fhould  be  near 
the  impelling  power  ;  and  when  ufed  to  accumulate 
force  in  the  working  point  they  fhould  not  be  far  didant 
from  it.  Ir  hand  mills  for  grinding  corn,  the  fly  is  for 
the  mod  part  very  injudicioufly  fixed  on  the  axis  to 
which  the  winch  is  attached ;  whereas  it  fhould  always 
be  fadened  to  the  upper  milldone  fo  as  to  revolve  with 
the  fame  rapidity.  In  the  fird  pofition  indeed  it  mud 
equalize  the  varying  efforts  of  the  power  which  moves 
the  winch  •,  but  when  it  is  attached  to  the  turning  mill- 
done,  it  not  only  does  this,  but  contributes  very  effec¬ 
tually  to  the  grinding  of  the  corn. 

Deforiptiott  394.  A  new  kind  of  fly,  called  a  conical  pendulum 

•f  the  co-  has  been  ingenioufly  employed  by  Mr  Watt  for  procur- 

Sulum611"  a  ^e,:erm'nate  velocity  at  the  working  point  of  his 
fleam-engine.  It  is  reprefenfed  in  fig.  8.  where  AB  is 
a  vertical  axis  moving  upon  pivots,  and  driven  by  means 
of  a  rope  palling  from  the  axis  of  the  large  fly  over  the 
fheave  EF.  The  large  balls  M,  N  are  fixed  to  the 
rods  IMG,  MH,  which  have  an  angular  motion  round 
P,  and  are  coune&ed  by  joints  at  G  and  H,  with  the 
rods  GK,  HK  attached  to  the  extremity  of  the  lever  KL 
whole  centre  of  motion  is  L,  and  whole  other  extremity 
is  conne£led  with  the  cock  which  admits  the  fleam  into 
the  cylinder.  The  frames  CD  and  QR  prevent  the 
ball*  from  receding  too  far  from  the  axis,  or  from  ap¬ 
proaching  too  near  it.  Now  when  this  conical  pendu¬ 
lum  is  put  in  motion,  the  centrifugal  force  of  the  balls 
M,  N  makes  them  recede  from  the  axis  AB.  In  con- 
fequence  of  this  recefs,  the  points  C,  H,  K  are  deprefs- 
ed,  and  the  other  extremity  of  the  lever  is  railed  5  and 
the  cock  admits  a  certain  quantity  of  fleam  into  the  cy¬ 
linder.  When  the  velocity  of  the  fly  is  by  any  means 
increafcd,  the  balls  recede  dill  farther  from  the  axis,  the 
extremity  of  the  lever  is  raifed  higher,  and  the  cock 
clofes  a  little  and  diminidies  the  fupply  of  fleam .  From 
this  diminution  in  the  impelling  power,  the  velocity  of 
the  fly  and  the  conical  pendulum  decreafes,  and  the  balls 
Ccfume  their  former  pofition.  In  this  way,  when  there  is 
any  increafe  or  diminution  in  the  velocity  of  the  fly, 
VOL.  XIII.  Part  I. 
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the  correfponding  increafe  or  diminution  in  the  centrifu-  Practical 
gal  force  of  the  balls  raifes  or  depreffes  the  arm  of  the  le-  Mechanics, 
ver,  admits  a  greater  or  a  lefs  quantity  of  fleam  into  the  - 

cylinder,  and  redores  to  the  engine  its  former  velocity. 

Chap.  V.  On  the  Teeth  of  Wheels ,  and  the  Wipers  of 
Stampers . 

395.  In'  the  couflruflion  of  machines,  we  mud  not  only 
attend  to  the  form  and  number  of  their  parts,  but  alfo  t© 
the  mode  by  which  they  are  to  be  connefled.  It  would 
be  eafy  to'fhew,  did  the  limits  of  this  article  permit  it, 
that,  when  one  wheel  impels  another,  the  impelling 
power  will  fometimes  a  61  with  greater'  and  fometimes 
with  lefs  force,,  unlefs  the  teeth  of  one  or  both  of  the 
wheels  be  parts  of  a  curve  generated  after  the  manner 
of  an  epicycloid  by  the  revolution  of  one  circle  along  the 
convex  or  concave  fide  of  another.  It  may  be  fuflicient 
to  (hew,  that,  when  one  wheel  impels  another  by  the  ac¬ 
tion  of  epicycloidal  teeth,  their  motion  will  be  uniform. 

Let  the  wheel  CD  drive  the  wheel  AB  by  means  ot  the 
epicycloidal  teeth  mp,  nq ,  or,  a&ing  upon  the  infinite-  Fig.  j. 
ly  fmall  pins  or  fpindles  a,  b,  c  ;  and  let  the  epicycloids 

mP\  n  &c.  be  generated  by  the  circumference  of  the 
wheel  AB,  rolling  upon  the  convex  circumference  of 
the  wheel  CD.  From  the  formation  of  the  epicycloid 
it  is  obvious  that  the  arch  a  b  is  equal  to  tn  n,  and  the 
arch  a  c  to  mo  ;  for  during  the  formation  of  the  part  n  b 
of  the  epicycloid  n  q ,  every  point  of  the  arch  a  b  is  ap¬ 
plied  to  every  point  of  the  arch  m  n,  and  the  fame  hap¬ 
pens  during  the  formation  of  the  part  c  0  of  the  epicy¬ 
cloid  0  r.  Let  us  now  fuppofe  that  the  tooth  m p  be¬ 
gins  to  a61  on  the  pin  a,  and  that  b,  c  are  fucceflive 
pofitions  of  the  pin  a  after  a  certain  time  ;  then,  n  q , 

0  r  wiH  be  the  pofitions  of  the  tooth  m p  after  the  fame 
time  5  but  a  bzsim  n  and  a  czzm  0,  therefore  the  wheels 
AB,  CD,  when  the  arch  is  driven  by  epicycloidal  teeth, 
move  through  equal  fpaces  in  equal  times,  that  is,  the 
force  of  the  wheel  CD,  and  the  velocity  of  the  wheels 
AB,  are  always  uniform. 

396.  In  illufl rating  the  application  of  this  property 
of  the  epicycloid,  which  was  difeovered  by  Olaus  Roe- 
mer  the  celebrated  Danifh  aflronomer,  we  fhall  call  the 
fmall.  wheel  the  pinion,  and  its  teeth  the  leaves  of  the 
pinion. .  The  line  which  joins  the  centre  of  the  wheel 
and  pinion  is  called  the  line  of  centres .  There  are  three 
different  ways  in  which  the  teeth  of  one  wheel  may 
drive  another,  and  each  of  thefe  modes  of  aflion  re¬ 
quires  a  different  form  for  the  teeth. 

1.  When  the  a61ion  is  begun  and  completed  after  the 
teeth  have  paffed  the  line  of  centres. 

2.  When  the  action  is  begun  and  completed  before 
they  reach  the  line  of  centres. 

3.  When  the  a6tion  is  carried  on,  on  both  fides  of  the 
line  of  centres. 

397*  1  •  The  fird  of  thefe  modea  of  a61ion  is  reprefented  Fir*  moth 
in  fig.  1.  where  B  is  the  centre  of  the  wheel  (d),  A  that of  a<A*on- 
of  the  pinion,  and  AB  the  line  of  centres.  It  is  evident 
from  the  figure,  that  the  part  b  of  the  tooth  ab  of  the  gT  fj 
wheel,  does  not  a 61  on  the  leaf  m  of  the  pinion  till 
they  arrive  at  the  line  of  centres  AB  $  and  that  all  the 
a6tion  is  carried  on  after  they  have  paffed  this  line,  and 
is  completed  when  the  leaf  ™  comes  into  the  fituation  nm 
When  this  mode  of  a61ion  is  adopted,  the  a6ting  faces 
T  of 


(d)  In  fig?.  1,  2,  3,  4*  the  letter  B  h  fuppofed  t®  be  placed  at  the  centre  of  the  wheels.. 
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Practical  of  the  leaves  of  the  pinion  fhould  be  parts  of  an  interior 
vltL  an!CS‘(  epicycloid,  generated  by  a  cirele  of  any  diameter  rolling 
upon  the  concave  fuperficies  of  the  pinion,  or  within  the 
circle  a  d  h;  and  the  faces  a  b  of  the  teeth  of  the  wheel 
lliould  be  portions  of  an  exterior  epicycloid  formed  by 
the  fame  generating  eircle  rolling  upon  the  convex  fu- 
perfieies  o  dp  of  the  wheel. 

398.  But  when  one  eircle  rolls  within  another  whofe 
diameter  is  double  that  of  the  rolling  circle,  the  line  ge¬ 
nerated  by  any  point  of  the  latter  is  a  Jlraight  line ,  tend¬ 
ing  to  the  centre  of  the  larger  cirele.  Therefore,  if  the 
generating  circle  above  mentioned  fhould  be  taken  -with 
its  diameter  equal  to  the  radius  of  the  pinion,  and  be 
made  to  roll  upon  the  concave  fuperficies  a  d  h  of  the 
pinion,  it  will  generate  a  ftraight  line  tending  to  the 
pinion’s  eentre,  whieh  will  be  the  form  of  the  faees  of 
its  leaves  \  and  the  teeth  of  the  wheel  will  be  exterior 
epicyeloids,  formed  by  a  generating  circle,  whofe  dia¬ 
meter  is  equal  to  the  radius  of  the  pinion,  rolling  upon 
the  convex  fuperficies  0  d p  of  the  wheel.  This  re61ili- 
neal  form  of  the  teeth  is  exhibited  in  fig.  2.  and  is  per¬ 
haps  the  mofl  advantageous,  as  it  requires  lefs  trouble, 
and  may  be  executed  with  greater  aecuraey,  than  if  the 
epicycloidal  form  had  been  employed,  though  the  teeth 
are  evidently  weaker  than  thofe  in  fig.  1 .  ^  it  is  recom¬ 
mended  both  by  De  la  Hire  and  Camus  as  particularly 
advantageous  in.  clock  and  wateh  work. 

Fig.  1.  •  399.  The  attentive  reader  will  pereei've  from  fig.  1. 

that  in  order  to  prevent  the  teeth  of  the  wheel  from  a£l- 
ing  upon  the  leaves  of  the  pinion  before  they  reaeh  the 
line  of  centres  AB ;  and  that  one  tooth  of  the  wheel 
may  not  quit  the  leaf  of  the  pinion  till  the  fucceeding 
tooth  begins  to  a 61  upon  the  fuceeeding  leaf,  there  muft 
be  a  certain  proportion  between  the  number  of  leaves  in 
the  pinion  and  the  number  of  teeth  in  the  wheel,  or 
between  the  radius  of  the  pinion  and  the  radius  of 
the  wheel,  when  the  diftance  of  the  leaves  AB  is 
given.  But  in  machinery  the  number  of  leaves  and 
teeth  is  always  know'n  from  the  velocity  whieh  is  re¬ 
quired  at  the  working  point  of  the  maehine  :  It  be¬ 
comes  a  matter  therefore  of  great  importance  to  de¬ 
termine  with  accuracy  the  relative  radii  of  the  wheel 
and  pinion. 

Relative  4°°*  ^0r  PurP°^e5  let  A,  fig.  2.  be  the  pinion  hav- 
fize  of  the  'mg  ^1C  a&ing  faces  of  its  leaves  ftraight  lines  tending  to 
wheel  and  the  centre,  and  B  the  centre  of  the  wheel.  AB  wfill  be 
pinion.  the  diftance  of  their  centres.  Then  as  the  tooth  C  is  fup- 
pofed  not  to  a61  upon  the  leaf  Am  till  it  arrives  at  the 
line  AB,  it  ought  not  to  quit  Am  till  the  following 
tooth  F  has  reaehed  the  line  AB.  But  fmee  the  tooth 
always  a£ls  in  the  dire&ion  of  a  line  drawn  perpendicu¬ 
lar  to  the  face  of  the  leaf  Am  from  the  point  of  contact, 
the  line  CH,  drawn  at  right  angles  to  the  faee  of  the 
leaf  Am ,  will  determine  the  extremity  of  the  tooth  CD, 
or  the  laft  part  of  it  whieh  fhould  a£l  upon  the  leaf 
Am,  and  will  alfo  mark  out  CD  for  the  depth  of  the 
tooth.  Now,  in  order  to  find  AH,  HB,  and  CD,  put 
a  for  the  number  of  teeth  in  the  wheel,  b  for  the  num¬ 
ber  of  leaves  in  the  pinion,  c  for  the  diftanee  of  the  pi¬ 
vots  A  and  B,  and  let  x  be  the  radius  of  the  wheel,  and 
y  that  of  the  pinion.  Then,  fince  the  eircumferenee  of 
the  wheel  is  to  the  eircumferenee  of  the  pinion,  as  the 
number  of  teeth  in  the  one  to  the  number  of  leaves  in 
the  other,  and  as  the  circumferences  of  cireles  are  pro¬ 
portional  to  their  radii,  -we  fhall  have  a  :  bzzx  ;  then 
5 


by  compofition  (Eucl.  v.  r 8.)  a  J^b  :  bz=.c  r  y  (c  being 
equal  to  x+y),  and  confequently  the  radius  of  the  pinion, 
.  cb  . 

viz.yz=~~j~^-  then  by  inverting  the  firft  analogy,  we 


have  b  :  azzy  :  x,  and  confequently  the  radius  of  the 
wheel,  viz.  xz=z-~‘,  y  being  now  a  known  number. 


Pratftical 

tv  •  chanics. 


Now,  in  the  triangle  AHC,  right-angled  at  C,  the 
fide  AH  is  known,  and  likewife  all  the  angles  (HAC 

being  equal  to  ^  •  the  fide  AC,  therefore,  may  be 


found  by  plain  trigonometry.  Then,  in  the  triangle 
ACB,  the  ^cCAB,  equal  to  HAC,  is  known,  and 
alfo  the  fides  AB,  AC,  which  contain  it  ;  the  third 
fide,  therefore,  viz,  CB,  may  be  determined ;  from 
which  DB,  equal  to  HB,  already  found,  being  iub- 
ftradled,  there  will  remain  CD  for  the  depth  of  the 
teeth.  When  the  a&ion  is  earried  on  after  the  line 
of  centres,  it  often  happens  that  the  teeth  will  not 
work  in  the  hollows  of  the  leaves.  In  order  to  pre¬ 
vent  this,  the  CBH  muft  always  be  greater  than 
half  the  HBP.  The  HBP  is  equal  to  360 
degrees,  divided  by  the  number  of  teeth  in  the  wheel, 
and  CBH  is  eafily  found  by  plane  trigonometry. 

401.  If  the  teeth  of  wheels  and  the  leaves  of  pinions  be 
formed  according  to  the  dire&ions  already  given,  they 
will  a£!  upon  eaeh  other,  not  only  with  uniform  force, 
but  nearly  without  fri&ion.  The  one  tooth  rolls  upon 
the  other,  and  neither  Aides  nor  rubs  to  fuch  a  degree 
as  to  retard  the  -wheels,  or  wear  their  teeth.  But  as 
it  is  impoftible  in  pra6!ice  to  give  that  perfe£l  eurvature 
to  the  faees  of  the  teeth  which  theory  requires,  a  quantity 
of  fri&ion  will  remain  after  every  precaution  has  been 
taken  in  the  formation  of  the  communicating  parts. 

402.  2.  The  feeond  mode  of  a6Hon  is  not  fo  advantage-  gecom| 
ous  as  that  which  we  have  been  eonfidering,  and  fhould,  modG  0f 
if  poflible,  always  be  avoided.  It  is  reprefented  ina<ftion. 
fig.  3.  where  A  is  the  centre  of  the  pinion,  B  that  of 

the  wheel,  and  AB  the  line  of  centres.  It  is  evident  ^  ^ 
from  the  figure  that  the  tooth  C  of  the  wheel  a61s  upon 
the  leaf  D  of  the  pinion  before  they  arrive  at  the  line 
BA  ;  that  it  quits  the  leaf  when  they  reaeh  this  line, 
and  have  afliimed  the  pofition  of  E  and  F  5  and  that 
the  tooth  c  works  deeper  and  deeper  between  the  leaves 
of  the  pinion,  the  nearer  it  comes  to  the  line  of  centres. 

From  this  laft  circumftanee  a  Confiderable  quantity  of 
fri61ion  arifes,  beeaufe  the  tooth  C  does  not,  as  before, 
roll  upon  the  leaf  D,  but  Aides  upon  it  \  and  from  the 
fame  caufe  the  pinion  foon  becomes  foul,  as  the  duft 
whieh  lies  upon  the  adling  faees  of  the  leaves  is  pufticd 
into  the  interjacent  hollows.  One  advantage,  how¬ 
ever,  attends  this  mode  of  a61ion  :  It  allows  us  to 
make  the  teeth  of  the  large  wheel  re£lilineal,  and  thus 
renders  the  labour  of  the  mechanic  lefs,  and  the  ae¬ 
curaey  of  his  -work  greater,  than  if  they  had  been  of  a 
eurvilineal  form.  If  the  teeth  C,  E,  therefore  of  the 
wheel  BC  are  made  reftilineal',  having  their  furfaces 
dire&ed  to  the  -wheel’s  eentre,  the  adling  faces  of  the 
leaves  D,  F,  &e.  muft  be  epicycloids  formed  by  a  ge¬ 
nerating  circle,  -whofe  diameter  is  equal  to  the  radius 
B  0  of  the  circle  op,  rolling  upon  the  circumference 
m  n  of  the  pinion  A.  But  if  the  teeth  of  the  wheel 
and  the  leaves  of  the  pinion  are  made  eurvilineal  as  in 
the  figure,  the  faees  of  the  teeth  of  the  -wheel  muft  be 
portions  of  an  interior  epicycloid  formed  by  any  gene¬ 
rating 


MECHANICS. 


1 15 


Practical  rating  circle  rolling  within  the  concave  fuperficies  of 
Mechanics.  c[rc\e  0p ?  and  the  faces  of  the  pinion’s  leaves  muft 
'  y  be  portions  of  an  exterior  epicycloid  produced  by  roll¬ 
ing  the  fame  generating  circle  upon  the  convex  circum¬ 
ference  m  n  of  the  pinion. 

Third  mode  403.  3.  The  third  mode  of  adlion,  which  is  reprefented 
of  action.  qn  fig.  4.  is  a  combination  of  the  two  firft  modes,  and 
Fig-  4-  confequently  partakes  of  the  advantages  and  difadvan- 
tages  of  each.  It  is  evident  from  the  figure  that  the 
portion  e  b  of  the  tooth  adls  upon  the  part  b  c  of  the 
leaf  till  they  reach  the  line  of  centres  AB,  and  that 
the  part  e  d  of  the  tooth  adls  upon  the  portion  b  a  of 
the  leaf  after  they  have  paffed  this  line.  ITence  the 
adliug  parts  e  h  and  b  c  muft  be  formed  according  to 
the  directions  given  for  the  firft  mode  of  adlion,  and 
the  remaining  parts  e  d,b  a,  muft  have  that  curvature 
which  the  fecond  mode  of  adlion  requires  ;  confequent¬ 
ly  e  h  fhould  be  part  of  an  interior  epicycloid  formed 
by  any  generating  circle  rolling  on  the  concave  cir¬ 
cumference  mn  of  the  wheel,  and  the  correfponding 
part  be  of  the  leaf  fhould  be  part  of  an  exterior  epi¬ 
cycloid  formed  by  the  fame  generating  circle  rolling 
upon  b  EO,  the  convex  circumference  of  the  pinion  : 
the  remaining  part  c  d  of  the  tooth  fhould  be  a  portion 
of  an  exterior  epicycloid,  engendered  by  any  genera¬ 
ting  circle  rolling  upon  e  L,  the  concave  fuperficies  of 
the  wheel  :  and  the  correfponding  part  b  a  of  the  leaf 
fhould  be  part  of  an  interior  epicycloid  deferibed  by 
the  fame  generating  circle,  rolling  along  the  concave 
fide  b  EO  of  the  pinion.  As  it  would  be  extremely 
troublefome,  however,  to  give  this  double  curvature  to 
the  adling  faces  of  the  teeth,  it  will  be  proper  to  ufe  a 
generating  circle,  whofe  diameter  is  equal  to  the  radius 
of  the  wheel  BC,  for  deferibing  the  interior  epicycloid 
eh  and  the  exterior  one  be,  and  a  generating  circle, 
whofe  diameter  is  equal  to  AC,  the  radius  of  the  pi¬ 
nion,  for  deferibing  the  interior  epicycloid  b  a ,  and  the 
exterior  one  ed.  In  this  cafe  the  two  interior  epi¬ 
cycloids  e  h,  b  a,  will  be  ftraight  lines  tending  to  the 
centres  B  and  A,  and  the  labour  of  the  mechanic  will 
by  this  means  be  greatly  abridged. 

404.  In  order  to  find  the  relative  diameters  of  the 
wheel  and  pinion,  when  the  number  of  teeth  in  the  one 
and  the  number  of  leaves  in  the  other  are  given,  and  when 
the  diflance  of  their  centres  is  alfo  given,  and  the  ratio 
of  ES  to  CS,  let  a  be  the  number  of  teeth  in  the 
wheel,  b  the  number  of  leaves  in  the  pinion,  e  the 
diflance  of  the  pivots  A,  B,  and  let  m  be  to  ti  as  ES 
to  CS,  then  the  arch  ES,  or  SAE,  will  be  equal 

and  LD,  or  -^1  LBD,  will  be  equal  to 


Relative 
diameters 
of  the 
wheel  and 
pinion 


to 

36o° 


But  ES  :  CS=r/7 


confequently  LD  : 


laC^zm  :  n,  therefore  (Eucl.  vi.  16.)  LCx^=LD 
x  n,  and  LC=— X  -  ;  but  LD  is 


therefore  by  fubftitution  LCrz 

*  n 


equal  to 

a 


Now,  in  the  triangle  APB,  AB  is  known,  and  alfo  Practical 
PB,  which  is  the  cofine  of  the  angle  ABD,  PC  ^chanics. 
being  perpendicular  to  DB  j  AP  or  the  radius  of  the  _v 
pinion  therefore  may  be  found  by  plane  trigonome¬ 
try.  The  reader  will  obferve  that  the  point  P  marks 
out  the  parts  of  the  tooth  D  and  the  leaf  SP  where 
they  commence  their  adlion  \  and  the  point  I  marks 
out  the  parts  where  their  mutual  adlion  ceafes  (e)  ; 

AP  therefore  is  the  proper  radius  of  the  pinion, 
and  BI  the  proper  radius  of  the  wheel,  the  parts 
of  the  tooth  L  without  the  point  I,  and  of  the  leaf 
SP  without  the  point  P,  being  fuperfluous.  Now, 

to  find  BI,  we  have  ES  :  CS=^  :  n,  and  CS  — — -  *  U-9 

m 

but  ES  was  fhewn  to  be  —  therefore,  by  fubfti¬ 
tution,  CSzz-~?  Now  the  arch  ES,  or^EAS, 
bm 

being  equal  to  ,  and  CS,  or  CAS,  being  equal 


to 


q  5o  X  ft 

— j - ,  their  difference  EC,  or  the  angle  EAC, 

bm  ’  8  » 


360  3  60  X  ft  3  6o°  X  m — n 


The 


will  be  equal  to  ~  u  — — , 

b  bm 

EAC  being  thus  found,  the  triangle  EAB,  or 
IAB,  which  is  almoft  equal  to  it,  is  known,  becaufe 
AB  is  given,  and  likewife  AI,  which  is  equal  to  the 
cofine  of  the  angle  IAB,  AC  being  radius,  and  AIC 
being  a  right  angle,  confequently  IB  the  radius  of  the 
wheel  may  be  found  by  trigonometry.  It  was  former¬ 
ly  fhewn  that  AC,  the  radius  of  what  is  called  the  pri- 

cb 

mitive  pinion,  was  equal  to - — ,  and  that  BC  the 

a+b 

4c"  if 


a+b’ 

radius  of  the  primitive  wheel  was  equal  to 


then  we  fubftradl  AC  or  AS  from  AP,  we  fliall  have 
the  quantity  SP  which  muff  be  added  to  the  radius  of 
the  primitive  pinion,  and  if  we  take  the  difference  of 
BC  (or  BL)  and  DE,  the  quantity  LE  will  be  found, 
which  mufl  be  added  to  the  radius  of  the  primitive 
wheel.  We  have  all  along  fuppofed  that  the  wheel 
drives  the  pinion,  and  have  given  the  proper  form  of 
the  teeth  upon  this  fuppofition.  But  when  the  pinion 
drives  the  wheel,  the  form  which  was  given  to  the 
teeth  of  the  wheel  in  the  firft  cafe,  muft  in  this  be  given 
to  the  leaves  of  the  pinion  ;  and  the  fhape  which  was 
formerly  given  to  the  leaves  of  the  pinion  mufl  now  be 
transferred  to  the  teeth  of  the  wheel. 

405.  Another  form  for  the  teeth  of  wheels,  differ-  Form  of 
ent  from  any  which  we  have  mentioned,  has  been  rc-  the  teeth 
commended  by  Dr  Robifon.  He  fhews  that  a  perfect  according 
uniformity  of  action  may  be  fecured,  by  making  tlic^fDrRo- 
adling  faces  of  the  teeth  involutes  of  the  wheel’s  circum-  1  °n* 
ferencc,  which  are  nothing  more  than  epicycloids,  the 
centres  of  whofe  generating  circles  arc  infinitely  diflant. 

Thus,  in  fig.  I.  let  AB  be  a  portion  of  the  wheel  on 
P  2.  which 


(F.)  The  letter  L  marks  the  interfediion  of  the  line  BL  with  the  arch  e  m,  and  the  letter  E  the  interfedlion 
of  the  arch  b  O  with  the  upper  furface  of  the  leaf  m.  The  letters  D  and  S  correfpond  with  L  and  E  refnedlivelv 
and  P  with  I.  1  .  1 
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Tragical  which  ihe*toofrh  is  to  be  fixed,  and  let  A  pa  he  a  thread 
Mechanics.  iappecJ  round  its  circumference,  having  a  loop  hole  at 
l  its  extremity  a.  In  this  loop  hole  fix  the  pin  a,  and 
with  it  deferibe  the  curve  or  involute  abedeh,  by 
tmlapping  the  thread  gradually  from  the  circumference 
A  pm.  This  curve  will  be  the  proper  (hape  for  the  teeth 
of  a  wheel  whofe  diameter  is  AB.  Dr  Robifon  obferves, 
that  as  this  form  admits  of  fevcral  teeth  to  be  acting  at 
jthe  fame  time  (twice  the  number  that  can  be  admitted 
in  M.  de  la  Hire’s  method),  the  preffure  is  divided 
among  feveral  teeth,  and  the  quantity  upon  any  one  of 
them  is  fo  diminiftied,  that  thofe  dents  and  impreftions 
■which  they  unavoidably  make  upon  each  other  are  part- 
Jy  prevented.  He  candidly  allows,  however,  that  the 
teeth  thus  formed  are  not  completely  free  from  Hiding 
.and  fri6lion,  though  this  Aide  is  only  -g^th  of  an  inch, 
^*hen  a  tooth  three  inches  long  fixed  on  a  wheel  ten 
feet  in  diameter  drives  another  wheel  whofe  diameter 
is  two  feet.  Append,  to  Fergufon's  Le&ures . 

406.  On  the  Formation  of  Exterior  and  Interior  Epi¬ 
cycloids,  and  on  the  Difpoftion  of  the  Teeth  jon  the 
Wheel's  Circumference . 

,  .  .  Nothing  can  be  of  greater  importance  to  the  prac- 

methoToT  tical  mechanic,  than  to  have  a  method  of  drawing  epi- 
fbrming  cycloids  with  facility  and  accuracy  5  the  following,  we 
epicycloids,  trull,  is  the  moll  Ample  mechanical  method  that  can 
be  employed. — Take  a  piece  of  plain  wood  GH,  fig. 
Fig.  6.  6.  and  fix  upon  it  another  piece  of  wood  E,  having  its 

circumference  mb  of  the  fame  curvature  as  the  circu¬ 
lar  bafe  upon  which  the  generating  circle  AB  is  to 
roll.  When  the  generating  circle  is  large,  the  feg- 
ment  B  will  be  fufficient :  in  any  part  of  the  circum¬ 
ference  of  this  fegment,  fix  a  lharp  pointed  nail  a , 
Hoping  in  fuch  a  manner  that  the  diltance  of  its  point 
from  the  centre  of  the  circle  may  be  exa6lly  equal  to 
its  radius  5  and  fallen  to  the  board  GH  a  piece  of  thin 
brafs,  or  copper,  or  tinplate,  a  b ,  dillinguilhed  by  the 
dotted  lines.  Place  the  fegment  B  in  fuch  a  pofition 
that  the  point  of  the  nail  a  may  be  upon  the  point  b , 
and  roll  the  fegment  towards  G,  fo  that  the  nail  a  may 
rife  gradually,  and  the  point  of  contadl  between  the 
two  circular  fegments  may  advance  towards  m;  the 
curve  a  b  deferibed  upon  the  brafs  plate  will  be  an  ac¬ 
curate  exterior  epicycloid.  In  order  to  prevent  the 
fegments  from  Hiding,  their  peripheries  fiiould  be  rub¬ 
bed  with  rolin  or  chalk,  or  a  number  of  fmall  iron  points 
may  be  fixed  on  the  cireumfercnce  of  the  generating 
fegment.  Remove,  with  a  file,  the  part  of  the  brafs 
on  the  left  hand  of  the  epicycloid,  and  the  remaining 
concave  arch  or  gage  a  b  will  be  a  pattern  tooth,  by 
means  of  whieh  all  the  reft  may  be  eafily  formed. 
When  an  interior  epicycloid  is  wanted,  the  concave  fide 
of  its  circular  bafe  mull  be  ufed.  The  method  of  de- 
feribing  it  is  reprefented  in  fig.  7.  where  CD  is  the  ge- 
^5*  T  nerating  circle,  F  the  concave  circular  bafe,  MN  the 
piece  of  wood  on  which  this  bafe  is  fixed,  and  c  d  the 
interior  epicycloid  formed  upon  the  plate  of  brafs,  by 
rolling  the  generating  circle  C,  or  the  generating  feg¬ 
ment  D,  towards  the  right  hand.  The  cycloid \  which 
is  ufefiil  in  forming  the  teeth  of  rack-work ,  is  generated 
precifely  in  the  fame  manner,  with  this  difference  only, 
that  the  bafe  on  which  the  generating  cirqle  rolls  muff 
be  a  ftraight  line. 


In  order  that  the  teeth  may  not  cm'barrafs  one  an-  Pra&io4 
other  before  their  a£lion  commences,  and  that  one  tooth  Mechanics, 
may  begin  to  a£l  upon  its  correfponding  leaf  of  the  pi- 
nion,  before  the  preceding  tooth  lias  ceafed  to  a6l  upon  0f  fhc  ** 
the  preceding  leaf,  the  height,  breadth,  and  diftance  of  teeth* 
the  teeth  muft  be  properly  proportioned.  For  this  pur- 
pofe  the  pitch-line  or  circumference  of  the  wheel,  which 
is  reprefented  in  fig.  2.  and  3.  by  the  dotted  arches, 
muft  be  divided  into  as  many  equal  fpaces  as  the  num¬ 
ber  of  teeth  which  the  wheel  is  to  carry.  Divide  each 
of  thefe  fpaces  into  16  equal  parts  *,  allow  7  of  thefe  far 
the  greateft  breadth  of  the  teeth,  and  9  for  the  dif- 
lance  between  each  }  or  the  diftance  of  the  teeth  may 
be  made  equal  to  their  breadth.  If  the  wheel  drive  a 
trundle,  each  fpace  fiiould  be  divided  into  7  equal  parts, 
and  3  of  thefe  allotted  for  the  thickncfs  of  the  tooth, 
and  3y  for  the  diameter  of  the  cylindrical  ftave  of  the 
trundle.  If  each  of  the  fpaces  already  mentioned,  or 
if  the  diftance  between  the  centres  of  each  tooth,  be 
divided  into  three  equal  parts,  the  height  of  the  teeth 
muft  be  equal  to  two  .of  thefe.  Thefe  diftances  and 
heights,  however,  vary  according  to  the  mode  of  a£lion 
which  is  employed.  The  teeth  fiiould  be  rounded  off 
at  the  extremities,  and  the  radius  of  the  wheel  made  a 
little  larger  than  that  which  is  deduced  from  the  rules 
in  Art.  400,  404.  But  when  the  pinion  drives  the 
wheel,  a  fmall  addition  fiiould  be  made  to  the  radium 
of  the  pinion. 

On  the  Nature  of  Bevelled  Wheels,  and  the  method  of 
giving  an  epicycloidal  form  to  their  Teeth . 

407.  The  principle  of  bevelled  wheels  was  pointed  outpcvciie4 
by  De  la  Hire,  fo  long  ago  as  the  end  of  the  17th  cen- wheels, 
tury.  It  confifts  in  one  fluted  or  toothed  cone  ailing  upon 
another,  as  is  reprefented  in  fig.  8.  where  the  cone  OD  pig.  8, 
drives  the  cone  OC,  conveying  its  motion  in  the  direc¬ 
tion  OC.  If  thefe  cones  be  cut  parallel  to  their  bafes 

as  at  A  and  B,  and  if  the  two  fmall  cones  between 
AB  and  O  be  removed,  the  remaining  parts  AC  and 
BD  may  be  confidered  as  two  bevelled  wheels,  and 
BD  will  a£l  upon  AC  in  the  very  fame  manner,  and 
with  the  fame  effeft,  that  the  whole  cone  OD  a£led 
upon  the  whole  cone  OC.  If  the  fc6lion  be  made 
nearer  the  bafes  of  the  cones,  the  fame  effe£l  will  be 
produced  :  this  is  the  cafe  in  fig.  9.  where  CD  and  DE  9* 
are  but  very  fmall  portions  of  the  imaginary  cones  A  CD 
and  ADE. 

408.  In  order  to  convey  motion  in  any  given  direction, 
and  determine  the  relative  fize  and  fituation  of  the 
wheels  for  this  purpofe,  let  AB,  jfig.  10.  be  the  axis  Fig.  1$, 
of  a  wheel,  and  CD  the  given  direction  in  which  it  is 
required  to  convey  the  motion  by  means  of  a  wheel 

fixed  upon  the  axis  AB,  and  a£ling  upon  another  wheel 
fixed  on  the  axis  CD,  and  let  us  fuppofe  that  the  axis 
CD  muft  have  four  times  the  velocity  of  AB,  or  muff 
perform  four  revolutions  while  AB  performs  one. 

Then  the  number  of  teeth  in  the  wheel  fixed  upon  AB 
muft  be  four  times  greater  than  the  number  of  teeth  in 
the  wheel  fixed  upon  CD,  and  their  radii  muft  have 
the  fame  proportion.  Draw  cd  parallel  to  CD  at 
any  convenient  diftance,  and  draw  a  b  parallel  to  AB 
at  four  times  that  diftance,  then  the  lines  im  and  in 
drawn  perpendicular  to  AB  and  CD  refpe£lively,  will 
mark  the  fituation  and  fize  of  the  wheels  required.  In 
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tills  cafe  the  cones  are  O  n  l  and  O  m  i,  and  s  r  n  /, 
rp  m  i,  are  the  portions  of  them  that  are  employed. 

The  formation  of  the  teeth  of  bevelled  wheels  is 
more  difficult  than  one  would  at  firft  imagine.  The  teeth 
of  fuch  wheels,  indeed,  mull  be  formed  by  the  fame  rules 
which  have  been  given  for  other  wheels  *,  but  fince  dif¬ 
ferent  parts  of  the  fame  tooth  are  at  different  diftances 
from  the  axis,  thefc  parts  muft  have  the  curvature  of  their 
a&ing  furfaces  proportioned  to  that  diftance.  1  hus,  in 
fig.  io.  the  part  of  the  tooth  at  r  muft  be  more  incurva- 
ted  than  the  part  at  t\  as  is  evident  from  the  iiifpedfion 
of  hg.  9.  y  and  the  epicycloid  for  the  part  i  muft  be 
formed  by  means  of  circles  whole  diameters  are  i in  and 
T /,  while  the  epicycloid  for  the  part  r  muft  be  gene¬ 
rated  by  circles  whofe  diameters  are  C  n  and  D  d. 

409.  Let  us  fuppofe  a  plane  to  pafs  through  the  points 
O,  A,  D  ;  the  lines  AB,  AO,  will  evidently  be  in  this 
plane,  which  may  be  called  the  plane  of  centres.  Now, 
when  the  teeth  of  the  wheel  DE,  which  is  fuppofed  to 
drive  CD  the  fmalleft  of  the  two,  commence  their  a&ion 
on  the  teeth  of  CD,  when  they  arrive  at  the  plane  of 
centres,  and  continue  their  a&ion  after  they  have  palled 
this  plane,  the  curve  given  to  the  teeth  of  CD  at  C, 
ftiould  be  a  portion  of  an  interior  epicycloid  formed  by 
any  generating  circle  rolling  on  the  concave  fuperficies 
of  a  circle  whofe  diameter  is  twice  C  n  perpendicular 
to  CA,  and  the  curvature  of  the  teeth  at  1  fhould  be 
part  of  a  fimilar  epicycloid,  formed  upon  a  circle,  whofe 
diameter  is  twice  i  m.  The  curvature  of  the  teeth  of 
the  wheel  DE  at  D,  fhould  be  part  of  an  exterior  epi¬ 
cycloid  formed  by  the  fame  generating  circle  rolling 
upon  the  concave  circumference  of  a  circle  whofe  dia¬ 
meter  is  twice  D  d  perpendicular  to  DA  j  and  the 
epicycloid  for  the  teeth  at  F  is  formed  in  the  fame  way, 
only  inftead  of  twice  D  d ,  the  diameter  of  the  circle 
muft  be  twice  F f  When  any  other  mode  of  a&ion  is 
adopted,  the  teeth  are  to  be  formed  in  the  fame  manner 
that  we  have  pointed  out  for  common  wheels,  with 
this  difference  only,  that  different  epicycloids  are  ne- 
ceffary  for  the  parts  F  and  D.  It  may  be  fufficicnt, 
however,  to  find  the  form  of  the  teeth  at  F,  as  the  re¬ 
maining  part  of  the  tooth  may  be  fliaped  by  dire&ing 
a  ftraight  ruler  from  different  points  of  the  epicycloid 
at  F  to  the  centre  A,  and  filing  the  tooth  till  every 
part  of  its  adling  furfaee  coincide  with  the  fide  of  the 
ruler.  The  reafon  of  this  operation  will  be  obvious  by 
attending  to  the  fhape  of  the  tooth  in  fig.  8.  When 
the  fmall  wheel  CD  impels  the  large  one  DE,  the 
epicycloids  which  were  formerly  given  to  CD  muft  be 
given  to  DE,  and  thofe  which  were  given  to  DE  muft 
be  transferred  to  CD. 

410.  The  wheel  reprefented  in  fig.  ir.  is  fom  crimes 
called  a  crown  wheel,  though  it  is  evident  from  the  figure 
that  it  belongs  to  that  fpecies  of  wheels  which  we  have 
juft  been  confidering  \  for  the  acting  furfaces  of  the 
teeth  both  of  the  wheel  MB  and  of  the  pinion  EDG 
are  dire&ed  to  C'  the  common  vertex  of  the  two  cones 
CMB,  CEG.  In  this  cafe  the  rules  for  bevelled 
wheels  muft  be  adopted,  in  which  AS  is  to  be  confider- 
ed  as  the  radius  of  the  wheel  for  the  profile  of  the  tooth 
at  A,  and  MN  as  its  radius  for  the  profile  of  the  tooth 
at  M  *,  and  the  epicycloids  thus  formed  will  be  the  fec- 
tions  or  profiles  of  the  teeth  in  the  direction  MP,  at 
right  angles  to  MC  the  furfaces.  of  the  cone*  When 
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the  vertex  C  of  the  cone  MCG  approaches  to  N  till  it  Pra&ical 
be  in  the  fame  plane  with  the  points  M,  G,  fome  of  *  ec^anK  . 
the  curves  will  be  cycloids  and  others  involutes,  as  in 
the  cafe  of  rack-work,  for  then  the  cone  CEG  will  re¬ 
volve  upon  a  plane  furfaee.  Appendix  to  Fergufon's 
Leisures. 


Sect.  II.  On  the  Wipers  of  Stampers ,  &c.  the  Teeth  of 
Rack-work ,  <b’c.  <b*c. 

41 T.  In  fig.  1 2.  let  AB  be  the  wheel  which  is  employ-  Fig.  iz. 
ed  to  elevate  the  rack  C,  and  let  their  mutual  a£rion  not 
commence  till  the  a&ing  teeth  have  reached  the  line 
of  centres  AC.  In  this  cafe  C  becomes  as  it  were  the 
pinion  or  wheel  driven,  and  the  a61ing  faces  of  its  teeth 
muft  be  interior  epicycloids  formed  by  any  generating 
circle  rolling  within  the  circumference  p  q  ;  but  as  p  q 
is  a  ftraight  line,  thefe  interior  epicycloids  will  be  cy¬ 
cloids ,  or  curves  generated  by  a  point  in  the  circum¬ 
ference  of  a  circle,  rolling  upon  a  ftraight  line  or  plane 
furfaee.  The  a&ing  face  0 p,  therefore,  will  be  part  of 
a  cycloid  formed  by  any  generating  circle,  and  m  «,  the 
a61ing  face  of  the  teeth  of  the  wheel,  muft  be  an  ex¬ 
terior  epicycloid  produced  by  the  lame  generating  circle 
rolling  on  m  r  the  convex  furfaee  of  the  wheel.  If  it 
is  required  to  make  op  a  ftraight  line,  as  in  the  figure, 
them  m  n  muft  be  an  involute  of  the  circle  m  r  formed 
in  the  manner  reprefented  in  fig.  5. 

412.  Fig.  12.  like  wife  reprefents  a  wheel  deprefting 
the  rack  c  when  the  third  mode  of  a&ion  is  ufed.  In 
this  cafe  alfo  c  becomes  the  pinion,  and  DE  the  wheel  \ 
e  h  therefore  muft  be  part  of  an  interior  epicycloid  form¬ 
ed  by  any  generating  circle  rolling  on  the  concave  fide 
e  x  of  the  wheel,  and  b  c  muft  be  an  exterior  epicy¬ 
cloid  produced  by  the  fame  generating  circle  rolling 
upon  the  circumference  of  the  rack.  The  remaining 
part  c  d  of  the  teeth  of  the  wheel  muft  be  an  exterior 
epicycloid  deferibed  by  any  generating  circle  moving 
upon  the  convex  fide  e  x,  and  b  a  muft  be  an  interior 
epicycloid  engendered  by  the  fame  generating  circle 
rolling  within  the  circumference  of  the  rack.  But  as  ^ 
the  circumference  of  the  rack  is  in  this  cafe  a  ftraight 

line,  the  exterior  epicycloid  b  c  and  the  interior  one  b  a 
will  be  cycloids  formed  by  the  fame  generating  circles 
which  are  employed  in  deferibing  the  other  epicy¬ 
cloids.  Since  it  ’would  be  difficult,  however,  as  has 
already  been  remarked,  to  give  this  compound  curva¬ 
ture  to  the  teeth  of  the  wheel  and  rack,  we  may  ufe  a 
generating  circle  whofe  diameter  is  equal  to  D  x  the 
radius  of  the  wheel,  for  deferibing  the  interior  epicy¬ 
cloid  e  hy  and  the  exterior  one  be;  and  a  generating 
circle  whofe  diameter  is  equal  to  the  radius  of  the  rack,  . 
for  deferibing  the  interior  epicycloid  a  by  and  the  ex¬ 
terior  one  de  ;  ab  and  ehy  therefore,  will  be  ftraight 
lines,  and  b  c  will  be  a  cycloid,  and  de  an  involute  of 
the  circle  eXy  the  radius  of  the  rack  being  infinitely 
great; 

413.  In  the  fame  manner  may  the  form  of  the  teeth 
of  rack -work  be  determined,  when  the  fecond  mode  of 
a&ion  is  employed,  and  when  the  teeth  of  the  wheel 
or  rack  are  circular  or  re&ilineal.  But  if  the  rack  be 
part  of  a  circle,  it  muft  have  the  fame  form  for  its  teeth 
as  that  of  a  wheel  of  the  fame  diameter  with  the  circle  * 
of  which  it  is  a  part. 

In 
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In  machinery,  where  large  weights  are  to  be  raifed, 
fucli  as  fulling-mills,  mills  for  pounding  ore,  &c.  or 
where  large  piftons  are  to  be  elevated  by  the  arms  of 
levers,  it  is  of  the  greateft  confequcnee  that  the  power 
fhould  raife  the  weight  with  an  uniform  force  and  velo¬ 
city  ;  and  this  can  be  efreded  only  by  giving  a  proper 
former  to  the  wiper. 

Now  there  are  two  cafes  in  which  this  unifor¬ 
mity  of  motion  may  be  required,  and  each  of  thefe  de¬ 
mands  a  different  form  for  the  communicating  parts, 
i.  When  the  weight  is  to  be  raifed  vertically,  as  the 
pifton  of  a  pump,  &ic.  2.  When  the  weight  to  be 
raifed  or  depreffed  moves  upon  a  centre,  and  rifes  or 
falls  in  the  arch  of  a  circle,  fucli  as  the  fledge  hammer 
in  a -forge,  &e. 

Fig.  *3-  4i;4«  1.  Let  AH  be  a  wheel  moved  by  any  power 

•which  is  fuffieient  to  raife  the  weight  MN  by  its  extre¬ 
mity  O,  from  O  to  e ,  in  the  fame  time  that  the  wheel 
moves  round  one-fourth  of  its  circumference,  it  is  re¬ 
quired  to  fix  upon  its  rim  a  wing  OBCDEH  wThich 
fliall  produee  this  effed  with  an  uniform  eflfort.  Di¬ 
vide  the  quadrant  OH  into  any  number  of  equal  parts 
O  m,  m n,  &c.  the  more  the  better,  and  0  e  into  the 
fame  number  0  b,bc,cd,&Lc.  and  through  the  points 
?n ,  n,  p,  H  draw  the  indefinite  lines  AB,  AC,  AD,  AE, 
and  make  AB  equal  to  A b,  AC  to  Ac,  AD  to  A  d, 
and  AE  to  Ae;  then  through  the  points  0,B,  C,  D,  E, 
draw  the  curve  OBCDE,  which  is  a  portion  of  the 
fpiral  of  Archimedes,  and  will  be  the  proper  form  for 
the  wiper  or  wing  OHE.  It  is  evident  that  when  the 
point  m  has  arrived  at  O,  the  extremity  of  the  weight 
will  have  arrived  at  b ;  becaufe  AB  is  equal  to 
A  b,  and  for  the  fame  reafon,  when  the  points  n,p ,  H 
have  fuceeflively  arrived  at  O,  the  extremity  of  the 
weight  will  have  arrived  at  the  eorrefponding  points 
C,  d,  e .  The  motion  therefore  will  be  uniform,  becaufe 
the  fpace  deferibed  by  the  weight  is  proportional  to 
the  fpace  deferibed  by  the  moving  power,  O  b  being  to 
Of  as  Ow  to  Ow.  If  it  be  required  to  raife  the 
weight  MN  with  pn  accelerated  or  retarded  motion, 
we  have  only  to  divide  the  line  O  e  according  to  the 
law  of  acceleration  or  retardation,  and  divide  the  curve 
OBCDE  as  before. 

When  the  415.  2.  When  the  lever  moves  upon  a  centre,  the 
in^heVrch5  we^lt:  r^e  ^ e  arc'A  of  a  circle,  and  confequent- 

of  a  circle,  ty  a  new  ^orm  mu^  be  giyen  to  the  wipers  or  wings. 
Fig.  14.  Let  AB,  fig.  14.  be  a  lever  lying  horizontally,  which 
it  is  required  to  raife  uniformly  through  the  arch  B  C 
into  the  pofition  AC,  by  means  of  the  wheel  BFH 
furniflied  with  the  wing  BNOP,  which  ads  upon  the 
extremity  C  of  the  lever  *,  and  let  it  be  required  to 
raife  it  through  BC  in  the  fame  time  that  the  wheel 
BFH  moves  through  one-half  of  its  circumference  5 
that  is,  while  the  point  M  moves  to  B  in  the  direction 
MFB.  Divide  the  chord  CB  into  any  number  of 
equal  parts,  the  more  the  better,  in  the  points  1,  2,  3, 
and  draw  the  lines  1  a  2b  3  c  parallel  to  AB,  or  a 
horizontal  line  pafling  through  the  point  B,  and  meet¬ 
ing  the  arch  CB  in  the  points  a,  b,  c.  Draw  the  lines 
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CD,  sD,  b  D,  c  D,  and  BD  cutting  the  Circle  BFK  Praflicat 
in  the  points  m ,  n ,  o,p,  Mechanics. 

Having  drawn  the  diameter  BM,  divide  the  fe-  1 — "vr— ^ 
micirele  Bb  M  into  as  many  equal  parts  as  the  chord 
CB,  in  the  points  q,  s,  u .  Take  B  m,  and  fet  it  from  q 
to  r :  Take  B  n  and  fet  it  from  s  to  t :  Take  B  0  and 
fet  it  from  u  to  v ,  and  laftly  fet  B  p  from  M  to  E. 

Through  the  points  r,  /,  v ,  E,  draw  the  indefinite  lines 
DN,  DO,  DP,  D£),  and  make  DN  equal  to  Dc ;  DO 
equal  to  D  b  ;  DP  equal  to  Ba;  and  DQ^  equal  to 
DC.  Then  through  the  points  £,  P,  O,  N,B,  draw 
the  fpiral  B,  N,  O,  P ,  Q^,  which  will  be  the  proper 
form  for  the  wing  of  the  wheel  when  it  moves  in  the 
direction  EMB. 

lhat  the  fpiral  BNO  will  raife  the  lever  AC, 
with  an  uniform  motion,  by  acting  upon  its  extremity  c , 
wiU  appear  from  the  flighted  attention  to  the  conduc¬ 
tion  of  the  figure.  It  is  evident,  that  when  the  point 
q  arrives  at  B ,  the  point  r  will  be  in  ?n ,  becaufe  B  m 
is  equal  to  q  r ,  and  the  point  N  will  be  at  c ,  becaufe 
DN  is  equal  to  Be;  the  extremity  of  the  lever,  there* 
fore,  will  be  found  in  the  point  c ,  having  moved 
through  B  c .  In  like  manner,  when  the  point  s  has 
arrived  at  B,  the  point  t  will  be  at  n ,  and  the  point 
O,  in  b,  where  the  extremity  of  the  lever  will  now  be 
found  5  and  fo  on  with  the  reft,  till  the  point  M  has  ar¬ 
rived  at  B.  The  point  E  will  then  be  in  p ,  and  the 
point  Q  in  C  5  fo  that  the  lever  will  now  have  the  po¬ 
fition  having  moved  through  the  equal  heights 

Be,  cb,ba ,  ac ,  (f)  in  the  fame  time  that  the  power 
has  moved  through  the  equal  fpaces  q  B,  s  q,  us,  M  u . 

The  lever,  therefore,  has  been  raifed  uniformly,  the  ra-  x 
tio  between  the  velocity  of  the  power,  and  that  of  the 
weight,  remaining  always  the  fame. 

416.  If  the  wheel  D  turn  in  a  contrary  direction,  ac¬ 
cording  to  the  letters  MHB,  we  muft  divide  the  femi- 
circle  BH  EM,  into  as  many  equal  parts  as  the  chord 
B,  viz.  in  the  points  e,g,  L  Then,  having  fet  the  arch 
B  m *  from  e  to  d,  the  areh  B  n  from  g  to  /,  and  the 
reft  in  a  fimilar  manner,  draw  through  the  points  d,f, 

7i,  E,  the  indefinite  lines  DR,  DS,  DT,  D(£ :  make  DR 
equal  to  Be;  DS  equal  to  Bb;  DT  equal  to  D  a, 
and  DQ^  equal  to  DC  j  and  through  the  points  B,  R,  S, 

T,  Q,  deferibe  the  fpiral  BRST£),  which  will  be  the 
proper  form  for  the  wing,  when  the  wheel  turns  in  the 
diredion  MEB.  For,  when  the -point  *  arrives  at  B, 
the  point  d  will  be  in  m,  and  R  in  c,  where  the  extre¬ 
mity  of  the  lever  will  now  be  found,  having  moved 
through  B  c  in  the  fame  time  that  the  power,  or  wheel, 
has  moved  through  the  divifion  e  B.  In  the  fame  man¬ 
ner  it  may  be  fhewn,  that  the  lever  will  rife  through  the 
equal  heights  c  b,  b  a,  a  C,  in  the  fame  time  that  the 
power  moves  through  the  eorrefponding  fpaces  e  g,  g  i, 
i  M.  The  motion  of  the  lever,  therefore,  and  alfo  that 
of  the  power,  are  always  uniform.  Of  all  the  pofitions 
that  can  be  given  to  the  point  B,  the  moft  difadvanta- 
geous  are  thofe  which  are  neareft  the  points  F,  H  j  and 
the  moft  advantageous  pofition  is  when  the  chord  B  e 
is  vertical,  and  pafles,  when  prolonged,  through  D,  the 

centre 


O)  The  arches  B  c.cb,  & c.  are  not  equal-,  but  the  perpendiculars  let  fall  from  the  points  c,  a,  b,  &c.  upon 
the  horizontal  lines,  palling  through  ab ,  &.C.  are  equal,  being  proportional  to  the  equal  lines  c  1,1,2. 
Fuel.  VI.  2. 


MECHANICS. 


Practical  centre  of  the  circle  (g).  In  this  particular  cafe  the  two 
Mechanics.  curves  have  equal  bales,  though  they  differ  a  little  in 
'r“,  point  of  curvature.  The  farther  that  the  centre  A  is 
diftant,  the  nearer  do  tliefe  curves  refemble.  each  other; 
and  if  It  were  infinitely  diilant,  they  would  be  exadlly 
limilar,  and  would  be  the  fpirals  of  Archimedes,  as  the 
extremity  c  would  in  this  cafe  rife  perpendicularly. 

It  will  be  eafily  perceived  that  4,  6,  or  8  wings  may 
be  placed  upon  the  circumference  of  the  circle,  and 
may  be  formed  by  dividing  into  the  fame  number  of 
equal  parts  as  the  chord  BC,  or  of  the  circum- 
ference,  inftead  of  the  femicircle  BFM. 

That  the  wing  BNO  may  not  a£l  upon  any  part  of 
the  lever  between  A  and  C,  the  arm  AC  fhould  be 
bent  ;  and  that  the  fri&ion  may  be  diminiftied  as  much 
as  poffible,  a  roller  ihould  be  fixed  upon  its  extremity 
C.  When  a  roller  is  ufed,  however,  a  curve  muff  al¬ 
ways  be  drawn  parallel  to  the  fpiral  deferibed  accord¬ 
ing  to  the  preceding  method,  the  diftance  between  it 
and  the  fpiral  being  everywhere  equal  to  the  radius  of 
the  roller. 

If  it  fhould  be  required  to  raife  the  lever  with  an  ac¬ 
celerated  or  retarded  motion,  we  have  only  to  divide 
the  chord  BC,  according  to  the  degree  of  retardation 
©r  acceleration  required,  and  the  circle  into  the  fame 
number  of  equal  parts  as  before. 

417.  As  it  is  frequently  more  convenient  to  raife  or 
deprefs  weights  by  the  extremity  of  a  conftant  radius, 
furnifhed  with  a  roller,  inflead  of  wings  fixed  upon  the 
periphery  of  a  wheel  ;  we  fhall  now  proceed  to  deter¬ 
mine  the  curve  which  mud  be  given  to  the  arm  of  the 
lever  which  is  to  be  raifed  and  depreffed,  in  order  that 
this  elevation  or  depreffion  may  be  effected  with  an  u~ 
niform  motion. 

Let  AB  be  a  lever,  which  it  is  required  to  raife 
uniformly  through  the  arch  BC,  into  the  pofition  AC, 
by  means  of  the  arm  or  conftant  radius  DE,  moving 
upon  D  as  a  centre,  in  the  fame  time  that  the  ex¬ 
tremity  E  deferibes  the  arch  E  e  F.  From  the  point 
C  draw  CH  at  right  angles  to  AB,  and  divide  it  into 
any  number  of  equal  parts,  fuppofe"  three,  in  the  points 
iv,  2  ;  and  through  the  points  1,  2,  draw  1  a  zb,  paral¬ 
lel  to  the  horizontal  line  AB,  cutting  the  arch  CB  in 
the  points  a,b,  through  which  draw  a  A,  b  A.  Upon 
D  as  a  centre,  with  the  diftance  DE,  deferibe  the  arch 
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E  ie  T,  and  upon  A  as  a  centre,  with  the  diftance  Practical 

AD,  deferibe  the  arch  *  OD,  cutting  the  arch  E  ie  F  Mechanics, 
in  the  point  e.  Divide  the  arches  E  1  c ,  and  F  s  e,  each 

into  the  fame  number  of  equal  parts  as  the  perpendi-, 
cular  c  FI,  in  the  points  h,  i,  s,  m ,  and  through  tliefe 
points  about  the  centre  A,  deferihe  the  arches  k  3, 1  g, 
q  r,  m  //.  l  ake  53  x  and  fet  it  from  k  to  /,  and  take 
gf  and  fet  it  from  i  to  h.  Take  r  q  alfo,  and  let  it 
from  s  to  /,  and  fet  n  m  from  0  to  and  dc  from  e  to 

O.  Then  through  the  points  E,  /,  /*,  (_),  and  O,  t,py  F, 
draw  the  two  curves  E  l hi  O,  and.  O  t  p  F,  which  will 
be  the  proper  form  that  muft  be  given  to  the  arm  of 
the  lever.  If  the  handle  DE  moves  from  E  towards 
F,  the  curve  EO  muft  be  ufed,  but  if  in  the  contrary 
dire&ion,  we  muft  employ  the  curve  OF. 

It  is  evident,  that  when  the  extremity  E  of  the 
handle  DE,  has  run  through  the  arch  E£,  or  rather 
E/,  the-  point  /  will  be  in  h ,  and  the  point  2;  in  x,  be- 
caufe  xz  is  equal  to  £/,  and  the  lever  will  have  the  po¬ 
fition  A b.  For  the  fame  reafon,  when  the  extremity 
E  of  the  handle  has  arrived  at  /,  the  point  h  will  be  in 
/,  and  the  pointy  inj^  and  the  lever  will  be  raifed  to 
the  pofition  A  a.  Thus  it  appears,  that  the  motion  of 
the  power  and  the  weight  are  always  proportional. 

When  a  roller  is  fixed  at  E,  a  curve  parallel  to  EO,  or 
OF,  muft  be  drawn  as  formerly.  See  Appendix  to  Fer- 
gufori's  Lectures . 

Chap*  Vi.  On  the  Firjl  Movers  of  Machinery . 

418.  The  powers  which  are  generally  employed  as 
the  firft  movers  of  machines  are  water,  wind,  fteam,  and 
animal  exertion.  The  mode  of  employing  whaler  as  an 
impelling  power  has  already-  been  given  at  great  length 
in  the  article  Hydrodynamics.  The  application  of 
wind  to  turn  machinery  will  be  difeuffed  in  the  chapter 
on  Windmills  ;  and  what  regards  fteam  will  be  more 
properly  introduced  into  the  article  Sl'EAM-Engine. 

At  prefent,  therefore,  we  fliall  only  make  a  few  general 
remarks^  on  the  ftrength  of  men  and  horfes ;  and  con¬ 
clude  with  a  general  view  of  the  relative  powers  of  the 
firft  movers  of  machinery.  The  following  table  con¬ 
tains  the  weight  which  a  man  is  able  to  raife  through 
a  certain  height  in  a  certain  time,  according  to  differ¬ 
ent  authors.. 


Table  of  the  Strength  of  Men ,  according  to  different  authors . 


Number  of  pound s 
raifed. 

Height  to  which 
theweight  is  raifed. 

Time  in  which 
it  is  raifed. 

Duration  of  the 
Work. 

Names  of  the 
authors. 

IOOO 

180 

60.  minutes 

Euler 

6ol4 

1 7  -8 

I  fecond 

8.  hours 

Bernouilli 

25}-  g 

220}.  g 

145  feconds 

Amontons 

17°  3  £ 

1 3  £ 

1  fecond 

half  an  hour 

Coulomb 

I  coo 

330 

60  minutes 

Defaguliers 

IOOO 

22  5 

60  minutes 

Smcaton 

30 

34 

1  fecond 

IO  hours 

Emcrfon 

29  or  30 

2.45  feet 

1  fecond 

Schulze 

419. 


(g)  In  the  figure  we  have  taken  the  point  B  in  a  difadvantageous  pofition,  becaufe  the  interfeclions  are  in  this 
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419.  According  to  Amontons,  a  man  weighing  133 
pounds  French,  afeended  6  2  feet  French  by  Heps  in  34 
feconds,  but  was  completely  exhauffed.  The  fame  au¬ 
thor  informs  us  that  a  fawer  made  200  ffrokes  of  18 
inches  French  each,  with  a  force  of  25  pounds,  in  145 
feconds ;  but  that  he  could  not  have  continued  the  ex¬ 
ertion  above  three  minutes. 

420.  It  appears  from  the  obfervations  of  Defaguliers, 
that  an  ordinary  man  can,  for  the  fpace  of  ten  hours, 
turn  a  winch  with  a  force  of  30  pounds,  and  with  a  ve¬ 
locity  of  two  feet  and  a  half  per  fecond  ;  and  that  two 
men  working  at  a  windlafs  with  handles  at  right  angles 
to  each  other  can  raife  70  pounds  more  eafily  than  one 
man  can  raife  30.  The  reafon  of  this  is,  that  when 
there  is  only  one  man,  he  exerts  variable  efforts  at  dif¬ 
ferent  portions  of  the  handle,  and  therefore  the  motion 
of  the  windlafs  is  irregular  ;  whereas  in  the  cafe  of 
two  men,  with  handles  at  right  angles,  the  effedl  of  the 
one  man  is  greateft  when  the  effedl  of  the  other  is 
leaft,  and  therefore  the  motion  of  the  machine  is  more 
uniform,  and  will  perform  more  work.  Defaguliers  alfo 
found,  that  a  man  may  exert  a  force  of  80  pounds  witli 
a  fly  when  the  motion  is  pretty  quick,  and  that  by 
means  of  a  good  common  pump,  he  may  raife  a  hogfliead 
of  water  10  feet  high  in  a  minute,  and  continue  the  ex¬ 
ertion  during  a  whole  day. 

421.  A  variety  of  interefting  experiments  upon  the 
force  of  men  were  made  by  the  learned  M,  Coulomb. 
He  found  that  the  quantity  of  a&ion  of  a  man  who  af- 
feended  Hairs  wfith  nothing  but  his  own  weight,,  was 
double  that  of  a  man  loaded  with  223  pounds  avoirdu¬ 
pois,  both  of  them  continuing  the  exertion  for  a  day. 
In  this  cafe  the  total  or  abfolute  effeB  of  the  unloaded 
man  is  the  greateff  poflible  ;  but  the  ufeful  effeB  which 
he  produces  is  nothing.  In  the  fame  way,  if  he  were 
loaded  to  fuch  a  degree  that  he  was  almoff  incapable  of 
moving,  the  ufeful  effeft  would  be  nothing.  Hence 
there  is  a  certain  load  with  which  the  man  will  produce 
the  greateff  ufeful  effect.  This  load  M.  Coulomb 
found  to  be  173.8  pounds  avoirdupois,  upon  the  fuppo- 
fition  that  the  man  is  to  afeend  Hairs,  and  continue  the 
exertion  during  a  whole  day.  When  thus  loaded,  the 
quantity  of  action  exerted  by  the  labourer  is  equivalent 
to  183.66  pounds  avoirdupois  raifed  through  3282  feet. 
This  method  of  working  is  however  attended  with  a  lofs 
of  three-fourths  of  the  total  adlion  of  the  workman. — It 
appears  alfo  from  Coulomb’s  experiments,  that  a  man  go¬ 
ing  up  Hairs  for  a  day  raifes  205  chiliogrammes  (a  chi- 
liogramme  is  equal  to  three  ounces  five  drams  avoirdu¬ 
pois)  to  the  height  of  a  chiliometre  (a  chiliometre  is 
equal  to  39571  Englilh  inches)  ;  that  a  man. carrying 
wood  up  Hairs  raifes,  together  with  his  own  weight,  .109 
chiliogrammes  to  one  chiliometre  that  a  man  weigh¬ 
ing  1 50  pounds  French,  can  afeend  by  Hairs  three  feet 
French  in  a  fecond,  for  the  fpace  of  15  or  20  feconds  $ 
—that  a  man  cultivating  the  ground  performs  as 
much  labour  as  a  man  afeending  Hairs,  and  that  his 
quantity  of  a&ion  is  equal  to  328  pounds  avoirdupois 
raifed  through  the  fpace  of  3282  feet  that  a  man 
with  a  winch  does  |  as  much  as  by  afeending  Hairs ; — 
and  that  in  a  pile-engine,  a  man  by  means  of  a  rope 
drawn  horizontally,  raifed  for  the  fpace  of  five  hours 
55*.  pounds  French  through  one  foot  French  in  a  fe- 
<r#nd> — When  men.  walk  on  a  horizontal  road,  Cou¬ 


lomb  found  that  the  quantity  of  aftion  was  a  maximum  Pra&ical 
when  they  were  loaded,  and  that  this  maximum  quanti-  Mechanics, 
ty  of  action  is  to  that  which  is  exerted  by  a  man  loaded  '  "T 
with  190.25  pounds  avoirdupois  as  7  to  4. — The  weight 
which  a  man  ought  to  carry  in  order  that  the  ufeful  cf 
feB  may  be  a  maximum,  is  165.3  Pounds  avoirdupois. 

When  the  workman,  however,  returns  unloaded  for 
a  new  burden,  he  muff  carry  200.7  pounds  avoirdu¬ 
pois. 

422.  According  to  Dr  Robifon  a  feeble  old  mail 
raifed  feven  cubic  feet  of  water~437.5  Pounds  avoir¬ 
dupois,  11F  feet  high,  in  one  minute,  for  eight  or  ten 
hours  a  day,  by  walking  backwards  and  forwards  on  a 
lever; — and  a  young  man  weighing  135  pounds,  and 
carrying  30  pounds,  raifed  9^  cubic  feet  of  water 
1=578.1  pounds  avoirdupois,  1 feet  high,  for  10  hours 
a  day,  without  being  fatigued. 

423.  From  the  experiments  of  Mr  Buchanan,  it  ap¬ 

pears  that  the  forces  exerted  by  a  man  pumping,  acting 
at  a  winch,  ringing  and  rowing,  are  as  the  numbers 
1742, 2856, 3883, 4095.  _ 

424.  According  to  Defaguliers  and  Smeaton,  the 
power  of  one  horfe  is  equal  to  the  power  of  five  men.  ftrength 
Several  French  authors  fuppofe  a  horfe  equal  to  feven  horfes. 
men,  while  M.  Schulze  coniiders  one  horfe  as  equiva¬ 
lent  to  14  men. — Two  horfes,  according  to  the  experi¬ 
ment  of  Amontons,  exerted  a  force  of  150  pounds 
French,  when  yoked  in  a  plough.  According  to  De- 
faguliers,  a  horfe  is  capable  of  drawing,  with  a  force  of 

2oo  pounds,  two  miles  and  a  half  an  hour,  and  of  con¬ 
tinuing  this  a&ion  eight  hours  in  the  day.  When  the 
force  is  240  pounds  he  can  work  only  fix  hours.  It 
appears  from  Smeaton’s  reports,  that  by  means  o£ 
pumps  a  horfe  can  raife  250  hogffieads  of  water,  10  feet 
high,  in  an  hour. — The  moff  difad  van  tageous  way  of 
employing  the  power  of  a  horfe  is  to  make  him  carry 
a  load  up  an  inclined  plane,  for  it  was  obferved  by 
De  la  Hire,  that  three  men,  with  100  pounds  each, 
will  go  faffer  up  the  inclined  plane  than  a  horfe  with 
300  pounds.  When  the  horfe  walks  on  a  good  road, 
and  is  loaded  with  about  two  hundred  weight,  he  may 
eafily  travel  25  miles  in  the  fpace  of  feven  or  eight 
hours. 

425.  When  a  horfe  is  employed  in  railing  coals  by 
means  of  a  wheel  and  axle,  and  moves  at  the  rate  o£ 
about  two  miles  an  hour,  Mr  Fenwick  found  that  he 
could  continue  at  work  12  hours  each  day,  two  and  a 
half  of  which  were  fpent  in  fiiort  intervals  of  reff,  when 
he  raifed  a  load  of  1000  pounds  avoirdupois,  with  a 
velocity  of  13  feet  per  minute  •, — and  that  he  will  exert 
a  force  of  75  pounds  for  nine  hours  and  a  half,  when 
moving  with  the  fame  velocity.  Mr  Fenwick  alfo  found 
that  230  ale  gallons  of  water  delivered  every  minute  on 
an  overfhot  waterwheel,  10  feet  in  diameter;  that  a 
common  Heam-engine,  with  a  cylinder  eight  inches  in 
diameter,  and  an  improved  engine  with  a  cylinder  6.12 
inches  in  diameter,  will  do  the  work  of  one  horfe,  that 
is,  will  raife  a  weight  of  icoo  pounds  avoirdupois, 
through  the  height  of  1 3  feet  in  a  minute.  It  appears  from 
Mr  Smeaton’s  experiments,  that  Dutch  fails  in  their  com¬ 
mon  pofition  with  a  radius  of  nine  feet  and  a  half, — that 
Dutch  fails  in  their  beff  pofition  with  a  radius  of  eight 
feet,  and  that  his  enlarged  fails  with  a  radium  of  feven 
&et,  perform  the  fame  work  as  one  man ;  or  perform 
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Pra&ica  one-fifth  part  of  the  work  of  a  horfe.  Upon  thefe  fa&s 
Mechanics.  we  have  conftruCted  the  following  table,  the  four  firft 


columns  of  which  are  taken  from  Mr  Fenwick’s  Efiays 
on  Practical  Mechanics. 


Practical 

Mechanics. 


TABLE  /hewing  the  relative /rength  ofOverfhot  Wheels ,  Steam  Engines ,  Horfes  y  Men ,  and  Wind-mills  of 

different  kinds . 


Number  of 
ale  gallons 
delivered  on 
an  overfliot 
wheel,  10 
feet  in  dia¬ 
meter,  every 
minute. 

Diameter  of 
the  cylinder 
in  the  com¬ 
mon  ftcam- 
engine,  in 
inches. 

Diameter  of 
the  cylinder 
of  the  im¬ 
proved 

ftearii  -engine, 
in  inches. 

Number  of 
horfes  work¬ 
ing  1  z  hours 
per  day,  and 
moving  at 
the  rate  of 
two  miles 
per  hour. 

Number  of 
men  work¬ 
ing  12  hours 
a-day. 

Radius  of 
Dutch  fails 
in  their  com¬ 
mon  pofition 
in  feet. 

Radius  of 
Dutch  fails 
in  their  be  ft 
pofition, 
in  feet. 

Radius  of 
Mr  Smea¬ 
ton’s  en¬ 
larged  fails, 
in  feet.  4 

Height  to 
which  thefe 
different 
powers  will 
raife  1000 
pounds  avoir¬ 
dupois  in  a 
minute. 

230 

8. 

6.12 

I 

5 

21.24 

17.89 

15-65 

*3 

390 

9-5 

7.8 

2 

10 

30.04 

25-30 

22.13 

26 

528 

10.5 

8.2 

3 

15 

36.80 

30.98 

27.11 

39 

660 

11,S 

8.8 

4 

20 

42.48 

35-78 

3!-3° 

52 

79O 

2  2-5 

9-35 

5 

25 

47-50 

40.00 

35-oo 

65 

97O 

J4- 

20-55 

6 

3° 

52-03 

43.82 

38-34 

78 

1 17O 

15.4 

22-75 

7 

35 

56.90 

47-33 

41.41 

90 

*35° 

16.8 

12.8 

8 

40 

60.09 

50.60 

44.27 

104 

M4  5 

q-3 

23-6 

9 

45 

63-73 

53-66 

46.96 

117 

j584 

18.5 

14.2 

10 

5° 

67.17 

56.57 

49-50 

130 

1740 

19.4 

I4.8 

11 

55 

70.46 

59-33 

5I-9I 

H3 

I9OO 

20.2 

IJ.2 

12 

60 

73-59 

61.97 

54.22 

156 

2IOO 

21. 

16.2 

*3 

65 

76-59 

64-5 

56.43 

169 

23OO 

22. 

*7  • 

*4 

70 

79-49 

66.94 

58-57 

182 

2500 

23.1 

17.8 

*5 

75 

82.27 

69.28 

60.62 

*95 

2686 

23-9 

18.3 

16 

80 

84.97 

7**55 

62.61 

208 

2870  - 

24.7 

I9* 

17 

85 

87.07 

73*32 

64.16 

221 

3055 

25-J 

19.6 

18 

90 

9°-I3 

75*9° 

67.41 

234 

324O 

26.25 

20.1 

*9 

95 

92.60 

77.98 

68.23 

247 

3420 

27. 

20.7 

20 

100 

95.00 

80.00 

70.00 

260 

3750 

28.5 

22.2 

22 

no 

99.64 

83.90 

73-42 

286 

4000 

29.8 

23- 

24 

120 

IO4.06 

87.63 

76.68 

312 

4460 

31,1 

23*9 

26 

130 

I08.32 

91.22 

79.81 

338 

48jo 

32-4 

24.7 

28 

140 

112.20 

94.66 

82.82  ■ 

364 

5250 

33-6 

25-5 

30 

J5° 

11 6-35 

97.98 

85-73 

39° 

426.  Dutch  fails  are  always  conftru&ed  fo  that  the 
angle  of  weather  may  diminifh  from  the  centre  to  the 
extremity  of  the  fail.  They  are  concave  to  the 
wind,  and  are  in  their  common  po/tion  when  their  ex¬ 
tremities  are  parallel  to  the  plane  in  which  they  move, 
or  perpendicular  to  the  direction  of  the  wind.  Dutch 
fails  are  in  their  hejl  po/tion  when  their  extremities 
make  an  angle  of  feven  degrees  with  the  plane  of  their 
motion.  Mr  Smeaton’s  enlarged  fails  are  Dutch  fails 
in  their  belt  polition,  but  enlarged  at  their  extremi¬ 
ties. 

427.  It  appears  from  M.  Coulomb’s  experiments  on 
Dutch  wind-mills,  with  re&angular  fails,  that  when  the 
diflance  between  the  extremities  of  two  oppofite  fails  is 
66  feet  French,  and  the  breadth  of  each  fail  fix  feet, 
a  wind  moving  at  the  rate  of  20  feet  per  fecond  will 
produce  an  effeCl  equivalent  to  icoo  pounds  raifed 
through  the  fpace  of  218  feet  in  a  minute. 

According  to  Watt  and  Boulton,  one  of  their 
‘fleam-engines,  with  a  cylinder  3 1  inches  in  diameter, 
and  which  makes  1 7  double  flrokcs  per  minute,  is  equi¬ 
valent  to  40  horfes  working  day  and  night  \  that  is,  to 
lor  horfes  working  nine  hours  and  a  half,  the  time  of 
conftant  exertion  in  the  preceding  table.  When  the 
Vo L.  XIII.  Part  I. 


cylinder  is  19  inches  in  diameter,  and  the  engine  makes 
25  ftrokes  of  four  feet  each  per  minute,  its  power 
is  equivalent  to  twelve  horfes  working  conftantly,  or 
thirty  horfes  working  nine  hours  and  a  half  j — and 
when  the  cylinder  is  24  inches  in  diameter,  and  the 
engine  makes  22  ftrokes,  of  five  feet  each,  in  a  mi¬ 
nute,  its  power  is  equal  to  that  of  20  horfes  working 
conftantly,  or  50  horfes  working  nine  hours  and  a 
half. 


Chap  VII.  On  the  ConfruElion  of  Wind-mills . 

428.  A  WIND-MILL  is  reprefented  in  fig.  1.  W'hereMN  Plate 
is  the  circular  building  that  contains  the  machinery,  E  CCCXXV. 
the  extremity  of  the  windlhaft,  or  principal  axis,  which 
is  generally  inclined  from  8  to  1 5  degrees  to  the  hori¬ 
zon  ;  and  EA,  EB,  EC,  ED  four  re&angular  frames 
upon  which  fails  of  cloth  of  the  fame  form  are  ft  retch¬ 
ed.  At  the  lower  extremity  G  of  the  fails  their  fur- 
face  is  inclined  to  the  axis  7  2°  ;  and  at  their  fartheft 
extremities  A,  D,  &cc.  the  inclination  of  the  fail  is 
about  83°.  Now,  when  the  fails  are  adjufted  to  the 
wind,  which  happens  when  the  wind  blows  in  the  di¬ 
rection  of  the  windlhaft  E,  the  impulfe  of  the  wind 
Q.  »P07* 
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Practical  upon  the  oblique  fails  may  be  refolved  into  two 
Mechanics.  forces?  one  Gf  w]iich  a£ts  at  right  angles  to  the 
windfhaft,  and  is  therefore  employed  folely  in  giving  a 
motion  of  rotation  to  the  fails  and  the  axis  upon  which 
they  are  fixed.  When  the  mill  is  ufed  for  grinding 
corn,  a  crown  wheel,  fixed  to  the  principal  axis  E, 
gives  motion  to  a  lantern  or  trundle,  whofe  axis  carries 
the  moveable  milldone. 

Methods  of  429.  That  the  wind  may  a£f  with  the  greatefl  efficaey 

Sis  uf thT  UP°n  t^ie  ^S’  mu^  ^ave  t^ie  ^ame  direc- 

wind  tion  as  ^ie  Ayin£i* *  But  as  this  direction  is  perpetually 
changing,  fome  apparatus  is  necelfary  for  bringing  the 
windfhaft  and  fails  into  their  proper  pofition.  This  is 
fometimes  effetffed  by  fupporting  the  machinery  on  a 
drong  vertical  axis,  whofe  pivot  moves  in  a  brafs  focket 
firmly  fixed  into  the  ground,  fo  that  the  whole  ma¬ 
chine,  by  means  of  a  lever,  may  be  made  to  revolve 
upon  this  axis,  and  be  properly  adjuded  to  the  direc¬ 
tion  of  the  wind.  Mod;  wind- mills,  however,  are 
furnifhed  with  a  moveable  roof  which  revolves  upon 
fri&ion  rollers  inferted  in  the  fixed  kerb  of  the  mill  5 
and  the  adjudment  is  effected  by  the  afiidance  of  a 
fimple  lever.  As  both  thefe  methods  of  adjudment 
require  the  afiidance  of  men,  it  would  be  very  defirable 
that  the  fame  effedt  fliould  be  produced  folely  by  the 
adtion  of  the  wind.  This  may  be  done  by  fixing  a 
large  wooden  vane  or  weather-cock  at  the  extremity  of 
a  long  horizontal  arm  "which  lies  in  the  fame  vertical 
plane  with  the  windfhaft.  By  this  means  when  the 
furface  of  the  vane,  and  its  didance  from  the  centre  of 
motion,  are  fufficiently  great,  a  very  gentle  breeze  will 
exert  a  fufficient  force  upon  the  vane  to  turn  the  ma¬ 
chinery,  and  will  always  bring  the  fails  and  windfhaft 
to  their  proper  pofition.  This  weather-cock,  it  is  evi¬ 
dent,  may  be  applied  either  to  machines  which  have 
a  moveable  roof,  or  which  revolve  upon  a  vertical 
arbor. 

On  the  Form  and  Pofition  of  Wind-mill  Sails . 

430.  It  appears  from  the  invedigations  of  Parent,  that 
a  maximum  effedt  w  ill  be>  produced  when  the  fails  are 
inclined  54^  degrees  to  the  axis  of  rotation,  or  when 
The  inch-  the  angle  of  weather  is  35-f  (g)  degrees.  In  obtain- 
nation  af-  ing  this  conclufion,  however,  M.  Parent  has  affumed 
Parent be  ^ata  are  inadmifiible,  and  has  negledted  feveral 

roneous.  ^  circun*dances  winch  mud  materially  affeS  the  refult  of 
his  invedigations.  The  angle  of  inclination  adigned 
by  Parent  is  certainly  the  mod  efficacious  for  giving 
motion  to  the  fails  from  a  date  of  red,  and  for  prevent¬ 
ing  them  from  dopping  when  in  motion  ;  but  he  has  not 
considered  that  the  adtion  of  the  wind  upon  a  fail  at 
red  is  different  from  its  adiion  upon  a  fail  in  motion : 
for  fincc  the  extremities  of  the  fails  move  with  greater 
rapidity  than  the  parts  nearer  the  centre,  the  angle  of 
weather  fhould  be  greater  towards  the  centre  than  at 
the  extremity,  and  diould  vary  with  the  velocity  of 
each  part  of  the  fail.  The  reafon  of  this  is  very  ob¬ 


vious.  It  has  been  demondrated  by  Boffut,  and  eda-  Pra&ical 
blilhed  by  experience,  that  vThen  any  fiuid  adls  upon  Mechanics, 
a  plain  furface,  the  force  of  impulfion  is  always  exerted 
mod  advantageoufly  when  the  impelled  furface  is  in  a 
date  of  red,  and  that  this  force  diminidies  as  the  velo¬ 
city  of  the  furface  increafes.  Now,  let  us  fuppofe  w  ith 
Parent,  that  the  mod  advantageous  angle  of  weather 
for  the  fails  of  wind-mills  is  3  5^  degrees  for  that  part 
of  the  fail  which  is  neared  the  centre  of  rotation,  and 
that  the  fail  has  every  where  this  angle  of  weather  \ 
then,  fince  the  extremity  of  the  fail  moves  with  the 
greated  velocity,  it  will  in  a  manner  withdraw  itfelf 
from  the  adlion  of  the  wind,  or,  to  fpeak  more  proper¬ 
ly,  it  will  not  receive  the  impulfe  of  the  vdnd  fo  ad- 
vantageoufiy  as  thofe  parts  of  the  fail  which  have  a  lefs 
degree  of  velocity.  In  order  therefore  to  counteract 
this  diminution  of  force,  we  mud  make  the  wind  aCt 
more  perpendicularly  upon  the  fail,  by  diminidiing  its 
obliquity  or  its  angle  of  weather.  But  fincc  the  velo¬ 
city  of  every  part  of  the  fail  is  proportional  to  its  di¬ 
dance  from  the.  centre  of  motion,  every  elementary  por¬ 
tion  of  it  mud  have  a  different  angle  of  weather  dimi- 
nifhing  from  the  centre  to  the  extremity  of  the  fail. 

The  law  or  rate  of  diminution,  however,  is  dill  to  be 
difeovered,  and  wc  are  fortunately  in  poffedion  of  a  the-  * 
orem  of  Euler’s,  afterwards  given  by  Maclaurin,  which 
determines  this  law  of  variation.  Let  a  represent  the  Euler’s 
velocity  of  the  wind,  and  c  the  velocity  of  any  given  theorem, 
part  of  the  fail  ;  then  the  effort  of  the  wind  upon  that 
part  of  the  fail  will  be  greated  -when  the  tangent  of  the 
angle  of  the  "wind’s  incidence,  or  of  the  fail’s  inclina- 

tion  to  the  axis,  is  to  radius,  as  2  4 -- — 4-  —  to  1. 

4aa  2a  Fig.,. 

431.  In  order  to  apply  this  theorem,  let  us  fuppofe  that  Kxplana- 
the  radius  or  whip  ED  of  the  fail  */3  2y,  is  divided  in-  li?n  aPd  aP- 
to  fix  equal  parts  \  that  the  point  n  is  equididant  from 
and  D,  and  is  the  point  of  the  fail  which  has  the  fame  rera< 
velocity  as  the  wind  5  then,  in  the  preceding  theorem, 
we  fliall  have  when  the  fail  is  loaded  to  a  maxi¬ 

mum  ;  and  therefore  the  tangent  of  the  angle,  which 
the  furface  of  the  fail  at  n  makes  with  the  axis,  when 


0  =  1,  will  be  -fi— =3.561  =  tangent  of  740 

4  2 

19',  "\vhich  gives  I5°4i'for  the  angle  of  weather  at 
the  point  /?.  Since,  at  \  of  the  radius  <rma,  and  fince 
c  is  proportional  to  the  didance  of  the  correfponding 
part  of  the  fail  from  the  centre,  we  will  have,  at  -£  of 

the  radius  sm ,  c=z  at  •£  of  the  radius,  czz~  ;  at 

3  3 

Aa  Crt 

c=~ ,  at  c~ an<a  at  the  extremity  of  the  ra¬ 
dius,  c=z 2a.  By  lubdituting  thefe  different  values  of; 
z*,  indead  of  c  in  the  theorem,  and  by  making  a=zi9 
the  following  table  will  be  obtained,  which  exhibits  the 
angles  of  inclination  and  weather  which  mud  be  given 
to  different  parts  of  the  fails. 

Parts 


(g)  The  weather  of  the  fails  is  the  angle  which  the  furface  forms  with  the  plane  in  vdiieh  they  move,  and  is 

*qual  to  the  complement  of  the  angle  w  hich  that  furface  forms  with  the  axis. 
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ftcfults  of 
Smeaton’s 
experi¬ 
ments. 


Fig.  2. 


Parts  of  the  ra¬ 
dius  from  the 
centre  of  mo¬ 
tion  at  E. 

Velocity  of  the 
fail  at  thefe 
diftances  — or 
values  of  c. 

Angle  made 
with  the  axis. 

Angle  of 
ther. 

wea- 

i>eg. 

Min. 

Oeg. 

Min 

r 

T 

a 

3 

63 

26 

26 

34 

* 

Z 

2  a 

69 

54 

20 

6 

3 

i  or  i 

a 

74 

*9 

r5 

4 

s  or  y 

4  a 

3 

77 

20 

12 

40 

5 

z 

5  a 

3 

79 

27 

10 

33 

I 

2  a 

81 

0 

9 

0 

432.  Mr  Smeaton  found,  from  a  variety  of  experi¬ 
ments,  that  the  eommon  pra&iee  of  inclining  plane  fails 
from  7  2°  to  750  to  the  axis,  was  mueh  more  efficaci¬ 
ous  than  the  angle  affigned  by  Parent,  the  effeft  being 
as  45  to  3  When  the  fails  were  weathered  in  the 
Duteh  manner,  that  is,  when  their  furfaces  were  con¬ 
cave  to  the  wind,  and  when  the  angle  of  inclination  in- 
creafed'  towards  their  extremities,  they  produced  a 
greater  effeft  than  when  they  were  weathered  either  in 
the  eommon  way,  or  aecording  to  Euler’s  theorem. 
But  when  the  fails  were  enlarged  at  their  extremities, 
as  reprefented  at  up,  in  fig.  2.  fo  that  *  was  one- 
third  of  the  radius  ED,  and  «  D  to  D  £  as  5  to  3, 
their  power  was  greateft  of  all,  though  the  furfaee  adfc- 
ed  upon  by  the  wind  remained  the  fame.  If  the  fails 
be  farther  enlarged,  the  effedf  is  not  increafed  in  pro¬ 
portion  to  the  furfaee  ;  and  befides,  when  the  quantity 
of  eloth  is  great,  the  maehine  is  mueh  expofed  to  in¬ 
jury  by  fudden  fqualls  of  wind.  In  Mr  Smeaton’s  ex¬ 
periments,  the  angle  of  weather  varied  with  the  di- 
ftanee  from  the  axis  ;  and  it  appeared  from  feveral 
trials,  that  the  molt  efficacious  angles  were  thofc  in  the 
following  table. 


Parts  of  the  radius 
EA,  which  is  di¬ 
vided  into  6  parts. 

Angle  with  the 
axis. 

Angle  of  weather. 

I 

72 

18 

2 

7r 

*9 

3 

72  1 

1 8  middle 

4 

74 

16 

5 

77i 

12t 

6 

83 

7 

If  the  radius  ED  of  the  fail  be  30  feet,  then  the  fail 
will  commence  at  ED,  or  5  feet  from  the  axis, 
where  the  angle  of  inclination  will  be  720.  At  |  ED, 
or  10  feet  from  the  axis,  the  angle  will  be  710,  andfo  on. 

On  the  EjfeEl  of  Wind-mill  Sails . 

433;  The  following  maxims  deduced  by  Mr  Smeaton 
from  his  experiments,  contain  the  moll  accurate  infor¬ 
mation  upon  this  fubjeft. 
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Maxim  1.  The  Velocity  of  wind-mill  fails,  whether  Practical 
unloaded  or  loaded,  fo  as  to  produce  a  maximum  efFedl,  ^^anie^ 
is  nearly  as  the  velocity  of  the  wind,  their  ffiape  and 
pofition  being  the  fame.  'wind-milt 

Maxim  2.  The  load  at  the  maximum  is  nearly,  fails,  ac- 
but  fomewhat  lefs  than,  as  the  fquare  of  the  veloeity  cording  to 
of  the  wind,  the  ffiape  and  pofition  of  the  fails  being Smeat0tt* 
the  fame. 

Maxim  3.  The  effe£ts  of  the  fame  fails  at  a  maxi¬ 
mum,  are  nearly,  but  fomewhat  lefs  than,  as  the  cubes  of 
the  velocity  of  the  wind. 

Maxim  4.  The  load  of  the  fame  fails  at  the 
maximum  is  nearly  as  the  fquares,  and  their  effe&a 
as  the  eubes  of  their  number  of  turns  in  a  given 
time. 

Maxim  5.  When  fails  are  loaded,  fo  as  to  produce 
a  maximum  at  a  given  velocity,  and  the  velocity  of 
the  wrind  inereales,  the  load  continuing  the  fame  : 
ill,  The  increafe  of  effedf,  when  the  increafe  of  the 
velocity  of  the  wind  is  fmall,  will  be  nearly  as  the 
fquares  of  thofe  velocities  :  2dly,  When  the  velo¬ 
city  of  the  wind  is  double,  the  effe&s  will  be  near¬ 
ly  as  io.*27f:  But,  3dly,  When  the  velocities 
compared  are  more  than  double  of  that  where  the 
given  load  produces  a  maximum,  the  effe&s  inereafe 
nearly  in  the  limple  ratio  of  the  velocity  of  the 
wind. 

Maxim  6.  In  fails  where  the  figure  and  pofitions 
are  fimilar,  and  the  veloeity  of  the  wind  the  fame,  the 
number  of  turns  in  a  given  time  will  be  reciprocally  as 
the  radius  or  length  of  the  fail. 

Maxim  7.  The  load  at  a  maximum  that  fails  of  a 
fimilar  figure  and  pofition  will  overcome  at  a  given 
diftanee  from  the  eentre  of  motion,  will  be  as  the  cube 
of  the  radius. 

Maxim  8.  The  efiefls  of  fails  of  fimilar  figure  and 
pofition  are  as  the  fquare  of  the  radius. 

Maxim  9.  The  velocity  of  the  extremities  of  Dutch 
fails,  as  well  as  of  the  enlarged  fails,  in  all  their  ufual 
pofitions  when  unloaded,  or  even  loaded  to  a  maxi¬ 
mum,  are  eonfiderably  quicker  than  the  velocity  of  the 
wind. 

434.  A  new  mode  of  eonftru&ing  the  fails  of  wind-mills 
has  been  recently  given  by  Mr  Sutton,  and  fully  de- 
feribed  by  Mr  Helleden  of  Barton,  in  a  work  exclufive- 
ly  devoted  to  the  fubjeft. 

The  limits  of  this  article  will  not  permit  us  to  enter 
into  any  difeuffion  refpefting  the  principles  upon  which 
Mr  Sutton’s  gravitated  fails  are  eonftru&ed  5  but  the 
fubjefl  ffiall  be  relumed  under  the  artiele  Windmill. 

It  may  be  proper  however  to  remark  that  Mr  Sutton 
gives  his  fails  the  form  reprefented  in  fig.  4.  and  makes 
the  angle  of  weather  at  the  point  M,  equidiftant  from 
A  and  B,  equal  to  2  2°  30'.  The  inclination  of  the 
fail  at  any  other  point  N  of  the  fail,  is  an  angle  whofe 
fine  is  the  diftanee  of  that  point  from  the  centre  of  mo¬ 
tion  A,  the  radius  being  the  breadth  of  the  fail  at  that 
point.  Fig.  3.  ffietvs  the  angles  at  the  different  F{ 
points  of  the  fail;  and  the  apparent  and  abfolute  * 

breadths  of  the  fail  at  thefe  points.  Mr  Sutton’s 
mode,  of  regulating  the  velocity  of  the  fails,  and  of 
bringing  them  to  a  ftate  of  reft  is  particularly  in¬ 
genious. 
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On  Horizontal  Wind-mills . 

435.  Various  opinions  have  been  entertained  refpe6i> 
ing  the  relative  advantages  of  horizontal  and  vertical 
wind-mills.  Mr  Smeaton,  with  great  jufticc,  gives  a 
decided  preference  to  the  latter  j  but  when  he  afferts 
that  horizontal  wind-mills  have  only  ^  or  Tr^-  of  the 
power  of  vertical  ones,  he  certainly  forms  too  low  an 
eftimate  of  their  power.  Mr  Beatfon,  on  the  contra¬ 
ry,  who  has  received  a  patent  for  the  conftru6lion  of  a 
new  horizontal  wind-mill,  feems  to  be  prejudiced  in 
their  favour,  and  greatly  exaggerates  their  comparative 
value.  From  an  impartial  inveftigation,  it  will  proba¬ 
bly  appear,  that  the  truth  lies  between  thefe  two  oppo- 
fite  opinions  *,  but  before  entering  on  this  difeuffion, 
we  mull  firlt  conlider  the  nature  and  form  of  horizontal 
wind-mills. 

436.  In  fig.  4.  CK  is  the  windftiaft,  which  moves  up¬ 
on  pivots.  Four  crofs  bars,  CA,  CD,  IB,  FG,  are  fix¬ 
ed  to  this  arbor,  which  carry  the  frames  APIB,  DEFG. 
The  fails  AI,  EG,  are  ft  retched  upon  thefe  frames, 
and  are  carried  round  the  axis  CK,  by  the  perpendicu¬ 
lar  impulfe  of  the  wind.  Upon  the  axis  CK,  a  toothed 
wheel  is  fixed,  which  gives  motion  to  the  particular 
machinery  that  is  employed.  In  the  figure,  only  two 
fails  are  reprefented  \  but  there  are  always  other  two 
placed  at  right  angles  to  thefe.  Now,  let  the  fails  be 
expofed  to  the  wind,  and  it  will  be  evident  that  no  mo¬ 
tion  will  enfue  ;  for  the  force  of  the  wind  upon  the  fail 
A  I,  is  countera£led  by  an  equal  and  oppofite  force  up¬ 
on  the  fail  EG.  In  order  then,  that  the  wind  may 
communicate  motion  to  the  machine,  the  force  upon 
the  returning  fail  EG  muft  either  be  removed  by 
fereening  it  from  the  wind,  or  diminiftied  by  making  it 
prefent  a  lefs  furface  when  returning  againft  the  wind. 
The  firft  of  thefe  methods  is  adopted  in  Tartary,  and 
in  feme  provinces  of  Spain  ;  but  is  objedfed  to  by  Mr 
Beatfon,  from  the  inconvenience  and  expcnce  of  the 
machinery  and  attendance  requifite  for  turning  the 
fereens  into  their  proper  pofitions.  Notwithftanding 
this  objedli.on,  however,  I  am  difpofed  to  think  that 
this  is  the  beft  method  of  diminifhing  the  adlion  of  the 
wind  upon  the  returning  fails,  for  the  moveable  fereen 
may  eafily  be  made  to  follow  the  diredlion  of  the  wind, 
and  affume  its  proper  pofition,  by  means  of  a  large 
wooden  weathercock,  without  the  aid  either  of  men  or 
machinery.  It  is  true,  indeed,  that  the  refiftancc  of 
the  air  in  the  returning  fails  is  not  completely  remo¬ 
ved  ‘7  but  it  is  at  leaft  as  much  diminiftied  as  it  can  be 
by  any  method  hitherto  propofed.  Befides,  when  this 
plan  is  referted  to,  there  is  no  occafion  for  any  move- 
able  flaps  and  hinges,  which  muft  add  greatly  to  the 
expence  of  every  other  method. 

437.  The  mode  of  bringing  the  fails  back  againft 
the  wind,  which  Mr  Beatfon  invented,  is,  perhaps,  the 
fimpleft  and  beft  of  the  kind.  He  makes  each  fail  AI 
to  confift  of  fix  or  eight  flaps  or  vanes,  AP  £  1,  b  I  c  2, 
&c.  moving  upon  hinges  reprefented  by  the  dark  lines, 
AP,  b  I,  c  2,  &c.  fe  that  the  lower  fide  b  I,  of  the  firft 
flap  overlaps  the  hinge  or  higher  fide  of  the  fecond  flap, 
and  fe  on.  When  the  wind,  therefore,  a£ls  upon  the 
fail  AI,  each  flap  will  prefs  upon  the  hinge  of  the  one 
immediately  below  it,  and  the  whole  furface  of  the  fail 
will  be  expofed  to  its  adlion.  But  when  the  fail  AI 
returns  againft  the  wind?  the  flaps  will  revolve  round 


upon  their  hinges,  and  prefent  only  their  edges  to  the  Practical 
wind,  as  is  reprefented  at  EG,  fe  that  the  refiltance  ^echai-ics. 
occafioned  by  the  return  of  the  fail  muft  be  greatly  di-  "  ^ 
miniftied,  and  the  motion  will  be  continued  by  the 
great  fuperiority  of  force  exerted  upon  the  fails  in  the 
pofition  AI.  In  computing  the  force  of  the  wind  upon 
the  fail  AI,  and  the  refiltance  oppofed  to  it  by  the 
edges  of  the  flaps  in  EG,  Mr  Beatfon  finds,  that  when 
the  prefifure  upon  the  former  is  1872  pounds,  the  re¬ 
finance  oppofed  by  the  latter  is  only  about  36  pounds, 
or  7*T  part  of  the  whole  force  }  but  he  negledls  the  ac¬ 
tion  of  the  wind  upon  the  arms  CA,  ike.  and  the 
frames  which  carry  the  fails,  becaufe  they  expofe  the 
fame  furface  in  the  pofition  AI,  as  in  the  pofition 
EG.  This  omiflion,  however,  has  a  tendency  to  mif- 
lead  us  in  the  prefent  cafe,  as  we  fhall  now  fee,  for  we 
ought  to  compare  the  whole  force  exerted  upon  the 
arms,  as  well  as  the  fail,  with  the  whole  rcfiftance 
which  thefe  arms  and  the  edges  of  the  flaps  oppofe  to 
the  motion  of  the  windmill.  By  infpedting  fig.  4.  it 
will  appear,  that  if  the  force  upon  the  edges  of  the  flapsf 
which  Mr  Beatfon  fuppofed  to  be  1 2  in  number, 
amounts  to  36  pounds,  the  force  fpent  upon  the  bars 
CD,  DG,  GF,  FE,  &.c.  cannot  be  lefs  than  60  pounds. 

Now,  fince  thefe  bars  are  adled  upon  with  an  equal 
force,  when  the  fails  have  the  pofition  AI,  1872460 
=1932  will  be  the  force  exerted  upon  the  fail  AI,  and 
its  appendages,  while  the  oppofite  force  upon  the  bars 
and  edges  of  the  flaps  when  returning  againft  the  wind 
will  be  36460=196  pounds,  which  is  nearly  ^  ot 
1932,  inftead  of  7V  as  computed  by  Mr  Beatfon. 

Hence  we  may  fee  the  probable  advantages  of  a  fereen 
over  moveable  flaps,  as  it  will  preferve  not  only  the 
fails,  but  the  arms  and  the  frame  which  fupport  it, 
from  the  adlion  of  the  wind. 

438.  We  fhall  now  conclude  this  chapter  with  ^Compari- 
comparifon  of  the  power  of  horizontal  and  vertical  fbns  be- 
wind-mills.  It  was  already  ftated,  that  Mr  Smeaton  ra-  tween  ver- 
tlier  underrated  the  former,  while  he  maintained  that  aRC* 
they  have  only  -§-  or  V-5-  the  power  of  the  latter.  He^^^j^ 
obferves,  that  when  the  vanes  of  a  horizontal  and  a  ver¬ 
tical  mill  are  of  the  fame  dimenfions,  the  power  of  the 
latter  is  four  times  that  of  the  former,  becaufe,  in  the 
firft  cafe,  only  one  fail  is  adled  upon  at  once,  while,  in. 
the  fecond  cafe,  all  the  four  receive  the  impulfe  of  the 
wind.  This,  however,  is  not  ftridlly  true,  fince  the 
vertical  fails  are  all  oblique  to  the  dire 61  ion  of  the 
wind.  Let  us  fuppofe-  that  the  area  of  each  fail  is  100 
fquare  feet  j  then  the  power  of  the  horizontal  fail  will 
be  100,  and  the  power  of  a  vertical  fail  may  be 
called  100  X  fine  70®*  (70°  being  the  common  angle 
of  inclination)  =  88  nearly  \  but  fince  there  are  four 
vertical  fails,  the  power  of  them  all  will  be  4X  88= 

352  y  fe  that  the  power  of  the  horizontal  fail  is  to  that 
of  the  four  vertical  ones  as  I  to  3.52,  and  not  as  1 
to  4,  according  to  Mr  Smeaton.  But  Mr  Smeaton 
alfo  obferves,  that  if  we  confider  the  farther  disadvan¬ 
tage  which  arifes  from  the  difficulty  of  getting  the  fails 
back  againft  the  wind,  we  need  not  wonder  if  horizon¬ 
tal  wind-mills  have  only  about  $  or  ^  the  power  of 
the  common  fort.  We  have  already  feen,  that  the  re- 
fiftance  occafioned  by  the  return  of  the  fails,  amounts 
to  of  the  whole  force  which  they  receive  j  by  fub- 

tradling  — ,  therefore,  from  — - — ,  we  fhall  find  that 

6  20  ;  3.52’ 

the 


M  E  C  H 

Mechanics,  the  power  of  horizontal  wind-mills  is  only  ,  or  lit- 

f  J  tie  more  than  -J-  that  of  vertical  ones.  This  cal¬ 
culation  proceeds  upon  a  fuppofition,  that  the  whole 
foree  exerted  upon  vertical  fails  is  employed  in  turning 
them  round  the  axis  of  motion  j  whereas  a  conliderable 
part  of  this  force  is  loft  in  prefling  the  pivot  of  the  axis 
or  windfhaft  againft  its  gudgeon.  Mr  Smeaton  has 
overlooked  this  eircumftanee,  otherwife  he  could  never 
have  maintained  that  the  power  of  four  vertical  fails 
was  quadruple  the  power  of  one  horizontal  fail,  the  di- 
menfions  of  eaeh  being  the  fame.  Taking  thiscircum- 
ftanee  into  the  aecount,  we  cannot  be  far  wrong  in  fay¬ 
ing,  that  in  theory  at  leaft,  if  not  in  pra&ice,  the 
power  of  a  horizontal  wind-mill  is  about  y  or  -J  of  the 
power  of  a  vertical  one,  when  the  quantity  of  furfaee 
and  the  form  of  the  fails  is  the  fame,  and  when  every 
part  of  the  horizontal  fails  has  the  fame  diftanee  from 
the  axis  of  motion  as  the  correfponding  parts  of  the  ver¬ 
tical  fails.  But  if  the  horizontal  fails  have  the  pofition 
AI,  EG,  in  fig.  4.  inftead  of  the  pofition  CA  dm , 
CD  0  n ,  their  power  will  be  greatly  increafed,  though 
the  quantity  of  furfaee  is  the  fame,  becaufe  the  part 
CP  3  m  being  transferred  to  BI  3  </,  has  much  more 
power  to  turn  the  fails. 

Chap.  VIII.  On  the  ConJlruBion  of  Wheel  Car¬ 
riages . 

On  the  fire  439*  ^  ev*dent  from  Art.  60.  that  when  a  wheel 
•f  carriage  furmounts  an  obftaele,  it  a6ls  as  a  lever  of  the  firft  kind, 
wheels.  and  that  its  power  to  overcome  fuch  refiftances  in- 
CCCXXV  crea^es  diameter.  The  power  of  the  force  P, 

*  for  example,  to  raife  the  wheel  NB  over  the  eminence 
C,  is  proportional  to  the  vertical  lever  FC,  whieh 
incrcafes  with  the  diameter  of  the  wheel,  while  the 
lever  of  refiftance  FA,  by  whieh  the  weight  of 
the  wheel  a£ls,  remains  unchanged  j  hence  we  fee 
the  advantages  of  large  wheels  for  overcoming  fueh 
obftacles  as  generally  refill  the  motion  of  wheel  car¬ 
riages.  There  are  fome  circumftances,  however,  which, 
independent  of  the  additional  weight  and  expence  of 
large, wheels,  prefcribe  limits  to  their  fize.  If  the  ra¬ 
dius  AC  of  the  wheel  exceeds  the  height  of  that  part 
•f  the  horfe  to  which  the  traces  are  attached,  the  line 
•f  tra6lion  DA  will  be  oblique  to  the  horizon,  and 
part  of  the  power  P  will  be  employed  in  prefling  the 
wheel  upon  the  ground.  A  wheel  exceeding  four  and 
a  half  feet  radius,  which  is  the  general  diftanee  from 
the  ground  of  that  part  of  the  horfe  to  which  the  traces 
are  attached,  has  ft  ill  the  advantage  of  a  fmaller 
wheel  j  but  when  we  eonfider  that  the  traces  or  poles 
af  the  eart  will,  in  this  eafe,  rub  againft  the  flanks  of 
the  horfes,  fo  that  the  power  of  the  wheel  is  diminilhed 
by  the  increafe  of  its  weight,  we  fhall  be  convinced  that 
no  power  is  gained  by  making  the  radius  of  the 
wheels  greater  than  four  and  a  half  feet.  Even  this 
fize  is  too  great,  as  fhall  be  afterwards  fhown,  when  we 
treat  of  the  line  of  traflion,  fo  that  we  may  fafely  af- 
fert,  that  the  diameter  of  wheels  (hould  never  be  great¬ 
er  than  fix  feet.  The  fore  wheels  of  our  carriages  are 
ftill  unaccountably  fmall,  and  it  is  not  uncommon  to 
fee  carts  moving  upon  wheels  fcareely  1 4  inches  in  dia¬ 
meter.  The  convenience  of  turning  is  urged  as  the  rea¬ 
son  for  diminifhing  the  fore  wheels  of  carriages,  and 
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the  facility  of  loading  the  cart  is  confidered  as  a  fiiffi-  Pra&ical 
cient  reafon  for  ufing  wheels  fo  fmall  as  14  inches.  tMechaprc5. 
The  firft  of  thefe  advantages,  however,  may  be  obtain-  * 
ed  by  going  to  the  end  of  a  ftreet,  or  to  a  proper  plaee 
for  turning  the  carriage  5  and  a  few  additional  turns  of 
a  windlafs  will  be  fufficient  to  convey  the  heavieft  loads 
into  carts  mounted  on  high  wheels. 

440.  The  next  thing  to  be  determined  is  the  fliape 
of  the  wheels.  Now  it  is  certainly  a  matter  of  furprife 
how  the  unnatural  fliape  which  is  at  prefent  given  to 
them  could  ever  have  been  brought  into  ufe.  A  cy¬ 
lindrical  wheel,  with  the  fpokes  perpendicular  to  the 
naves,  is  undoubtedly  the  form  which  every  mechanic 
would  give  to  his  wheels,  before  he  had  heard  of  the 
pretended  advantages  of  eoneave  or  diftiing  wheels,  or 
thofe  which  have  inclined  fpokes  and  conical  rims.  It 
has  been  alleged,  indeed,  that  the  form  reprefented  in 
fig.  5.  when  A  r,  B  s  is  the  conical  rim,  and  0  A,j?B 

the  inclined  fpokes,  renders  the  wheel  ftronger  than  it  ^  j/  ' 
would  otherwife  be  j  that  by  extending  the  bafe  of  the  * 
carriage  it  prevents  it  from  being  overturned  \  that  it 
hinders  the  fellies  from  rubbing  againft  the  load  or  th© 
fides  of  the  cart  j  and  that  when  one  wheel  falls  into  a 
rut,  and  therefore  fupports  more  than  one  half  of  the 
load,  the  fpokes  are  brought  into  a  vertical  pofition, 
which  renders  them  more  eapable  of  fuftaining  the  ad¬ 
ditional  weight.  Now  it  is  evident  that  the  fecond  of 
thefe  advantages  is  very  trifling,  and  may  be  obtained, 
when  required,  by  interpofing  a  piece  of  board  between 
the  wheel  and  the  load. 

441.  The  other  two  advantages  exift  only  in  very- 
bad  roads  ;  and  if  they  are  neceflary,  which  we  mueh 
queftion,  in  a  country  like  this,  where  the  roads  are  fo 
exeellently  made  and  fo  regularly  repaired,  they  can 
eafily  be  procured,  by  making  the  axle-tree  a  few  inehes 
longer,  and  inereafing  the  ftrength  of  the  fpokes.  But 
it  is  allowed  on  all  hands  that  perpendicular  fpokes  are 
preferable  on  level  ground.  The  inclination  of  the 
{pokes,  therefore,  whieh  renders  concave  wheels  advan¬ 
tageous  in  rugged  and  unequal  roads,  renders  them  dif- 
advantageous  when  the  roads  are  in  good  order ;  and 
where  the  good  roads  are  more  numerous  than  the  bad 
ones,  as  they  certainly  are  in  this  country,  the  difad- 
vantages  of  eoneave  -wheels  muft  overbalance  their  ad¬ 
vantages.  It  is  true  indeed  that  in  concave  wheels, 
the  fpokes  are  in  their  ftrongeft  pofition,  when  they  are 
expofed  to  the  fevereft  (trains,  that  is,  when  one  wheel 
is  in  a  deep  rut,  and  fuftains  more  than  one  half  of  the 
load  :  but  it  is  equally  true  that  on  level  ground,  where 
the  fpokes  are  in  their  weakeft  pofition,  a  lefs  fevere 
drain,  by  continuing  for  a  much  longer  time,  may  be 
equally  if  not  more  detrimental  to  the  wheel. 

Upon  thefe  obfervations  we  might  reft  the  opinion 
which  we  have  been  maintaining,  and  appeal  for  its 
truth  to  the  judgment  of  every  intelligent  and  unbiaf- 
fed  mind  j  but  we  (hall  go  a  ftep  farther,  and  endea¬ 
vour  to  (how  that  concave  difhing  wheels  are  more  ex- 
penfive,  more  injurious  to  the  roads,  more  liable  to  be 
broken  by  accidents,  and  lefs  durable  in  general,  than 
thofe  wheels  in  whieh  the  fpokes  are  perpendicular  to 
the  naves.  By  infpefting  fig.  5.  it  will  appear  that  the 
whole  of  the  preffure  which  the  wheel  AB  fuftains  is 
exerted  along  the  inclined  fpoke  p  s ,  and  therefore  a6ls 
obliquely  upon  the  level  ground  n  D,  whether  the  rims 
are  conical  ©r  cylindrical.  This  oblique  aftion  muft 
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Practical  tieceffarily  injure  the  roads,  by  loofening  the  ft  ones  more 
Mcc  uinics.^  between  B  and  D  than  between  B  and  n ,  and  if  the 
load  were  fufficiently  great,  the  ftones  would  flart  up 
between  s  and  D.  The  texture  of  the  roads,  indeed, 
is  fuffieiently  firm  to  prevent  this  from  taking  place  5 
but  in  eonfequenee  of  the  oblique  preflure,  the  ilones 
between  s  and  D  will  at  leaf!  be  loofened,  and  by  ad¬ 
mitting  the  rain  the  whole  of  the  road  will  be  materially 
damaged.  But  when  the  fpokes  arc  perpendicular  to  the 
nave  as  p /;,  and  when  the  rims  mA ,  /?B  are  cylindrical, 
or  parallel  to  the  ground,  the  weight  fuftained  by  the 
wheel  will  aft  perpendicularly  upon  the  road  }  and  how¬ 
ever  mueh  that  weight  is  inereafed,  its  action  ean  have 
Tn  tendeney  to  derange  the  materials  of  whieh  it  is 
compofed,  but  is  rather  calculated  to  eonfolidate  them, 
and  render  the  road  more  firm  and  durable. 

442.  It  was  obferved  that  eoncave  -wheels  are  more 
expenfive  than  plane  ones.  This  additional  expenee 
arifes  from  the  greater  quantity  of  wood  and  workman- 
(hip  whieh  the  former  require  *,  for  in  order  that  difhing 
wheels  may  be  of  the  fame  perpendicular  height  as 
plane  ones,  the  fpokes  of  the  former  muft  exeeed  in 
length  thofe  of  the  latter,  as  mueh  as  the  hypothenufe 
oA  of  the  triangle  oAn  exceeds  the  fide  om  \  and  there¬ 
fore  the  -weight  and  the  rcfiftance  of  fueh  wheels  muft 
be  proportionably  great.  The  inclined  fpokes,  too, 
cannot  be  formed  nor  inferted  with  fueh  facility  as  per¬ 
pendicular  ones.  The  extremity  of  the  fpoke  whieh  is 
fixed  into  the  nave  is  inferted  at  right  angles  to  it,  in 
the  direftion  op ,  and  if  the  rims  are  cylindrical,  the 
other  fpoke  fhould  be  inferted  in  a  fimilar  manner  ; 
w  hile  the  intermediate  portion  has  an  inclined  pofition. 
There  are  therefore  two  flexures  or  bendings  in  the 
fpokes  of  coneave  wheels,  whieh  requires  them  to  be 
formed  out  of  a  larger  pieee  of  -wood  than  if  they  had 
no  fueh  flexures,  and  renders  them  liable  to  be  broken 
by  any  fudden  ftrain  at  the  points  of  flexure. 

443.  We  ftiall  now  difmifs  the  fubjeft  of  eoneave 
wheeiswith  one  obfervationmore,  and  we  beg  the  reader’s 
attention  to  it,  becaufe  it  appears  to  be  deciiive  of  the 
queftion.  The  obftaeles  whieh  carriages  have  to 
eneountcr,  are  almoft  never  fpherieal  protuberances  that 
permit  the  elevated  wheel  to  refume  by  degrees  its  hori¬ 
zontal  pofition.  They  are  generally  of  fueh  a  nature, 
that  the  wheel  is  inftantaneoufly  precipitated  from  their 
top  to  the  level  ground.  Now  the  momentum  with 
whieh  the  wheel  ftrikes  the  ground  is  very  great,  arifing 
from  a  fueeeflive  accumulation  of  force.  The  velocity 
of  the  elevated  wheel  is  confiderablc  when  it  reaches 
the  top  of  the  eminence,  and  while  it  is  tumbling 
into  the  level  ground,  it  is  receiving  gradually  that 
proportion  of  the  load  whieh  was  transferred  to  the 
other  wheel,  till  having  recovered  the  whole,  it  impin¬ 
ges  againft  the  ground  with  great  velocity  and  force. 
But  in  eoneave  wheels  the  fpoke  which  then  ftrikes  the 
ground  is  in  its  weakeft  pofition,  and  therefore  much 
more  liable  to  be  broken  by  the  impetus  of  the  fall, 
than  the  fpokes  of  the  loweft  wheel  by  the  mere  trans¬ 
ference  of  additional  weight.  Whereas,  if  the  fpokes 
be  perpendicular  to  the  nave,  they  reeeive  this  fudden 
(hock  in  their  ftrongeft  pofition,  and  are  in  no  danger 
of  giving  wav  to  the  ftrain. 

444.  In  the  preceding  obfervatiPns  w^e  have  fuppo- 
fed  the  rims  of  the  wheels  to  be  cylindrical.  In  con¬ 


eave  wheels,  however,  the  rims  are  uniformly  made  of  Pra&iejtl 
a  eonieal  form,  as  A  B  j,  fig.  5.  which  not  only  in-  Mechanics* 
creafes  the  difadvantages  whieh  we  have  aferibed  to  v  -4 
them,  but  adds  many  more  to  the  number.  Mr  Cum- 
niing,  in  a  late  Treatife  on  Wheel  Carriages,  folely 
devoted  to  the  confideration  of  this  Angle  point,  ha* 
fhewn  with  great  ability  the  difadvantages  of  conical 
rims,  and  the  propriety  of  making  them  cylindrical  j 
but  we  are  of  opinion  that  he  has  aferibed  to  eonieal  rim* 
feveral  difadvantages  which  arife  chiefly  from  an  inclina¬ 
tion  of  the  fpokes.  He  infills  mueh  upon  the  injury 
done  to  the  roads  by  the  ufe  of  eonieal  rims  ;  yet  though 
we  are  eonvineed  that  they  are  more  injurious  to  pave¬ 
ments  and  highways  than  cylindrical  rims,  we  ara 
equally  convinced,  that  this  injury  is  oeeafioned  chiefly 
by  the  oblique  preflure  of  the  inclined  fpokes.  The 
defers  of  eonieal  rims  are  fo  numerous  and  palpable, 
that  it  is  wonderful  how  they  fhould  have  been  fo  long 
overlooked.  Every  eone  that  is  put  in  motion  upon  a 
plane  furface  will  revolve  round  its  vertex,  and  if  foree 
is  employed  to  .eonfine  it  to  a  ftraight  line,  the  fmaller 
parts  of  the  eone  will  be  dragged  along  the  ground  and 
the  friftion  greatly  inereafed.  Now  when  a  carriage 
moves  upon  conical  wheels,  one  part  of  the  cone  rolls 
while  the  other  is  dragged  along,  and  though  confined 
to  a  reftilineal  direftion  by  external  force,  their  natural 
tendency  to  revolve  round  their  vertex  oeeafions  a  great 
and  continued  friftion  upon  the  linch  pin,  the  fhoulder 
of  the  axle-tree,  and  the  fides  of  deep  ruts. 

445.  The  fhape  of  the  wheels  being  thus  determined, 
wc  muft  now  attend  to  fome  particular  parts  of  thek 
conftruftion.  The  iron  plates  of  which  the  rims  are 
eompofed  fhould  never  be  lefs  than  three  inches  in 
breadth,  as  narrow  rims  fink  deep  into  the  ground,  and 
therefore  injure  the  roads  and  fatigue  the  horfes.  Mr 
Walker,  indeed,  attempts  to  throw  ridicule  upon  the 
aft  of  parliament  whieh  enjoined  the  ufe  of  broad  wheels  \ 
but  he  does  not  aflign  any  fufficient  reafon  for  his*  opi¬ 
nion,  and  ought  to  have  known  that  feveral  excellent 
and  well  devifed  experiments  were  lately  inftituted  by 
Boulard  and  Margueron,  whieh  evinee  in  the  molt  fatif- 
faftory  manner  the  great  utility  of  broad  wheels. 

Upon  this  fubjeft  an  obfervation  occurs  to  us,  which  has 
not  been  generally  attended  to,  and  which  appears  to 
remove  all  the  objeftions  which  can  be  urged  againft 
broad  rims.  When  any  load  is  fupported  upon  two 
points,  each  point  fuppoTls  one  half  of  the  weight  ;  if 
the  points  are  inereafed  to  four,  eaeh  will  fuftain  one- 
fourth  of  the  load,  and  fo  on  ;  the  preflure  upon  eaeli 
point  of  fupport  diminifhing  as  the  number  of  points 
inereafes.  If  a  weight  fherefore  is  fupported  by  a 
broad  furfaee,  the  points  of  fupport  are  infinite  in  num¬ 
ber,  and  eaeh  of  them  will  bear  an  infinitely  fmall  por¬ 
tion  of  the  load  5  and,  in  the  fame  way,  every  finite 
portion  of  this  fiiTface  will  fuftain  a  part  of  the  weight 
inverfely  proportional  to  the  number  of  fimilar  portions 
whieh  the  furface  contains.  Let  us  now  fuppofe  that  a 
cart  carrying  a  load  of  fixteen  hundred  weight  is  fup¬ 
ported  upon  wheels  whole  rims  are  four  inches  in 
breadth,  and  that  one  of  the  wheels  pafles  over  four 
ft  ones,  each  of  them  an  inch  broad  and  equally  high,  and 
capable  of  being  pulverized  only  by  a  preflure  of  four 
hundred  pounds  weight.  Then  as  each  wheel  fuftains 
one  half  of  the  load,  and  as  the  wheel  whieh  pafles 
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Praftical  over  the  Hones  lias  four  points  of  fuppo-rt,  each  Hone 
Mechanics.  bear  a  Weight  of  two  hundred  weight,  and  there - 
v  fore  will  not  be  broken.  But  if  the  fame  cart,  with 
rims  only  two  inches  in  breadth,  fhould  pafs  the  fame 
way,  it  will  cover  only  two  of  the  ftones  ;  and  the 
wheel  having  now  only  two  points  of  fupport,  each 
ftone  will  be  preffed  with  a  weight  of  four  hundred 
weight,  and  will  therefore  be  reduced  to  powder. 
Hence  we  may  infer  that  narrow  wheels  are  in  another 
point  of  view  injurious  to  the  roads,  by  pulverizing  the 
materials  of  which  they  are  compofed. 

44 6.  As  the  rims  of  wheels  wear  fooneft  at  their 
edges  they  fhould  be  made  thinner  in  the  middle,  and 
ought  to  be  fattened  to  the  fellies  with  nails  of  fuch  a 
kind  that  their  heads  may  not  rife  above  the  furface  of 
the  rims.  In  fome  military  waggons  we  have  feen  the 
heads  of  thefe  nails  rifing  an  inch  above  the  rims,  which 
not  only  deftroys  the  pavements  of  ftreets,  but  oppofes 
a  continual  refiftance  to  the  motion  of  the  wheel.  If 
thefe  nails  were  eight  in  number,  the  wheel  would  ex¬ 
perience  the  fame  refiftance,  as  if  it  had  to  furmount 
eight  obftacles,  one  inch  high,  during  every  revolution. 
The  fellies  on  which  the  rims  are  fixed  fhould  in  carria¬ 
ges  be  three  inches  and  a  fourth  deep,  and  in  waggons 
four  inches.  The  naves  fhould  be  thickeft  at  the  place 
where  the  fpokes  are  inferted  ;  and  the  holes  in  which 
the  fpokes  are  placed  fhould  not  be  bored  quite  through, 
as  the  greafe  upon  the  axle-tree  would  infinuatc  itfelf 
between  the  fpoke  and  the  naves,  and  prevent  that 
clofe  adhefion  which  is  neceffary  to  the  ftrength  of  the 
wheel. 

On  the  Pojition  of  the  Wheels . 

447.  It  mutt  naturally  occur  to  every  perfon  refleff- 
ing  upon  this  fubjedt,  that  the  axle-trees  fhould  be 
ftraight  and  the  wheels  perfectly  parallel,  fo  that  they 
may  not  be  wider  at  their  higheft  than  at  their  loweft 
point,  whether  they  are  of  a  conical  or  a  cylindrical 
form.  In  this  country,  however,  the  wheels  are  ahvays' 
made  concave,  and  the  ends  of  the  axle-trees  are  uni- 
verfally  bent  downwards,  in  order  to  make  them  fpread 
at  the  top  and  approach  nearer  below.  In  fomc  car¬ 
riages  which  we  have  examined,  where  the  wheels 
were  only  four  feet  fix  inches  in  diameter,  the  diftance 
of  the  wheels  at  top  was  fully  fix  feet,  and  their  diftance 
below  only  four  feet  eight  inches.  By  this  foolifh 
pra&ice  the  very  advantages  which  may  be  derived  from 
the  concavity  of  the  wheels  are  completely  taken  away, 
while  many  of  the  difadvantages  remain  \  more  room 
is  taken  up  in  the  coach-houfe,  and  the  carriage  is 
more  liable  to  be  overturned  by  the  contra&ion  of  its 
bafe. 

448.  With  fome  mechanics  it  is  a  pra&icc  to  bend 
the  ends  of  the  axle-trees  forwards,  and  thus  make  the 
wheels  wider  behind  than  before.  This  blunder  has 
been  ftrenuoufly  defended  by  Mr  Henry  Beighton, 
who  maintains  that  wheels  in  this  pofition  are  more 
favourable  for  turning,  finee,  whe"%  the  wheels  are  paral¬ 
lel,  the  outermoft  when  turning  would  prefs  againft  the 
Jineh  pin,  and  the  innermoft  would  reft  againft  the 
fhouldcr  of  the  axle-tree.  In  rectilineal  motions,  how¬ 
ever,  thefe  converging  wheels  engender  a  great  deal  of 
fri&ion  both  on  the  axle  and  the  ground,  and 
muft  therefore  be  more  difadvantageous  than  parallel 
v»ncs. 
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On  the  Line  of  Tra&ion ,  and  the  Method  by  which  **ra<“**cal 
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Horfes  exert  their  Jlrength. 


449.  M.  Camus  attempted  to  fhew  that  the  line  of  trac¬ 
tion  fhould  always  be  parallel  to  the  ground  on  which 
the  carriage  is  moving,  both  becauie  the  horfe  can 
exert  his  greateft  ftrength  in  this  direction,  and  becaufe 
the  line  of  draught  being  perpendicular  to  the  vertical 
fpoke  of  the  wheel,  a&s  with  the  largeft  poflible  lever. 

M.  Couplet,  however,  conlidering  that  the  roads  are 
never  perfectly  level,  and  that  the  wheels  are  conftant- 
ly  furmounting  fmall  eminences  even  in  the  belt  of 
roads,  recommends  the  line  of  tra&ion  to  be  oblique 
to  the  horizon.  By  this  means  the  line  of  draught 
HA,  (which  is  by  far  too  much  inclined  in  the  figure)  Fig.  G. 
will  in  general  be  perpendicular  to  the  lever  AC 
which  mounts  the  eminence,  and  will  therefore  adt 
with  the  longcft  lever  when  there  is  the  greateft  necef- 
fity  for  it.  W  e  ought  to  conlider  alfo,  that  when  a 
horfe  pulls  hard  againft  any  load,  he  always  brings  his 
breaft  nearer  the  ground,  and  therefore  it  follows,  that 
if  a  horizontal  line  of  tradlion  is  preferable  to  all  others, 
the  dire&ion  of  the  traces  fhould  be  inclined  to  the  ho¬ 
rizon  when  the  horfe  is  at  reft,  in  order  that  it  may  be 
horizontal  when  he  lowers  his  breaft  ^nd  exerts  his  ut- 
moft  force.  The  particular  manner,  however,  in 
which  living  agents  exert  their  ftrength  againft  great 
loads,  feems  to  have  been  unknown  both  to  Camus  and 
Couplet,  and  to  many  fucceeding  writers  upon  this 
fubjedl.  It  is  to  M.  Deparcieux,  an  excellent  philo- 
fopher  and  ingenious  mechanic,  that  we  are  indebted 
for  the  only  accurate  information  with  which  we  are 
furni fhed  5  and  we  are  forry  to  fee  that  philofcphers 
who  fl our i fhed  after  him  have  overlooked  his  important 
inftrudlions.  In  his  memoir  on  the  draught  of  horfes 
he  has  fhewn  in  the  moft  fatisfadlory  manner,  that  ani¬ 
mals  draw  by  their  w  eight,  and  not  by  the  force  of 
their  mufcles.  In  four-footed  animals,  the  hinder  feet 
is  the  fulcrum  of  the  lever  by  which  their  weight  adls 
againft  the  load,  and  when  the  animal  pulls  hard,  it 
deprelfes  its  elieft  and  thus  increafes  the  lever  of  its 
weight,  and  diminifhes  the  lever  by  which  the  load  re¬ 
fills  its  efforts.  Thus,  in  fig.  6.  let  P  be  the  load,  AD 
the  line  of  traefion,  and  let  us  fuppofe  FC  to  be  the 
hinder  leg  of  the  horfe,  and  AE  part  of  its  body,  A 
its  cheft  or  centre  of  gravity,  and  CE  the  level  road. 

Then  AFC  will  re  prefen  t  the  crooked  lever  by  which 
the  horfe  a&s,  which  is  equivalent  to  the  ftraight  one 
AC.  But  when  the  horfe’s  weight  a&s  downwards  at 
A,  fo  as  to  drag  forward  the  rope  AD  and  raife  the 
load  P,  CE  will  reprefen  t  the  power  of  the  lever  in 
this  pofition,  or  the  lever  of  the  horfe’s  weight,  and 
CF  the  lever  by  which  it  is  refilled  by  the  load,  or 
the  lever  of  refiftance.  Now  if  the  horfe  lowers  its 
centre  of  gravity  A,  which  it  always  does  wdien  it 
pulls  bard,  it  is  evident  that  CE,  the  lever  of  its  weight, 
will  be  increafed,  while  CF  the  lever  of  its  refiftance 
will  be  diminilhed,  for  the  line  of  tra&ion  AD  w  ill 
approach  nearer  to  CE.  Hence  we  fee  the  greet 
benefit  which  may  be  derived  from  large  horfes  ;  for 
the  lever  AC  neceffarily  increafes  with  their  fize,  and 
their  power  is  ahvays  proportioned  to  the  length  cf 
this  lever,  their  weight  remaining  the  fame.  Large 
horfes,  therefore,  and  other  animals,  will  draw  more 
than  fmall  ones,  even  though  they  have  lels  mufcular 
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force,  and  are  unalblc  to  carry  fuch  a  heavy  burden. 
The  force  of  the  mufcles  tends  only  to  make  the  horfe 
carry  continually  forward  his  centre  of  gravity,  or,  in 
other  words,  the  weight  of  the  animal  produces  the 
draught,  and  the  play  and  force  of  its  mufcles  ferve  to 
.continue  it. 

450.  From  thefe  remarks,  then,  we  may  deduce  the 
proper  pofition  of  the  line  of  tra&ion.  When  the  line 
of  tra&ion  is  horizontal,  as  AD,  the  lever  of  refiftance 
is  CF }  but  if  this  line  is  oblique  to  the  horizon,  as 
A  d,  the  lever  of  refiftance  is  diminilhed  to  Cy^  while 
the  lever  of  the  horfe’s  weight  always  remains  the  fame. 
Hence  it  appears,  that  inclined  traces  are  much  more 
advantageous  than  horizontal  ones,  as  they  uniformly 
diminilh  the  refiftance  to  be  overcome.  Deparcieux, 
however,  has  inveftigated  experimentally  the  moft  fa¬ 
vourable  angle  of  inclination,  and  found,  that  when  the 
angle  D  AF  made  by  the  trace  A  d  and  a  horizontal 
line  is  fourteen  or  fifteen  degrees,,  the  horfes  pulled 
with  the  greateft  facility  and  force.  This  value  of  the 
angle  of  draught  will  require  the  weight  of  the  fpring- 
tree  bar,  to  which  the  traces  are  attached  in  four-wheel¬ 
ed  carriages,  to  be  one-half  of  tjie  height  of  that  part  of 
.the  horfe’s  breaft  to  which  the  fore  end  of  the  traces  is 
,conne£ted. 

Fig.  7.  45 1.  Whenfeveral  horfes  are  yoked  in  the  fame  carriage 

as  reprefen  ted  in  fig.  7.  and  when  the  declivity  changes, 
the  length  of  the  traces  has  a  confiderable  influence  up- 
<on  the  draught.  From  the  point  E  where  the  traces  are 
. fattened .£0  the  horfe  next  the  load,  draw  ER  to  the  fame 
point  in  the  fecond  horfe  R,  and  let  R7  be  another  pofi- 
tion  of  the  fecond  horfe  ;  it  is  required  to  find  the  dif¬ 
ference  of  cffe£l  that  will  be  produced  by  placing  the 
fecond  horfe  at  R  or  at  R7,  or  the  comparative  advan¬ 
tages  of  {hort  and  long  traces.  From  R',  the  point  where 
'  the  traces  are  fixed,  draw  R7F7E  5  and  from  E  draw 

E  mn  parallel  to  the  declivity  DA.  Take  EFzzEF7 
to  reprefent  the  power  of  the  horfe  in  the  dire&ion  of 
the  traces,  which  will  be  the  fame  whether  he  is  yoked 
at  R  or  at  R'  •,  draw  E A  perpendicular  to  DA,  F  n , 
F7  m  parallel  to  EA,  and  F  <p,  F '  f  parallel  to  E  n . 
Then  iince  the  fecond  horfe  when  at  R  pulls  with  a 
force  reprefented  by  FE,  in  the  direction  FE,  we 
may  refolve  this  force  into  the  two  forces  E  «,  E 
one  of  which  E  n  is  folely  employed  in  dragging  the 
cart  up  the  inclined  plane  DA,  while  the  other  E  <p  is 
folely  employed  in  prefling  the  firft  horfe  E  to  the 
ground.  Let  the  horfe  be  now  removed  from  R  to  R7, 
the  dire&ion  of  the  traces  becomes  RF'E,  and  F7E= 
FE  is  the  power  exerted  by  the  horfe  at  R'  and  the  di- 
re61ion  in  which  it  it  exerted.  But  this  force  is  equi¬ 
valent  to  the  forces  E  aaz,  E  f  the  firft  of  which  a£ls 
dire£tly  againft  the  load,  while  the  other  preffes  the 
horfe  againft  the  ground.  Hence  we  fee  the  difad- 
vantages  of  long  traces,  for  the  force  which  draws 
the  load  when  the  horfe  is  at  R7  is  to  the  force  when 
the  horfe  is  at  R,  as  Ew  to  E  «,  and  the  forces  which 
prefs  the  horfe  upon  the  ground  as  Ey' to  E  <p9  or  as 
F' m  to  F  n .  Now  E  <p=F  w-FExTm.  n  EF  \  hence 
F  <p= FExfin.  ( n  E  gl — FE^')  (g'  E  being  parallel 
to  AB7)  and  E/izzEF  Xcof.  («  E^' — FE  ^').  In  like 
manner  wre  have  Ey=FExfin.  (azE^7 — PE^r),  and 
EmzzEFxcof.  («  E g* — F'E^7).  Now  fin.  FE^7= 

R  p  RV  R  f 

im.  FE^=^,  and  fin.  FE/zr^zr  — 3  but  Rf 
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zzR'^'zzBR — EQzzBR — BR  x  cof.  «  E^;=BR  x  PracBc*i 
(i — cof.  n  E  g).  By  fubftituting  this  value  in  the  ^echanics. 
equations  which  contain  the  values  of  E<p,  E 11 ,  Ey',  JL/n, 
and  confidering  that  the  angles  FE^7,  F'E^7  are  al¬ 
ways  fo  fmall  that  their  arcs  differ  very  little  from  their 


„  .  — _  BRx1 — cof.  «Ef  , 

fines,  we  have  FE  g  = - - - -  ,  and 

EK 


PE  r'-:BRxi~cof-"£^ 
g~  ER' 

By  fubftituting  thefe  values  in  the  preceding  equations, 
we  have 


E  cpizEFxfin.  («  E^- 


E f  a/z:EF  X  An.  {n  E^- 


E  a/=EF Xcof.  ( n  E^- 


E  aazzEF  X  cof.  («  E  g- 


BR  x  1 — cof.  n  E  g 
ER  ’ 

BR  x  1 — cof.  n  E^* 
ER?  ’# 

BR  x  1 — cof.  n  Ejr 
ER  * 

BRx  1 — cof.  n  ILg 
ER7  ’ 


If  A  B  is  horizontal,  and  the  declivity  ADz|,  we  {hall 
have  n  E^zz 90  28',  or  in  parts  of  the  radius=o. 16522, 
and  cof.  n  E ^=o. 98638.  Then,  if  EF=2QO  pounds, 
BR=3^  feet,  ER=8  feet,  ER7=I2  feet,  then  we 
{hall  have  from  the  preceding  formulae,  E  ^=31.716 
pounds,  Eyzr.3 2.350  pounds,  E  77=197.470  pounds,  and 
E  a/z=  1 97.404.  Hence  an  additional  length  of  four  feet 
to  traces  eight  feet  long,  preffes  the  horfe  E  to  the 
ground  with  an  additional  force  of  3  2.250— - 31.716 
=0.534  pounds,  and  diminifties  the  effe6t  of  the  other 
horfe  by  0.066  pounds. 

On  the  Poftion  of  the  Centre  of  Gravity ,  and  the  man¬ 
ner  of  difpofng  the  load . 

452.  If  the  axle-tree  of  a  two- wheeled  carriage  pals 
through  the  centre  of  gravity  of  the  load,  the  carriage 
will  be  in  equilibrio  in  every  pofition  in  which  it  can  be 
placed  with  refpedl  to  the  axle-tree  ;  and  in  going  up  and 
down  hill  the  whole  load  will  be  fuftained  by  the  wheels, 
and  will  have  no  tendency  either  to  prefs  the  horfe  to 
the  ground  or  to  raife  him  from  it.  But  if  the  centre 
of  gravity  is  above  the  axle-tree,  as  it  muft  neccffarily 
be,  according  to  the  prefent  conftru£tion  of  wheel-car¬ 
riages,  a  great  part  of  the  load  will  be  thrown  on  the 
back  of  the  horfes  from  the  wheels  when  going  down  a 
fteep  road,  and  thus  tend  to  accelerate  the  motion  of 
the  carriage  which  the  animal  is  ftriving  to  prevent  \ 
■while,  in  afeending  fteep  roads,  a  part  of  the  load  will 
be  thrown  behind  the  wheels,  and  tend  to  raife  the 
horfe  from  the  ground,  when  there  is  the  greateft  ne- 
eeflity  for  fome  weight  on  his  back  to  enable  him  to 
fix  his  feet  in  the  earth,  and  overcome  the  great  refift¬ 
ance  which  is  occafioned  by  the  fteepnefs  of  the  road. 
On  the  contrary,  if  the  centre  of  gravity  is  below  the 
axle,  the  horfe  will  be  preffed  to  the  ground  in  going 
up  hill,  and  lifted  from  it  when  going  down.  In  all 
thefe  cafes,  therefore,  where  the  centre  of  gravity 
either  on  the  axle-tree  or  diredtly  above  it  or  below, 
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pra&ical  tlie  liorfe  will  bear  no  part  of  tlie  load  in  level  ground. 
Mechanics-  jn  fome  fixations  the  animal  will  be  lifted  from  the 
ground  when  there  is  the  greatefl:  neceflity  for  his  being 
prefled  to  it,  and  he  will  fometimes  bear  a  great  pro¬ 
portion  of  the  load  when  he  fliould  rather  be  relieved 
of  it. 

453.  The  only  way  of  remedying  thefe  evils,  is  to  af- 
fign  fuch  a  pofition  to  the  centre  of  gravity,  that  the 
liorfe  may  bear  fome  portion  of  the  weight  when  he 
mull;  exert  great  foree  againft  the  load,  that  is,  in  level 
ground,  and  when  he  is  afeending  deep  roads  y  for  no 
animal  can  pull  w  ith  its  greatefl:  effort  unlefs  it  is  pref¬ 
fed  to  the  ground. — Now  this  may  be  in  fome  meafure 
m’PYY-v  e^c^cd  m  t^lc  following  manner.  Let  ECN  be  the 
A-  *  wheel  of  a  cart,  AD  one  of  the  (hafts,  D  that  part  of 
s*  it  where  the  cart  is  fufpended  on  the  baek  of  the  horfe, 
and  A  the  axle-tree  ;  then,  if  the  centre  of  gravity  of 
the  load  is  placed  at  m9  a  point  equidiflant  from  the  two 
wheels,  but  below  the  line  DA.  and  before  the  axle- 
tree, — the  horfe  will  bear  a  certain  weight  on  level 
ground, — a  greater  weight  when  he  is  going  up  hill 
and  has  more  occafion  for  it,  and  lefs  weight  when  he 
is  going  down  hill,  and  does  not  require  to  be  preffed 
to  the  ground  :  All  this  will  be  evident  from  the  fi¬ 
gure. — When  we  recoiled  that  the  fhaft  DA  is  horizon¬ 
tal,  the  centre  of  gravity  will  prefs  more  upon  the  point 
of  fufpenfion  D  the  nearer  it  comes  to  it ;  or  the  preffure 
upon  D,  or  the  horfe’s  baek,  will  be  proportional  to 
'the  diflanee  of  the  centre  of  gravity  from  A.  If  //?, 
therefore,  be  the  centre  of  gravity,  b  A  will  reprefent 
its  preffure  upon  D,  when  the  fhaft  DA  is  horizontal. 
When  the  cart  is  afeending  a  ileep  road,  AH  will  be 
the  pofition  of  the  fhaft,  the  centre  of  gravity  will  be 
raifed  to  a ,  and  a  A  will  be  the  preffure  upon  D.  But 
if  the  cart  is  going  down  hill,  AC  will  be  the  pofition 
of  the  fhaft,  the  centre  of  gravity  will  be  deprelfed  to 
fiy  and  c  A  will  reprefent  the  preffure  upon  the  horfe’s 
back.  The  weight  fuftained  by  the  horfe,  therefore, 
is  properly  regulated  by  placing  the  centre  of  gra¬ 
vity  at  m.  We  have  Hill,  however,  to  determine  the 
proper  length  of  b  a  and  b  m ,  the  diflanee  of  the  cen¬ 
tre  of  gravity  from  the  axle,  and  from  the  horizontal 
line  DA  ;  but  as  thefe  depend  upon  the  nature  anil 
inclination  of  the  roads,  upon  the  length  of  the  fhaft 
DA,  which  depends  on  the  fizc  of  the  horfe,  on  the 
magnitude  of  the  load,  and  on  other  variable  circum¬ 
flexes,  it  would  be  impoflible  to  fix  their  value. _ If 

the  load,  along  with  the  cart,  weighs  400  pounds  ;  if 
the  diflanee  DA  be  eight  feet,  and  if  the  horfe  fliould 
bear  50  pounds  of  the  weight,  then  b  A  ihould  be  one 
foot,  whieh,  being  one-eighth  of  DA,  will  make  the 
preffure  upon  D  exaftly  50  pounds.  If  the  road  flopes 
four  inehes  in  a  foot,  b  m  muft  be  four  inches,  or  the 
angle  b  Am  fhould  be  equal  to  the  inclination  of  the 
road  ;  for  then  the  point  m  will  rife  to  a  when  afeend¬ 
ing  fuch  a  road,  and  will  prefs  with  its  greatefl  force  on 
.  the  hack  of  the  horfe. 

434.  When  carts  are  not  made  in  this  manner, 
We  may,  in  fome  degree,  obtain  the  fame  end  by  judi- 
cioufly  difpofmg  the  load.  Let  us  fuppofe  that  the 
centre  of  gravity  is  at  O  when  the  cart  is  loaded  with 
homogeneous  materials,  fuch  as  fand,  lime,  &c.  then 
if  the  load  is  to  confifl  of  heterogeneous  fub fiances,  or 
bodies  of  different  weights,  we  fliould  place  the  heaviefl 
&t  the  bottom  and  nearefl  the  front,  which  will  not  on- 
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ly  louver  the  point  0 ,  but  will  bring  it  forward,  and  Pn?<flical 
nearer  the  proper  pofition  m.  Part  of  the  load,  too,  Mcchanics* 
might  be  fufpended  below  the  fore  part  of  the  carriage  ~ ' -v™-* 
in  dry  weather,  and  the  centre  of  gravity  would  ap¬ 
proach  flill  nearer  the  point  m.  When  the  point  w  is 
thus  deprelfed,  the  weight  on  the  horfe  is  not  only  ju- 
dieioufly  regulated,  but  the  cart  would  be  prevented 
from  overturning  ;  and  in  rugged  roads  the  weight  fuf¬ 
tained  by  each  wheel  would  be  in  a  great  degree  equa¬ 
lled. 

Defcription  of  different  Carriages . 

455*  figure  8.  is  reprefented  a  carriage  invented  Carriages 
by  Mr  Richard,  a  phyfieian  in  Rochelle,  whieh  moves tliyt  move 
without  horfes,  merely  by  the  exertion  of  the  pafiengers.  ^ithout 
The  machinery  by  which  this  is  effefted  is  placed  in  a 
box  behind  the  carriage,  and  is  fliewn  in  figure  9. 
where  AA  is  a  fmall  axis  fixed  into  the  box,  and  B  a 
pulley  over  which  a  rope  paffes  whofe  two  extremities 
are  tied  to  the  ends  of  the  levers  or  treddles  C,  D  :  the 
other  ends  of  the  levers  are  fixed  by  joints  to  the  crcfsFig.  o. 
beam  MN.  The  cranks  FF  are  fixed  to  the  axle  KL, 
and  move  upon  it  as  a  centre.  Each  of  them  has  a  detent 
tooth  at  F  which  catches  in  the  teeth  of  the  wheels  H,  H, 
fo  that  they  can  move  from  F  to  H  without  moving  the 
wheel,  but  the  detent  tooth  catches  in  the  teeth  of 
the  wheels  when  the  cranks  are  brought  backward,  and 
therefore  bring  the  wheel  along  with  them.  When 
the  foot  of  the  paffenger,  therefore,  is  placed  upon  the 
treddle  D,  it  brings  down  the  crank  F  and  along  with 
it  the  wheel  H,  fa  that  the  large  wheels  fixed  on  the 
fame  axis  perform  part  of  a  revolution  ;  but  when  D  is 
deprelfed,  the  rope  DA  delcends,  the  extremity  C  of  the 
other  treddle  rifes,  and  the  crank  F  riflng  along  with 
it,  takes  into  the  teeth  of  the  wheel  H,  fo  that  when  the 
elevated  treddle  C  is  deprelfed,  the  whe  els  H,  H,  and 
confequently  the  wheels  I,  I,  perform  another  part  of  a 
revolution.  In  this  way,  by  continuing  to  work  at  the 
treddles,  the  maehine  advances  with  a  regular  pace. 

456.  A  carriage  of  this  kind,  where  the  mechanifm 
is  much  more  Ample  and  beautiful  than  that  which  we 
have  deferibed,  has  been  lately  invented  and  conflru£l- 
ed  by  Mr  Nafmyth  of  Edinburgh,  a  gentleman  whofe 
mechanical  genius  is  fcarcely  inferior  to  his  talents  as -a 
painter.  1  he  pulley  B  and  axle  A  A,  are  rendered  un- 
neeeffary  ;  leather  flraps  are  fubflituted  in  place  of  the 
cranks  f,  F,  and  the  whole  mechanifm  is  contained  in. 
two  fmall  cyclindrical  boxes  about  fix -inches  in  dia¬ 
meter,  and  one  and  a  half  broad. 

475.  A  carriage  driven  by  the  a&ion  of  the  wind  is  Fig.  iq. 
exhibited  in  fig.  10.  It  is  fixed  on  four  wheels,  and  mo¬ 
ved  by  the  impulfe  of  the  wind  upon  the  fails  C,  D, 
being  guided  by  the  rudder  E.  Carriages  of  this  kind’ 
will  anfwer  very  well  in  a  level  country  where  the  roads 
are  good  and  the  wind  fair  ;  and  are  laid  to  be  much 
ufed  in  China.  In  Holland  they  fometimes  ufe  fimilar 
vehicles  for  travelling  upon  the  ice  5  but  they  have  a 
fledge  inftead  of  wheels,  fo  that  if  the  ice  fhould  happen 
to  break,  there  will  be  no  danger  of  finking.  Stephinus, 
a  Dutchman,  is  faid  to  have  conflru£led°one  of  theft 
carriages  with  wheels,  which  travelled  at  the  rate  of  21 
miles  an  hour  with  a  very  flrong  wind. 

458.  The  carriage  reprefented  in  fig.  11.  Is  made  Fig.  1 1; 
fo  as  to  fail  againft  the  wdnd  by  means  of  the  fpiral  fails 
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Defcription  E,  F,  G,  H,  one  of  which  F,  is  expanded  by  the  wind. 
-  V*  ,p  The  impulfe  of  the  wind  upon  the  fails  gives  a  rotatory 
j  motion  to  the  axle  M,  furnifhed  with  a  cog-wheel  K, 
whofe  trundles  a £1  upon  teeth  placed  on  the  infide  of 


the  fore-wheels. 

Fig.  12.  459.  A  carriage  which  cannot  be  overturned  is  repre¬ 

sented  in  figure  I  2.  where  AB  is  the  body  of  the  carriage, 
confiding  of  a  hollow  globe,  made  of  leather  or  wood, 
at  the  bottom  of  which  is  placed  an  immoveable  weight 
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proportioned  to  the  load  which  the  carriage  is  to  bear.  Defcriptio* 
Two  horizontal  circles  of  iron  D,  E,‘  conne£ted  with 
bars  HI,  and  two  vertical  circles  F,  G,  Surround  the  /  ac^mes^ 
globe  ;  and  the  wheels  are  fattened  by  a  handle  K  to  I2# 
the  perpendicular  bars  HI.  Then  fince  the  body  of 
the  carriage  moves  freely  in  every  dire£lion  within  the 
iron  circles,  the  centre  of  gravity  will  always  be  near 
C,  and  the  carriage  will  preferve  an  upright  pofitiun 
even  if  the  wheels  and  frame  were  overturned. 
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Chap,  I.  Machines  which  illufrate  the  do&rines  of 
Mechanics ,  or  are  connecled  with  them. 

1.  Atwood's  Machine. 

Atwood’s  460.  THE  ingenious  machine  invented  by  Mr  At- 
machinc,  wood  for  illuftrating  the  dodlrines  of  accelerated  and  re- 
CCCXXVltarded  motion,  is  reprefented  in  figs.  I,  2,  3,  4,  5,  6, 
F*  \  2  and  enables  us  to  difeover,  1.  The  quantity  of  matter 
&c.  moved.  2.  The,  moving  force.  3.  The  fpace  deferibed. 

4.  The  time  of  defcription *  and,  5.  The  velocity  ac¬ 
quired  at  the  end  of  that  time. 

461.  1.  Of  the  quantity  of  matter  moved. — In  order  to 
obferve  the  effects  of  the  moving  force,  which  is  the 
obje&  of  any  experiment,  the  interference  of  all  other 
forces  ffiould  be  prevented :  the  quantity  of  matter 
moved,  therefore,  confidering  it  before  any  impelling 
force  has  been  applied,  ttiould  be  without  iveight  *,  for 
though  it  be  impottible  to.abttraft  weight  from  any 
fubftance  whatever,  yet  it  may  be  fo  countera&ed  as 
to  produce  no  fenfible  effect.  Thus  in  the  machine 
Fig*  1.  fig.  1.  A,  B  reprefent  two  equal  weights  affixed  to 
the  extremities  of  a  very  fine  filk  thread  :  this  thread  is 
ttretched  over  a  wheel  or  fixed  pulley  abed,  move- 
able  round  a  horizontal  axis  :  the  two  weights  A,  B 
being  equal,  and  a&ing  againft  each  other,  remain  in 
equilibrio  •,  and  when  the  leaft  weight  is  fuperadded 
to  either  (fetting  afide  the  effects  of  friftion),  it  will 
preponderate.  When  A,  B  arc  -fet  in  motion  by  the 
action  of  any  weight  in,  the  fum  A  -f-  B  would 
constitute  the  whole  mafs  moved,  but  for  the  inertia 
of  the  materials  which  mutt  neceffarily  be  ufed  in  the 
communication  of  motion.  Thefe  materials  confift  of, 
I .  The  wheel  abed,  over  which  the  thread  fuftaining 
A  and  B  paffes.  2.  The  four  friftion  wheels  on  which 
the  axle  of  the  wheel  abed  retts.  3.  The  thread  by 
which  the  bodies  A  and  B  are  conne&ed,  fo  as  when 
fi  t  in  motion  to  move  with  equal  velocities.  The 
weight  and  inertia  of  the  thread  are  too  fmall  to  have 
'any  fenfible  ette£l  on  the  experiments  *  but  the  inertia 
of  the  other  materials  eonftitnte  a  confiderable  propor¬ 
tion  of  the  mafs  moved,  and  mutt  therefore  be  taken 
into  account.  Since  when  A  and  B  are  put  in  mo¬ 
tion,  they  mutt  move  with  a  velocity  equal  to  that  of  the 
circumference  of  the  wheel  abed  to  which  the  thread 
is  applied  *  it  follows,  that  if  the  whole  mafs  of  the 
wheels  were  accumulated  in  this  circumference,  its  in¬ 
ertia  would  be  truly  eftimated  by  the  quantity  of  mat¬ 
ter  moved  ;  but  finee  the  parts  of  the  wheels  move 
with  different  velocities^  their  effe&s  in  refitting  the 
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communication  of  motion  to  A  and  B  by  their  inertia 
will  be  different  *  thofe  parts  which  are  furtheft  from 
the  axis  refitting  more  than  thofe  which  revolve  nearer 
in  a  duplicate  proportion  of  thofe  dittances,  (fee  Rota¬ 
tion).  If  the  figures  of  the  wheels  were  regular,  the 
dittances  of  their  centres  of  gyration  from  their  axes  of 
motion  would  be  given,  and  confequently  an  equivalent 
weight,  which  being  accumulated  uniformly  in  the 
circumference  abed,  would  exert  an  inertia  equal  t© 
that  of  the  wheels  in  their  conftrufted  form,  tvould  alfo 
be  given.  But  as  the  figures  are  irregular,  recourfe 
mutt  be  had  to  experiment,  to  affign  that  quantity  of 
matter,  which  being  accumulated  uniformly  in  the  cir¬ 
cumference  of  the  wheel  abed,  would  refill  the  com¬ 
munication  of  motion  to  A  in  the  fame  manner  as  the 
wheels. 

In  order  to  afeertain  the  inertia  of  the  wheel  abed, 
with  that  of  the  frnttion  wheels,  the  weights  AB  being 
removed,  thev  following  experiment  was  made. 

A  weight  of  30  grains  was  affixed  to  a  filk  thread  of 
inconfiderable  weight  \  this  thread  being  wound  round 
the  wheel  abed,  the  weight  30  grains  by  defend¬ 
ing  from  reft  communicated  motion  to  the  wheel, 
and  by  many  trials  was  obferved  to  deferibe  a  fpace  of 
about  38I  inches  in  3  feconds.  From  thefe  data  the 
equivalent  mafs  or  inertia  of  the  wheels  will  be  known 
from  this  rule. 

Let  a  weight  P,  fig.  2.  be  applied  to  communicate  Fig.  2. 
motion  to  a  fyftem  of  bodies  by  means  of  a  very  flender 
and  flexible  thread  going  round  the  wheel  SLD1M, 
through  the  centre  of  which  the  axis  paffes  (G  being 
the  common  centre  of  gravity,  R  the  centre  of  gravity 
of  the  matter  contained  in  this  line,  and  O  the  centre 
of  ofcillation).  Let  this  weight  defeend  from  reft 
through  any  convenient  fpace  s  inches,  and  let  the  ob¬ 
ferved  time  of  its  defeent  be  t  feconds *  then  if  /  be 
the  fpace  through  which  bodies  defeend.  freely  by  gra¬ 
vity  in  one  feeond,  the  equivalent  weight  fought  = 
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Here  we  have  ^=30  grains,  t=z$  feconds,  /=I93 
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inches,  ^=3 8.5  inches  *,  and 


30 '=1323  grains,  or  2^  ounces. 

This  is  the  inertia  equivalent  to  that  of  the  wheel 
abed,  and  the  fri&ion  wheels  together  :  for  the  rule 
extends  to  .the  eftimation  of  the  inertia  of  the  mats  con¬ 
tained  in  all  the  wheels. 

The  refinance  to  motion  therefore  arifing  from  the  pjg. 
wheel’s  inertia*  will  be  the  fame  as  if  they  were  abfo- 
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Defcription  ]utely  removed,  and  a  mafs  of  2^  ounces  uniformly  ac- 
cumulated  in  the  circumference  of  the  w heel  a  b  c  d. 

Machines.^  ^cing  premiled,  let  the  boxes  A  and  B  be  re¬ 

placed,  being  fufpended  by  the  lilk  thread  over  the 
-wheel  or  pulley  abed ,  and  balancing  each  other :  fup* 
pofe  that  any  weight  m  be  added  to  A  fo  that  it  lhall 
defeend,  the  exa£t  quantity  of  matter  moved,  during 
the  defeent  of  the  weight  A,  will  be  afeertained,  for 
the  whole  mafs  will  be  A+B  +m+  2^  OZ. 

In  order  to  avoid  troublefome  computations  in  ad- 
jufting  the  quantities  of  matter  moved  and  the  moving 
forces,  fome  determinate  weight  of  convenient  magni¬ 
tude  may  be  affumed  as  a  flandard,  to  whieh  all  the 
others  are  referred.  This  flandard  weight  in  the  fub- 
fequent  experiments  is  J  of  an  ounce,  and  is  reprefent- 
ed  by  the  letter  m.  The  inertia  of  the  wheels  being 
therefore  zz  ounces,  will  be  denoted  by  II  m.  A 
and  B  are  two  boxes  conftrudled  fo  as  to  contain  differ¬ 
ent  quantities  of  matter,  according  as  the  experiment 
may  require  them  to  be  varied  :  the  weight  of  each 
box,  including  the  hook  to  which  it  is  fufpended, 
zzif  oz.  or,  according  to  the  preceding  eflimation, 
the  weight  of  eaeh  box  will  be  denoted  by  6  m ;  thefe 
Fig-  3*  boxes  contain  fuch  weights  as  are  reprefented  by  fig.  3. 

each  of  which  weighs  an  ounce,  fo  as  to  be  equiva¬ 
lent  to  4;;/;  other  weights  of  •§•  oz.zr2  m,  and 

aliquot  parts  of  /?/,  fuch  as  ^-///,  -J-zzz,  may  be  alfo  in¬ 
cluded  in  the  boxes,  according  to  the  conditions  of  the 
different  experiments  hereafter  deferibed. 

If  4  J  oz.  or  19  772,  be  included  in  either  box,  this 
with  the  weight  of  the  box  itfelf  will  be  25  777 ;  fo  that 
when  the  weights  A  and  BJ  each  being  25  ///,  affo  ba¬ 
lanced  in  the  manner  above  reprefented,  their  whole 
mafs  will  be  50  ///,  which  being  added  to  the  inertia  of 
the  wheels  11  m ,  the  fum  will  be  61  m.  Moreover, 
three  circular  weights,  fuch  as  that  .which  is  repre¬ 
fented  at  fig.  4.  are  conftriufted }  eaeh  of  which  zz^J-  oz. 
or  777  :  if  one  of  thefe  be  added  to  A  and  one  to  B,  the 
whole  mafs  will  now  become  63  ///,  perfectly  in  equili- 
brio,  and  moveable  by  the  leaft  weight  added  to  either 
(fetting  afide  the  effedls  of  fri&ion),  in  the  fame  manner 
precifely  as  if  the  fame  weight  or  force  were  applied  to 
communicate  motion  to  the  mafs  63  in,  exifting  in  free 
fpace  and  without  gravity. 

462.  2.  The  moving  force.  Since  the  weight  of  any 
fubftance  is  conftant,  and  the  exa£l  quantity  of  it  eafily 
eftimated,  it  will  be  convenient  here  to  apply  a  weight 
to  the  mafs  A  as  a  moving  force  :  thus,  when  the  fyf- 
tem  confifts  of  a  mafs  ZZ63  m,  Recording  to  the  preced¬ 
ing  defcription,  the  whole  being  perfectly  balanced,  let 
Fig.  $.  a  weight  f  oz.  or  in,  fuch  as  is  reprefented  in  fig.  5.  be 
applied  on  the  mafs  A  ;  this  will  communicate  motion 
to  the  w  hole  fyftem  ;  by  adding  a  quantity  of  matter 
m  to  the  former  mals  63  m ,  the  -whole  quantity  of  mat¬ 
ter  moved  will  now  become  64  m  ;  and  the  moving 
force  being  zz  m,  this  will  give  the  force  which  acce- 

T71  I 

lerates  the  defeent  of  Azz-7 - ,  or  -7—  part  of  the  acce- 

64  m  64 

lerating  force  of  gravity. 

By  the  preceding  eonftruflion,  the  moving  force 
may  be  altered  without  altering  the  mafs  moved  •,  for 
fuppofe  the  three  weights  m ,  two  of  which  are  plaeed 
on  A  and  one  on  B,  to  be  removed,  then  wrill  A  ba¬ 
lance  B.  If  the  weights  3  m  be  all  placed  on  A,  the 
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moving  force  will  become  3  ///,  and  the  mafs  moved  Dcfcpptiou 
64  m  as  before,  and  the  force  which  accelerates  the  de-  M  ^mes 

feent  of  Azj-"=  —  parts  of  the  force  bv  wrhich  gra- 
64///  64 r 

vity  accelerates  failing  bodies. 

Suppofe  it  were  required  to  make  the  moving  force 
2  771,  the  mafs  moved  continuing  the  fame.  Let  the 
three  weights,  each  of  wrhich  zz///,  be  removed  *,  A 
and  B  will  balance  each  other  \  and  the  whole  mafs 
will  be  61  77i :  let  ?//,  fig.  5.  be  added  to  A,  and  \m Fig.  5. 
to  B,  the  equilibrium  will  be  preferred,  and  the  mafs 
moved  will  be  62  7n  ;  now  let  2  m  be  added  to  A,  the 
moving  force  -will  be  2  m,  and  the  mafs  moved  64  m  as 
before  j  wherefore  the  force  of  acceleration  zz-j^  part 
of  the  acceleration  of  gravity.  Thefe  alterations  in  the 
moving  force  may  be  eafily  made  in  the  more  elemen¬ 
tary  experiments,  there  being  no  neceflity  for  alter¬ 
ing  the  contents  of  the  boxes  A  and  B  :  but  the  pro¬ 
portion  and  abfolute  quantities  of  the  moving  force  and 
mafs  moved,  may  be  of  any  afllgned  magnitude,  ac¬ 
cording  to  the  conditions  of  the  propofition  to  be  illuf- 
trated. 

463*  3*  Qf  the  fpace  deferibed.  The  body  A,  fig.  1 .  Fig.  1. 
defeends  in  a  vertical  line  ;  and  a  fcale  about  64  inehes 
in  length  divided  into  inches  and  tenths  of  an  inch  is 
adjullcd  vertical,  and  fo  placed  that  the  defeending 
wreight  A  may  fall  in  the  middle  of  a  fquare  flage,  fixed 
to  receive  it  at  the  end  of  the  defeent  :  the  beginning 
of  the  defeent  is  eftimated  from  o  on  the  fcale,  when 
the  bottom  of  the  box  A  is  on  a  level  with  o.  The  de¬ 
feent  of  A  is  terminated  when  the  bottom  of  the  box 
ftrikes  the  ft  age,  which  may  be  fixed  at  different  distan¬ 
ces  from  the  point  0  \  fo  that  by  altering  the  pofition  of 
the  flage,  the  fpace  deferibed  from  reft  may  be  of  any 
given  magnitude  lefs  than  64  inches. 

464.  4.  The  lime  of  defcription  is  obferved  by  a  pendu¬ 
lum,  vibrating  feconds  \  and  the  experiments  intended  to 
illuftrate  the  elementary  propofitions,  may  eafily  be  fo 
conftrudled  that  the  time  of  motion  fhall  be  a  whole 
number  of  feconds.  The  eflimation  of  the  time,  there¬ 
fore,  admits  of  cortfiderable  exa£lnefs,  provided  the  ob- 
ferver  takes  care  to  let  the  bottom  of  the  box  A  begin 
its  defeent  precifely  at  any  beat  of  the  pendulum  ;  then 
the  eoineidence  of  the  flroke  of  the  box  againft  the 
flage,  and  the  beat  of  the  pendulum  at  the  end  of  the 
time  of  motion,  will  fhow  howr  nearly  the  experiment 
and  the  theory  agree.  There  might  be  various  devices 
for  letting  the  weight  A  begin  its  defeent  at  the  inftant 
of  a  beat  of  the  pendulum  W  \  for  inftanee,  let  the 
bottom  of  the  box  A,  when  at  o  on  the  feale,  reft  on  a 
fiat  rod,  held  in  the  hand  horizontally  \  its  extremity 
being  coincident  with  o,  by  attending  to  the  beats  of 
the  pendulum  \  and  with  a  little  practice,  the  rod  -which 
fupports  the  box  A  may  be  removed  at  the  moment  the 
pendulum  beats,  fo  that  the  defeent  of  A  fhall  commence 
at  the  fame  inftant. 

465.  5.  Of  the  velocity  acquired.  It  remains  only  to  de- 
feribe  inwvhat  manner  the  velocity  acquired  by  the  de¬ 
feending  weight  A,  at  any  given  point  of  its  path  is 
made  evident  to  the  fenfes.  The  velocity  of  A’s  de¬ 
feent  being  continually  accelerated  will  be  the  lame  in 
two  points  of  the  fpace  deferibed.  This  is  occalioned  by 
the  conftant  a£lion  of  the  moving  force  }  and  fince  the 
velocity  of  A  at  any  inftant  is  meafured  by  the  fpace 
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ription  which  would  be  defcribed  by  it  moving  uniformly  for  a 
^  given  time  with  the  velocity  it  had  acquired  at  that  in- 
-  —  /  ftant,  this  meafure  cannot  be  experimentally  obtained, 
except  by  removing  the  force  by  which  the  defeending 
body’s  acceleration  was  caufed. 

In  order  to  fhow  in  what  manner  this  is  effected  par¬ 
ticularly,  let  us  again  fuppofe  the  boxes  A  and  Brz  25m 
each,  fo  as  together  to  be  50  m  ;  this  with  the  wheel’s 
inertia  11  m  will  make  61  m;  now  let  m  be  added  to 
A,  and  an  equal  weight  tn  to  B,  thefe  bodies  will  ba¬ 
lance  each  other,  and  the  whole  mafs  will  be  63  m . 
If  a  weight  m  be  added  to  A,  motion  will  be  commu¬ 
nicated,  the  moving  force  being  m ,  and  the  mafs  mov¬ 
ed  64  m.  In  eftimating  the  moving  force,  the  circular 
weight  rz :m  was  made  ufc  of  as  a  moving  force  :  but 
for  the  prefent  purpofe  of  fhowing  the  velocity  acquir¬ 
ed,  it  will  be  convenient  to  ufe  a  flat  rod,  the  weight 
of  which  is  alfo  r=zm.  Let  the  bottom  of  the  box  A 
be  placed  on  a  level  with  o  on  the  fcale,  the  whole  mafs 
being  as  defcribed  above  —63  my  perfedlly  balanced. 
Now  let  the  rod,  the  weight  of  which  rr/tf,  be  placed 
on  the  upper  furface  of  A )  this  body  will  defeend  along 
the  fcale  in  the  fame  manner  as  when  the  moving  force 
was  applied  in  the  form  of  a  circular  weight.  Suppofe 
the  mafs  A,  fig.  6.  to  have  defeended  by  conftant  acce¬ 
leration  of  the  force  of  /;/,  for  any  given  time,  or  through 
a  given  fpaee :  let  a  circular  frame  be  fo  affixed  to  the 
fcale,  contiguous  to  which  the  weight  defeends,  that  A 
may  pafs  centrally  through  it,  and  that  this  circular 
frame  may  intercept  the  rod  m  by  which  the  body  A 
has  been  accelerated  from  reft.  After  the  moving 
force  m  has  been  intercepted  at  the  end  of  the  given 
fpaee  or  time,  there  will  be  no  force  operating  on  any 
part  of  the  fyftem  which  can  accelerate  or  retard  its 
motion :  this  being  the  cafe,  the  weight  A,  the  inftant 
after  m  has  been  removed,  muft  proceed  uniformly  with 
the  velocity  which  it  had  acquired  that  inftant  :  in  the 
fubfequent  part  of  its  defeent,  the  velocity  being  uni¬ 
form  will  be  meafured  by  fpaee  defcribed  in  any  conve-  „ 
merit  number  of  feconds. 

466.  Mr  Atwood’s  machine  is  alfo  ufeful  for  eftima- 
ting  experimentally  the  velocities  communicated  by  the 
impadl  of  bodies  elaftic  and  nonelaftic  5  the  quantity  of 
refiftance  oppofed  by  fluids,  as  well  as  for  various  other 
purpofes.  Thefe  ufes  we  fliall  not  infill  on  *,  but  the 
properties  of  retarded  motion  being  a  part  of  the  pre¬ 
fent  fubjeft,  it  may  be  neceffary  to  fhow  in  what  man¬ 
ner  the  motion  of  bodies  refilled  by  conftant  forces  are 
reduced  to  experiment  by  means  of  the  inftrument  above 
defcribed,  with  as  great  eafe  and  precifion  as  the  pro¬ 
perties  of  bodies  uniformly  accelerated.  A  Angle  in¬ 
stance  will  be  fufficient  :  Thus,  fuppofe  the  mafs  con¬ 
tained  in  the  weights  A  and  B,  fig.  6.  and  the  wheels 
to  be  6 1  m,  when  perfe&ly  in  equilibrio  ;  let  a  circular 
weight  in  be  applied  to  B,  and  let  two  long  weights  or 
rods,  each  ~m,  be  applied  to  A,  then  will  A  defeend 
by  the  a£lion  of  the  moving  force  m ,  the  mafs  moved 
being  64  m :  fuppofe  that  when  it  has  defcribed  any  gi¬ 
ven  fpaee  by  conftant  acceleration,  the  two  rods  m  are 
intercepted  by  the  circular  frame  above  defcribed,  while 
A  is  defeending  through  it,  the  velocity  acquired  by 
that  defeent  is  known  ;  and  when  the  two  rods  are  in¬ 
tercepted,  the  weight  A  will  begin  to  move  on  with 
the  velocity  acquired,  being  now  retarded  by  the  con¬ 
ftant  force  m  ;  and  fince  the  mafs  moved  is  62  m9  the 


force  of  retardation  will  be  part  of  that  force  where-  Defcriptiua 
by  gravity  retards  bodies  thrown  perpendicularly  up- 
wards.  The  weight  A  will  therefore  proceed  along  tMachino^ 
the  graduated  fcale  in  its  defeent,  with  an  uniformly 
retarded  motion,  and  the  fpaces  defcribed,  times  of  mo¬ 
tion,  and  velocities  deftroyed  by  the  refilling  force,  will 
be  fubjeft  to  the  fame  meafures  as  in  the  examples  of 
accelerated  motion  already  defcribed. 

In  the  preceding  deferiptions,  two  fuppofitions  have 
been  affumed,  neither  of  which  is  mathematically 
true  :  but  it  might  be  eafily  Ihown  that  they  are  fo  in 
a  phyfieal  fenfe  5  the  errors  occafioned  by  them  being 
infenfible  in  practice. 

2.  Machine  for  illuf rating  the  Theory  of  the  Wedge . 

467.  This  machine  is  reprefented  in  fig.  7.  where  pjatc 
KILM  and  LMNO  are  two  flat  pieces  of  "wood  joined  cccxxvi. 
together  by  a  hinge  at  LM  ;  P  is  a  graduated  arch  on  7* 
which  thefe  pieces  of  Vvood  can  be  moved  fo  as  to  fub- 

tend  any  angle  not  greater  than  6 0°,  and  a,  b  two  ferews 
for  fixing  them  at  the  required  angle.  The  back  of  the 
wedge  will  therefore  be  reprefented  by  IK  NO,  its 
fharp  edge  by  LM,  and  its  two  fides  by  KILM, 

LMNO.  The  weight  p  fufpeuded  to  the  v/edge  by 
the  hook  M,  and  the  weight  of  the  wedge  itfelf,  may 
be  confidered  as  the  force  employed  to  drive  the  wedge. 

The  wooden  cylinders  AB,  CD,  have  their  extremities 
made  like  two  flat  circular  plates  to  prevent  the  wedge 
from  flipping  off  at  one  fide.  To  the  pivots  of  thefe  cy¬ 
linders,  tvro  of  which  are  reprefented  at  e  and  f  are  fatt¬ 
ened  the  cords  fW,/U,  CV,  AX,  which  palling  over 
the  pulleys  U,  \,X,  W  are  fallened  to  the  two  bars 
u  v ,  x  w,  on  which  any  equal  weights  Y,  Z  may  be 
hung  at  plcafure.  The  tendency  of  thefe  weights  is 
evidently  to  dravr  the  cylinders  towards  each  other* 
and  they  may  therefore  be  regarded  as  the  refill ance  of 
the  wood  acting  again!!  the  fides  of  the  wedge.  The 
cylinders  themfelves  arc  fufpended  by  their  pivots  to  the 
threads  E,  F,  G,  H,  which  may  be  fixed  to  the  ceiling 
of  the  room,  or  to  the  horizontal  beam  of  a  frame  made 
on  purpofe. — By  placing  various  equal  weights  at  Y 
and  Z,  it  may  be  eafy  determine  the  proportion  be¬ 
tween  the  power  and  the  refiftance  when  the  wedge  is 
in  equilibrio. — In  this  machine  the  impelling  power  is 
the  preffure  of  the  weight  />,  whereas,  in  the  real 
wedge,  the  impelling  power  is  always  an  impulfive 
force  which  is  infinitely  more  powerful. 

3 .  Machine  for  illuf  rating  the  ejfe&s  of  the  centrifugal 
force  in  fattening  the  poles  of  the  Earth . 

468.  Fig.  8.  reprefents  this  machine,  which  conlifts  of 
two  flexible  circular  hoops,  AB  and  CD,  eroding  one 
another  at  right  angles,  and  fixed  to  the  vertical  axis 
EF  at  its  lowrer  extremity,  but  left  loofe  at  the  pole  or 
interfe61ion  e.  If  this  axis  be  made  to  revolve  rapidly 
by  means  of  the  winch  m9  and  the  wheel  and  pinion 

0 ,  the  middle  parts  A,  B,  C,D  will,  by  their  cen¬ 
trifugal  force,  fwell  out  and  ftrike  again!!  the  frame  at 
F  and  G  ;  if  the  pole  e ,  when  finking,  is  not  flopped 
by  means  of  a  pin  E  fixed  in  the  vertical  axis.  The 
hoops,  therefore,  will  have  a  fpheroidal  form ;  the 

equatoreal  being  larger  than  the  polar  diameter.  Fig.  S. 

^  56  1  Machine 

4.  Machine  for  truing  the  Strength  of  Materials .  ^)r  trym£ 

the  ftrength 

469.  The  piece  of  wood,  whofe  ftrength  is  to  be  of  mate- 

tried,^^ 
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Dcfcription  tried,  Is  reprefented  by  EF,  and  the  foree  is  applied  to 
it  by  means  of  the  wineh  A,  which  winds  up  the  rope 
Macitne^  paffmg  over  the  pulley  n,  and  below  the  pulley  m, 
Plate  and  attached  to  the  point  D  of  the  beam  EF.  The 
cccxxvn.  pulleys  Hide  on  two  parallel  bars  fixed  in  a  frame,  held 
f]£-  u  down  by  a  projeding  point,  at  G,  of  the  lever  GR, 
which  is  graduated  like  a  fteelyard,  and  meafures  the 
foree  employed.  The  beam  EF  is  held  by  a  double 
viee  IK  with  four  ferews,  two  of  which  are  invifible. 
When  a  wire  is  to  be  torn  it  is  fixed  to  the  crofs  bar 
LM ;  and  when  any  body  is  to  be  cruflied,  it  mu  ft  be 
placed  beneath  the  lever  NO,  the  rope  BC  being  fix¬ 
ed  to  the  hook  N,  and  the  end  O  being  held  down  by 
the  click  which  ads  on  the  double  ratchet  OP. — The 
lever  is  double  from  O  to  Q^,  and  ads  on  the  body  bv 
a  loop  fixed  to  it  by  a  pin.  See  Young's  Nat.  Philo/ 
vol.  i.  p.  768.  from  which  this  drawing  and  defeription 
are  taken. 


5.  Machine  in  which  all  the  Mechanical  powers  are 
combined. 


Combina-  47°*  The  ^cver  AB,  whofe  centre  of  motion  is  C,  is 
i  tion  of  all  fixed  to  the  endlefs  ferew  DE,  which  drives  the  wheel 
li'nUnw  an^  ax^e  THG.  Round  the  axle  G  is  eoiled  a  rope 
crs.  GHI,  which  paffes  round  the  four  pulleys  Iv,  L,  m,  n , 

Fig.  2.  and  is  fixed  to  a  hook  at  m  on  the  lower  block,  which 

carries  the  weight  W.  When  equal  weights  are  fu- 
fpended  on  the  lever  at  equal  diftances  from  the  ful¬ 
crum  C,  the  lever  becomes  a  balance,  and  the  wedge 
and  inclined  plane  are  evidently  included  in  the  endlefs 
ferew  DE.  If  the  wheel  F  has  30  teeth,  if  the  le¬ 
ver  AB  is  equal  to  twice  the  diameter  of  the  wheel 
FH,  and  if  the  diameter  of  the  axle  G  is  one-tenth  of 
the  diameter  of  the  wheel,  a  power  of  I  exerted  at  P 
will  raife  a  weight  of  2400  fufpended  at  the  lower 
block  of  the  four  pulleys. 

6.  Tidier' s  Balance . 


Fidler’s  ba-  471*  The  balance  reprefented  in  fig.  3.  was  made  by 
lance.  Fidlcr  for  the  Royal  Inflitution,  and  docs  not  differ 

Fl£-  3-  mueh  from  thofc  which  have  been  eonftruded  by  Ramfdcn 

and  Troughton.  The  middle  column  A  can  be  railed 
at  pleafure  by  the  nut  B,  and  fupports  the  round  ends 
of  the  axis  in  the  forks  at  its  upper  extremity,  in  order 
to  remove  the  preffure  on  the  lharp  edges  of  the  axis 
within  the  forks.  C  and  D  are  pillars  which  oecafion- 
ally  fupport  the  fcales,  and  may  be  elevated  or  depreffed 
by  turning  the  nut  E.  The  ferew  F  raifes  or  depreffes 
a  weight  within  the  conical  beam,  for  the  purpofe  of 
regulating  the  polition  of  the  centre  of  gravity.  The 
graduated  are  G  meafures  the  extent  of  the  vibrations. 
See  Young's  Nat.  Philo/,  vol.  i.  p.  765. 

7.  Improvement  on  the  Balance . 

Improve-  .  472.  An  improvement  on  the  balanee  is  reprefented 
theba^  m  ^ 4‘  w^erc  £)C  is  a  micrometer  ferew  fixed  to  the 

lance.  ?rrn  TA,  fo  that  when  it  is  turned  round  by  the  nut  D, 

5*  it  neither  approaches  to,  nor  reeedes  from,  the  eentre 

of  motion  F.  The  ferew  DC  works  in  a  female  ferew 
in  the  frnall  weight  //,  and  by  revolving  in  one  direc¬ 
tion,  carries  this  weight  from  S  to  R,  and  thus  gives 
the  preponderance  to  the  fcale  G.  The  receflion  of  the 
weight  n  from  the  centre  F  is  meafured  as  in  the  com¬ 
mon  micrometer,  and  a  weight  at  placed  in  the  fcale 
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fufpended  at  A,  will  be  in  equilibrio  with  n  placed  at  Befcription 

S  //  x 

any  diftance  S  n ,  when  .rzz— . — Appendix  to  Ter-  Machines. 
gufon's  LeBures . 


8.  Machine  for  /hewing  the  Compo/tion  of  Torces. 

473.  The  part  BEFC  is  made  to  draw  other  parts  into  Machine 
the  wooden  fquare-  ABCD.  The  pulley  H  is  joined  to  for  the 
BEFC  fo  as  to  turn  on  an  axis  which  will  be  at  H  when  compofition. 
the  fquare  BEFC  is  pufhed  in,  and  at p  when  it  is  drawn  forces, 
out.  A  ball  G  is  made  to  Hide  on  the  wire  h  whieh  is 

fixed  to  PEFC,  and  the  thread  m  attached  to  the  ball 
goes  over  the  pulley  to  I,  where  it  is  fixed.  Now, 
when  the  piece  BEFC  is  pulled  out,  the  pulley,  wire, 
and  ball,  move  along  with  it,  in  the  diredion  DCF, 
and  it  is  evident  that  the  ball  G  will  Hide  gradually  up 
the  wire  k.  It  is  therefore  aded  upon  by  two  forces  \ 
one  in  the  direction  GPI,  and  the  other  in  the  diredion 
GC,  and  will  be  found  at  the  end  of  the  motion  at^*, 
having  moved  in  the  diredion  G  g,  the  diagonal  of  a 
parallelogram  whofe  Tides  are  GH,  GC.. 

8.  Smeaton's  Machine  for  experiments  on  Windmill  Sails, 

474.  I11  the  experiments  with  this  maehine,  the  fails  Apparatus 
were  carried  round  in  the  circumference  of  a  circle,  fofor  wind- 
that  the  fame  effed  was  produced  as  if  the  wind  had 

ftruck  the  fails  at  refi  with  the  velocity  which  was  then  Fig*  6’ 
given  them.  In  the  pyramidal  frame  ABC  is  fixed  to 
the  axis  DE,  whieh  carries  the  arm  FG  with  the  fails 
GI.  By  pulling  the  rope  Z,  whieh  coils  round  the  barrel 
H,  a  motion  of  rotation  is  given  to  the  fails,  fo  that  they 
revolve  in  the  circumference  of  a  circle,  whofe  radius  is 
DI.  At  L  is  fixed  a  cord  which  paffes  round  the  pul¬ 
leys  M,  N,  O,  and  coils  round  a  fmall  cylinder  on  the 
axis  of  the  fails  and  raifes  the  feale  C,  in  which  differ¬ 
ent  weights,  are  placed  for  trying  the  power  of  the 
fails,  and  which,  being  in  the  diredion  of  the  axis  DE, 
is  not  affeded  by  the  circular  motion  of  the  arm  DG. 

The  fcale  C  is  kept  Ready  by  the  pillars  O,  R,  and 
prevented  from  Twinging  by  the  chains  S,  T,  whieh 
hang  loofely  round  the  pillars.  VX  is  a  pendulum 
compofed  of  two  leaden  balls  moveable  upon  a  wooden 
rod,  fo  that  they  ean  be  adjufted  to  vibrate  in  any  given 
time.  The  pendulum  hangs  upon  a  cylindrical  wire,  on 
which  it  vibrates  as  on  a  rolling  axis. 

9.  Smeaton's  Machine  for  experiments  on  Rotatory 
Motion . 


475.  This  maehine  is  exhibited  in  fig.  1.  where  the.  Apparatus 
vertical  axis  NB  is  turned  by  the  rope  M  paffmg  over  for  rota- 
the  pulley  R,  and  carrying  the  feale  S.  The  axis  NB  tory  ms- 
cariies  two  equal  leaden  weights  K,  D,  moveable  at tion* 
pleafure  on  the  horizontal  bar  HI.  The  upper  part  N  of  Plate 
the  axis  is  one  half  the  diameter  of  the  part  M,  fo  that 
when  the  rope  is  made  to  wind  round  N,  it  ads  at 
half  the  diilanee  from  the  axis,  at  which  it  ads  when 
coiled  round  M.— When  the  rope,  is  wound  round  N, 
the  fame  force  will  produce  in  the  fame  time  But  half 
the  velocity  which  is  produced  when  the  rope  eoils 
round  1VI,  the  fituation  of  the  leaden  weights  being  the 
fame  :  But  when  the  weights  K,  L  are  rersoved  to  a 
double  diftanee  from  the  axis,  a  quadruple  force  will  be 
required  in  order  to  produce  an  equal  angular  velocity 
in  a  given  time. 

CHAr, 
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Chap.  II.  Machines  for  various  purpofes. 

i.  Promfs  Condenfer  of  Forces. 

Prony’scon-  476.  The  objedl  of  this  machine  is  to  obtain  a  maxi- 
forceT  nium  e^"e(^  from  an  impelling  power  which  is  fubjedl  to 
Plate  variation  in  its  intenfity.  Let  us  fuppofe  that  wind  is  the 
cccxxviii.  firfi  mover,  and  that  O,  O  is  the  vertical  axis  of  a  wind- 
2,  4.  mill ;  e ,  e ,  e ,  e ,  are  feveral  radii  iffuing  from  this  axis, 
and  carrying  a  wiper  b  d ,  which  a6ls  upon  the  corre- 
fponding  wipers  a f  and  gives  a  motion  of  rotation 
to  the  axis  a,  a ,  a,  a  to  which  they  are  attached. 
The  wipers  b  d,  af  mull  be  fo  conltrudled  that  when 
b  d  ceafes  to  prefs  on  one  wiper  af  it  {hall  at  the 
fame  moment  begin  to  a£l  upon  the  next  wiper.  Each 
of  the  axes  a ,  a ,  a,  a,  carries  a  drum  1 1  r  r,  round 
which  is  coiled  a  cord  tp  F,  palling  over  the  pulley  p, 
and  fupporting  a  weight  which  can  be  placed  at  dif¬ 
ferent  difiances  from  G  on  the  lever  FG.  The  axes 
a ,  a ,  a,  a  alfo  pafs  through  the  pinions  q  q ,  to  which 
they  are  not  fixed  ;  but  thefe  pinions  carry  ratchet 
wheels  that  bear  againll  the  teeth  r  r,  fo  that  when 
the  weight  Q  rifes,  the  rope  merely  coils  round  the 
drum  without  moving  the  pinion  q  q.  But  when  the 
wiper  b  d  ceafes  to  a£l  upon  a  f  the  weight  Q^defcends, 
and  then  the  toothed  wheel  r  r  adls  againll  the  ratchet, 
fo  that  £)  cannot  defeend  without  turning  the  pinion 
q  q  along  with  the  drum.  The  pinion  q  q  drives  the 
wheel  ab ,  which  again  drives  the  wheel  CE  by  means 
of  the  bevelled  teeth  CD,  and  elevates  the  load  at  P. 
Hence,  when  the  axis  OO  is  put  in  motion  by  the  wind 
ailing  on  the  fails,  it  will  firfh  raife  a  number  of  weights 
Q^fufficient  to  put  the  machine  in  motion,  and  will 
continue  to  raife  new  weights  n;hile  thofe  before  railed 
are  fallen,  fo  that  the  motion  once  impreffed  will  be 
continued. 
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Machines. 


3’ortable  2*  Stone  Crane,  for  loading  and  unloading  Carts. 

itone  crane.  477.  This  crane  is  mounted  on  a  wooden  llage,  and 
Hg*4*  {s  fu  conllruftcd  that  it  may  be  taken  to  pieces.  The 
frame  A,  A,  A,  A  is  about  ten  feet  high,  nine  feet 
long  and  nine  feet  wide.  The  wheels  B,  B  are  of  iron, 
and  about  three  feet  in  diameter.  The  pinion  D  that 
is  fixed  to  the  axis  of  the  firll  wheel  B  is  eight  inches 
diameter,  and  the  other  pinion  C  is  about  the  fame  dia¬ 
meter.  When  the  llones  are  fufpended  to  the  rope  that 
coils  round  the  barrel,  the  workman  turns  a  wineh  on 
the  axis  of  the  wheel  C,  and  raifes  or  lowers  the  weight 
according  to  the  direction  in  which  he  turns  ft. 

3.  Portable  Cellar  Crane. 

Portable  47$.  This  crane  is  reprefented  in  fig.  5.  wdiere  A,  A 
cellar  crane,  are  two  wooden  fupports  about  fix  feet  high,  which  are 
Hg.  5.  jointed  at  E,  and  conne£led  by  the  iron  cylinder  C  and 
the  wooden  bar  D.  The  fupports  A,  A  are  fallened 
to  the  edge  of  the  cellar  by  the  iron  prongs  E,  E,  and 
the  two  ropes  which  fupport  the  barrel  and  pafs  round 
it  arc  fixed  to  the  iron  clamp  G,  G.  Thefe  ropes  coil 
round  the  cylindrical  bar  F,  which  is  put  in  motion  by 
the  winch  K,  driving  the  pinicn  I  about  four  inches  dia¬ 
meter,  which  gives  motion  to  the  wheel  H,  about  three 
feet  in  diameter.  The  barrel,  therefore,  will  rife  or 
fall  according  to  the  direction  in  which  the  winch  is 
moved. 
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4.  Weighing  Crane.  r»cfcr.ptio„| 

479.  This  crane  reprefented  in  fig.  6.  was  invented  ^achincy 
by  Mr  Andrews,  and  weighs  the  body  at  the  time  that  piatR 

it  is  railing  it.  The  weight  W  is  elevated  by  means  of  CCCXXXJ 
the  levers  M,  N,  O,  P  which  coil  the  rope  FIR  round  I 

the  barrel  H.  The  jib  ED  Hands  on  a  horizontal  j 

beam  moveable  in  a  vertical  plane  round  the  centre  crane#  *  ! 
FA,  and  the  diilance  of  the  upright  beam  E  from  the 
centre  of  motion  A  is  of  BF.  The  weight  of  the 
body  W  is  then  afeertained  by  the  weight  at  B,  which 
keeps  it  in  equilibrio.  The  piece  of  wood  C  projecls 
from  the  vertical  beam  CT,  in  order  to  prevent  the 
beam  from  riling  too  high. 

5.  Gilpin's  Crane. 

480.  In  fig.  I.  where  this  machine  is  reprefented,  Gilpin’s 

AB  is  the  perpendicular  Hand,  formed  of  two  oaken  crane, 
planks  let  into  cafl  iron  mortifies  C,  D  :  Between  thefe  ^late 
planks  is  fixed  the  barrel  E  with  fpiral  grooves  on  its  fig^**1* 
furface,  on  which  the  chain  RL  winds.  When  the^  ’  * 

winch  N  is  put  in  motion  it  drives  the  pinion  O,  which 

again  drives  the  wheel  P,  on  whofe  axis  is  fixed  the 
barrel  F,  fo  that  the  chain  is  coiled  round  the  barrel 
and  the  weight  raifed.  A  fc<Rion  of  this  part  of  the 
machinery  is  {hewn  in  fig.  2.  Figure  3.  fhews  an  en¬ 
larged  view  of  part  of  the  barrel,  and  part  of  the  chain 
lying  in  its  proper  polition  in  the  fpiral  grooves  or 
channels.  In  order  to  prevent  the  chain  from  twifiing 
when  it  is  wound  upon  the  barrel,  the  lower  edge  of 
one  link  lies  in  the  groove,  and  the  next  link  upon  the 
furfaee  of  the  barrel.  This  will  be  better  underHood 
from  fig.  4.  which  is  a  fe£lion  of  the  barrel  F,  and 
fliews  the  manner  in  which  one  link  lies  within  it,  and 
the  other  link  on  its  outfide.  The  old  method  of 
working  chains  is  exhibited  in  fig.  5.  For  a  full  ac¬ 
count  of  this  ufeful  invention,  fee  Nicholfon’s  Journal, 
vol.  xv.  p.  126. 

6.  Bramah's  Jib  for  Cranes. 

481.  The  nature  of  this  invention,  for  which  we  are  Bramah's 
indebted  to  the  ingenious  Mr  Bramah,  may  be  eafilyjib. 
underHood  from  a  bare  infpe£lion  of  fig.  6.  which  re- 
prefents  a  jib  attached  to  the  wall  of  a  warehoufe.  The 

jib  turns  on  a  perforated  axis  or  pillar..  The  rope  by 
which  the  weight  is  raifed  after  paffingover  two  pulleys, 
goes  through  the  perforated  axis,  and  is  conduced  over  , 
another  pulley  to  the  barrel  of  the  crane,  which  is  not 
reprefented  in  the  figure.  In  jibs  of  the  common  con- 
flru£lion  which  turn  in  two  folid  gudgeons,  the  rope 
paffes  over  the  upper  gudgeon,  and  is  confined  between 
two  vertical  rollers  ;  but  the  bending  of  the  rope  oc~ 
cafions  a  great  deal  of  fri£lion,  and  produces  a  confiant 
effort  to  bring  the  arm  of  the  jib  into  a  pofition  parallel 
to  the  inner  part  of  the  rope. 

7.  Gottlieb's  Carriage  Crane. 

482.  This  machine,  which  is  ufeful  for  carrying  large 

Hones  where  carts  and  horfes  cannot  be  eafily  obtained,  CCFXX1*- 
confifls  of  two  forts  of  crane  wheels  applied  to  the  two  tillage* 
fets  of  wheels  belonging  to  the  carriage,  fo  that  two  crane, 
men,  one  adling  at  each  winch  A,  A  give  motion  to 
the  loaded  carriage.  The  pinion  B,  fix  inches  in  dia¬ 
meter  turns  the  wheel' C,  three  feet  in  diameter.  The 
wheel  C  gives  motion  to  the  pinion  D  one  foot  in  dia¬ 
meter, 
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Dcicription  meter,  which  works  into  two  wheels  E,  E  three  feet 
°f  fix  inches  diameter,  and  are  fixed  on  the  wheels  of  the 
carriage. 

8.  Common  Jack . 

Common  483.  The  common  worm  jack  is  reprefented  in  fig.  8. 
jack*s  and  is  impelled  by  the  weight  W,  which  is  fufpended  to 
‘  a  rope  pafling  through  the  pulleys  V,  R,  and  rolling 
round  the  barrel  £L  When  the  barrel  is  put  in  motion 
by  the  action  of  the  weight,  it  drives  the  wheel  KL  of 
60  teeth,  by  means  of  a  catch  fixed  to  AB,  which  lays 
hold  of  the  crofs  bars  in  KL.  The  wheel  KL  drives 
the  pinion  M  of  15  teeth,  fixed  on  the  axis  of  the 
wheel  N  of  30  teeth,  which  gives  motion  to  the  end- 
lefs  ferew  O,  and  the  fly-wheel  P.  On  the  axis  of  the 
wheel  KL  is  fixed  the  pulley  DG,  which,  by  means  of 
a  rope,  gives  motion  to  the  fpit.  The  axis  ET  is  fixed 
in  the  barrel  AC  5  and  as  this  axis  is  hollow,  both  it 
and  the  barrel  turn  round  upon  the  axis  FD,  fo  that 
the  rope  may  be  coiled  round  the  barrel  by  the  winch 
H  without  moving  the  wheel  K. 

9.  Loading  and  Unloading  Machine . 

Leading  484.  This  portable  machine,  invented  by  Mr  Davis 
and  unload-  0f  Windfor,  is  put  in  motion  by  the  winch  A,  which 
chine1*"  drives  the  two  endlefs  ferews  C,  C.  Thefe  ferews 

Fig.  p.  move  the  wheels  E,  E,  and  confequently  the  barrels 

connected  with  them,  fo  that  the  ropes  F,  F  pafling 
over  the  pulleys  G,  G  are  coiled  round  the  barrels,  and 
the  load  H  which  thefe  ropes  fupport  is  raifed  into  the 
frame  R,  R,  which  (hews  a  part  of  the  cart.  The 
barrels  and  wheels  are  contained  in  an  iron  box  L,  the 
fides  of  which  are  removed  in  the  figure. 

IO.  Vauloue's  Pile  Engine . 

Vaulooe’f  48 5.  The  horfes  which  work  this  engine  are  yoked 
Opiate"** at  S’  anC^  ^  m°ving  the  wheel  B  and  drum  C, 

cccxxx.  are  locked  together,  raife  the  follower  GH,  (car- 

fig,  j.  rying  the  ram  £)  by  the  handle  R),  by  means  of  the 
rope  HH  which  coils  round  the  drum.  When  the  fol¬ 
lower  G  reaches  the  top  of  the  frame,  the  upper  legs  of 
the  tongs  H  arc  clofed  by  pre fling  againft  the  adja¬ 
cent  beams  \  and  their  lower  legs  are  opened,  fo  that 
they  drop  the  ram  £) ,  which  falls  and  ftrikes  the  pile, 
fig*  2.  When  G  is  at  the  top  of  the  frame,  the  crooked  han¬ 
dle  6,  of  the  follower  G,  prelfes  again  ft  the  cords  a ,  a, 
which  raife  the  end  of  the  lever  L  (fee  fig.  2.)  round  m 
as  a  centre,  and  by  deprefling  the  extremity  N,  and 
confequently  the  bar  S,  S,  unlock  the  drum  C  and  the 
wheel  B,  fo  that  the  follower  G  falls  by  its  weight  and 
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feizes  the  ram  R.  As  fooii  as  the  follower  drops,  the  Defeription 
horfes  would  tumble  down,  having1  no  relillance  to 
overcome,  were  not  this  prevented  by  the  fly  O,  which  ,Machinc5-. 
is  moved  by  the  wheel  B  and  trundle  X,  and  oppofes  a  v 

Efficient  refiftance  to  the  horfes  till  the  follower  again  , 

feizes  the  ram.  When  the  follower  falls,  the  weight  L 
(fig.  2.)  pulhes  up  the  bolt  Y  into  the  drum  C,  and 
locks  the  wheel  and  the  drum ; — and  the  fame  operation  is 
afterwards  repeated.  See  Fergu/on's  Led.  vol.  i.  p.  118. 

11.  Bunce's  Pile  Engine. 

486.  A  fide  view  of  this  engine  is  {hewn  in  fig.  3,  4.Bunce’s 
It  confifts  of  two  endlefs  ropes  or  chains  A,  connected  P1^  engine, 
by  crofs  pieces  of  iron  B,  B,.  &c.  (fig.  4.)  which  pafs^^'  4- 
round,  the  wheel  C,  the  crofs  pieces  falling  into  corrc- 
fponding  crofs  grooves,  cut  in  the  periphery  of  the 
wheel.  When  the  man  at  S,  therefore,  drives  the 
wheel  tn  by  means  of  the  pinion  p,  he  moves  alfo  the 
wheel  C  fixed  on  the  axis  of  m,  and  makes  the  double 
ropes  revolve  upon  the  wheels,  C,  D.  The  wheel  D  is 
fixed,  at  the  end  of  a  lever  DHK,  whofe  centre  of  mo¬ 
tion  is  H,  a  fixed  point  in  the  beam  FT.  Now,  when 
the  ram  L  (fig.  3,  3.)  is  fixed  to  one  of  the  crofs  pieces 
B  by  the  hook  M,  the  weight  of  the  ram,  afting  by 
the  rope,  moves  the  lever  DK  round  H,  and  brings 
the  wheel  D  to  G,  fo  that,  by  turning  the  winch,  the 
ram  L  (fig.  3.)  is  raifed  in  the  vertical  line  LRG. 

But  when  it  reaches  R,  the  projeding  piece  R  difen- 
gages  the  ram  from  the  crofs  piece  B,  by  ftriking  the 
bar  Q  -  and  as  the  weight  is  removed  from  the  extre¬ 
mity  D  of  the  lever,  the  counterpoife  I  brings  it  back 
from  G  to  its  old  pofition  at  F,  and  the  ram  falls  with¬ 
out  interfering  with  the  chain.  When  the  hook  is  de¬ 
scending,  it  is.  prevented  from  catching  the  rope  by 
means  of  the  piece  of  wood  N  fufpended  from  the  hook 
M  at  O;  for  being  fpecifically  lighter  than  the  iron 
weight  L,  and  moving  with  lefs  velocity,  it  does  not 
come  in  contaft  with  L  till  the  ram  is  flopped  at  the 
end  of  its  path.  When  N,  therefore,  falls  upon  L,  it 
depress  the  extremity  M  of  the  hook,  and  therefore 
brings  the  hook  over  one  of  the  crofs  pieces  B,  by  which 
the  ram  is  again  raifed. 

487.  For  the  defeription  of  a  great  variety  of  ufeful 
machines,  the  reader  is  referred  to  the  fecond  volume  of 
Mr  Gregory’s  Mechanics,  and  to  Dr  Young’s  Natural 
Philofophy,  a  work  of  great  merit,  which  would  have 
been  more  particularly  noticed  if  it  had  reached  us  be¬ 
fore  the  hiftorical  part  of  this  article  was  printed  off. _ 

See  alfo  Hydrodynamics,  Marly,  Machine  at.  Mill, 

RaMSDEN,  and  WATER-Works . 
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its  ufe  in  practical  mechanics,  83 
planes,  motion  of  bodies  along,  217 
Inertia,  centre  of,  1 54 — 20 1 

Involutes  proper  for  the  teeth  of 

wheels,  405 

L. 

Lever,  properties  of  33"“^9 


mechanics. 

Lever,  various  modes  of  deducing  its 

fundamental  property,  N°  63 
yEpinus’s  property  of,  65 

compound,  64 

M. 

Machine,  Atwood’s,  460 

loading  and  unloading,  477 

for  {hewing  the  flatnefs  at 
the  poles  of  the  earth,  468 

for  trying  the  ftrength  of 
materials,  469 

in  which  all  the  mechanical 
powers  are  combined,  470 

for  rotatory  motion,  475 

for  weighing,  479 

Machinery,  conftnnftion  of,  358 

Amplification  of,  366 

firft  movers  of,  418 

Machines,  Ample,  30 

compound,  89 

maximum  effects  of,  298,  359 

Mechanics  defined,  1 

hiftory  of,  2 

treatife  on, 

Mechanical  powers, 

machine  in  which  they 
are  combined,  470 

Men,  ftrength  of,  according  to  various 

authors,  418,  &c. 

Merfennus,  problems  propofed  by  him,  13 

Mills  driven  by  water  and  wind  in¬ 
vented,  5 

Motion  not  propagated  inftantaneouf- 

ly,  295,  296 

N.  . 

Newton,  Sir  Ifaac,  his  difeoveries,  18 

O. 

Of  dilation  of  pendulums,  236 

P. 

Parallelogram  of  forces  difeovered  by 

Stevinus,  6 

demonftrated  by  D. 

Bernoulli,  20 

of  forces,  machine  for 
explaining  it,  473 

Parent  on  the  maximum  effe&s  of 

machines,  16 

on  wind -mills,  43  O 

Pendulum,  conical,  394 

Percuffion .  See  Collijion. 

Piers,  conftru&ion  of,  336 

Pile  engine,  Vauloue’s,  485 

Bunce’s,  486 

Prony's  condenfer  of  forces,  476 

Pulley,  properties  of  it,  100 

R. 

Rackwork,  teeth  of,  41 1 

Reflexion  of  bodies  after  colli  Aon,  283 — 293 
Rope  machine,  its  properties,  84 

Ropes,  rigidity  of,  382 

Rotatory  motion,  three  axes  of,  dif¬ 
eovered  by  Segner,  26 
Smeaton’s  apparatus  for,  475 


Screw ,  properties  of  it,  N®  131 

Mr  Hunter’s  double  one,  1^ 
its  ufe  in  mechanics,  141 

Semicycloid,  the  curve,  of  fwifteft  de¬ 
feent,  231 

Smeaton  on  wind-mill  fails,  4^ 

Stampers,  on  the  wipers  of,  4^ 

St  at  era,  Roman,  ^ 

Danifti  and  Swedifti,  217 

Steam,  the  power  of,  as  a  firft  mover,  425, 

.  .  427 

engine  invented,  13 

improved  by  Savary, 
Newcomen,  Watt, &e.  ib, 
Steelyard,  47 

Strength  of  materials,  machine  for  try¬ 
ing  it,  469 

of  men,  418 

of  horfes,  424 

Sutton  on  wind-mill  fails,  434 

Table  of  the  ftrength  of  firft  movers,  42; 

of  the  ftrength  of  men,  418 

Teeth  of  wheels,  how  to  form  them,  395 
of  rackwork,  how  to  form  them,  411 
Tor  ice  Hi,  labours  of,  9 

Torjion,  force  of,  27,  343—35) 

Trad  ion,  line  of,  449 

W. 

Water-mills ,  invention  of,  j 

Wedge,  properties  of  it,  121 

machine  for  (hewing  its  pro¬ 
perties,  46) 

Wheel  and  axle,  its  properties,  90 

carriages,  on  the  conftru&ion 

of,  _  _  439 

©n  the  pofition  of  their 
wheels,  447 

©n  the  fize  and  form  of 
their  wheels,  439 

on  the  pofition  of  their 
centre  of  gravity,  432 
Wheels,  on  the  formation  of  the  teeth 

of>  .  395 

bevelled  method  of  forming 

their  teeth,  407 

crown,  410 

friction,  374 

383 

Wind,  the  power  of,  as  a  firft  mover,  425, 

426 

Wind-mills,  invention  of,  5 

defeription  of  one,  428 

fails,  on  the  pofition  of,  43O 
on  the  effeft  of,  433 

form  given  them  by 
Mr  Sutton,  434 

horizontal,  43J 

comparifon  bettveen  hori¬ 
zontal  and  vertical  ones,  438 
fails,  Smeaton’s  apparatus 
for  determining  their 
power,  474 

Wipers  of  Hampers,  how  to  form  them,  4*9 
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rffcchanifm  MECHANISM,  either  the  conftru&ion  or  the  ma- 
II  chincry  employed  in  any  thing  j  as  the  mechanifm  of 
burv  "  t^ie  barometer,  of  the  microfeope,  &c. 

YNW  MECHOACAN,  a  province  of  Mexico,  or  New 
Spain,  in  America,  bounded  on  the  north  by  Pa- 
nuco.  and  Guadalajara,  on  the  eaft  by  Panuco  and 
Mexico  Proper,  on  the  foutli  by  the  Pacific  ocean, 
and  on  the  weft  by  Guadalajara  and  the  South  fea. 
It  is  about  200  miles  in  circumference.  The  foil  is 
exceedingly  fertile  *  and  tlie  climate  fo  whotefome, 
that  the  Spaniards  imagine  it  to  be  poffeffed  of  fome 
peculiarly,  reftorativc  quality  j  for  which  reafon  the 
lick  and  infirm  flock  to  it  from  all  quarters.  The 
commodities  are  fulphur,  indigo,  farfaparilla,  faflafras, 
cacao,  vanelloes,  ambergris,  hides,  wool,  cotton,  filk, 
fugar,  the  root  mechoacan-  or  white  jalap,  and  filver. 
This  province  formed  an  independent  kingdom  at  the 
time  Mexico  was  reduced  by  Cortez.  The  fovereign 
had  long  been  the  inveterate  enemy  of  the  Mexicans, 
and  was  considered  next  to  the  republic  of  Tlafcala’ 
as  the  moft  formidable  barrier  againft  the  extenfion  of 
the  imperial  frontier.  However,  he  fubmitted  to  Cor¬ 
tez  without  ftriking  a  blow,  being  intimidated  by  the 
wonders  he  had  performed  with  a  handful  of  men  *  and 
thus  Mechoacan  became  a  province  of  the  Spanifh  em¬ 
pire,  and  a  valuable  addition  to  Mexico.  The  coun¬ 
try  at  that  time  was  exceedingly  populous,  but  the  na<- 
tives  are  now  much  thinned  ;  and  that  rather  by  the' 
luxury  and .  effeminacy  introduced  by  the  Spaniards, 
than  by  their  tyranny.  The  capital  of  the  province  is 
alfo  called  Mechoacan  by  the  natives,  but  Valladolid  by 
the  Spaniards. 

#  Mechoacan,  or  White  Jalap ,  in  the  materia  me-- 
dica,  the  root  of  an  American  fpecies  of  convolvulus,’ 
brought  from  Mechoacan*  a  province  of  Mexico,  in 
thin  flices  like  jalap,  but  larger,  and  of  a  whitifh  co¬ 
lour.  It  was  firft  introduced  into  Europe  about  the 
year  1524  as  a  purgative  :  but  fince  jalap  became' 
known,  mechoacan  has  been- little  etnployed. 

MECKLENBURG,  a  duchy  of  Germany,  con-- 
taming  thofe*  of  Schwerin  and  Guftro,  is  bounded  by 
Pomerania  on  the  eaft,  by  part  of  the  marquifate  of 
Brandenburg  and  the  duchy  of  Lunenburg  on  the 
foutlr,  the  Baltic  on  the  north,  and  Holftein  and 
Saxe  Lawenburg  on  the  weft.  Their  greateft'  length 
is  about  135  miles,  and  greateft1  breadth  upwards  of 
90.  With  refpeft  to  the  foil,  much  cannot  be  faid  in- 
favour  of  it,  as  it  confifts  in  general,  either  of  fand, 
or  large  and  defolate  heaths  interfperfed  with  moors,- 
woods,  fens,  and  lakes.  It  yields  very  little  wheat’ 
and  not  a  great  deal  of  oats,  rye,  and  barley  *  but 
breeds  a  confiderable  number  of  fheep  and  cattle,  has 
plenty  of  fifti,  with  ftone  quarries,  fait  fprings,  alum, 
iron,  and  feme  copper.  The  principal  rivers  here  are 
the  Elde  and  Stor,  which  fall  into  the  Elbe  as  it 
glides  along  the  borders  of  this  country  to  the  fouth- 
weft  ;  the  Reckenitz,  which  ' difeharges  itfelf  into  the 
Baltic  ;  as  do  the  Peene,  the  Warno,  and  the  Stope- 
nitz*  This  country  has  only  one  harbour  on  the  Bal¬ 
tic,  namely  that  of  Roftock.  In  both  duchies,  ex- 
clufive  of  Roftock,  are  45  great  and  fmall  cities,  with 
three  convents,  and  a  great  number  of  manors  and 
farms,  belonging  either  to  the  duke,  the  nobility,  or 
convents.  The  peafants  are  in  a  .ftate  of  villenage  ; 
but  the  nobility  enjoy  very  confiderable  privileges. 
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The  ftates  are  compofed  of  the  nobility  and  towns  ;  Mecklcn- 
and  the  diets,  which  are  fummoned  annually,  are  held  ^ur§» 
alternately  at  Sternberg  and  Malehin.  The  duchv?^ecomunil 
of  Schwerin  appoints  four  provincial  counfellors,  and 
that  of  Guftro  as  many  *  who  rank  according  to  fc- 
niority,  with  the  duke’s  a£lual  privy  counfellors,  as 
their  marftials  do  with  the  colonels.  The  leficr  com-  , 
mittCe  reprelents  the  whole  body  of  tlie  nobility  and 
commons,  by  whom  the  members  arc  chofen  freely 
and  without  controul,  and  no  edi&  relative  to  the< 
whole  country  can  be  publifhed  without  their  confent, 
or#  m  prejudice  of  their  rights.  The  inhabitants  of 
this  country  are  moftly  Lutherans,  under  their  fuper- 
intendants.  Phere  are  alfo  fome  Calvinifts  and  Ro¬ 
man  Catholics.  Befides  the  grammar  fchools  in  the 
towns,  there  is  an  univerfity  at  Roftock.  The  com¬ 
modities  of  the  duchy  are  corn,  flax,  hemp,  hops, 
vrax,  honey,  cattle,  butter,  chcele,  wool,  and  wood, 
a  part  of  which  is  exported  y  but  hardly  any  manu¬ 
factures. 

Of  the  houfeof  Mecklenburg,  there  are  two  lines 


ft  ill  fubfifting,  viz.  that  of  Schwerin  and  that  of  Strelitz. 
The  latter  commenced  in  Duke  Adolphus  Frederick  II  > 
younger  brother  of  the  duke  of  Schwerin,  and  grand¬ 
father  of  Adolphus  Frederick  IV.  who  entered  on  the1 
government  in  1752,  and  whofe  family  received  a  great 
additional  luftre  by  his  Britannic  majefty’s  taking  hi# 
fecond  lifter  for  his  confort,  and  by  her  own  great  me¬ 
rit  and  noble  deportment  in  that  high  ftation.  Be¬ 
fides  the.  duchy  of  Strelitz,  to  this  duke  belong  the 
principality  of  Ratzeburg,  with  the  lordftiip  of  Star- 
gard,  the  ancient  commanderies  of  Miro  and  Neme- 
roL  an<i  a  yearly  penfion  of  9000  dollars  out  of  the 
Boitzenburg  toll.  The  title  aflumed  by  both  the 
dukes  is  duke  of  Mecklenburg  ;  prince  ofWenden ,  Schwe- 
rirty  and  Rafoburg  ;  count  of  Schwerin  and  tke  country* 
of  RoJlock ,  and  lord  ofStnrgard.  By  the  agreement  con^ 
eluded  at  Wittftock  in  1442,  the  ele&or  of  Branden¬ 
burg,  on  the  extinction  of  the  male  line  of  the  duke# 
of  Mecklenburg,  is  entitled  to  their  whole  fucceflion. 
The  duke  of  Schw'erin  has  two  votes  both  in  tlie  diet 
of  the  empire  and  that  of  the  circle.  The  matricula? 
afle Ament  for  the  duchies  of  Schwerin  and  Guftro  is> 
4°  horfe  and  67  foot,  or  748  florins  monthly,  include 
ing.  what'  is  paid  by  Sweden  for  Wifmar,  and  the  bai¬ 
liwicks  of  Poll  and  Neul  lofter.  To  the  chamber  of 
Wetzlar,  thefe  two  duchies  pay  each  243  rix  dollars, 

43  kruitzers.  For  the  government  of  Mecklenburg, 
the  adminiftration  of  juftice,  and  the  management  of 
the  revenue,  there  is  the  privy  council  of  regeney,  the 
demefne  chamber,  the*  high  and  provincial  court  of  ju¬ 
ftice  to  wftiich  appeals  lie  in  moft  caufes,  both  from  the 
confiilory  and  the  inferior  civil  courts,  and  which  are 
common  to  both  the  dukes;  As  to  the  revenues,  thofe 
of  the  Schwerin  line  muft  be  very: confiderable,  thofe 
arifing  from  the  demefne  bailiwicks  and  regalia  alone 
amounting  to  300,000  rix  dollars  per  annum.  There 
is  a  tax  on  land  that  produces  no  contemptible  fum, 
and  that  called  *the  priticefs's  tax  is  fixed  at  20,000  rix 
dollars ;  befides  all  thefe,  there  are  alfo  free  gifts.  The 
whole  revenues  of  the  Strelitz  branch  are  eftimated 
at.  1 20,000  rix  dollars.  Each-  of  thefe  princes  main¬ 
tains  a  body  of  troops. 

MECONIUM,  the  excrement  contained  in  the  in- 
teftineg  of  an  infant  at  its  birth. 
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MEDAL,  denotes  a  piece  of  metal  in  the  form  of 
coin,  fueh  as  was  either  current  money  among  the 
ancients,  or  ftruck  on  any  particular  occafion,  in  order 
to  preferve  to  pofterity  the  portrait  of  fome  great  per- 
fon,  or  the  memory  of  fome  illudrious  aftion.  Scaliger 
derives  the  word  medal  from  the  Arabic  methaha  ;  a 
fort  of  coin  with  a  human  head  upon  it.  But  the  opi¬ 
nion  of  Voffius  is  generally  received  $  viz.  that  it  comes 
from  metal lum,  “  metal  of  which  fubflance  medals 
are  commonly  made* 

Sect.  I.  Utility  of  Medals  in  H forty,  and  various  other 
Sciences . 

There  are  few  ftudies  of  more  importance  to  hi- 
flory  than  that  of  medals  }  the  folc  evidence  we  can 
have  of  the  veracity  of  a  hidorian  being  only  inch 
collateral  documents  as  are  evident  to  every  body,  and 
cannot  be  falfificd.  In  modern  times,  thefe  arc  found 
in  public  memoirs,  i nit rud: ions  to  amballadors,  and 
date  papers  of  various  kinds.  Such  memorials,  how¬ 
ever,  are  fubjedl  to  various  accidents,  and  befides  com¬ 
monly  remain  in  the  countries  where  they  are  firft 
publidied,  and  cannot  therefore  give  to  the  world 
at  large  that  perfect  and  entire  fatisfa&ion  which 
ought  to  be  derived  from  genuine  hidory  *,  fo  that 
more  durable  and  widely  didufed  monuments  are  dill 
to  be  wifhed  for.  Such  are  public  buildings,  inferip- 
tions,  and  datues  *,  but  thefe,  excepting  a  few  indances 
of  the  two  lad,  arc  always  confined  to  particular 
countries  ;  fo  that  medals  alone  remain  as  infallible 
documents  of  truth,  capable  of  being  didufed  over  all 
countries  in  the  world,  and  of  remaining  through  the 
j  lated  ages. 

Yarious  The  fird  who  diowed  the  importance  of  medals  in 
writers  on  afeertaining  the  dates,  and  arranging  the  order  of 
Medals.  events,  in  ancient  hidory,  by  means  of  medals,  was 
Vaillant,  in  his  Hiftory  of  the.  Kings  of  Syria,  print¬ 
ed  at  Paris  in  1681.  By  medals  alone,  he  has  been 
enabled  to  fix  the  chronology  and  important  events  of 
hidory,  in  the  three  mod  ancient  kingdoms  of  the 
world,  viz.  Egypt,  Syria,  and  Parthia.  Many  coins 
have  been  difeovered  lince  his  time,  which  confirm  the 
accounts  he  has  given.  He  was  followed  in  this  me¬ 
thod  by  Father  Hardouin,  though  with  lefs  fuccefs. 
Hardouin’s  bed  work  is  his  Herodiades ,  or  Series  of 
Succeffors  to  Herod  king  of  Judaea.  The  fame  plan 
was  purfued  by  Noris,  in  his  learned  Treatife  on  the 
Syro-Macedonian  princes,  and  by  Bayer  in  his  Hif¬ 
tory  of  Ofrhoene,  as  tvell  as  by  Froelich,  in  the  work 
entitled  Annales  Regum  et  Rerum  Syr  ice,  Vien.  1754, 
and  another  named  Kevenhullers  Regum  veterum  Nu~ 
mifmata  Anecdota,  auB.  Perrara,  Vien.  1752,  4to,  of 
which  Froelich  was  properly  the  author.  Corlini  and 
Cary  likewife  publidied  works  of  a  fimilar  nature  ;  the 
former  in  1744,  Minnifari,  aliorumque  Armenice 
Regum,  Nummis,  &c.  *,  the  latter  in  1752,  Hiftoire  des 
Rois  de  Thrace ,  et  du  Bofphore  Cmimerien,  ec lair cie  par 
les  Medailles . 
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The  dudy  of  the  Greek  coins  does  not  diow  the  Utility  of 
dates  of  events,  though  it  illudrates  the  chronology  them  in  Hi. 
of  reigns.  This  defe£t,  however,  is  abundantly  fup-  tftor-v» 
plied  by  thofe  of  Ptomc,  which  commonly  mark  the 
date  of  the  prince’s  confulfiiip,  the  year  of  his  tri-Ofthe 
buniciap  power  j  giving  alfo,  upon  the  reverfc*  the  re-  Greek 
prefentation  or  poetical  fymbol  of  fome  grand  event. coins* 
The  year  of  the  tribunieian  power  is  fometimes  ima¬ 
gined  by  antiquaries  to  be  fynonymous  with  that  of 
the  emperor’s  reign  :  but  this  is  not  the  cafe  \  and 
Mr  Pinkerton  is  at  fome  pains  to  fet  them  right  in 
this  refpeft.  He  finds  fault  with  Julius  Caffiar,  when 
he  affumed  the  fovercign  authority,  for  taking  upon 
him  the  title  of  Perpetual  Di&ator,  as  being  lynony- 
mdus  with  that  of  king  or  abfolute  governor,  which 
the  Romans  abhorred.  “  He  ought  (fays  our  author), 
under  the  difguife  of  fome  fupreme  magidrate  of  an¬ 
nual  ele&ion,  to  have  lulled  the  people  with  a  dream, 
that  they  might  terminate  his  power  when  they  pleafed  j 
or  that  he  himfelf  would  refign  it,  when  the  neeeditics 
of  date  which  had  required  his  temporary  elevation 
had  fubfided.”  To  this  error  Mr  Pinkerton  aferibes  jviethod 
the  afiaffination  of  the  didlator,  and  commends  the  ufed  by 
policy  of  Augudus,  w  ho,  w  ith  far  inferior  abilities,  Auguftus 
continued  in  pofieffion  of  the  mod  abfolute  authority  ^°Ae^rc 
as  long  as  he  lived.  The  tribunediip  was  an  oftiee  of  1S  Power‘ 
annual  elc&ion  *,  and  if  put  into  the  hands  of  any 
others  than  plebeians,  mud  have  been  the  fupreme 
power  of  the  date,  as  it  belonged  to  that  office  to  put 
a  negative  upon  every  publie  meafure  whatever.  Au¬ 
gudus,  being  of  fenatorial  rank,  could  not  affume  this  * 
office  :  but  lie  inveded  himfelf  with  the  tribunieian 
powrcr,  which  had  the  advantages  of  appearing  to  be 
only  a  temporary  fuprcinacy,  though  in  truth  it  was 
continued  during  his  whole  lifetime.  Towards  the 
end  of  his  reign,  he  frequently  aflumed  his  dedined 
fuccefior,  Tiberius,  for  his  colleague,  though  in  the 
beginning  he  had  enjoyed  it  alone.  This,  with  hi;* 
artifice  of  refigning  his  powder  every  ten  years,  and 
reaffirming  it  at  the  defire,  as  was  pretended,  of  the 
fenate,  feeured  his  fovereignty  as  long  as  he  lived. — 

His  example  wras  followed  by  his  fucceifors  \  fo  that 
mod  of  them  have  the  inferiptien  Trihunicia  Potcfale. 
upon  their  medals,  with  the  date  affixed  to  it  thus, 

Tr .  Pot .  VII.  Yet  though  this  date  generally  im¬ 
plies  the  year  of  the  emperor’s  reign,  it  fometimes 
happens  that  the  emperor,  by  fpecial  favour  from  a  for¬ 
mer  prince,  had  been  endowed  vfith  this  title  before 
he  came  to  the  throne,  as  being  the  fuccefior  to  that 
prince,  of  which  wc  have  already  given  an  indance  in 
Tiberius.  Befides  the  tribunieian  power,  the  empe¬ 
rors  very  frequently  enjoyed  that  of  the  confuls  ;  and 
the  date  of  their  confulfiiip  is  frequently  exprefied  in 
their  coins. 

The  office  of  Pontifex  Maximus  was  likewife  af¬ 
fumed  by  the  Roman  emperors,  in  order  to  fecure  them- 
felves  in  their  authority  \  which,  Mr  Pinkerton  ob- 
ferves,  w7as  one  of  the  mod  efficacious  artifices  they 
could  have  fallen  upon.  “  In -the  Greek  heroic  times 

(fays 
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Utility  of  (fays  he),  king  and  prieft  were  carefully  united  in  one 
them  in  Hi- perfon  .  and  when  fovereigns  arofe  in  Denmark  and 
ftory,  &lc.  ,  gwecjen?  the  fame  plan  was  followed,  as  appears  from 
Snorro,  and  other  writers.  Nothing  eould  lend  more 
feeurity  to  the  perfon  of  the  monarch  than  an  office 
of  fupreme  fan&ity,  which  alfo  confirmed  his  power 
by  all  the  terrors  of  fuperftition.  Even  the  Chriftian 
fyftem  was  afterwards  debafed  by  a  mock  alliance  with 
government  j  though  it  be  clear  from  the  whole  New 
Teftament,  that  fueh  an  alliance  is  fubverfivc  of  it's 
genuine  inftitution,  and  the  greatell  of  all  its  corrup¬ 
tions.  But  the  Roman  Catholic  clergy,  in  the  dark 
ages,  were  the  authors  of  4  no  chureh  no  king,’  for 
their  own  interefl  ;  while  the  Roman  emperors  only 
fought  to  (Lengthen  their  power  by  the  dark  awe  of 
fuperftition.  'The  title  of  Pontifcx  Maximus  was  fo 
important,  that  it  was  retained  even  by  the  Chriftian 
emperors  till  the  time  of  Gratian.  Its  influence  in  the 
Rate  was,  indeed,  prodigious.  Cicero  obferves,  that 
to  this .  office  were  fubjeft,  temples,  altars,  penates, 
gods,  houfes,  wealth,  and  fortune  of  the  people. — That 
of  augur  is  alfo  borne  by  many  emperors  •,  and  its  au¬ 
thority  was  fuch,  that  by  the  law  of  the  twelve  tables 
no  public  bufinefs  could  be  tranfafled  without  a  decla¬ 
ration  from  the  augur  concerning  its  event. — The  pro- 
confular  power  was  alfo  given  to  Auguftus  and  the 
other  emperors.  It  conferred  a  direfl  authority  over 
all  the  provinces,  and  implied  the  emperor  to  be  chief 
proconful,  or  governor  of  each,  and  of  all.  Another 
fpecial  power  afligned  to  the  emperors,  but  not  occur¬ 
ring  on  coins,  was  the  Jus  Relationis  Ter  tide,  ^ uartce , 
&c.  or  the  right  of  making  three  or  four  motions  in  the 
fen  ate  on  the  fame  day,  while  the  fenators  could  only 
propofe  one. 

Hence  our  author  infers,  that  medals  afford  the 
moft  authentic  documents  of  the  Roman  hiftory,  in 
particular,  that  could  have  been  invented  by  man. — 
The  hiflories  of  Nerva  and  Trajan  are  much  better 
,  -elucidated  by  medals  than  by  authors  y  for  the  hiftory 
of  Suetonius  ends  with  Domitian,  and  the  Hijlorice 
Augujlae  Scriptores  begin  with  Adrian  :  fo  that  the 
reigns  of  the  two  emperors  juft  mentioned  arc  almoft 
unknown  •,  and  Mr  Pinkerton  is  furprifed  that  none  of 
the  learned  have  attempted  to  fupply  the  defeft. — 
<£  Capitolinus  (fays  he),  in  his  life  of  Maximinus  Ju¬ 
nior,  is  quite  puzzled  to  know  if  Maximus  and  Pu- 
pienus  were  two  emperors,  or  two  names  for  the  fame. 
Had  he  happened  on  any  of  tliufe  coins  which  bear 
M.  Cl.  Pup i ends  Maximus  Aug.  lie  would  have 
men  at  once  that  Maximus  was  only  another  name  for 
Pupienus.” 

Ufe  of  me.r  Medals  are  ufeful  in  other  feiences  befidcs  hiftory. 
jtials  in  geo- In  geography,  we  find  the  fituation  of  towns  deter- 
pphy-  mined  by  their  vicinity  to  fome  noted  river,  moun¬ 
tain,  8>Cc.  J  hus,  MATNHTI2N  XJITTAOT  fhows  that 
Magnefia  was  fituated  under  Mount  Sipylus.  In  like 
manner,  it  is  fhown  from  a  medal,  that  Ephefus  ftood 
on  the  river  Cayftor  ;  and  there  is  extant  a  medal,  bear¬ 
ing  an  infeription,  which  fignifies  Alexandria  on  the 
Scamander  *,  a  name  given  to  Troy  by  Alexander  the 
Great.  The  reverfe  lias  upon  it  the  famous  Apollo 
[n  natural  Smintheus  of  Homer.  In  natural  hiftory  alfo,  medals 
tuiiory.  are  ufeful  chiefly  from  the  coins  ftruck  on  the  celebra¬ 
tion  of  the  feeular  games,  in  which  the  figures  of 
various  animals  are  preferved  )  and  thus  it  may  very 
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often  be  determined  whether  any  animal  be  known  to  Utihi>  E 
the  ancients  or  not.  On  many  of  the  Greek  medals  t^iea<  lP 
are  federal  uncommon  plants  and  animals.  Thus,  on 
moft  of  the  medals  of  Gyrene  is  the  figure  of  the  ce¬ 
lebrated  Sylphium  ;  and  on  thofe  of  Tyre,  the  ihell-j.fh 
from  which  the  famous  Tyrian  purple  was  procured. 

By  means  of  medals,  alfo,  the  exa£i  delineations  of^ 
many  noble  edifices  are  preferved,  though  not  even  a 
veftige  of  their  ruins  be  now  exifting  ^  fo  that  the  ufes  ^ 
of  them  to  the  arehitefl  are  very  confiderablc.  To  In  the  fine 
the  connoifleur  they  are  abfolutely  ncceiiary  5  beeaufe  arts* 
by  them  alone  he  is  enabled  to  aferibe  ancient  bulls 
and  llatues  to  their  proper  perfoas,  with  multitudes 
of  other  points  of  knowledge  which  cannot  be  other- 
wile  determined.  The  elucidations  of  obfeure  paf- 
fages  in  ancient  authors  by  means  of  medals  are  fo 
numerous  and  well  known,  that  it  is  needlefs  to  infill 
upon  them. 

Mr  Addifon  has  treated  the  connexion  betwixt  me¬ 
dals  and  poetry  at  conliderable  length  j  but  Mr  Pin¬ 
kerton  finds  fault  with  him  for  preferring  the  Latin 
to  the  Greek  poets.  Pie  obferves  alfo,  that  the  know¬ 
ledge  of  Greek  medals  is  molt  neceifary  for  a  fculp-  g 
tor,  and  perhaps  an  architect  $  but  an  acquaintance  Latin  m«- 
with  Latin  ones  is  preferable  for  a  poet,  or  perhaps  a  dais  of  ufe 
painter.  The  reafon  of  this  difference  is,  that  the t0  a  P0*** 
former  generally  have  on  the  obverfe  the  head  of  fome 
king,  god,  or  goddefs,  of  exquifite  relief  and  workman- 
ftiip  )  but  the  reverfe  feldom  affords  much  fancy  of 
fymbol  in  the  early  Greek  coins  3  and  in  the  imperial 
Greek  coins,  is  chiefly  impreffed  with  the  temples  of 
their  deities,  lo  a  perfon  of  poetical  imagination, 
however,  the  Roman  coins  afford  the  greateft  entertain¬ 
ment,  from  the  fine  perfonifications  and  fymbols  to  be 
found  .on  their  reveries  5  of  which  our  author  gives  the 
following  inllances  : 

“  Happiness  has  fometimes  the  caduccus,  or  wand  Perfonifk-a- 
of  Mercury,  which  Cicero,  1.  Offic .  tells  us  was  thought  tons  on  Ro¬ 
to  procure  every  wilh.  She  lias,  in  a  gold  coin  of  be-  manmcdals^ 
verus,  heads  of  poppy,  to  exprefs  that  our  prime  blifs 
lies  in  oblivion  ot  misfortune. 

44  PIope  is  reprefented  as  a  fprightly  girl,  walking 
quickly,  and  looking  ftraight  forward.  With  her  left 
hand  Ike  holds  up  her  garments,  that  they  may  not  im¬ 
pede  the  rapidity  of  her  pace  ;  while  in  her  right  hand 
lhe  holds  forth  the  bud  of  a  flower  j  an  emblem  infi¬ 
nitely  more  fine  than  the  trite  one  of  an  anchor,  which 
is  the  fymbol  of  Patienee,  and  not  of  Hope.  This 
perfon lfication,  with  fome  others,  mull  have  been  very 
familiar  to  the  ancients  y  for  often  in  this,  and  in  a  few 
more  inftances,  no  name,  as  Sprs  Aug.  or  the  like, 
is  inferted  in  the  legend. 

44  Abundance  is  imagined  as  a  fedate  matron,  with 
a  cornucopias  in  her  hands,  of  which  flic  featters  the 
fruits,  and  does  not  hold  up  her  cornucopias  and  keep 
the  contents  to  herfelf  as  many  modern  poets  and 
painters  make  her  do. 

44  The  emperor  Titus, ,  having  caufe.  to  import  a 
great  fupply  of  corn  during  a  fcarcity  at  Rome,  that 
iiippiy,  or  the  Annona,  is  finely  reprefented  as  a  fer 
date  lady,  with  a  filled  cornucopias  in  her  left  hand, 
which  fhe  holds  upright,  to  indicate  that  (he  does  not, 
however,  mean  to  tcatter  it,  as  Abundance  has  a  title 
to  do,  but  to  give  it  to  Equity  to  deal  out.  This  laft 
particular  is  fhown  by  her  lidding  a  little  image  of 
S  2  Equity, 
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Utility  of  Equity,  known  by  her  foales,  and  hajla  pur  a,  or  point- 
^itorV^cc1'  iV>ear,  in  her  right  hand,  over  a  bafkct  filled  with 
v  <  wheat.  Behind  the  Axnona  is  the  prow  of  a  fhip 

decked  with  flowers,  to  imply  that  the  corn  was  brought 
by  fea  (from  Africa),  and  that  the  fhips  had  had  a  pro- 
fperous  voyage.  The  belt  poet  in  the  world  would  not 
have  given  us  a  finer  train  of  imagery  ;  the  belt  painter 
would  have  been  puzzled  to  exprefs  fo  much  matter  in 
fo  fmall  a  compafs. 

“  Security  tlands  leaning  upon  a  pillar,  indicative 
of  her  being  free  from  all  defigns  and  purfuits  ;  and 
the  pofture  itfelf  correfponds  to  her  name.  Horace,  in 
defending  the  wife  man,  mentions  his  being  te res  atque 
roturulus  ;  round  and  poliflied,  againfl  all  the  rules  of 
chance  :  an  idea  feemingly  derived  from  the  column 
upon  which  this  ideal  lady  reclines. 

“  The  emblems  of  Piety,  Modesty,  and  the  like, 
are  equally  appofite  and  poetical. 

“  The  happinefs  of  the  ftate  is  piftured  by  a  fhip 
failing  before  a  profperous  breeze  :  an  image  than 
which  the  fuperlative  genius  of  Gray  could  find  none 
more  exquifite  ;  and  he  has  accordingly  ufed  it  in  his 
mofl  capital  produftion  “  The  Bard,”  with  due  fuc- 
cefs. 

“  The  different  countries  of  the  then  known  wrorld 
are  alfo  delineated  with  great  poetical  imagery.  It 
affords  patriotic  fatisfaftion  in  particular  to  a  ’  Briton, 
to  fee  his  native  ifland  often  reprefented  upon  the  ear- 
lieft  imperial  coins  fitting  on  a  globe,  with  a  fymbol  of 
military  power,  the  labarum,  in  her  hand,  and  the  ocean 
rolling  under  her  feet.  An  emblem  almofl  prophetic 
of  the  vaft  power  which  her  dominion  over  the  fea  will 
always  give  her,  provided  fhe  exerts  her  element  of 
empire  with  due  vigour  and  perfeverance. 

u  Coins  alfo  prefent  us  with  Achaia,  Africa,  Ala- 
mannia,  Alexandria,  Arabia,  Armenia,  Afia,  Bithy- 
nia,  Cappadoeia,  Dacia,  Dardanijf,  Egypt,  Gallia, 
Hifpania,  Italia,  Judaea,  Macedon,  Mauritania,  Pan- 
nonia,  Parthia,  Phrygia,  Sarmatia,  Sicily,  Scythia, 
Syria,  and  the  rivers  Danube,  Nile,  Bhine,  Tyber. 
This  perfonification  of  provinces  feems  to  have  arifen 
from  the  figures  of  provinces  carried  in  triumphs  ;  as 
the  perfonification  of  our  old  poets  fprung  from  the 
ideal  perfons  actually  reprefented  in  the  myfterial  plays. 

“  I  here  is  one  colonial  medal  of  rude  execution  of 
Auguflus  and  Agrippa,  which  has  a  high  claim  to 
merit  in  difplaying  the  ancient  poetical  imagery.  It 
is  inferibed  Imp.  and  Divi.  F.  and  on  the  reverfe,  the 
eonqueft  of  Egypt  is  reprefented  by  the  metaphor  of 
a  crocodile,  an  animal  almofl  peculiar  to  that  country, 
and  at  that  period  efleemed  altogether  fo  ;  ‘which  is 
chained  to  a  palm  tree,  at  once  a  native  of  the  country, 
IO  and  fymbolie  of  viftory. 

Medals  ufe-  “  As  the  reveries  arc  fo  ufeful  for  knowledge  of 

Winter  perfonification,  fymbols  of  countries  and  aftions,  and 
yam  er.  the  {.fig  p0r^raj^s  to  }-je  feen  on  co;ns  are 

no  lels  important  to  a  painter  ;  the  high  merit  of  a 
great  number  of  them,  in  every  character,  juflly  enti¬ 
tling  them  to  be  regarded  as  ihe  beft  ftudies  in  the  vrorld. 
Not  to  mention,  that,  to  an  hiftoric  painter,  the  fei- 
ence  of  aneient  medals  is  abfolutcly  neceffary,  that  he 
may  delineate  his  perfonages  with  the  features  they 
really  bore  while  in  fexiflence.  This  can  only  be  at¬ 
tained  in  this  way,  or  from  ftatues  and  buffo  5  any  one 
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of  which  will  cofl  as  much  as  hundreds  of  medals  ;  Entertai*. 
and  indeed  a  collection  ol  fuch  is  only  attainable  by  rijent  froi* 
princes.  .  Keying 

The  fame  things  which  render  the  ftudy  of  medals  * 
important  to  a  painter,  do  (till  more  fo  to  a  fculptor  ; 
and,  in  this  particular,  the  iludy  of  the  Greek  coins  is  To  afcuIjK. 
remarkably  ufeful.  The  fkill  of  the  Greeks  in  the101, 
art  of  fculpture  has  always  been  admired  throughout 
the  world ;  and  on  their  coins  the  heads  of  feverat  dei¬ 
ties  are  reprefented  in  the  mofl  exquifite  alto  relievo . 

Our  author,  therefore,  thinks  it  ftrange,  that  the  Gre¬ 
cian  coins  fhould  have  hitherto  been  fo  little  attended 
to  by  men  of  learning  and  tafte-  They  may  have  been 
looked  upon,  he  fuppofes,  as  belonging  only  to  the- 
province  of  the  antiquary  ;  but  he  allures  us,  that  the 
Greek  medals  wfill  afford  latisfaftion  to  the  perfons  who. 
value  them  only  as  pieces  of  workmanlhip.  In  moll 
refpefts,  they  greatly  excel  thofe  of  Rome  even  in  its 
beft  times :  which  our  author  fuppofes  to  have  been, 
from  the  days  of  Auguflus  to  Adrian.  “  In  the  day* 
of  Adrian,  in  particular  (fays  he),  the  Roman  mint 
feems  to  have  been  the  very  feat  of  art  and  genius  y 
witnefs  the  vaft  number  of  exquifite  perfonifieatiens,  en¬ 
graven  with  equal,  workmanlhip,  which  fwarm  on  the 
medals  of  that  prince.  Yet  from  his  time  down  U 
Pofthumus,  coins  of  admirable  workmanlhip  are  to  be 
found.  Thofe  of  the  Fauftinas  and  Lucilla  deferve 
particular  mention.  There  is  one,  and  not  an  uncom¬ 
mon  one,  of  the  latter,  in  great  brafs,  which  yields  to 
nothing  of  the  kind.  The  reverfe  is  a  Venus  with  the 
name  around  her.  The  portrait  of  the  obverfe  feems 
to  fpring  from  the  field  of  the  coin  ;  it  looks  and 
breathes,  nay  talks,  if  you  trull  your  eyes.  The  coins 
of  Tarfus  are  extremely  remarkable  for  a  kind  of  per- 
fpeftive  in  the  figures,  as  Froelich  obferves.  On  others 
are  found  triumphal  arches,  temples,  fountains,  aque- 
d u£ls,  amphitheatres,  circi,  hippodromes,  palaces,  bafili- 
cas,  columns  and  obelilks,  baths,  fea-ports,  pharofes,  and 
the  like.  Thefo  furnilh  much  pleafure  and  inllruftion 
to  the  architeft,  and  ferve  to  form  his  tafte  to  the  am 
eient  manner;  that  manner  which. unites  perfeft  fimpli- 
city  with  fublimity  and  grace;  that  manner  which 
every  age  admires,  in  proportion  as  it  has  genius  to  imi¬ 
tate.” 

Sect.  II.  Entertainment  arijing  from  the  Study  of 
Medals . 

Besides  the  purpofes  which  the  ftudy  of  medals 
anfwers  in  the  ufeful  arts,  a  great  variety  of  fources  of 
entertainment  are  to  be  found  in  it.  Mr  Pinkerton 
obferves,  that  the  moll  barbarous  nations  are  more 
pleafed  with  the  rudeft  efforts  of  art,  than  with  the 
moll  admirable  works  of  nature ;  and  that  in  propor¬ 
tion  as  the  powers  of  the  mind  are  large  and  various, 
fuch  are  alfo  the  pleafures  which' it  receives  from  thofe 
fuperlative  produftions  of  art,  which  can  only  be,  the 
offspring  of  vaft  genius.  Hence  works  of  art  are 
agreeable  both  to  the  enlightened  and  to  the  ignorant. 

The  chief  amufement,  therefore,  which  attends  the 
ftudy  of  medals,  originates  from  the  ftrength  and  fpi- 
rit,  the  finifh  and  beauty,  which  the  engraver  has  dis¬ 
played  in  the  execution  of  them.  It  befides  gives  a 
kind  of  perfonal  acquaintance  with  the  perfons  of  whom 
the  are  the  reprefentations.  Portraits  have  always 

been 
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been  highly  entertaining  to  mankind  ;  and  our  author 
is  of  opinion,  that  the  love  of  them  gave  rife  both  to 
painting  and  feulpture.  They  are  nowhere  to  be 
j  found  fo  ancient,  fo  numerous,  and  fo  well  preferred  as 
in  medals.  Amufement  is  alfo  derived  even  from  the 
reprefentations  of  ideal  heads  and  perfons  >  nay,  even 
from  the  minute#  fymbols.  Thus  the  Greek  coins  of 
cities  prefent  us  with  heads  of  deities  of  exquifite 
workmsmftiip,  apparently  copied  from  ftatues  or  paint¬ 
ings  ;  fo  that  we  may  even  guefs  at  the  works  of  A- 
P tiles  and  Praxiteles  from  fome  of  the  Greek  medals. 
Their  reverfes  afford  dill  greater  variety  ;  there  being 
fcaree  an  objed  either  in  art  or  nature  which  is  not 
reprefented  upon  fome  of  them  :  and  to  the  fatisfac- 
tion  aiifing  from  a  view  of  thefe,  we  may  likewife  add 
that  of  beholding,  in  a  lively  manner,  the  dreffes,  man¬ 
ners.  and  cuftoms,  religious  and  civil  ceremonies,  of 
the  ancients fo  that  from  medals  we  may  obtain  an 
interefting  hiftory  of  manners  j  which,  though  very 
lately  cultivated,  may  perhaps  afford  the  mo#  ufeful 
and  entertaining  of  all  the  provinces  of  hiftory. 

Fhere  is  a  very  confiderable  difference  betwixt  the 
ftudy  of  medals  and  that  of  a  mere  antiquary.  The 
latter  frequently  feems  to  take  delight  in  coins  mere¬ 
ly  in  proportion  to  their  ru#  and  deformity  ;  fo  that 
it  is  often  a  recommendation  of  fome  of  their  pieces, 
that  neither  portrait,  reverfe,  nor  legend,  can  be  dif- 
covered  j  at  lea#  in  fuch  manner  as  can  be  intelligibly 
explained.  u  The  delight  of  the  antiquarift  (fays  Mr 
Pinkerton),  may  be  called  a  depraved  appetite  of  the 
mind,  which  feeds  on  trafli,  and  fills  itfclf  with  empti- 
nefs.  It  is  perhaps  a  mere  childifh  curiofity  mingled 
with  caprice  and  hypochondricifm.  Again#  this  cha¬ 
racter  the  ridicule  of  Severus  is  particularly  ftiot,  but 
with  little  effed  \  for  our  antiquifts  exceed  in  vifions 
and  nonfenfe.  I  fay  antiquifts  ;  for  the  name  of  anti¬ 
quary  is  facred.  By  antiquary,  in  foreign  countries, 
is  implied  a  man  who  illu#rates  their  ancient  laws, 
manners,  poetry  ;  but  efpecially  their  ancient  hi#ory. 
There,  men  of  the  mo#  elevated  minds  are  antiquaries  j 
as  Muratori,  Leibnitz,  Montefquieu,  Du  Bos.  Here 
men  of  talents  will  not  #oop,  forfooth,  to  ftudies  the 
mo#  important  to  their  country,  but  leave  its  anti¬ 
quities  to  chance.  Every  thing  is  important  but  our 
hiftory  5  and  we  are  profound  in  every  ancient  matter 
that  is  fuperficial  \  and  fuperfieial  in  what  is  profound. 
Even  England  cannot  boa#  of  one  general  hiftorian, 
but  trufts  to  the  inaccuracy  of  Rapin,  and  the  igno¬ 
rant  neatnefs  of  Hume.  It  is  therefore  no  wonder 
that  the  ftudy  of  antiquity  is  here  ridiculous,  though 
mo#  important  in  other  countries  5  none  requiring 
greater  talents,  learning,  or  induftry.  But  the  hifto- 
rie  antiquary,  has  the  pleafure  of  benefiting  foeiety, 
and  enlightening  whole  nations,  while  the  medallic  has 
only  an  innocent  amufement.  This  amufement,  con- 
fidered  merely  as  rifing  from  antiquarian  objeds,  has 
not  been  explained,  though  felt  by  mo#  people,  and 
more  by  the  learned.  It  feems  analogical  with  that 
which  we  derive  from  an  extenfive  profped  :  for  as 
the  mind  delights  to  expand  itfelf  into  diftant  places, 
fo  alfo  into  diftant  times.  We  conned  ourfelves  with 
thefe  times,  and  feel  as  it  were  a  double  exiftence.  The 
paflions  are  Angularly  affeded  by  minute  circumftancesj 
though  .mute  to  generalities  ;  and  the  relicks  of  an¬ 
tiquity  imprefs  us  more  than  its  general  hiftory*” 


medals; 

Sect.  III.  Hiftory  of  Medals. 


The  ftudy  of  medals  is  not  of  very  ancient  date  : 

None  of  the  claftic  writers  give  any  account  of  collec¬ 
tions  of  them  5  though  indeed  many  little  particulars 
are  paffed  without  notice  by  them.  In  the  times  of 
the  Greeks,  a  colledion  of  fucli  coins  as  then  exified 
muft  have  been  but  little  regarded,  as  confifting  only 
of  tliofe  ft  ruck  by  the  numerous  little  ftates  which  at 
that  time  ufed  the  Greek  charaders  and  language*. 

Hence  they  would  have  had  an  air  of  domeftic  coin¬ 
age,  and  no  attention  would  have,  been  paid  to  them, 
however  exquifite  their  workmanfhip  might  have  been. 

1  he  little  intercourfc  at  that  time  carried  on  betwixt 
the  different  provinces  alfo,  greatly  impeded  any  com¬ 
munication  of  knowledge  to  thofe  who  wrote  hiftories  j 
fo  that,  it  is  no  winder  to  find  any  fmall  colled  ions 
that  might  then  have  exifted  altogether  unnoticed  by 
them. 

Almoft  as  foon  as  any  communication  was  opened  Greek  coins 
between  the  Greeks  and  Romans,  the  latter  treated  imitated  by 
the  arts  of  the  Greeks  with  all  due  refped  and  ap-theRo‘ 
plaufe.  Their  coins  were  imitated  by  the  Romans, manS* 
and.  preferved  in  cabinets  by  the  fenators  among  their 
choice#  treafures.  Suetonius  informs  us,  that  on  fo- 
lemn  occafions  Auguftus  was  accuftomed  to  prefent 
his  friends  with  medals  of  foreign  ftates  and  princes, 
along  with  other  valuable  teftimonies  of  his  friendfhip. 

In  a  more  advanced  period  of  the  Roman  empire, 
however,  individuals  would  undoubtedly  form  collec¬ 
tions  of  coins  peculiar  to  their  own  ft  ate  ;  for  Dr 
Stukeley,  in  Ins  Medallic  Hiftory  of  Caraufius,  in¬ 
forms  us,  that  a  complete  feries  of  Alver  coins  was 
lately  found  in  Britain,  containing  all  the  emperors 
dov7n  to  CarauAus  inelufivcly.  From  Banduri  we 
alfo  know,  that  certain  Greek  coins  vrere  fpecially 
preferved  by  the  Romans  ;  and  it  appears  from  their 
code,  that  ancient  gold  and  Alver  coins  were  made  ufe 
of  inftead.of  gems  ;  to  which  diftindion  thofe  of  Sicily 
were  particularly  entitled.  From  the  decline  of  the 
Roman  empire  till  towards  the  end  of  the  Afth  centu¬ 
ry,  almoft  all  branches  of  literature  wrcre  involved  in 
darknefs,  and  the  medallic  fcicnce  among  the  reft. 

While  the  Chriftian  dominion  of  Conftantinople  lafted, 
indeed,  almoft  all  the  arts  and  fciences  may  be  faid  to 
have  been  kept  within  its  own  boundaries  ;  though 
the  Arabs  and  eaftern  nations  had  fome  arts  and  fai¬ 
ences. of  their  own:  but  after  the  deftrudion  of  the 
irrqierial  city  by  the  Turks,  the  Greeks  were  once  more 
compelled  to  become  fathers  to  the  European  fcicnce. 

Even  before  this  time,  indeed,  fome  veftiges  of  a  revi¬ 
val  of  literature  had  appeared  in  Italy  ;  “  and  fo  inti¬ 
mate  and  neceffary  a  connexion  (fays  Mr  Pinkerton), 
has  now  the  ftudy  of  medals  with  that  of  ancient  eru¬ 
dition,  that  on  the  earlieft  appearance  of  a  revival  of 
the  latter,  the  former  was  alfo  difclofed.” 

The  fir. ft  among  the  moderns  who  began  to  ftudy  r 
the  metallic  fcience  wras  Petrarch.  Being  defired  by  q£°  le<?°kS 
the  emperor  Charles  IV.  to  compofc  a  book  contain-0  ^  & 
ing  the  lives  of  eminent  men,  and  to  place  him  in  the 
lift,  he  replied,  that  he  would  do  fo  whenever  the  em¬ 
peror’s  life  and  condud  deferved  it.  In  confequence 
of  this.converfation,  he  afterwards  fent  the  emperor  a 
colledion  of  gold  and  filver  coins  bearing  the  repre- 
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fen  tat  ions  of  eminent  men,  with  an  addrefs  fuitable  to 
his  former  declaration.  A  colledion  of  coins  was 
made  in  the  next  age  oy  Alphonfo  king  of  Arragon  *, 
but  though  this  monarch  collected  all  that  could  be 
found  throughout  Italy,  we  know  that  there  could  not 
have  been  very  many,  as  the  whole  were  contained  in 
an  ivory  cabinet,  and  carried  always  about  with  him. 
A  very  confiderable  collection  was  made  by  Anthony 
Cardinal  St  Mark,  nephew  to  Eugene  IV.  who  afeend- 
ed  the  pontifical  chair  in  1 4  3 1  ;  and  foon  after  the 
grand  mufeum  at  Florence  was  begun  by  Cofmo  de 
Medici,  where  a  collection  of  ancient  coins  and  medals 
had  a  place  among  other  curiofities.  Corvinus  king  of 
Hungary  about  the  fame  time  formed  a  noble  collec¬ 
tion  of  coins  along  with  ancient  manuferipts  and  other 
valuable  relicks  of  antiquity. 

Mr  Pinkerton  confiders  Agnolo  Poliziano,  more 
commonly  known  by  the  name  of  Angeius  Politiauus , 
as  the  firft  writer  who  adduced  medals  as  vouchers  of 
ancient  orthography  and  cuftoms.  He  cites  different 
coins  of  the  Medicean  collection  in  his  Mifcellanea 
written  about  the  year  1490.  By  means  of  a  cabinet 
of  medals  collected  by  Maximilian  I.  emperor  of  Ger¬ 
many,  Joannes  Huttichius  was  enabled  to  publiih  a 
book  of  the  lives  of  the  emperors,  enriched  with  their 
portraits,  delineated  from  ancient  coins.  It  is  gene¬ 
rally  fuppofed  that  this  book,  which  appeared  in  152 5, 
was  the  firft  work  of  the  kind  )  but  Labbe,  in  his 
Bibliotheca  Nummaria ,  mentions  another  named  lIluQri- 
Um  Imagines ,  by  one  Andreas  Fulvius,  printed  in  1517, 
in  which  moft  of  the  portraits  feem  to  be  from  medals. 
About  the  year  1512  alfo,  Guillaume  Budc,  a  French 
author,  had  written  his  treatife  De  Ajfe ,.  though  it  was 
not  printed  till  many  years  afterwards.  M.  Grollier, 
treafurcr  of  the  French  armies  in  Italy,  during  part  of 
the  1 6th  century,  had  a  great  colledion  of  coins  of 
different  kinds  of  metals.  After  his  death,  his  brafs 
medals  were  fent  to  Provence,  and  wrcrc  about  to  be 
fent  into  Italy  ;  when  the  king  of  France,  having  got 
information  of  the  tranfaClion,  gave  orders  to  flop 
them,  and  purchafe  the  whole  at  a  very  high  price  for 
his  own  cabinet  of  antiquities.  M.  Grollier  had  an  af- 
fortment  of  gold  and  filver  as  well  as  of  brafs  medals  ; 
the  cabinet  in  which  they  w'ere  contained  fell  two 
centuries  afterwards  into  the  hands  of  M.  1’ Abbe  de 
Bothelin  ;  and  wras  known  to  have  been  that  of  Grol¬ 
lier  from  fomc  flips  of  paper,  on  which  was  his  ufual 
infeription  for  his  books,  Joannis  Gro//ierti\  et  ami- 
corum. 

Cotemporary  with  Grollier  wras  Guillaume  de  Choul, 
who  wras  like  wife  a  man  of  rank  and  fortune.  He 
had  a  good  colledion  of  medals,  and  puhliihed  many 
in  his  Treatife  on  the  Religion  of  the  aneient  Romans 
in  1557.  In  the  Low  Countries  we  know7,  from  the 
letters  of  Erafmus,  that  the  fludy  of  medals  was  begun 
about  the  beginning  of  the  16th  century.  About  the 
middle  of  that  century,  Hubertzus  Goltzius,  a  printer 
and  engraver,  travelled  over  moft  countries  in  Europe 
fearching  for  coins  and  medals,  in  order  to  publifh  books 
concerning  them.  From  one  of  thefe  works  it  ap- 


pe.  ,  that  there  were  then  in  the  Low'  Countries  200  Hlftorv. 
cabinets  of  medals;  175  in  Germany,  upwrards  of  380  “v- 

in  Italy,  and  200  in  France.  It  is  probable,  how¬ 
ever,  that  there  are  now  four  times  as  many  in  thefe 
countries,  befides  500  in  Britain  ;  but  we  arc  not  to 
imagine  that  all  thefe  ivere  grand  colledions,  for  of 
fuch  there  arc  not  above  a  dozen  evenjn  Italy:  moft 
of  thofe  juft  mentioned  were  of  the  clafs  named  cafkets 
of  medals,  containing  from  100  to  iooo  or  2000. 

There  are  few  countries,  Italy  excepted,  in  which  Number  of! 
a  greater  number  of  coins  have  been  found  than  in  F0”1* /““d 
Britain  ;  though  we  are  by  no  m»ans  well  acquainted  m  ^r*taia* 
with  the  time  when  the  ftudy  of  them  commenced. 

Mr  Pinkerton  fufpeds  that  Camden  was  one  of  the 
firft,  if  not  the  very  firft  Britifh  author,  who  produeed 
medals  in  his  works,  and  who  muft  have  had  a  fmall 
colledion.  Speed’s  Chroniele,  publiftied  in  the  17th 
century,  wTas  illuftrated  w7ith  coins  from  Sir  Robert 
Cotton’s  cabinet.  Gorheus’s  colledion  wras  purchafed 
by  Henry  prince  of  Wales,  brother  to  Charles  I.  te 
whom  he  left  it  at  his  death.  According  to  Jofepli 
Scaliger,  it  confifted  of  30,000  coins  and  medals.  A 
colledion  of  5500  coins  v7as  purchafed  by  Archbifhop 
Laud  for  600I.  and  given  to  the  Bodleian  library. 

Thomas  earl  of  Arundel,  earl  marftial  of  England, 
well  known  from  the  Arundelian  tables  and  other  an¬ 
tiquities  which  he  imported  from  Greece  and  Italy  in¬ 
to  Britain,  had  a  rich  cabinet  of  medals  collected  by 
Daniel  Nifum.  The  dukes  of  Buckingham  and  Ha¬ 
milton,  Sir  William  Pafton,  Sir  Thomas  Fanlhaw  of 
Ware-Park,  Sir  Thomas  Hanmer,  Ralph  Sheldon, 

Efq.  Mr  Selden,  &c.  are  enumerated  by  Evelyn  as 
colledors  of  medals.  Charles  I.  as  w7cll  as  his  hifto- 
rian  the  earl  of  Clarendon,  were  alfo  colledors.  The 
king  had  a  very  fine  cabinet ;  which,  hovrcver,  was 
diffipated  and  loft  during  the  civil  commotions.  Oliver 
Cromwell  had  a  fmall  colledion ;  and  the  cabinet  of 
Charles  II.  is  mentioned  by  Vaillant  in  the  preface  to 
his  treatife  entitled  u  Nummi  in  Coloniis ,”  &c.  This 
branch  of  magnificence  has  not  been  much  attended  to 
by  fueceeding  Britifli  monarchs  ;  though  his  prefent 
majefty  has  a  very  good  colledion  of  ancient  gold 
coins. 

A  great  number  of  fine  cabinets  have  been  formed 
in  Britain  fince  the  time  of  Evelyn.  About  the  year  cab mew. 
1720,  Haym  makes  mention  of  thofe  of  the  duke  of 
Devonshire,  the  earls  of  Pembroke  and  Winchelfea, 

Sir  Hans  Sloane,  Sir  Andrew7  Fontaine,  Mr  Sadler, 

Mr  Abdy,  Mr  Wren,  Mr  Chicheley,  and  Mr  Kemp. 

At  prefent  there  are  many  remarkable  collodions ; 
but  that  of  the  late  Dr  William  Hunter  is  defervcdly 
efteemed  the  moft  remarkable  in  Europe,  excepting 
that  of  the  late  French  king.  It  wTas  not  only  formed  at 
a  great  expence,  but  with  mueh  care  and  ability  ;  many 
foreign  medals  offered  to  it  having  been  rejeded 
(a).  The  other  remarkable  colledions  are  thofe  of  the 
duke  of  Devon fhir'e,  the  earl  of  Pembroke,  Earl  Fitz- 
william,  formerly  the  marquis  of  Rockingham’s,  the 
honourable  Horace  Walpole,  the  reverend  Mr  Craeh- 
rode,  the  reverend  Mr  Southgate,  Mr  Townlev,  Mr 

R.  P. 


CA)  This  colledion,  as  well  as  the  reft  of  Dr  Hunger’s  Mufeum,  is  now  in  the  poffeflion  of  the  univerfily  oF 
Glafgow,  to  which  it  was  bequeathed  by  -the  dodor’s  will* 
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Of  what  R.  P.  Knight,  Mr  Edward  Knight,  Mr  Tyfon,  Mr 
conftrutfied  £arker,  Mr  Brown,  and  fevcral  others.  1  he  Britifh 
mufeum  and  univerfities  in  England  have  alfo  collec¬ 
tions  ;  as  well  as  the  Advocates  library,  the  Antiquarian 
Society,  and  the  univerfities  in  Scotland. 

Sect.  IV.  Materia/s  of  which  Medals  are  conjlrutted . 

•  0 

Ancient  MEDALS  are  formed  of  gold,  filver,  and  the  various 
2old  modifications  of  copper.  The  gold  ufually  made  ufe 

of  in  coinage  is  about  the  finenefs  of  22  carats  ;  and 
as  the  art  of  purifying  this  metal  was  very  much  un¬ 
known  in  former  times,  the  moil  ancient  medals  arc 
for  this  rcafon  much  more  impure  than  the  modern 
coins.  ,  Gold  is  never  found  in  its  native  flate  above 
22  carats  fine  ;  and  the  very  ancient  medals  are  much 
under  that  flandard.  Many  of  them  are  compofcd  of 
a  mixture  of  gold  and  filver,  called  by  the  ancients 
cleElrum .  The  gold  medals  were  made  of  much  finer 
metal  after  Philip  of  Macedon  became  pofTeffed  of  the 
gold  mines  of  Philippi  in  Thrace;  and  the  medals  of 
his  fon  Alexander  the  Great  are  equally  fine  ;  as  well 
as  thofe  of  fome  other  princes  of  that  age.  Thofe  of 
the  Egyptian  Ptolemies  are  of  the  finenefs  of  23 
carats  three  grains,  with  only  one  grain  of  alloy.  The 
Roman  coins  are  very  pure  even  from  the  carliefl  times  ; 
the  art  of  refining  gold  being  well  known  before  any 
was  coined  at  Rome.  Some  authors  are  of  opinion, 

I  that  the  Roman  coins  begin  to  fall  fhort  of  their  pu¬ 

rity  after  the  time  of  Titus  ;  but  Mr  Pinkerton  de¬ 
nies  that  any  thing  of  this  kind  takes  place  till  the 
time  of  the  emperor  Sevcrus  ;  and  even  then  only  in 
a  very  few  inftances.  Mofl  of  the  Roman  gold  was 
brought  from  Dalmatia  and  Dacia,  where  that  metal 
is  flill  to  be  met  with.  A  very  remarkable  circum- 
flancc  is  obferved  in  the  eaflern  part  of  Plungary, 
which  belonged  to  the  ancient  Dacia.  It  germinates 
in  the  vines  of  Tokay,  and  is  found  in  their  Items  ;  as 
^  it  is  elfewhere  in  the  flraw  of  corn. 

[Mc.taDall-  Pliny  informs  us,  and  indeed  it  is  generally  known, 
(cd  elec-  that  gold  and  filver  are  found  mixed  together  in  the 

[trum.  earth.  Where  the  filver  amounted  to  one-fifth  part  of 

the  gold,  the  metal  wTas  called  cle&rum  ;  but  fometimes 
the  quantity  of  filver  was  added  artificially.  The  gold 
was  in  thofe  days  as  wTell  as  at  prefent  refined  by  means 
of  mercury  :  and  the  ancient  artifts  had  certainly  at¬ 
tained  to  great  perfcdlion  in  this  branch  of  metallurgy  ; 
as  Bodin  tells  us,  that  the  goldfmiths  of  Paris  upon 
melting  one  of  Vefpafian’s  gold  coins  found  only  T^-g- 
j  part  of  alloy. 

Ancient  fil- .  tllc  ancient  filver,  particularly  that  of  Greece, 

Kt.  is  lefs  pure  than  that  of  fuceeeding  times  ;  even  the 

Roman  filver  is  rather  inferior  to  the  prefent  flandard, 
and  that  from  the  very  beginning ;  but  in  the  time  of 
Scverus,  the  filver  appears  very  bad,  and  continues  fo 
until  the  time  of  Dioclefian.  Many  writers  upon  this 
fubjecl  have  miftaken  the  denarii  cerei,  “  coins  of  brafs 
wafhed  with  filver,”  for  filver  currency.  Silver  coins 
arc  extremely  fearce  from  the  time  of  Claudius  Gothi- 
cus  to  that  of  Dioclefian,  or  from  the  year  270  to 
284  :  in  which  fhort  fpace  no  fewer  than  eight  empe¬ 
rors^  reigned.  Silver  at  that  time  wras  found  moflly  in 
Spain  •,  and  the  commerce  with  that  country  was  di- 
fiurbed  by  the  ufurpers  who  arofc  in  Gaul  ;  and  fuch 
wiere  the  troubles  of  the  times,  that  not  only  the  filver 
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but  alfo  the  gold'  coins  of  thofe  eight  emperors,  are  Of  what 
exiremely  fcarce.  There  is  ftill,  lnnvever,  fome  filver  coiiftrutded. 
extant  of  thefe  eight  emperors  ;  and  it  is  certain,  that  y "J 
copper  walhed  was  never  ufed  as  filver  currency,  but 
was  entirely  a  diflindl  coinage.  Occafional  deprava¬ 
tions  of  filver  had  taken  place  long  before  ;  as  Pliny 
tells  us,  that  Mark  Antony  mixed  iron  with  his  filver 
denarii  ;  and  Mr  Pinkerton  informs  us,  that  he  had 
feen  a  denarius  of  Antony,  which  was  attradled  by  a 
magnet.  .  _  %t 

The  ancient  brafs  coins  confifl  of  two  kinds  :  the  Ancient 
red  or  Cyprian,  which  indeed  is  no  other  than  copper  ;  brafi* 
and  the  common  yellow  brafs.  Our  author  obferves, 
that  in  the  Roman  coinage  brafs  vras  of  double  the 
value  of  copper,  and  he  is  of  opinion,  that  it  was  the 
fame  among  the  Greeks  ;  and  the  latter  is  the  metal 
moft  commonly  made  ufe  of  in  the  Greek  coinage. 

The  Roman  fellertii  was  always  of  brafs  :  the  middling- 
fized  kind  arc  partly  copper  and  partly  brafs  ;  the  for¬ 
mer  being  double  the  value  of  the  latter,  which  are 
the  afes . 

Mr  Pinkerton  next  proceeds  to  give  an  account  of  iynxJdme- 
the  mixed  metals  ufed  among  the  Romans.  In  Bri-  tals. 
tain  all  kinds  of  coins  made  of  mixed  metal  are  with¬ 
out  hefitation  alleged  to  be  forgeries  ;  although  it  is 
certain  that  the  variety  of  mixed  metals  ufed  in  coin¬ 
age  was  very  confidcrablc.  The  moil  valuable  mix¬ 
ture  w'as  that  of  gold  or  filver,  already  mentioned,  na¬ 
med  ele&rum  ;  the  filver  commonly  amounting  to  one— 
fifth  part  of  the  gold  made  ufe  of,  or  perhaps  more. 

Of  this  mixture  are  many  of  the  early  coins  of  Lydia, 
and  fome  other  Afiatic  Rates;  alfo  thofe  of  the  kings 
of  the  Bofphorus  Cinimerius,  during  the  imperial  ages 
of  Rome.  Next  to  the  eledlrum  were  the  coins  of 
Corinthian  brafs  :  but  Mr  Pinkerton  informs  us,  that  *3  . 
not  a  fingle  coin  was  ever  flruck  of  this  metal  by  the^r°rAntIliaa 
ancients  ;  it  having  been  conftantly  employed  only  in  fa 
the  fabrication  of  vafes  or  toys.  It  was  in  ufe  at  any 
rate  only  for  a  very  fhort  time  ;  being  altogether  un¬ 
known  in  the  days  of  Pliny  the  Elder.  Our  author 
therefore  ridicules  thofe  who  pretend  not  only  to  find 
out  imperial  coins  of  this  metal,  but  to  difeover  three 
kinds  of  it ;  viz.  one  in  which  the  gold  predominates, 
another  in  which  the  filver  prevails,  and  a  third  where- 
the  brafs  is  mofl  confpicuous.  He  gives  /Eneas  Vico, 
one  of  the  mofl  ancient  writers  on  medals,  as  the  au¬ 
thor  of  this  idea;  but  whofe  opinions  were  confuted 
by  one  Savot,  a  writer  in  the  1 7th  century.  Vico 
mentions  a  coin  of  this  kind  flruck  under  Auguflus, 
another  of  Livia,  and  a  third  of  Claudius.  The  mif- 
take,  he  is  of  opinion,  arofe  from  the  circumilance  of 
the  firft  propagator  not  being  able  to  account  for  the 
various  mixtures  and  modifications  of  brafs  obfervable 
in  ancient  coins  of  the  large  fize  ;  and  which  in  fo 
common  a  metal  appear  very  tdd  to  the  moderns. 

Befides  the  authority  of  Pliny  and  other  antiquaries  of 
more  modern  a  date,  w  ho  all  declare  that  they  never  law 
a  fingle  medal  of  Corinthian  brafs,  or  of  that  metal 
mixed  with  filver  and  gold,  our  author  adduces  another 
evidence  which  he  looks  upon  to  be  fuperior  to  cither  • 
viz.  that  thofe  who  have  given  into  this  fuppofiiion* 
imagine,  that  the  large  pieces  called  fe/lertii,  and  others 
called  dupondiarii. ,  worth  about  twopence  or  a  penny, 
are  faid  to  have  been  compofed  of  this  precious  metal. 

It  is  unreafonable  to  think,  that  any  proportion  of 

gold 
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Ancient  gold  or  (liver  could  have  been  made  ue  of  in  thefe. 
.  *  ’ e  ^  t  The  coins  (aid  to  have  been  (truck  upon  Corinthian 
orals  are  only  done  upon  a  modification  of  common 
brafs  j  of  which  we  know,  that  in  proportion  to  the 
quantity  of  zinc  made  ufe  of  in  conjunction  with  the 
copper,  the  metal  affuro.es  a  variety  of  hues.  On  the 
authority  of  Pliny  he  informs  us,  that  the  coins  mis¬ 
taken  for  Corinthian  brafs  were  no  other  than  prince’s 
24  metal. 

Egyptian  The  Egyptian  filver  coins  (truck  under  the  Roman 
tilYer  coins,  emperors  are  at  firft  of  tolerably  pure  filver  ;  but  af¬ 
terwards  degenerate  into  a  mixture  of  copper  and  tin 
with  a  little  lilver.  They  arc  very  thick,  but  many 
of  them  are  elegantly  (truck,  with  uncommon  reverfes. 
There  are  like  wile  three  fets  of  brafs  coins  belonging 
to  this  country  from  the  earlieft  times  of  the  Roman 
emperors  there.  Some  of  thefe  are  of  bell-metal  or 
pot-metal  ;  and  after  the  time  of  Gallienus  and  Vale¬ 
rian,  the  coinage  of  brafs  with  a  fmall  addition  of  lil¬ 
ver,  becomes  authorifed  by  the  (bite  ;  the  coins  Itruck 
upon  it,  being  called  denarii  cerei,  Thofe  of  lead  or 
copper  plated  with  lilver  have  been  fabricated  by  Ro¬ 
man  forgers.  Some  coins  of  lead,  however,  have  been 
met  with  of  undoubted  antiquity  :  and  an  ancient  wri¬ 
ter  informs  us,  that  tin  money  was  coined  by  Diony- 
fius  ;  but  none  has  been  found.  The  lead  coins  of 
Tigranes  king  of  Armenia,  mentioned  as  genuine  by 
Jobert,  gre  accounted  forgeries  by  Mr  Pinkerton  and 
other  modern  medallifts.  Plautus,  however,  'makes 
mention  of  leaden  coins,  and  feveral  of  them  have  been 
found;  but  our  author  looks  upon  them  to  have  been 
chiefly  elfay  pieces,  ftruck  in  order  to  let  the  artift 
judge  of  the  progrefs  of  the  die.  Others  are  the  plated 
kind  already  mentioned,  fabricated  by  ancient  forgers, 
but  having  the  plating  worn  off.  A  great  number  of 
leaden  coins  are  mentioned  by  Fricorlni  in  a  'work  en¬ 
titled  Piombi  Antichi,  in  which  he  fiippofes  them  to 
have  ferved  as  tickets  for  guefts  ;  and  coins  of  the 
fame  kind  are  alfo  mentioned  by  Pafferi.  ‘In  the  work 
entitled  Notitia  Imperii  Romani,  there  is  mention  of 
coins  made  of  leather,  but  none  d£  them  have  ever  been 
found. 


Sect.  V.  Of  Ancient  Money, 

In  conlidering  the  different  lizes,  values,  &c.  of  the 
Greek  and  Roman  coins,  ^our  author  treats  of  the  me¬ 
dals  as  money  ;  a  knowledge  of  which,  he  fays,  is  ef- 
fentially  neceffary  to  every  reader  of  the  daffies  ;  info- 
much  that  it  may  almoft  difpute  the  preference  with 
Knowledge  the  (ladies  of  ancient  geography  and  chronology.  Not- 
of  ancient  withflanding  all  that  has  been  written  upon  the  fub- 
je£l,  however,  our  author  is  of  opinion,  that  the  fcience 
^  is  dill  in  its  infancy,  in  as  far  as  it  relates  to  the  real 

money  of  the  ancients.  u  The  ideal  (fays  he),  which 
is  indeed  the  mod  important  province  of  difcuffron,  has 
bee  n  pretty  clearly  afeertained  ;  and  we  are  almod  as 
well  acquainted  with  the  Attic  mna  or  min  a,  and  the 
perplexing  progrefs  of  the  Roman  fejlertia ,  as  with  our 
own  pound r.  But  with  the  a&ual  coin  of  the  ancients 
the  cafe  is  different ;  and  the  ignorance  even  of  the 
learned  in  this  point  is  wonderful.” 

Our  author  now  goes  on,  with  great  afperity  of 
language,  to  particularize  the  ignorant  manner  in  which 
modern  authors  have  treated*  the  fubjeft  of  medals. 
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“  Arbuthnot  and  Clarke  (fays  he),  are,  !f  poiFible,  m6re  Ancient 
ignorant  of  medals  than  Budceus  the  very  firft.  The  Money, 
latter  profeffes  his  love  of  medals,  but  quotes  a  con- 
fular  coin  with  the  head  of  Cicero  ;  and  looks  upon 
one  of  the  30  pieces  of  filver,  the  reward  of  the  treach¬ 
ery  of  Judas,  and  which  was  faid  to  be  preferved  a- 
mong  fome  relicks  at  Paris,  to  be  worthy  of  reference 
and  commemoration.  Arbutlmot,  if  we  may  judge 
from  his  book,  had  never  fee n  any  Ancient  coins  ;  and 
Clarke,  it  is  well  known,  was  quite  ignorant  of  them. 

The  latter,  with  all  his  labour,  Teems  even  to  have 
known  nothing' of  the  theoretic  part  of  the  real  ancient 
money.  Indeed  Dr  Mead’s  catalogue  feems  to  have 
been  almoft  the  only  book  on  medals  which  had  under¬ 
gone  his  perufal.  On  the  other  hand,  the  ignorance 
of  medallifts  on  this  fcore  is  no  lefs  profound.  To 
this  day  they  look  upon  the  didrachms  of  AEgina,  fo 
celebrated  in  antiquity,  as  tridrachms  of  iEgium  ;  and 
upon  the  early  obolus  as  a  brafs  coin.  In  the  Roman 
clafs  the  large  brafs  is  efteemed  the  as,  while  it  (hall 
be  proved  that  it  is  the  fejiertius,  and  worth  four  afes. 

The  denarius  is  reckoned  at  ten  afes  even  in  the  impe¬ 
rial  times  ;  xvhereas  it  only  went  at  that  rate  for  the 
hr  ft  90  years  after  the  coinage  of  filver  at  Rome. 

The  denarius  sereus  is  taken  for  filver  currency  ;  with 
other  miftakes,  which  evince  that  medallifts  are  as  ig¬ 
norant  of  the  theory,  as  the  others  are  of  the  prao 
tfee.”  .  2* 

In  his  account  of  the  ancient  Greek  money,  Mr  Money  firft 
Pinkerton  obferves,  that  the  light  of  fcience,  like  thatC0*nediR 
of  the  fun,  has  proceeded  from  eaft  to  weft.  “  It  istheeaft* 
•mod  probable  (fays  he),  that  the  firft  invention  of 
money  arofe  like  the  other  arts  and  fciences ;  and 
fpread  from  thence  into  the  weftern  parts  of  the  world.  2* 

In  its  firft  (hape  it  appeared  as  mere  pieces  of  metal  its  firft 
without  any  dated  form  or  impreflion  ;  in  lieu  of  rudft  flat e* 
which,  it  xv as  regulated  by  weight.  Even  down  to 
the  Saxon  government  in  England,  large  fums  were 
regulated  by  weight;  and  in  our  own  times  every  (ingle 
piece  is  weighed  in  gold  ;  though  with  regard  to  filver 
this  nicety  is  not  minded,  nor  indeed  does  it  Teem 
practicable.  Among  the  ancients,  whofe  commercial 
trarifa&ions  xvere  lefs  important  and  extensive  than 
thofe  of  the  moderns,  filver  was  weighed  as  well  as 
gold  ;  nay  even  brafs,  in  fome  cafes. 

In  Greece,  large  fums  were  determined  by  mnee  otq^^ 
mince  ;  and  the  mod  capital  fums  by  talents >  In  every  nCy. 
country  the  mina  is  fuppofed  to  have  contained  100 
drachmae,  or  fmall  filver  coins,  of  that  country,  and 
the  talent  60  minae.  The  mina  is  fuppofed  to  be  a 
pound  weight  of  the  country  to  which  it  belonged. 

The  Attic  pound,  according  to  Dr  Arbuthnot,  con¬ 
tained  1 6  ounces,  equal  to  our  avoirdupois  pound  : 
but  Mr  Pinkerton  looks  upon  this  as  a  very  ahfurd 
opinion,  and  accufes  the  doCtor  of  having  adopted  it 
merely  that  he  may  explain  a  paffage  in  Livy.  He  is 
of  opinion,  that  the  Attic  pound  is  very  nearly  the 
fame  with  the  pound  Troy.  The  mina  of  Athens  had 
at  firft  73  drachms ;  but  by  Solon  it  was  fixed  at  100. 

The  ancient  drachm  weighed  the  fame  which  it  does 
at  prefent  in  medical  weight,  viz.  the  eighth  part  of 
an  ounce.  The  mina  or  pound  of  1 2  ounces  had  con- 
fequently  96  of  thefe  drachms  ;  but  four  of  them  were 
given  to  the  round  fum  to  fupply  deft  £ls  in  the  allov  ; 

“  and  indeed  (fays  our  author),  in  confequence  of  a 
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Ancient  common  pra<ftice  in  all  ages  and  in  all  countries,  of  the  talent  is  eftimated  at  fix  Attic  drachms  or  three 

darics.  Thefe  weights  continued  to  be  the  ftandard  of 
money  after  it  began  to  be  diftinguifhed  by  impreflion  ; 
nay,  to  the  fall  of  Greece  and  prevalence  of  the  Roman 
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giving  fome  addition  to  a  large  weight.  Thus  the 
pound  in  weight  had  but  96  drachmas  in  fa£l,  while 
the  pound  in  tale  had  100;  as  the  Roman  libra  in 
weight  had  but  84  denarii,  in  tale  108  ;  and  as  our 
pound  in  tale,  by  an  inverfe  progrefs,  is  not  a  third  of 
our  pound  in  common  weight. 

Notwithftanding  the  very  fevere  criticifm  on  Dr 
Arbuthnot  juft .  mentioned,  however,  we  find  our  au¬ 
thor  adopting  his  account  of  the  talents  ufed  in  coin¬ 
age  in  feveral  countries.  Thus,  according  to  the 
do&or, 


The  Syrian  talent  had 
Ptolemaic 
Antiochian 
Euboean 
Babylonian 
Larger  Attic 
Tyrian 
Egyptian 
Aginean 
Rhodian 


15  Attic  minae 
.20 
60 
60 
10 
So 
So 
So 
100 
100 


Notwithftanding  the  conceftion  made  here  by  Mr 
Pinkerton  to  the  doctor,  he  tells  us,  that  he  very  much 
queftions  this  lift  of  talents,  and  that  many  ancient 
writers  are  little  to  be  relied  upon.  “  Writers  on 
this  fubjeft  confefs,  that  the  numbers  in  all  ancient 
manufcripts  are  the  parts  moft  fubjeft  to  error,  atf  be¬ 
ing  almoft  always  contradted.  They  ought  to  allow 
that  the  authors  themfelves  muft  often  be  liable  to 
wrong  information. 

“  Herodotus  mentions,  that  King  Darius  ordered 
gold  to  be  paid  into  his  treafury  by  the  Euboie  ta¬ 
lent,  and  filver  by  the  Babylonian.  The  Euboie  is 
•fteemed  the  fame  with  that  called  afterwards  the  At¬ 
tic  ;  and  as  we  eftimate  gold  by  carats,  fo  it  is  natu¬ 
ral  to  fuppofe,  that  the  moft  precious  metal  would  be 
regulated  by  the  moft  minute  weight.  But  I  con- 
fels,  I  take  the  Babylonic  talent  to  be  the  fame  with 
that  of  Agina.  Mr  Raper  has  proved  the  firft  coins 
of  Macedon  to  be  upon  the  ftandard  of  Agina.  Now 
the  early  Perfian  coins  are  upon  that  very  fcale,  the 
largeft  tetradrachms  weighing  from  430  to  440  grains. 
Hence  it  follows,  that  the  Perfian  filver  coins  were  of 
the  Aginean  ftandard  ;  and  the  payment  was  certainly 
to  be  made  according  to  the  ftandard  of  the  money. 
The  larger  Attic  talent  was  of  80  leffer  minge  •,  beeaufe 
the  larger  Attic  mina  was  of  16  ounces.  The  Alex¬ 
andrian  talent,  according  to  Feftus,  confifted  of  1 2,000 
denarii,  being  the  fame  with  that  ufed  by  the  Egyp¬ 
tian  kings  in  their  coins  5  and  is  fhown  by  Mr  Raper 
to  have  been  the  fame  with  the  talent  of  Agina.  Per¬ 
haps  the  whole  of  the  ancient  coins  of  Afia,  Africa, 
Greece,  Magna  Graecia,  and  Sicily,  are  reducible  to 
three  talents  or  ftandards.  1.  That  of  Agina,  ufed  in 
moft  of  the  more  ancient  filver  coinages  ;  as  would 
feem  m  even  the  later  of  Egypt,  Carthage,  Cy  rene, 
&c.  2.  Ihe  Attic  (being  the  Afiatic  gold  ftandard, 

afterwards  ufed  by  Phidon  king  of  Argos  in  eftimat- 
and  called  Euboie  from  Euboea,  one  of  the 
quarters  of  the  city  of  Argos),  ufed  in  Athens  and 
the  greater  part  of  the  world  as  the  ftandard  both  of 
gold  and  filver.  3.  The  Doric  or  Sicilian  talent  of 
24  numtni  each  worth  an  obolus  and  a  half  j  whence 
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empire. 

Coinage,  according  to  Herodotus,  wras  firft  invent- Coinage 
ed  by  the  Lydians,  from  whom  the  Greeks  quickly  re-  originates 
ceived  it.  The  former  could  not  have  received  it  from  *n 
the  Perfians,  whofe  empire  did  not  begin  till  570  B.  C. 
though  our  author  fuppofes  that  it  might  have  pro¬ 
ceeded  from  the  Syrians,  who  carried  on  commerce  in  31 
very  ancient  times.  The  moft  ancient  Greek  coins  of  anc^ 
filver  have  an  indented  mark  upon  one  fide,  and  a  tor-^  ^ek 
toife  upon  thevother  ;  and  thofe  of  the  greateft  antiquity  Scribed, 
have  no  letters  upon  them.  Thofe  of  later  date  have 
Airi  marked  upon  them,  which  medallifts  interpret  of 
Agium  in  Achaia  ;  being  led  into  that  fuppofition  by 
the  tortoife,  which  they  look  upon  as  the  fure  mark  of 
the  Peloponnefus.  But  though  our  author  agrees  that 
the  tortoife  was  fo,  he  thinks  that  they  are  otherwife 
very  far  wrong  in  their  conclufions.  Agium  in  Achaia 
was  a  place  of  no  confequence  till  the  times  of  Aratus 
and  the  Achaean  league  ;  but  there  are  1 1  of  thefe 
.  coins  in  Dr  Hunter’s  cabinet,  which  ftiow  that  they 
muft  have  been  ftruck  in  times  of  the  moft  remote 
antiquity,  and  that  the  place  where  they  were  ftruck 
was  rieh  and  flourifliing  at  the  time.  The  coins  we 
fpeak  of  are  not  common  j  but  thofe  which  have  the 
name  AITETS2N  at  full  length,  and  which  may  perhaps 
belong  to  .Agium  in  Achaia,  are  extremely  fcarce  \ 
infomuch  that  in  all  Dr  Hunter’s  vaft  colle6lion  there 
are  not  above  one  or  two.  They  are  likewife  cbn- 
ftruded  upon  a  fcale  quite  different  from  all  other 
Grecian  money;  being  of  8,  13,  15*-,  90,  and  about 
1 86  grains.  The  Grecian  drachma  at  an  average  is 
66  grains  ;  and  Mr  Pinkerton  thinks  it  would  have 
been  ftrange  if  pieces  had  been  ftruck  of  eight-tenths 
of  an  obolus,  of  an  obolus  and  a  half,  or  of  a  drachma  and 
a  half.  Agium  being  originally  an  obfeure  village, 
could  not  be  the  firft  which  coined  money  :  fo  that 
Mr  Pinkerton  fuppofes  the  name  AITI  to  have  ftood 
for  Agialus,  the  ancient  name  of  Sicyon,  a  wealthy 
and  powerful  city  ;  or  rather  Agina,  the  mint  of 
whieh  was  much  celebrated,  and  perhaps  the  moft  ancient 
in  Greece. 

#  Other  arguments  in  favour  of  thefe  coins  being  de¬ 
rived  from  Agina,  are  drawn  from  their  weight  as  well 
as  their  workmanfhip,  which  are  quite  different  from 
thofe  bearing  the  name  of  Agium  at  full  length. 

The  coinage  of  Agina  is  known  to  have  been  different 
from  that  of  the  reft  of  Greece  ;  infomuch  that  its 
drachma  was  worth  10  Attic  oboli,  while  the  Attic 
drachma  was  valued  only  at  fix.  Hence  the  drach¬ 
mas  of  Agina  were  named  by  the  Greeks  % ctKUctf,  or 
thick;  a  name  very  applicable  to  the  coins  in  queftion. 

From  thefe  obfervations,  our  author  is  of  opinion,  that 
we  may  even  diftinguifh  the  precife  weight  of  the  an¬ 
cient  coins  of  Agina.  According  to  the  exa<ft  pro¬ 
portion,  the  drachma  of  this  place  fhould  weigh  ex- 
a<ftly  no  grains  ;  and  one  of  them  very  much  rubbed 
weighed  above  90.  The  others  of  larger  fize,  which 
feem  to  be  didrachms  of  Agina,  weigh  from  181  to 
*94  grams  ;  but  the  latter  being  the  only  one  he  could 
meet  with  in  good  prefervation,  it  was  impoflible  to 
form  any  juft  medium.  Even  in  thofe  beft  preferved, 
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lie  thinks  that  10  grains  may  be  allowed  for  a  waffe 
of  the  metal  in  fo  long  a  time  as  2400  years,  which 
would  bring  the  drachma  of  JEgina  near  its  proper 
ffandard.  The  obolus  of  iEgina  was  in  proportion 
to  its  drachma  of  fix  oboli.  It  is  the  piece  of  15-*; 
grains,  and  13  when  very  much  rubbed.  The  liemi- 
obolon  is  that  of  eight,  but  when  rubbed  it  falls  ffiort 
of  this  weight. 

The  general  denomination  of  the  Greek  money  is 
mathemoft  the  drachma,  or  eighth  part  of  an  ounce  ;  which  to  this 
general  de-  day  retained  in  the  medical  weights,  the  Grecian 
Twaaination.  co;ns  receiving  their  names  from  the  weights  they  bore  ; 

though  in  fome  inffances  the  weights  received  their 
appellations  from  the  coins.  The  filver  drachma,  ac¬ 
cording  to  Mr  Pinkerton,  was  about  ninepence  Iter- 
Ling  ;  and  he  finds  fault  with  thofe  who  make  the 
drachma  and  denarius  both  equal  to  one  another,  the 
latter  being  no  more  than  eightpence.  The  didrachm 
of  filver,  according  to  the  fame  calculation,  was  worth 
i8d.  5  but  the  tridrachm  occurs  very  rarely  :  and  Mr 
Pinkerton  is  even  of  opinion,  that  medalliffs  give  this 
name  to  the  didrachm  of  iEgina.  The  largeff  of  all 
the  Grecian  coins  is  the  tctradrachm,  which  on  the 
^Egincan  flandard  is  w  orth  five  (hillings  ;  but  m  thofe 
of  the  other  Hates  only  four.  There  are,  however, 
many  fubdivilions  in  the  filver  drachma  ;  the  higheff 
being  the  tetraobolion  or  coin  of  four  oboli  ;  being  in 
proportion  to  the  drachma  as  our  groat  to  a  fixpence, 
weighing  about  44  grains,  and  being  in  value  about 
fixpence.  The  hemidrachm  or  triobolion  comes  next 
in  value,  weighing  about  33  grains,  and  worth  four- 
pence  halfpenny.  The  filver  diobolion,  or  third  of 
the  drachma,  weighs  about  22  grains,  and  is  worth 
threepence.  The  obolus  of  filver  weighs  about  11 
grains,  and  is  worth  only  three  halfpence.  There  is 
likewife  a  hemiobolion  in  filver,  or  half  the  obolus, 
of  five  grains  and  a  half,  value  three  farthings  :  and 
another  called  tetraobolion  dichalcos  or  quarter  obolus, 
which  is  the  mod:  minute  coin  yet  met  with ;  and  by 
reafon  of  its  extreme  lmallnels,  weighing  only  two 
grains  and  a  quarter,  is  now  very  fearee :  but  there 
is-  one  in  the  cabinet  of  Dr  Hunter,  and  fome  more 
have  been  lately  brought  from  Athens  by  Mr  Stuart. 
Some  of  them  are  likewife  met  with  at  Tarentum. 
Jt  would  appear,  however,  that  there  were  fome  ftill 
frnaller,  and  of  value  only  three-fourths  of  a  farthing. 
None  of  thefe  have  been  met  with  ;  and  the  fmallnefs 
'  of  the  fize  renders  it  improbable  that  any  will  ever  be 
met  with  ;  as  the  peafants,  who  commonly  difeover 
coins,  would  probably  either  not  obferve  them  at  all, 
or,  if  they  did,  would  negleft  them  as  things  of  no 
value. 

Many  different  names  have  been  impofed  011  the 
coins  belonging  to  the  different  Hates  of  Greece  :  thus 
the  maiden ,  was  a  name  often  applied  to  the  te- 
tradrachm,  and  which  would  feem  to  apply  to  thofe 
of  Athens  ;  though  there  are  coins  of  other  cities  with 
the  head  of  Proferpine,  and  the  word  Kogt],  to  which 
it  would  appear  more  applicable  in  our  author’s  opi¬ 
nion.  XiAam,  the  Jhell ,  was  the  name  of  another  coin, 
from  its  type.  A  Sicilian  coin  was  named 
from  Gelon’s  wife.  A  tetradrachm  was  named 
K£c&7rxrxy<ivsy  and  had  eight  ivfoict$  or  hemidrachms. 
The  Tgotayviov,  fo  called  from  its  country  Troizene, 
had  Pall**  on  one  fide  and  a  trident  on  the  reverfe. 
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The  hemiobolion  was  the  of  Lacedaemon ;  and  Ancitut 

the  *oAA*j£$$  is  fuppofed  to  have  been  equal  to  the  Mone)’* 
Roman  fefiertius  or  quarter  drachma.  The  cyjlophori"***"** 
were  coins  with  the  myfiic  chefi  or  hamper  of  Bacchus 
upon  them,  out  of  which  a  ferpent  rifes  5  and  are  much 
celebrated  in  antiquity.  We  are  told  by  Livy,  that 
Marcus  Acilius,  in  his  triumph  over  Antiochus  and 
the  ALtolians,  carried  off  248,000  of  them  5  Cneius  Man¬ 
lius  Vulfo  in  that  over  Gallo-Graecia  had  250,000  *, 
and  Lucius  Emilius  Regillus,  in  his  naval  triumph  over 
the  fleets  of  Antiochus,  had  131,300.  Cicero  like¬ 
wife  mentions  his  being  poffeffcd  of  a  vaff  fum  in  them* 

The  moff  probable  opinion  concerning  them  feems  to 
be,  that  they  are  all  filver  tetradrachms  ;  fuch  as  be¬ 
long  to  the  cities  of  Apamea  and  Landieea  in  Phrv- 
gia ;  Pergamus  in  Myfia  ;  Sardis  and  Tralles  in  Ly¬ 
dia  ;  and  Ephefus :  but  it  is  a  mifiake  to  aferibe  any 
to  Crete.  Mr  Pinkerton  thinks  it  abfiird  to  imagine 
that  Crete,  a  fmall  ifland,  lliould  ffrike  fuch  vaff  num¬ 
bers  of  coins though  Cicero  mentions  his  being  in 
poffeffion  of  an  immenfe  treafure  in  them  at  the  time 
he  was  governor  of  Afia  Minor.  “  It  is  moff  likely 
(fays  Mr  Pinkerton),  that  his  wealth  (hould  be  in  the 
coin  of  the  country  to  which  he  belonged.  But  what 
had  thefe  triumphs  of  Cicero’s  government  to  do  with 
Cretan  money  ?  But  indeed  the  coins  themfelves,  as 
above  noticed,  cffablifli  the  facl.”  > 

Another  fet  of  coins  famous  in  antiquity  were  thofe  Coins  of 
of  Cyzicus  in  Mylia,  which  were  of  gold;  but  they Cyzicus. 
are  now  almoff  entirely  vanifhed  by  being  recoined  in 
other  forms.  The  vtpirpat,  or  money  of  Ary- 

andes ,  who  was  made  governor  of  Egypt  by  Cam- 
byfes,  is  made  mention  of  by  Hefychius ;  but  none  o£ 
them,  as  far  as  is  known,  have  reached  our  times. 

They  muff  have  been  marked  with  Perfian  characters, 
if  with  any.  The  coin  of  Queen  PhUiJlis  is  mentioned 
by  the  fame  writer,  and  many  of  thefe  pieces  are  Hill 
extant ;  but  we  know  not  where  this  queen  reigned, 
nor  does  there  feem  to  be  any  method  of  finding  it 
out.  Mr  Pinkerton  inclines  to  believe,  that  Hie  pre- 
fided  over  Sicily ;  and  as  a  confirmation  of  that  fup- 
pofition,  mentions’  fome  inferiptions  of  JBAXIAIXSAS 
<MAI£TIAOS  on  the  Gradini  of  the  theatre  at  Syracufe  7 
but  which  appear  not  older  than  the  Roman  times. 

Some  authors  are  of  opinion,  that  fhe  reigned  in  Cof- 
fara  or  Malta ;  which  our  author  thinks  ranch  more 


the  Athenian 


improbable. 

The  moff  particular  attention  with  regard  to 
names  and  Handard  of  coins  is  due  to  thofe  of  Athens ; cohis. 
and  it  is  remarkable,  that  moff  of  them  which  have 
reached  us  are  of  a  very  late  period,  with  the  names  of 
raagiffrates  inferibed  upon  them.  Some  of  thefe  bear 
the  name  of  Mithridatcs  ;  and  few  are  older  than  the 
era  of  that  prince ;  who,  it  is  well  known,  took  the 
city  of  Athens  in  his  war  with  the  Romans.  I  fufpe.6t 
(fays  Mr  Pinkerton),  that  no  Athenian  coins  of  filver 
are  pofferior  to  Sylla’s  infamous  deffru&ion  of  that  city  ; 
an  event  the  more  remarkable,  as  Salluff  tells  us,  that 
Sylla  was  learned  in  Greek.  Indeed  Caligula,  Nero, 
and  moff  of  the  pefls  of  fociety,  have  been  learned  men, 
in  fpite  of  a  noted  axiom  of  Ovid, 

Sed  ingenuas  didiciffe  feliciter  artes 
Kmollit  mores ,  neejinit  ejfe  feros . 

It  is  Hill  mere  remarkable,  that  the  fabric  of  Athe¬ 
nian 
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Ancient  man  coins  is  almoft  univerfally  very  rude  ;  a  fingular 
Money,  cireumftance,  if  we  reflect  how  much  the  arts  fiourifti- 

* - * - ecj  there.  It  can  only  be  accounted  for  from  the  ex 

cellence  of  their  artifts  being-  fuch  as  to  occafion  all 
the  good  ones  to  be  called  into  other  countries,  and 
none  but  the  bad  left  at  home.  In  like  manner,  the 
coins  ftruck  at  Rome  in  the  imperial  times  are  excel¬ 
lent,  as  being  done  by  the  bell  Greek  artifts  ;  while 
thofe  of  Greece,  though  famous  at  that  time  for  pro¬ 
ducing  miraculous  artifts*,  are  during  that  period  com¬ 
monly  of  very  mean  execution.  The  opulence  of  A- 
thens  in  her  days  of  glory  was  very  great ;  owring  in 
an  eminent  degree  to  her  rich  commerce  with  the  king¬ 
doms  on  the  Euxine  fea,  carried  on  chiefly  from  Delos, 
whieh  belonged  to  Athens,  and  was  the  grand  centre 
of  that  trade.”  Hence  it  has  become  matter  of  fur- 
prife  to  Neumann,  that  when  there  are  fo  many  coins 
of  Mycene,  an  iiland  even  proverbially  poor,  there 
fhould  be  none  of  Delos.  But  Mr  Pinkerton  accounts 
for  this  from  Mycene’s  being  a  free  ftate,  and  Delos 
fubjeft  to  Athens.  “It  may  be  well  fuppofed  (fays 
he),  that  Athens  had  a  mint  at  Delos  ;  and  fuch  A- 
thenian  coins  as  have  fymbols  of  Apollo,  Diana,  or  La- 
tona,  were  ftruck  in  this  ifland.” 

Creek  cop-  ^ie  coPPer  money  of  the  Greeks  is  next  in  anti- 
fer  money,  quity  to  the  filver.  Mr  Pinkerton  is  of  opinion,  that 
it  wTas  not  ufed  at  Athens  till  the  26th  year  of  the  Pe- 
loponnefian  war  ;  about  404  years  before  Chrift,  and 
300  after  ftlver  was  firft  coined  there.  The  firft  cop¬ 
per  coins  were  thofe  of  Gelo  of  Syracufe,  about  490 
B.  C. 

The  chalcos  of  brafs,  of  which  eight  wrent  to  the 
ftlver  obolus,  feems  to  have  been  the  firft  kind  of 
Greek  coin.  At  firft:  it  was  looked  upon  as  of  fo  little 
confcquence,  that  it  became  proverbial ;  and  to  fay 
that  a  thing  was  not  worth  a  chalcos ,  was  equivalent  to 
faying  that  it  was  worth  nothing.  As  the  Greeks  be¬ 
came  poor,  however,  even  this  diminutive  coin  was  fub- 
divided  into  two,  four,  nay  eight  Xt7rrx  or  finall  coins  ; 
but  our  author  ccnfures  very  feverely  thofe  who  have 
given  an  account  of  thofe  divifions.  “  Pollux,  and  Sui- 
das  copying  from  him  (fays  he),  tell  us,  that  there  were 
feven  lepta  to  one  chalcos  *,  a  number  the  moil  unlikely 
that  can  be,  from  its  indivifibility  and  incapacity  of  pro¬ 
portion. 

“  Pollux  lived  in  the  time  of  Commodus,  fo  was  too 
late  to  be  of  the  fmalleft  authority  :  Suidas  is  four  or 
five  centuries  later,  and  out  of  the  queftion.  Pliny  tells 
us,  that  there  were  ten  cha]ci  to  the  obolus  ;  Diodo¬ 
rus  and  Cleopatra  that  there  were  fix  ;  Ifidorus  fays 
there  were  four  :  and  if  fuch  writers  differ  about  the 
larger  denomination,  we. may  well  imagine  that  the 
{'mailer  equally  varied  in  different  Rates  ;  an  idea  fup- 
ported  by  thefe  undeniable  witneffes,  the  coins  which 
remain.  Moft  of  the  Greek  copper  coin  which  has 
reached  our  times  confifts  of  chalci  \  the  lepta  being 
fo  fmall  as  to  be  much  more  liable  to  be  loft.”  In  Dr 
Hunter’s  cabinet,  however,  there  are  feveral  of  the  di- 
lepta  of  Athens  :  and  from  being  ftamped  with  the 
reprefen  tat  ion  of  two  owls,  Teem  to  be  the  fame  with 
the  ftlver  d inbolus  :  “  a  cireumftance  (fays  Mr  Pinker¬ 
ton),  of  itfelf  fufficient  to  confute  Pollux  ;  for  a  dilep¬ 
ton  can  form  no  part  of  feven  ;  a  number  indeed  which 
never  appeared  in  any  coinage  of  the  fame  metals,  and 
is  contradi&ory  to  common  fenfe.  It  may  be  obferv- 
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ed,  that  the  whole  brafs  coins  of  Athens  publifhed 


by  Dr  Combe  are  reducible  to  four  fizes,  which  may  , 
be  the  lepton ,  dilepton ,  tetralepton  or  hemichalcos ,  and 
chalcos.  The  firft  is  not  above  the  fize  of  one  of  King  Lepton, 
James  I.’s  farthing  tokens  *,  the  laft  about  that  of  our  di lepton, 
common  farthing.”  The  lepta  was  alfo  called 
as  being  change  for  the  poor.  The  3$gy  perhaps 
fo  called  from  the  figure  of  a  wolf  upon  it,  was  the  coin 
of  a  particular  ftate,  and  if  of  brafs  muft  have  weighed 
three  chalci.  The  other  names  of  the  copper  coins  of 
^Greece  are  but  little  known.  Lycurgus  ordered  iron 
money  to  be  coined  at  Sparta  5  but  fo  perifhablc  is  this 
metal,  that  none  of  that  kind  of  money  has  reached  our 
times. 

After  the  conqueft  of  Greece  by  the  Romans,  moft 
of  the  coins  of  that  country  diminiftied  very  mucli  in 
their  value,  the  gold  coinage  being  totally  difeonti- 
nued  :  though  fome  of  the  barbarous  kings  who  ufed 
the  Greek  character  were  permitted  to  coin  gold, 
but  they  ufed  the  Roman  model ;  and  the  ftandard 
ufed  by  the  few  cities  in  Afia  who  fpoke  the  Greek 
language  in  the  times  of  the  emperors  is  entirely  un¬ 
known.  Copper  feems  to  have  been  the  only  metal 
coined  at  that  time  by  the  Greeks  themfelves ;  and 
that  upon  the  Roman  ftandard,  then  univerfal  through 
the  empire,  that  there  might  be  no  impediment  to  the 
circulation  of  currency.  They  retained,  however,  fome 
of  their  own  terms,  ufing  them  along  with  thofe  of 
the  Romans.  The  aJJ'arion  or  affarium  of  Rome,  the 
name  of  the  diminifhed  as ,  being  16  to  the  drachma 
or  denarius,  the  obolus  was  fo  much  diminifhed  in  va¬ 
lue  as  to  be  ftruck  in  brafs  not  much  larger  than  the 
old  chalocs,  and  valued  at  between  two  and  three  af- 
faria ;  which  was  indeed  its  ancient  rate  as  to  the 
drachma.  This  appears  from  the  copper  coins  of  „ 

Chios,  which  have  their  names  marked  upon  them. 

The  brafs  obolus,  at  firft  equal  in  fize  to  the  Roman 
feftertius  or  large  brafs,  leffens  by  degrees  to  about  the 
fize  of  a  filver  drachma.  From  the  badnefs  of  the 
imperial  coinage  in  Greece  alfo,  it  appears  that  brafs 
was  very  fcarce  in  that  country,  as  well  as  in  all  the 
cities  ufing  the  Greek  characters  ;  being  found  moftly  ^ 
in  the  weftern  countries  of  the  Roman  empire.  The  Era  of  the 
time  of  this  declenfion  in  fize  of  the  Greek  coins  isdedenfion 
by  Mr  Pinkerton  fuppofed  to  have  been  from  Au- 
guftus  down  to  Gallietius.  He  is  of  opinion,  however, 
that  the  copper  obolus,  at  firft  above  the  fize  of  large 
brafs,  was  ufed  in  Greece  about  the  time  of  its  firft  fub- 
jeCtion  to  Rome  ;  and  that  the  lepta  ceafing,  the  chalci 
came  in  their  room,  with  the  dichalcus  and  the  hemio- 
bolion  of  brafs.  40 

With  refpefl  to  the  gold  coins  of  the  Greeks,  Mr  Gola  coin* 
Pinkerton  is  of  opinion  that  none  of  that  metal  was  Grcccc 
coined  before  the  time  of  Philip  of  Macedon,  as  none 
have  reached  our  times  prior  to  the  reign  of  that  mo¬ 
narch.  From  a  paffage  in  Thucydides  our  author  con¬ 
cludes,  that  in  the  beginning  of  the  Peloponnefian  war 
the  Athenians  had  no  gold  coin.  Mentioning  the 
treafure  in  the  Acropolis  or  citadel  of  Athens,  at  the 
commencement  of  that  war,  the  hiftorian  mentions 
filver  coin,  and  gold  and  filver  in  bullion  ;  and  had 
any  of  the  gold  been  in  coin,  he  would  certainly  have 
mentioned  it.  Philip  began  his  reign  about  68  years 
after  the  beginning  of  the  Peloponnefian  war  •,  and 
we  can  fcarce  fuppofe  that  any  city  would  have  pre- 
T  2  ceded 
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Mmley.1  the  ele£ant  aild  wealthy  Athens  in  the  coining  of 

41  Notwithflanding,  however,  this  defieieney  of  gold 
Gold  coin-  coin  among  the  Greeks,  it  is  certain  that  the  coinage 
cd  early  m  0f  gold  had  taken  plaee  in  Sieily  long  before  ;  as  we 
icuy.  have  gold  eoins  of  Gelo  about  491  B.  C.  of  Hiero  I. 

478,  and  of  Dionyfius  I.  in  404,  all  ufing  the  Greek 
char  afters  ;  though  not  to  be  ranked  among  the  gold 
eoins  of  Greece,  as  Philip  eaufed  his  to  be.  Gold 
coins  of  Syracufe  even  appear  of  the  third  clafs  of  an¬ 
tiquity,  or  with  an  indented  fquare,  and  a  fmall  figure 
in  one  of  its  fegments.  Gold  eoins  are  ufed  in  the 
eities  of  Brettium,  Tarentum,  and  throughout  Magna 
Graeeia  ;  alfo  in  Panticapaea  in  Thraee,  and  likewife 
Cofa  in  that  eountry  ;  but  not  in  Tufeany,  as  is  eom- 
monly  believed,  though  Neumann  proves  that  they  were 
ftruck  by  Brutus,  and  are  unqueftionably  as  aneient  as 
the  Greek  coins.  The  Thebans  and  Athenians  pro¬ 
bably  eoined  the  firft  gold  after  Philip  had  fet  them 
the  example,  and  when  they  were  attempting  to  refill: 
the  projefts  of  that  enterprifmg  monareh.  The  JEto- 
lians  probably  coined  their  gold  during  the  time  of 
their  greateft  power,  about  a  eentury  after  Philip,  and 
when  they  were  eombating  the  power  of  Aratus  and 
the  Achaean  league.  “  There  is  (fays  Mr  Pinkerton) 
but  one  of  Thebes,  mueh  worn,  in  Dr  Hun¬ 

ter’s  cabinet,  and  weighing  but  59  grains  •  and  per¬ 
haps  not  above  two  or  three  %%v<roi  or  gold  didraehms 
of  Athens  in  the  world  ;  one  of  which  is  alfo  in  the 
eolleftion  of  Dr  Hunter,  and  weighs  1324-  grains. 
It  appears  to  be  more  modern  than  the  reign  of  Phi¬ 
lip.  That  monareh  having  got  pofleftion  of  the  mines 
of  Philippi  in  Thrace,  improved  them  fo  much,  that 
they  produced  him  annually  above  a  thoufand  talents 
of  gold,  or  2,88o,ooo1.  of  our  money.  From  this 
gold  the  firft  coins  named  from  the  monarch,  Philippi 
were  ftruck.  They  were  marked  with  his  portrait  • 
and  for  many  ages  after  were  fo  numerous,  that  they 
were  common  in  the  Ptoman  empire  5  whence  the 
name  Philippi  beeame  at  length  eommon  to  gold,  fil- 
ver,  and  at  laft  even  brafs  coins  of  their  fize.  Even 
in  the  time  of  Philip  gold  was  very  fcaree  in  Greeee  ; 
but  after  the  Phocians  had  plundered  the  temple  of 
Delphos,  this  preeious  metal  which  had  been  valu¬ 
ed  as  gems,  and  confecrated  only  to  the  deeoration 
of  the  temples  of  the  gods,  began  to  be  known  among 
the  Greeks.  The  comparative  value  of  gold  and  fil- 
ver,  however,  feem  to  have  been  at  that  time  very  dif¬ 
ferent  from  what  they  are  now.  Herodotus  values 
gold  at  13  times  its  weight  in  filver  ;  Plato  in  his 
Hipparchus  at  12  ;  and  even  the  low  value  of  10  to  I 
feems  to  have  been  the  ftated  value  in  Greeee,  though 
in  Home  the  plenty  of  filver  from  the  Spanifh  mines 
made  the  value  of  gold  to  be  much  higher  ;  and  there 
is  no  reafon  to  think  that  it  was  ever  valued  in  that 
city  at  lefs  than  1 2  times  its  weight  in  filver.  The 
Philippus  %(>vr<>s,  gold  piece,  or  Jlater,  is  a  didrachm, 
and  is  the  molt  common  of  all  the  aneient  coins.  Mr 
Pinkerton  is  of  opinion  that  it  went  for  20  filver 
drachms  on  its  firft  appearance  ;  but  in  latter  times 
for  2 5  Greek  drachmae  or  Roman  denarii.  There  are 
proofs  of  the  Philippi  being  didrachms,  both  from  the 
writings  of  aneient  authors  and  from  numbers  of  the 
coins  themfelves,  which  remain  to  this  day  ;  and  that 
the  wvros,  or  principal  gold  coin  of  Greece,  ww  of 
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the  fame  weight,  is  alfo  evident  from  ancient  writings.  And™ 
It  was  anciently  worth  about  15s.  but  valuing  gold  Money.1 
now  at  the  medium  price  of  4I.  per  ounce,  it  is  worth  '"“—'T"*' 
about  20s.  The  or  half  the  former  coin 

fearcely  oecurs  of  the  coinage  of  Philip  and  Alexander 
though  it  does  of  Hiero  i.  of  Syraeufe  and  of  King 
Pyrrhus.  It  paifed  for  ten  filver  drachmas,  and  was 
valued  only  at  7s.  6d.  though  now  worth  10s.  There 
was  another  divifion  of  this  kind  worth  about  ts 
1  here  were  befides  fome  leffer  divifions  of  gold  coins 
which  could  not  be  worth  above  two  drachmas.  Thefe 
were  coined  in  Cyrene  ;  and  there  were  befides  feveral 
old  gold  eoins  of  Afia  Minor,  the  value  of  whieh  is 
now  unknown.  Our  author  fuppofes  that  they  were 
coined  not  with  relation  to  their  weight  as  parts  of  the 
drachma,  but  merely  to  make  them  correfpond  with  fo 
many  filver  pieces  as  was  neceffary.  There  are  alfo 
larger  eoins  than  the  ££v<r<jf,  the  of  Alexan¬ 

der  and  Lyfiinachus  being  double  11s  value.  Some 
others  are  met  with  of  Lyfimaehus,  Antioehus  III. 
and  lome  of  the  Egyptian  monarehs,  weighing  four 
times  the  and  now  worth  about  4I.  fterling. 

Some  weigh  even  more  j  but  this  our  author  fuppofes 
owing  to  a  difference  in  the  purity  of  the  gold. 

In  Rome,  as  well  as  in  Greece,  the  money  was  at  Romf: 
firft  elhmated  by  weight  ;  and  the  firft  metal  eoined  money, 
by  that  people  was  copper,  filver  being  long  unknown 
m  Rome  ;  nor  is  it  certainly  known  that  anv  filver 
has  ever  been  found  in  the  Italian  mines.  In  Rome 
the  firft  valuation  of  money  was  by  the  libra  gravis 
certs,  or  pound  of  heavy  brafr  :  and  in  the  progrefs  of 
their  conquefts,  the  little  filver  and  gold  that  eame  in 
their  way  was  regulated  by  the  fame  ftandard,  as  ap¬ 
pears ffrom  the  ftory  of  Brennus.  The  weights  made  of  the  Ho 
uie  ol  were  the  fame  with  thofe  whieh  continue  to  this  man  pounfi 
day  1  he  pound  confifted  of  1 2  ounces  of  458  grains 
eaeh  ;  but  the  pound  by  whieh  the  money  was  v/eigh- 
ed  appears  to  have  confifted  only  of  420  grains  to  the 
ounce,  or  to  have  contained  in  all  5040  grains.  This 
became  the  ftandard  of  copper  ;  and  when  filver  eame 
to  be  coined,  feven  denarii  went  to  the  ounce  as  eight 
drachms  did  in  Greeee.  Gold  was  regulated  by  the 
fcriptulum  ox  fcrupulum,  the  third  part  of  a  denarius, 
and  by  the  larger  weights  juft  mentioned.  The  num- 
m  10  wTas  at  firft  ufed  by  the  Romans  in  counting 
their  money  ;  but  finding  afterwards  that  a  fmaller 
number  was  more  convenient,  they  divided  it  into 
quarters  ;  and  as  the  quarter  of  I  o  is  24,  they  for  this  . . 
realon  beftowed  upon  it  the  name  of fejlertius  or  “  half  Sefteriit& 
the  third  to  exprefs  that  it  was  two  of  any  weights  as>  &c.. 
meafures,  &e.  and  half  a  third;  whence  the  feftertius 
eame  at  laft  to  be  the  grand  eftimate  of  Roman  mo- 
ney.  The  being  at  firft  the  largeft,  and  indeed  the 
only  Roman  com,  the  wor  &  fejlertius  means fejlertius  as t 
or  “  two  afes  and  a  half.”  On  the  firft  coining  of 
liiver,  the  denarius  of  ten  afes  was  ftruek  in  the  moft 
common  and  convenient  denary  divifion  of  money,  or 
that  by  tens;  the  feftertius  being  of  courfe  two  afes 
and  a  half.  But  the  denarius  being  afterwards  efti¬ 
mated  at  1 6  afes,  the  name  feftertius  was  ftill  applied 
to  a  quarter  of  the  denarius,  though  it  now  contained 
lour  alts.  1  he  term  fejlertius  was  applied  to  all  fums 
not  exceeding  1000  feftertii,  or  81.  6s.  8d. ;  but  for 
greater  fums  the  mode  of  the  feftertius  was  likewife 
altered,  though  not  to  exclude  the  former.  Very  large 
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fums  of  money  were  efiimated  by  the  hundred  weight 
of  brafs  \  for  the  Romans  were  at  fir  ft  unacquainted 
with  the  talent.  the  hundred  weight,  by  way  of 
eminence,  was  diffinguiRied  by  the  name  of  pondus , 
and  fefertium  pondus  became  a  phrafe  for  two  hundred 
weight  and  a  half.  Mr  Pinkerton  is  of  opinion,  that 
we  may  value  the  as  libralis  of  ancient  Rome  at  about 
eightpcnce  Englifh.  ERimating  the  ar  therefore  at  a 
pound  weight,  the  fejlertium  pondus  was  equal  to  1000 
fejlertn ,  or  81.  6s.  8d. ;  and  by  coincidence  which  our 
author  fuppofes  to  have  been  the  effedt  of  defign,  as  Toon 
as  the  filver  coinage  appeared,  the  fefei'tium  centum 
denariorum  was  always  equal  to  81.  6s.  8d.  alfo.  The 
word  fefertium  itfelf,  however,  Teems  to  have  been  un¬ 
known  prior  to  the  coinage  of  filver  money  at  Rome  : 
the  pondera  gravis  ceris  being  fufficient  before  that  time 
for  all  the  purpofes  of  a  Rate  in  which  money  was  To 
fcarce.  But  however  this  may  be,  the  pondus  or  hun¬ 
dred  weight  of  braTs  was  precifely  worth  loo  denarii, 
or  a  pound  of  filver.  As  the  great  Teflertium  was  al¬ 
ways  valued  at  looo  of  the  fmaller,  or  81.  6s.  8d.  we 
never  find  one  Teflertium  mentioned  in  authors,  but  two, 
three,  or  more  •,  ten  thoufand  of  them  being  equal  to 

83,333l  6s-  8d. 

The  Rates  from  which  the  Romans  may  be  fuppo- 
fed  firR  to  have  derived  their  coinage,  were  the  Etruf- 
cans  and  the  Greek  colonies  in  Magna  Graecia  and 
Sicily.  Jofeph  Scaliger,  Gronovius,  &c.  contend  that 
it  was  from  the  Sicilians  that  the  Romans  firR  derived 
their  knowledge  of  money  \  but  Mr  Pinkerton  argues 
that  it  was  from  the  Etrufcans.  In  confirmation  of 
his  opinion,  he  appeals  to  the  Rate  of  the  Roman  ter¬ 
ritories  in  the  time  of  Servius  Tullius,  who  is  look¬ 
ed  upon  to  have  been  the  firR  who  coined  money  at 
Rome.  At  that  time  the  whole  Roman  dominion 
did  not  extend  beyond  ten  miles  round  the  city  ;  and 
was  entirely  furrjunded  by  the  Etrufcan  and  Latin 
Rates ;  Cumae  being  the  next  Greek  colony  to  it  that 
was  of  any  confequence,  and  which  was  in  the  neigh¬ 
bourhood  of  Naples,  at  about  the  diRance  of  150 
miles.  Our  author  afks,  Is  it  reafonable  to  think 
that  the  Romans  received  the  ufe  of  money  from  the 
Etrufcans  and  Latins  who  were  their  neighbours,  or 
from  the  Greeks,  who  were  at  a  diRance,  and  at  that 
time,  as  far  as  appears  from  their  hiRory,  abfolutely 
unknown  to  them  >  “  If  this  argument  (adds  he),  is 

Rrong  with  regard  to  the  neareR  Grecian  colonies, 
what  muR  it  be  with  refpedl  to  Sicily,  an  ifland  300 
miles  diRant  from  Rome,  where  it  was  not  known,  at 
that  time,  if  a  boat  went  by  land  or  water  Argu¬ 
ments,  however,  for  this  opinion  have  been  derived 
from  the  Similarity  betwixt  the  Sicilian  and  Roman 
coins  *,  which  Mr  Pinkerton  now  proceeds  to  examine. 
The  Greek  pound  in  Sicily  was  called  and  con- 

fiRed,  like  the  Roman,  of  1  2  ovyx.tou,  or  ounces  j  and 
Mr  Pinkerton  grants  that  the  Roman  libra  was  deriv¬ 
ed  from  the  Greek  Xir^ot,  but  denies  that  the  as,  or 
libra,  a  coin,  was  from  Sicilian  model.  The  Sicilians 
had  indeed  a  coin  named  ;  but  it  was  of  filver,  and 
of  equal  value  to  the  ^Eginean  Randard,  ten  of  which 
went  to  the  Sicilian  He  differs  from  Gro¬ 

novius,  that  the  Randard  of  Aigina  was  ufed  at  Co¬ 
rinth.  and  of  courfe  at  Syracufe  ;  and  it  appears  from 
Ariflotle,  that  the  Sicilians  had  a  talent  or  Randard  of 
their  own.  The  Sicilian  obelus  or  contained  al- 
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fo  1 2  ounces  or  chalci ,  To  named  at  firR  becaufe  they 
weighed  an  ounce  weight ;  but  the  wyKicu  of  Hiero 
weigh  more  than  a  troy  ounce  ;  and  the  brafs  coins 
of  Agrigentum  are  marked  with  cyphers  as  far  as  fix  : 
the  largefi  weighing  only  1 86  grains,  or  about  one- 
third  of  the  primitive  ounce.  Our  author  denies  that 
even  the  Roman  denarius  took  Its  rife  from  the  Sici¬ 
lian  & ycecXir^v,  as  many  authors  afiert.  Were  this  the* 
cafe,  it  would  have  weighed  1 80  grains  ;  whereas  the 
Roman  denarii  are  not  above  the  third  part  of  the 
quantity.  #  6 

Frqm  all  thefe  confederations,  our  author  is  of  opi-  Origin  of 
nion  that  the  Sicilians  borrowed  the  divifion  of  their  the  Sicilian 
from  the  Etrufcans,  or  pofiibly  from  the  Romans  co*n5, 
themfelves  ;  which  our  author  thinks  is  more  probable 
than  that  the  Romans  had  it  from  Sicily.  The  Rrong- 
efi  argument,  however,  againfi  the  Roman  coinage  be¬ 
ing  borrowed  from  the  Sicilian  is,  that  though  great 
numbers  of  Sicilian  coins  are  to  be  found  in  the  cabi¬ 
nets  of  medallifis,  yet  none  of  them  refemble  the  as  li¬ 
bralis  of  the  Romans  in  any  degree.  In  moR  cabi¬ 
nets  alfo  there  are  Etrufcan  coins  upon  the  exadl  Scale 
of  the  as  libralis ,  and  Teveral  of  its  divifions  ;  from 
whence  Mr  Pinkerton  concludes,  that  “  thefe,  and 
thefe  alone,  mufl  have  afforded  a  pattern  to  the  pri¬ 
mitive  Roman  coinage.”  The  Etrufcans  were  a  colony 
from  Lydia,  to  which  country  Herodotus  aferibes  the 
firR  invention  of  coinage.  “  Thofe  coloniRs  (fays  Mr 
Pinkerton),  upon  looking  round  their  fettlemeuts,  and 
finding  that  no  filver  was  to  be  had,  and  much  lefs  gold,” 
fupplied  the  mercantile  medium  with  copper  ;  to  which 
the  cafe  of  Sweden  is  very  fimilar,  which,  as  late  as 
the  lafi  century,  had  copper  coins  of  fuch  magnitude, 
that  wheelbarrows  were  ufed  to  carry  off  a  fum  not  very 
con  fider  able. 

Some  coins  are  found  which  exceed  the  as  libralis  in  Of  the  moft 
weight  ;  and  thefe  are  fuppofed  to  be  prior  to  the  time  ancient  Ro¬ 
of  Servius  Tullius.  Some  of  them  are  met  with  of  34man  coins, 
and  of  53  Roman  ounces  \  having  upon  one  fide  the  fi¬ 
gure  of  a  bull  rudely  impreffed,  and  upon  the  other  the 
bones  of  a  fifli.  They  are  moff  commonly  found  at 
Tudder,  or  Tudertum,  in  Umbria  ;  but  they  appear 
always  broken  at  one  end  :  fo  that  Mr  Pinkerton  is 
of  opinion,  that  perhaps  fome  might  be  Rruck  of  the 
decuflis  form,  or  weighing  ten  pounds.  Thefe  pieces, 
in  our  author’s  opinion,  make  it  evident,  that  the  Ro¬ 
mans  derived  their  large  brafs  coins  from  the  Etrufcans 
and  the  neighbouring  Rates  :  they  are  all  caR  in  moulds ) 
and  the  greater  part  of  them  appear  much  more  ancient 
than  the  Roman  afes,  even  Rich  as  are  of  the  greateft 
antiquitv.. 

Mr  Pinkerton  agrees  with  Sir  Ifaac  Newton  as  to  th© 
time  that  Servius  Tullius  reigned  in  Rome,  which  he 
fuppofes  to  be  about  460  B.  C.  His  coinage  Teems  ta 
have  been  confined  to  the  as,  or  piece  of  brafs  having 
the  imprefiion  of  Janus  on  the  one  fide,  and  the  prow 
of  a  fiiip  on  the  other  3  becaufe  Janus  arrived  in  Italy 
by  Tea.  Varro,  however,  informs  us,  that  the  very  firR 
coins  of  Tullius  had  the  figure  of  a  bull  or  other  cattle 
upon  them,  like  the  Etrufcan  coins,  of  which  they 
were  imitations.  Thofe  with  the  figure  of  Janus  and 
the  prow  of  a  fiiip  upon  them  may  be  fuppofed  firR 
to  have  appeared  about  400  B.  C.  but  in  a  fliort  4g 
time,  various  fubdivifions  of  the  as  were  coined.  The  Subdivifi- 
femisy  or  half,  is  commonly  Ramped  with  the  head  of ons  of  thee 

Jupiter  as* 
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Jupiter  laureated •,  the  triens  or  third,  bavin; 
pliers,  as  being  originally  of  four  ounces 
the  head  of  Minerva  ;  the  quadrans  or  quarter,  marked 
with  three  cyphers,  has  the  head  of  Hercules  wrapt 
in  the  lion’s  Ikin  5  the  f extans  or  fixtli,  having  only 
two  cyphers,  is  marked  with  the  head  of  Mercury 
with  a  cap  and  wings  •,  while  the  nncia  having  only 
one  cypher,  is  marked  with  the  head  of  Rome.  All 
thefe  coins  appear  to  have  been  caft  in  moulds,  by  a 
con fider able  number  at  a  time  ;  and  in  the  Britifh  mu- 
feum  there  are  four  of  them  all  united  together  as 
taken  out  of  the  mould  in  which  perhaps  dozens  were 
caft  together.  In  pvocefs  of  time,  however,  the  fmaller 
divifions  were  ftruck  inftead  of  being  call ;  but  the 
larger  ftill  continued  to  be  caft  until  the  as  fell  to  two 
ounces.  Even  after  this  time  it  was  ftill  called  //- 
bra,  and  accounted  a  pound  of  copper ;  though  there 
were  now  larger  denominations  of  it  coined,  luch 
as  the  bijfas  or  double  as  ;  treflis  and  qtiadrujjis  of  three 
and  four  afes ;  nay,  as  far  as  decufjis  or  ten  afes,  mar¬ 
ked  X.  Olivieri  mentions  one  in  his  own  cabinet 
weighing  upwards  of  25  ounces,  and  caft  when  the  as 
was  about  three  ounces  weight.  There  is  like  wife  in 
the  Mufeum  Etrufcum  a  decuflis  of  40  Roman  ounces, 
caft  when  the  as  was  at  four  ounces.  There  was  like- 
wife  a  curious  decuflis  in  the  Jefuits  library  at  Rome, 
for  which  an  Englifti  medallift  offered  20L;  but  it  was 
feized  by  the  ptfpe  along  with  every  other  thing  belong- 
ing  to  the  fociety. 

Decreafc  of  Mr  Pinkerton  contefts  the  opinion  of  Pliny  that 
the  as  in  the  as  continued  of  a  pound  weight  till  the  end  of 
the  firft  Punic  war.  His  opinion  (he  fays),  is  con¬ 
futed  by  the  coins  which  ftill  remain  ;  and  it  appears 
probable  to  him  that  the  as  decreafed  gradually  in 
weight ;  and,  from  one  or  two  of  the  pieces  which 
ftill  exift,  he  feems  to  think  that  the  decreafe  was 
flaw,  as  from  a  pound  to  eleven  ounces,  then  to  ten, 
nine,  &c.  *,  but  neither  the  as  nor  its  parts  were  ever 
correftly  fized.  During  the  time  of  the  feeond  Punic 
war,  when  the  Romans  were  fore  preffed  by  Hanni¬ 
bal,  the  as  w^as  reduced  to  a  Angle  ounce.  It  is  faid 
to  have  taken  place  in  the  215th  year  before  our  era, 
being  about  36  years  after  the  former  change.  This 
ns  libralis,  with  the  faces  of  Janus  upon  it,  is  the  form 
moft  commonly  met  with  previous  to  fits  being  redu¬ 
ced  to  two  ounces.  Our  author  fuppofes  that  the  as 
libralis  continued  for  at  leaft  a  century  and  a  half 
after  this  coinage  of  Tullius  down  to  300  B.  C.  about  the 
year  of  Rome  452,Nbetween  which  and  the  502d  year 
of  Rome  a  gradual  diminution  of  the  as  to  two  ounces 
rmift  have  taken  place.  The  following  table  of  the  dates 
of  the  Roman  coinage  is  given  by  Mr  Pinkerton. 

The  libralis,  coined  by  Tullius  with  the  figures  of 
oxen,  &c.  about  167  years  after  the  building  of  Rome, 
according  to  Sir  Ifaac  Newton,  or  about  the  year  be¬ 
fore  Chrift  460 

As  libralis  with  Janus  and  the  prow  of  a  fhip  400 
As  of  ten  ounces  -  -  3C0 

Eight  -  “  290 

Six  -  -  280 

Four 
Three 

Two,  according  to  Pliny 
One,  according  to  the  fame  author 

About  175  B.  C.  alfo,  we  are  informed  by  Pliny 
*  2 
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270 

260 

250 
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that  the  as  was  reduced  to  half  an  ounce  by  the  Papv- 
rian  law,  at  which  it  continued  till  the  time  of  Pliny 
himlelf,  and  long  after. 

After  the  Romans  began  to  have  an  intcrcourfe  with 
Greece,  a  variety  of  elegant  figures  appear  upon  the 
parts  of  the  as,  though  not  on  the  as  itfelf  till  after  the 
time  of  Sylla.  Towards  the  latter  end  of  the  republic 
alfo,  dupondii,  or  double  ales,  were  coined,  together, 
with  the  feftertii  ferei,  which  came  in  place  of  the 
quadrn/fes,  when  the  denarius  began  to  be  reckoned  at 
16  affes  ;  probably  at  the  time  the  latter  was  reduced  to 
half  an  ounce.  In  fome  inftances  it  is  to  be  obferved,  Coins  on 
that  the  Romans  accommodated  their  coins  to  the  coun-  the  Greek 
try  where  their  army  was  Rationed  }  whence  we  have  ^caIe  mark, 
many  coins  marked  as  Roman,  which  have  been  coined  ec*  as 
in  Magna  Grascia  and  Sicily,  and  are  evidently  upon 
the  Greek  and  not  the  Roman  feale.  In  the  latter  part 
of  the  republican  times,  alfo,  the  types  begin  to  vary  \ 
fo  that  we  have  a  brafs  coin  fuppofed  to  be  ftruck  by 
Sextus  Pompeius  in  Sicily,  having  upon  it  a  double 
head  of  that  warrior,  reprefenting  a  Janus.  Mr  Pin¬ 
kerton  fuppofes  it  to  have  been  a  dupondius  ;  which  in¬ 
deed  appears  to  be  the  cafe  from  the  double  head.  This 
coin  is  of  copper,  and  ftill  weighs  an  ounce,  notwith- 
ftanding  its  antiquity.  ^ 

The  largeft  imperial  copper  coin  "was  the  {eftertius,  Of  the  fc* 
a  piece  worth  about  twopence  of  our  money.  Mrkcrdus. 
Pinkerton  cenfures  feverely  the  opinion  of  other  me- 
dallifts,  all  of  whom  fay  that  the  feftertius  was  of  {li¬ 
ver.  “  In  fa<ft  (fays  he),  it  would  be  as  rational  in 
any  antiquary,  a  thoufand  years  hence,  to  contend 
that  the  halfpenny  and  farthing  are  of  filver,  becaufe 
they  were  fo  in  the  reign  of  Henry  VIII.”  In  con¬ 
firmation  of  his  own  opinion,  he  quotes  the  following 
paffage  from  Pliny  :  “  The  greateft  glory  of  brafs  is 
now  due  to  the  Marian,  called  alfo  that  of  Cordova. 

This,  after  the  Livian,  moft  abforbs  the  lapis  calami- 
naris,  and  imitates  the  goodnefs  of  native  orichalcum 
in  our  feftertii  and  dupondiarii,  *the  afes  being  con¬ 
tented  with  their  own  copper.”  Gronovius  confeffes 
that  he  docs  not  know  what  to  make  of  this  paffage, 
and  that  it  caufes  him  hefitate  in  his  opinion.  The 
Livian  mine  mentioned  here  by  Pliny,  is  fuppofed  to 
have  got  its  name  from  Livia  the  wife  of  Auguftus  } 
and  it  is  probable  that  the  pieces  marked  with  her 
portraits,  entitled  Justitia,  S alus,  Virtu s,  &c.  w  ere 
dupondii  from  this  very  mine,  the  metal  being  ex¬ 
ceedingly  fine,  and  of  the  kind  named  Corinthian  brafs 
by  the  ancient  medallifts.  “  Perhaps  (fays  Mr  Pinker¬ 
ton),  the  mine  received  its  name  from  this  very  cir- 
cumftance  of  her  coins  being  ftruck  in  the  metal  taken 
from  it.”  £3 

No  change  took  place  in  the  Roman  coinage  from  Coinage 
the  time  that  the  as  fell  tq  half  an  ounce  to  the°fyellow 
days  of  Pliny  :  but  Mr  Pinkerton  obferves,  that  be- brafs’ 
fore  the  time  of  Julius  Caefar  yellow  brafs  began  to 
be  ufed,  and  was  ahvays  looked  upon  to  be  double  the 
value  of  Cyprian  or  red  copper.  There  are  but  few 
coins  in  large  brafs  immediately  before  Julius  Caefar, 
or  even  belonging  to  that  emperor  ;  but  from  the  time 
of  Auguftus  dowmvard,  the  large  coins  are  all  found 
of  brafs,  and  not  one  of  them  copper.  The  largeft  of 
what  are  called  the  middle  ftze  are  all  of  yellow  brafs ; 
and  the  next  fize,  which  is  the  as,  and  weighs  half  an 
ounce,  is  univerfally  copper.  What  the  ancients  na¬ 
med 
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med  orichalcum ,  or  what  we  call  brafs,  was  always 
looked  upon  to  be  greatly  fuperior  in  value  to  the  ses 
Cyprium.  Procopius,  fpeaking  of  a  ftatue  of  Juft  ini  an, 
tells  us,  that  brafs  inferior  in  colour  to  gold  is  almoft; 
equal  in  value  to  filver.  The  mines  of  native  brafs 
were  very  few  in  number,  and  were  owing  entirely  to 
the  lingular  combination  of  copper  and  lapis  calamina- 
ris  in  the  bowels  of  the  earth,  which  very  feldom  oc¬ 
curs  ;  and  the  ancients  were  far  from  being  well  ac¬ 
quainted  with  the  method  of  combining  thefe  two  bo¬ 
dies  artificially  ;  fo  that  yellow  brafs  was  always  efteem- 
ed  at  double  the  value  of  copper  ;  and  hence,  in  the 
ancient  coinages,  the  brafs  and  copper  pieces  were  kept 
SkS  diftiiuft:  as  thole  of  gold  and  lilver. 

Mr  Pinkerton  challenges  to  himfelf  the  difeovery 
that  the  imperial  feftertius  was  of  brafs ;  and  is  at  con- 
fiderable  pains  to  bring  proofs  of  it.  Bolides  the  tef- 
timony  of  Pliny,  which  of  itfelf  would  be  deeifive, 
this  is  fupported  by  the  ftrongeft  collateral  evidence  of 


other  authors.  From  a  panage  in  Julius  Africanus, 


who  wrote  the  I«t  or  Treat  i/e  on  Medicine ,  it  ap- 
tliat  the  minimus,  or  feftertius,  weighed  an 
and  of  confequence  that  it  could  not  be  lilver 


pears 

ounce, 


but  brafs  ;  and  all  the  large  imperial  Roman  coins 


weigh  an  ounce.  We  know  not  the  age  in  which  Ju- 
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lius  Africanus  lived ;  and  as  he  makes  the  denarius  to 
contain  16  ales,  he  mull  have  been  before  the  age  of 
Gallienus,  when  it  had  60.  Gronovius  fuppofes  him 
to  have  been  the  fame  mentioned  by  Eufebius.  This 
author  fpeaks  of  a  Julius  Africanus  who  lived  in  the 
time  of  Heliogabalus,  and  whom  Mr  Pinkerton  fup- 
poics  to  have  been  the  fame  with  him  above  men¬ 
tioned. 

The  feftertius  underwent  no  change  till  the  time  of 
Alexander  Severus,  when  it  was  diminilhed  by  one- 
third  of  its  weight.  Trajanus  Deems  was  the  firft 
who  coined  double  feftertii,  or  quinarii,  of  brafs ;  but 
from  the  time  of  Trebonianus  Gallus  to  that  of  Gal¬ 
lienus,  when  the  firft  brafs  ceafes,  the  feftertius  does 
not  weigh  above  the  third  part  of  an  ounce  ;  the  lar¬ 
ger  coins  arc  accounted  double  feftertii ;  and  after  the 
time  of  Gallienus  it  totally  vanishes.  In  the  times 
of  Valerian  and  Gallienus  we  find  a  new  kind  of  coin¬ 
age  mentioned  by  the  name  of  denarii  certs ,  or  Philip- 
pt  <eret.  Two  fizes  of  denarii  began  to  be  ufed  in  the 
time,  of  Caraealla  ;  the  larger  of  fix  feftertii,  or  24 
aflaria  ;  the  fmaller  of  four  feftertii,  or  16  alfaria  as 
ufual.  In  the  time  of  Pupienus,  the  latter  was  re¬ 
duced  to  fueh  a  fmall  fize  as  not  to  weigh  more  than 
36  grains  5  though  in  Caraealla’s  time  it  weighed  ^6. 
After  the  time  of  Gordian  III.  the  fmaller  coin  fell 
into  difufe,  as  breeding  confufion.  The  larger  dena¬ 
rius  of  fix  feftertii,  though  diminiftied  at  laft  to  the 
fize  of  the  early  denarius,  ftill  retained  its  value  of  fix 
feftertii,  or  24  alfaria.  The  Philippas  cereus  came  at 
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length  in  place  of  the  feftertius.  It  was  alfo  called 


denarius ;  from  ivhich  we  may  learn  not  only  their 
fize,  but  that  they  were  in  value  ten  alfaria  as  the  firft 
denarius.  .  In  the  reign  of  Dioelefian,  the  place  of 
the  feftertius  was  fupplied  by  the  follis,  that  emperor 
having,  reft ored  the  filver  coin  to  its  purity,  and  like- 
wife  given  this  form  to  the  copper  ;  but  it  would  feem 
that  this  reftoration  of  the  coinage  only  took  place  to¬ 
wards  the  end  of  his  reign  ;  whence  we  have  but  few 
af  his  filver  coin*,  and  ftill  fewer  of  the  fo/ies,  though 
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the  denarii  cerei  continue  quite  common  down  to  the 
time  of  Conftantine.  The  follis  of  Dioelefian  feems*  t 
to  have  weighed  above  half  an  ounce;  and  Mr  Pin¬ 
kerton  is  of  opinion,  that  Dioelefian  defigned  this 
coin  to  fupply  the  place  of  the  denarius  aereus  ;  which 
of  courfe  was  worth  ten  alfarise,  and  fix  of  them  went 
to  the  lilver  denarius.  From  this  time  the  alfarium 
diminilhes  to  the  fize  of  30  grains ;  and  foon  after  the 
follis  appeared,  the  denarius  cereus  was  entirely  drop¬ 
ped,  the  former  having  gradually  fupplied  its  place. 

Some  mints  appear  to  have  retained  the  ule  of  the  de¬ 
narius  longer  than  others  ;  and  in  fome  the  change 
W'as  preceded,  and  gradually  brought  in,  by  walhing 
the  follis  with  filver  or  tin,  as  the  denarius  had  for¬ 
merly  been.  Pieces  of  this  kind  occur  in  the  times 
of  Dioelefian,  Maximian  I.  and  II.  and  Conftantius  I.  $ 
that  is,  for  about  ten.years  after  the  follis  made  its  ap¬ 
pearance.  Some  countries,  however,  retained  the  de¬ 
narius  sereus ;  others  the  follis ;  and  fome  had  a  me¬ 
dium  betwixt  the  Uvo,  or  the  follis  walhcd  in  imita¬ 
tion  of  the  denarius.  ^ 

Towards  the  end  of  the  reign  of  Conftantine  I.  a  New  coin- 
new.  coinage  was  introduced  throughout  the  whole  a£e  intro" 
empire.  The  follis  coined  by  this  prince  was  of  half 
an  ounce  weight ;  24  of  them  going  to  the  milliaren-  tine  L 
fis,  or  larger  filver  coin.  The  word  follis  fignifies  alfo 
a  purfe,  in  which  fenfe  we  fometimes  find  it  mention¬ 
ed  in  the  Byzantine  hiftory.  The  common  follis  of 
filver,  when  it  occurs  by  itfelf,  means  a  purfe  of  250 
milliarenfes,  as  the  fefterlium  was  250  denarii ;  and  by 
a  law  of  Conftantine  I.  every,  man  paid  to  the  ftate  a 
follis  or  purfe  according  to  his  income.  The  method 
of  counting  by  purfes  continues  in  Turkey  to  this  day.  6 
.  The  dupondius  was  only  half  the  value  *f  the  fefter-Of  the  du- 
tius,  or  about  one  penny  fterling ;  and  before  the  ponditis. 
yellow  brafs  appeared  it  feems  to  have  been  ftruek  up- 
on  copper,  and  double  the  fize  of  the  as.  There  are 
fome  of  this  coin,  ftruek  in  the  time  of  Julius  Cselar, 
in  yellow,  brafs,  weighing  half  an  ounce,  with  a  head  of 
Venus  Viftrix  upon  one  fide  ;  on  the  reverfe,  a  female 
figure,  with  lerpents  at  her  feet  :  while  others  have  a 
Vi&ory  on  the  reverfe,  with  Q.  Oppius  Pr.  After  the 
time  of  Auguftus,  the  dupondius  was  ftruek  in  yellow 
brafs  ;  which  Pliny  tells  us  was  alfo  the  cafe  in  his  time. 

The  word  dupondiarius  feems  to  have  been  ufed  by 
Plmy,  and  adopted,  not  to  exprefs  that  the  coin  Was 
dupondius ,  but  that  it  was  of  dupondiary  value.  Nei¬ 
ther  was  the  former  word  confined  to  fignify  double 
weight,  but  was  ufed  alfo  for  double  length  or  meafure, 
as  in  the  inftanee  of  dupondius  pes ,  or  two  feet  &c. 

In  the  imperial  times,  therefore,  dupondius  was  ufed, 
not  to  fignify  a  coin  of  double  the  weight  of  the  as,  but 
of  double  the  value.  It  was  one  of  the  moft  common 
of  the  Roman  coins  ;  and  feems  to  have  been  very  com¬ 
mon  even  in  Conftantinople.  In  the  time  of  Juf- 
timan,  it  feems  there  was  a  euftom  of  nicknaming 
young  ftudents  of  the  law  dupondii,  againft  which  the 
emperor  made  a  law  $  but  it  is  not  known  what  gave 
rife  to  the.  name.  The  dupondius,  though  of  the 
fame  fize  with  the  as,  is  commonly  of  finer  workman-  . 
ftiip,.  the  metal  being  greatly  fuperior  in  value.  It 
continues  to  be  of  fyellow  brafs,  as  well  as  the  fefter¬ 
tius,  to  the  time  of  Gallienus  ;  but  the  as  is  always  in 
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halfpenny.  At  firft  it  weighed  half  an  ounce,  and 
was  always  of  copper  till  the  time  of  Gallienus,  when 
it  was  made  of  brafs,  and  weighed  only  the  eighth  part 
of  an  ounce.  From  the  time  of  Gallienus  to  that  of 
Dioclefian,  it  continued  to  diminifti  Hill  more,  the  fize 
being  then  twenty  to  an  ounce.  This  was  the  fame 
with  the  lepta,  or  fmalleft  coins  but  the  yevpix,  which 
weighed  only  ten  grains. 

The  parts  of  the  as  occur  but  feldom  :  which  may, 
indeed,  be  well  expe&ed,  confidering  the  low  value  of 
it  5  though  there  ftill  occur  fome  of  thofe  called,  femis, 
triens,  quadrans,  fextans,  and  uncia,  coined  in  the 
times  of  Nero  and  Domitian.  There  is  no  fmall  brafs 
from  the  time  of  Pertinax  to  that  of  Gallienus,  except¬ 
ing  that  of  Trajanus  Decius  ;  but  in  the  time  of  Galli¬ 
enus  it  becomes  extremely  common  *,  and  the  coins  of 
fmall  brafs,  as  well  as  the  larger,  are  always  marked 
S.  C.  fuch  as  want  it  being  univerfally  accounted  for¬ 
geries  and  were  plated  with  filver,  though  the  plating 
be  now  worn  off.  The  fmall  pieces  ftruck  for  flaves 
during  the  time  of  the  faturnalia,  muft  alfo  be  diftin- 
guifhed  from  the  parts  of  the  as.  The  S.  C.  upon  thefe 
moll  probably  fignifies  Saturni  Confulto ,  and  were  ftruck 
in  ridicule  of  the  true  coins,  as  the  flaves  on  that  occa- 
fion  had  every  privilege  of  irony. 

The  feftertius  diminilhes  from  Pertinax  to  Gallienus 
fo  faft,  that  no  parts  of  the  as  are  ftruck,  itfelf  being 
fo  fmall.  Trajanus  Decius,  indeed,  coined  fome  fmall 
pieces,  which  went  for  the  femis  of  the  time.  The 
fmall  brafs  coins  under  Gallienus  were  called  affaria, 
lixty  of  which  went  to  the  filver  denarius.  They  are 
about  the  fize  of  the  denarius,  and  fome  of  them  oc¬ 
cur  of  the  coinage  of  Gallus  and  his  family,  of  half 
that  fize,  wThich  appear  to  have  been  ftruck  during  the 
latter  part  of  his  reign,  when  the  affarium  wras  dimi- 
niftied  to  a  ftill  fmaller  fize.  It  is  probable,  however, 
that  fome  of  thefe  very  fmall  coins  had  been  ftruck  in 
all  ages  of  the  empire,  in  order  to  l'catter  among  the 
people  on  folemn  occafions.  Mr  Pinkerton  is  of  opi¬ 
nion  that  they  are  the  miffilia,  though  moll  other  me- 
dallifts  think  that  they  are  medallions.  “  But  if  fo 
(fays  our  author),  they  were  certainly  called  miffilia  d 
non  mittendo  ;  for  it  would  be  odd  if  fine  medallions 
were  fcattered  among  the  mob.  It  is  a  common  cuftom 
juft  now  to  ftrike  counters  to  fcatter  among  the  popu¬ 
lace  on  fuch  occafions,  while  medals  are  given  to  peers 
of  the  kingdom  ;  and  we  may  very  juftly  reafon  from 
analogy  on  this  occafion.” 

The  ajfarion  or  lepton  of  the  Conftantinopolitan  em¬ 
pire  was,  as  we  have  already  obferved,  one  of  the  fmall¬ 
eft  coins  known  in  antiquity,  weighing  no  more  than 
20  grains'*,  and  the  noumia  were  the  very  fmalleft  which 
have  reached  our  times,  being  only  one  half  of  the  for¬ 
mer.  By  reafon  of  their  extreme  fmallncfs,  they  are 
very  fcarce  ;  but  Mr  Pinkerton  informs  us,  that  he  has 
in  his  poffeflion  a  fine  one  of  Theodofius  II.  which  has 
on  it  the  emperor’s  head  in  profile.  Theodofius  P.  F. 
AV.  ;  on  the  reverfe  a  wreath,  having  in  the  centre 
VOT.  XX.  :  MULT.  XXX. 

The  principal  coin  of  the  lower  empire  was  the  fol- 
lis,  which  was  divided  into  an  half  and  quarter,  named 
i 'ijtutroQotecg  and  Ttrx^rcv  \  the  latter  of  which  is  ftiown 
by  Du  Cange  to  have  been  a  fmall  brafs  coin,  as  the 
other  is  fuppofed-to  have  been  by  Mr  Pinkerton. — 
Bcfides  thefe,  thefollis  was  divided  into  eight  oboli,  16 


affaria  or  lepta,  and  32  noumia,  though  in  common  Ancient 
computation  it  contained  40  of  thefe  lalt.  This  coin,  ^ms* 
notwithftanding  fo  many  divifions,  was  of  no  more  va-  1  ^ 
lue  than  a  halfpenny. 

Mr  Pinkerton  controverts  an  opinion,  common  among 
medallills,  that  the  largeft  brafs  coin  or  follis  of  the 
lower  empire  had  40  fmall  coins,  expreffed  by  the  let¬ 
ter  M  upon  it }  the  next  had  30,  expreffed  by  the  let¬ 
ter  A  ;  the  half  by  the  letter  K  and  the  quarter  mark¬ 
ed  I,  which  contained  only  10.  Mr  Pinkerton  inform# 
us,  that  he  has  three  coins  of  Anaftafius,  all  marked  M 
in  large  j  one  of  them  wreighs  more  than  half  an  ounce  j 
the  fecond  40  grains  lefs  ;  and  the  third  of  160  grains, 
or  one-third  of  an  ounce  j  but  the  fize  is  fo  very  un¬ 
equal,  that  the  la  ft,  which  is  very  thick,  does  not  ap¬ 
pear  above  half  the  fize  of  the  firft.  There  are  piecee 
of  Juftinian  which  weigh  a  whole  ounce  j  but  the  fize 
of  copper  was  increafed  as  the  filver  became  fcarcer  j 
and  the  value  of  the  coinage  cannot  be  deduced  from 
the  weight  of  the  coins,  as  it  is  plain  that  our  own  coin¬ 
age  is  not  of  half  the  value  with  regard  to  the  metal. 

A  great  number  of  medallions  were  ftruck  by  Conftan- 
tius  II.  but  there  is  no  other  copper  larger  than  the 
half  ounce,  excepting  that  of  Anaftafius,  when  the  fol¬ 
lis  began  to  be  ftruck  larger.  All  medallifts  allow  the 
others  to  be  medallions. 

The  metal  employed  in  thefe  very  fmall  coins, 
though  at  firft  of  brafs,  was  always  a  bafe  and  refufe 
kind  *,  but  copper  is  generally  made  ufe  of  in  the  parts 


of  the  as  from  the  earlieft  times  to  the  lateft  ;  and  i£ 


brafs  be  fome  times  employed,  it  is  never  fuch  as  ap¬ 
pears  in  the  feftertii  and  dupondiarif,  which  is  very 
fine  and  beautiful,  but  only  the  refufe.  “  Yellow  brafs 
of  the  right  fort  (fays  Mr  Pinkerton),  feems  totally 
to  have  ceafed  in  the  Roman  coinage  with  the  fefter- 
ftius,  under  Gallienus,  though  a  few*  fmall  coins  of 
very  bad  metal  appear  under  that  hue  as  late  as  Ju¬ 
lian  II.” 

Silver  was  coined  in  Rome  only  as  late  as  the  485th  Romaa 


year  of  the  city,  or  266  B.  C.  Varro  indeed  fpeaks  fiber. 


of  filver  having  been  coined  by  Servius  Tullius,  and 
the  libella  having  been  once  in  filver  \  but  Pliny’s  au¬ 
thority  muft  be  accounted  of  more  wTeight  than  that 
of  this,  author,  as  he  miftakes  the  Xir^cc  of  Sicily  for 
Roman  coins,  having  been  current  at  Rome  during 
the  time  of  the  firft  Punic  wTar.  Even  Pliny,  accord¬ 
ing  to  our  author,  very  frequently  miftakes  with  regard 
to  matters  much  antecedent  to  his  own  time  •,  and 
among  the  moderns  he  criticifes  feverely  Erafmus  and 
Hume.  “  Erafmus  (fays  he),  who  had  been  in  Eng¬ 
land  for  fome  time,  talks  of  leaden  money  being  ufed 
here.”  Not  even  a  leaden  token  was  ftruck  in  the 
reign  of  Henry  VIII.  5  yet  his  authority  has  been  fol¬ 
lowed  with  due  deference  to  fo  great  a  name  ;  for 
how  could  Erafmus,  who  muft  have  feen  the  matter 
with  his  own  eyes,  affert  a  direct  falfehood  ?  To  give 
a  later  inftance  in  a  writer  of  reputation,  Mr  Hume, 
in  Vol.  VI.  of  his  hiftory,  has  thefe  words,  in  treating 
of  the  reign  of  James  I.  “  It  appears  that  copper 
halfpence  and  farthings  began  to  be  coined  in  this, 
reign.  Tradefmen  had  commonly  carried  on  their  re¬ 
tail  bufinefs  by  leaden  tokens.  The  fmall  filver  penny 


was  foon  loft  j  and  at  this  time  was  nowhere  to  be 
found.”  Copper  halfpence  and  farthings  were  not 
ftruck  till  Charles  II.  1672  :  there  were  fmall  tokens 
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for  farthings  ft  ruck  in  copper  by  James  I.  but  not  one 
for  the  halipenny.  The  filver  farthings  had  ceafed 
with  Edward  VI.  but  the  filver  halfpence  continued 
the  foie  coins  till  Edward  II.  It  was  by  copper  tokens 
that  fmall  bufinefs  was  carried  on.  The  filver  penny 
was  much  ufed  till  the  end  of  the  reign  of  George  I.  ; 
and  fo  far  from  being  nowhere  to  be  found,  is  fuper- 
abundant  of  every  reign  fince  that  period,  not  except¬ 
ing  even  the  prefent  reign  of  George  III.  From  thefe 
inftances  the  reader  may  judge  how  ftrangely  writers 
of  all  ages  blunder,  when  treating  a  fubje£i  of  which 
they  are  entirely  ignorant. 99 

The  firft  filver  denarii  coined  at  Rome,  are  fuppofed 
by  our  author  to  have  been  thofe  which  are  imprelTed 
with  the  Roma  j  and  he  inclines  to  account  thofe  the 
raoft  ancient  that  have  a  double  female  head  on  the 
one  fide,  and  on  the  reverfe  Jupiter  in  a  car,  with 
Victory  holding  the  reins,  and  the  word  Roma  indent¬ 
ed  in  a  rude  and  fingular  manner.  .The  double  female 
head  feems  to  denote  Rome,  in  imitation  of  the  Janus 
then  upon  the  as.  There  arc  1 5  of  thefe  in  the  cabi¬ 
net  of  Dr  Hunter  ;  one  of  the  largeft  weighs  98^ 
grains  :  and  the  reft,  which  feem  to  be  of  greateft  an¬ 
tiquity,  are  of  various  weights  betwixt  that  and  84  ; 
the  fmaller  and  more  modern  weigh  58  or  59  grains  ; 
but  Mr  Pinkerton  is  of  opinion,  that  the  large  ones 
are  of  the  very  firft  Roman  coinage,  and  ftruck  during 
that  interval  of  time  betwixt  the  coinage  of  the  firft 
filver  denarius  and  the  as  of  two  ounces.  He  takes  the 
indentation  of  the  word  Roma  to  be  a  mark  of  great 
antiquity  ;  fuch  a  mode  being  fcarcely  known  any 
where  elfe,  except  in  Caulonia,  Crotona,  and  other 
towns  of  Italy  }  all  of  them  allowed  to  be  ftruck  at 
leaft  400  B.  C.  As  thefe  coins  are  not  double  denarii, 
they  muft  have  been  ftruck  prior  to  the  fmall  ones  5 
and  Neumann  has  given  an  account  of  one  of  them  re¬ 
coined  by  Trajan,  in  which  the  indentation  of  Roma  is 
carefully  preferved.  The  firft  denarius  was  in  value 
10  afes,  when  the  as  weighed  three  ounces  \  and  al¬ 
lowing  90  grains  at  a  medium  for  one  of  thefe  large 
denarii,  the  proportion  of  copper  to  filver  muft  have 
been  as  1  to  160  :  but  when  the  as  fell  to  one  ounce, 
the  proportion  was  as  1  to  80  ;  when  it  fell  to  half  an 
ounce,  fo  that  16  afes  went  to  the  denarius,  the  pro¬ 
portion  was  as  1  to  64,  at  which  it  remained.  Cop¬ 
per  with  us,  in  coinage,  is  to  filver  as  one  to  40  $  but 
in  a&ual  value  as  1  to  72. 

#  At  Rome  the  denarius  was  tvorth  8d. ;  the  quina- 
rius  4d.  ;  and  the  feftertius,  -whether  filver  or  brafs,  2d. 
The  denarius  is  the  coin  from  which  our  penny  is  de¬ 
rived,  and  was  the  chief  filver  coin  in  Rome  for 
e  aena  ^°°  ^ears*  According  to  Celfus,  fcven  denarii  went 
us  andfts  to  ^oman  ounce>  which  in  metals  did  not  exceed 
irte.  43°  grains  ;  but  as  all  the  denarii  hitherto  met  with 
weigh  at  a  medium  only  60  grains,  this  would  feem 
to  make  the  Roman  ounce  only  420  grains  ;  though 
perhaps  this  deficiency  may  be  accounted  for  from  the 
unavoidable  wafte  of  metal  even  in  the  beft  preferved 
of  thefe  coins.  According  to  this  proportion  the  Ro¬ 
man  pound  contained  84  denarii  ;  but  in  tale  there 
was  a  very  confiderable  excefs  ;  for  no  fewer  than  100 
denarii  went  to  the  Roman  pound.  The  Greek 
ounce  appears  to  have  been  confiderably  larger  than 
that  of  Rome,  containing  about  528  grains  5  yet  not- 
withftanding  this  apparently  great  odds,  the  difference 
in  the  coins  was  fo  fmall,  that  the  Greek  money  went 
Vol.  XIII.  Part  I. 
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current  in  Rome,  and  the  Roman  in  Greece.  The 
denarius  at  firft  went  for  10  afes,  and  was  marked  X  : , 
it  was  afterwards  raifed  to  16}  which  Mr  Pinkerton 
fuppofes  to  have  been  about  175  B.  C.  Some  are 
met  with  bearing  the  number  XVI.  nay,  with  every 
number  up  to  CCCCLXXVI.  Thefe  large  numbers 
are  fuppofed  to  have  been  mint-marks  of  fome  kind 
or  other.  After  being  raifed  to  16  afes,  it  continu¬ 
ed  at  the  fame  value  till  the  time  of  Gallienus ;  fo 
that  till  that  time  we  are  to  look  upon  its  conftituent 
parts  to  be  16  afes  or  affaria,  eight  dupondii,  four 
brafs  feftertii,  and  two  filver  quinarii.  Under  the 
emperor  Severus,  however,  or  his  fucceffor  Caracalla, 
denarii  were  ftruck  of  two  fizes,  one  of  them  a  third 
heavier  than  the  common ;  which  we  muft  of  confe- 
quence  fuppofe-  to  have  borne  a  third  more  value.  This 
large  piece  obtained  the  name  of  argentus ,  and  argen- 
teus  P/n/ippus,  or  the  “  filver  Philip  the  name  of 
Philip  having  become  common  to  almoft  every  coin.  The 
common  denarii  now  began  to  be  termed  minuti  and 
argenti  Philippi  tninutuli,  &c.  to  exprefs  their  being 
fmaller  than  the  reft.  Some  have  imagined  that  the 
large  denarii  were  of  the  fame  value  with  the  fmall, 
only  of  worfe  metal ;  but  Mr  Pinkerton  obferves,  that 
among  the  few  which  have  any  difference  of  metal, 
the  fmalleft  are  always  the  worft.  The  firft  mention 
of  the  minuti  is  in  the  time  of  Alexander  Severus,  who 
reduced  the  price  of  pork  from  eight  minuti  at  Rome 
to  two  and  to  one.  The  minutus  argenteus  of  that  age 
was  about  40  grains  ;  and  from  the  badnefs  of  the 
metal  was  not  worth  above  4d.  of  our  money.  Thus 
the  price  of  meat  was  by  this  prince  reduced  firft  to  8d. 
and  then  to  4d. 

.  According  to  Zozimus  and  other  writers,  the  pu-  Reftoraticra 
nty  ef  the  Roman  coin  was  reftored  by  Aurelian  :  of  the  pu- 
but  Mr  Pinkerton  controverts  this  opinion  5  thinking  rky  of  th© 
it  more  probable,  that  he  only  made  the  attempt  with-  R°man 
out  fuccefs  ;  or  that  his  reformation  might  be  entirely  C°mS’ 
confined  to  gold,  on  which  there  is  an  evident  change 
after  the  time  of  this  emperor.  His  fucceffor  Taci¬ 
tus  is  faid  to  have  allowed  no  brafs  to  be  mixed  with 
filver  upon  any  account ;  yet  the  few  coins  of  this 
emperor  are  very  much  alloyed.  We  are  certain, 
however,  that  the  emperor  Dioclefian  reftored  the  fil¬ 
ver  to  its  ancient  purity,  the  denarii  ftruck  in  his 
reign  being  very  fmall  indeed,  but  of  as  fine  filver  as 
the  moft  ancient  coins  of  the  empire.  After  Gor¬ 
dian  III.  the  fmall  denarius  entirely  vanithed,  while 
the  large  one  was  fo  much  diminifhed,  that  it  refem- 
bled^the  minutus ,  or  fmall  one  of  Caracalla,  in  fize. 

Gallienus  introduced  the  denarii  cerei  inftead  of  th efef- 
tertii. .  The  argenteus ,  though  reduced  more  than  one- 
third  in  fize,  contained  fix  denarii  aerei,  the  old  ftand- 
ard  of  feftertii.  According  to  the  writers  of  this  pe¬ 
riod,  and  fome  time  afterwards,  the  denarius  or  argen¬ 
teus  contained  60  affaria  ;  whence  it  follows,  that  each 
denarius  aereus  had  10  ;  and  from  this  it  probably  had 
its  name.  The  allaria  are  of  the  fize  of  the  argentei 
already  mentioned  5  and  fhow  the  copper  to  have  re¬ 
tained  nearly  its  old  proportion  of  value  to  the  filver 
viz.  1  to  60.  ’  66 

.  A  larger  filver  coin  was  introduced  by  Conftan-  Keforma- 
tme  I.  who  accommodated  the  new  money  to  the tzon  of  ^ 
pound  of  gold  in  fuch  a  manner,  that  1000  of  the  for-?Vp  C°}n 
mer  in  tale  were  equal  to  the  latter  in  value  ;  fo  that  tine, 
this  new  piece  from  thence  obtained  the  name  of  the 
U  mil  liar  enjis 
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milliarenfis  or  “  thoufander.”  Its  weight  at  a  medi- 
,um  is  70  grains,  or  70  to  the  pound  of  filver  :  but  Mr 
Pinkerton  is  of  opinion,  that  it  might  have  eojjtained 
72  grains,  of  which  two  have  now  periftied  ofy  the 
foftnefs  of  the  filver  *,  that  the  pound  contained  7  2  >  or 
that  two  of  the  number  might  be  allowed  for  coinage  ; 
while  the  alloy  alone  would  pay  for  coining  gold. 
The  code  favs,  that  60  went  to  the  pound  5  but  the 
numbers  of  this  are  quite  corrupt.  The  milliarenfis  was 
worth  about  a  {lulling  fterlirig.  The  argentei  or  de¬ 
narii,  however,  were  ftill  the  molt  common  currency  j 
and  having  been  originally  rated  at  100  to  the 
pound  of  filver  in  tale,  they  from  thence  began  to  be 
called  centenionales ,  or  “  hundreders.”  Thole  of  Con- 
flantine  I.  and  II.  Conflans,  and  Conftantius,  weigh 
from  50  grains  down  to  40  5  thofe  of  Julian  and  Jovian, 
from  40  to  30  ;  and  of  the  fueceeding  emperors  from 
that  time  to  Juflinian,  from  30  to  20.  Under  Hera- 
elius  they  ceafed  entirely  }  and  from  Juflinian  to  their 
total  abolition,  had  been  brought  down  from  15  to 
10  grains.  A  like  decreafe  of  weight  took  place  in 
the  milliarenfis  5  thofe  of  Conftantine  and  Conflans 
being  above  70  grains  in  weight  5  thofe  of  Areadius 
not  above  60  ;  and  the  milliarenfis  of  Juflinian  not 
more  than  30  grains  j  but,  from  the  weight  of  thofe 
in  Dr  Hunter’s  cabinet,  Mr  Pinkerton  deduces  the 
medium  to  have  been  exa&ly  J0rg-?  grains.  Thefe 
coins  were  alfo  called  major ince. 

The  fmaller  filver  coins  of  Rome  were,  1 .  The  qui- 
narius ,  at  firil  called  vifforiatus ,  from  the  image  of  Vic¬ 
tory  on  its  reverfe  ;  and  which  it  continued  to  bear 
from  firft  to  laft.  Its  original  value  was  five  afes,  but 
it  was  afterwards  raifed  to  eight,  when  the  value  of  the 
denarius  increafed  to  16.  According  to  Pliny,  it  was 
firil  coined  in  confequence  of  the  lex  Clodia ,  about 
the  525th  year  of  Rome.  Some  are  of  opinion,  that 
it  was  called  xs ^ocnov  under  the  Conilantinopolitan 
empire,  bccaufe  it  was  worth  a  xiganov  of  gold,  144 
of  w  hich  went  to  the  ounce  :  but  this  is  denied  by  Mr 
Pinkerton,  becaufe,  at  the  time  that  the  word  x^xrtov 
£rft  appears  in  hiftory,  the  denarius  did  not  weigh 
above  30  grains  ;  and  of  confequence,  as  25  muft  have 
gone  to  the  gold  folidus,  of  which  there  were  fix  in 
the  ounce,  130  denarii  muft  have  gqne  to  the  ounce 
of  gold.  He  is  therefore  of  opinion,  that  the  word 
was  only  another  name  for  the  denarius  when 
much  reduced  in  fize  \  probably  owing  to  the  great 
fcarcity  of  filver  in  Conflantinople,  though  in  the  fame 
city  there  was  plenty  of  gold  *,  and  of  eonfequenee,  the 
gold  folidus  w  as  never  diminifhed.  “  For  Montef- 
quieu  (fays  our  author)  has  well  obferved,  that  gold 
muft  be  common  where  filver  is  rare.  Hence  gold 
was  the  common  regulation  of  accounts  in  the  Eaftern 
empire.”  The  ^ixt^ariov  met  with  in  ancient  authors* 
according  to  Mr  Pinkerton,  was  merely  an  improper 
name  for  the  millisirenfs  ;  wThen,  on  account  of  the 
fcarcity  of  filver,  the  denarius  was  reduced,  and  no 
‘milliarenfes  coined  :  fo  that  the  current  milliarenfis  of 
former  reigns  happened  to  be  double  to  the  denarius 
or  centenionalh.  The  ouinarius  dimini (hes  in  fize 
along  with  the  other  coins  :  thofe  of  Auguftus  weigh¬ 
ing  30  grains,  of  Severus  29,  of  Conftantine  I. 
20,  of  Juflinian  12,  and  of  Heraclius  only  5.  A 
new  filver  coinage  feems  to  have  taken  place  after  'he 
days  of  this  emperor  5  as  the  little  we  then  meet  with, 
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which  in  the  beft  cabinets  fcarce  exceeds  a  dozen  of  Ancl^t 
coins,  confills  entirely  of  large  unfhapely  pieces  of  ^oney. 
coarfe  metal. 

2.  The  eonfular  denarius  had  alfo  four  filver  fcftcrtii,Djv^0Snsoj 
till  the  as  fell  to  half  an  ounce,  when  it  was  thought  the  dena. 
proper  *9  coin  the  feftertius  in  brafs,  as  it  continued  bus* 
fo  be  ever  afterwards.  “  The  very  laft  filver  fefter¬ 
tius  (fays  Mr  Pinkerton)  which  appears,  is  one  with  a 
head  of  Mercury,  and  H.  S.  )  on  the  reverfe  a  caducous 
p.  sepvllivs  ;  who  appears  to  be  the  F.  sepvllivs 
MACER  of  the  denarii  of  Julius  Crefar.  If  fo,  as  is 
moft  probable,  the  feftertius  was  coined  in  filver  down, 
to  Auguftus  }  and  it  is  of  coorfe  not  to  be  expefled 
that  any  of  brafs  can  appear  till  Auguftus,  under 
whom,  they  are  actually  quite  common.  I  have  in¬ 
deed  feen  110  coin  which  could  be  a  eonfular  brafs  fe¬ 
ftertius  j  and  though  we  have  certainly  brafs  dupondii 
of  Caefar,  yet  it  is  feafonable  to  infer,  that  the  brafs 
feftertius  w'as  firft  coined  by  Auguftus.  Not  one  filver 
feftertius  appears  during  the  whole  imperial  period, 
yet  we  know  that  the  feftertius  was  the  moft  common 
of  all  filver  coins.  The  eonfular  feftertii  of  filver, 
marked  H.  S.  are  not  uncommon,  nor  the  quinarii ; 
but  the  latter  arc  very  fcarce  of  all  the  emperors,  if 
we  except  one  inftance,  the  ASIA  RECEPTA  of  Au- 
guftw.  _  .  tfy 

“  The  Roman  gold  coinage  was  ftill  later  than  that  Roman 
of  filver.  Pliny  tells  us,  that  “  gold  was  coined  62 gold, 
years  after  filver  \  and  the  feruple  -went  for  60  fefter- 
ces.  It  was  afterwards  thought  proper  to  coin  40* 
pieces  out  of  the  pound  of  gold.  And  our  princes 
have  by  degrees  diminifhed  their  weight  to  45  in  the 
pound.”  This  account  is  confirmed  by  the  pieces 
which  ftill  remain  j  for  we  have  that  very  coin  weigh¬ 
ing  a  feruple,  which  went  for  20  fefterces.  On  one 
fide  is  the  head  of  Mars,  and  on  the  other  an  eagle  ; 
and  it  is  marked  xx.  We  have  another  coin  of  the 
fame  kind,  but  double,  marked  xxxx  ;  and  its  triple, 
marked  \^x  or  60  ;  the  being  the  old  numeral 
character  for  50.  Mr  Pinkerton,  the  difeoverer  of 
this,  treats  other  medallifts  with  great  afperity.  Sa- 
vot  and  Hardouin  are  mentioned  by  name  ;  the  latter 
(he  fays)  is  “  ignorant  of  common  fenfe  f  and  nei¬ 
ther  he  nor  Savot  could  explain  it  but  by  reading 
backward  ;  put  the  t]/  for  the  Roman  V,  and  thus  mak¬ 
ing  it  xv.  Other  readings  have  been  given  by  vari¬ 
ous  medallifts,  but  none  have  hit  upon  the  true  one 
excepting  our  author,  though  the  coin  itfelf  led  to  it  \ 
being  juft  three  times  the  weight  of  that  marked  xx. 

We  have  likewife  half  the  largeft  coin,  which  is  mark¬ 
ed  xxx,  and  which  weighs  26  grains  5  the  fmalleft  is 
only  17-5-?  the  xxxx  weighs  34;  and  the  LX  or 
drachma  53.  There  is  alfo  the  didrachm  of  this  coin¬ 
age,  of  1 06  grains.  y0  I 

The  aureiy  or  Roman  gold  coins,  were  at  firft  48  in  Account  oi 
the  pound  j  but  they  wrere  afterwards  diminifhed  intheauxei. 
number  to  40,  owing  to  an  augmentation  in  the  weight 
of  each  coin.  In  the  time  of  Sylla,  the  aureus  weigh¬ 
ed  no  lefs  than  from  164  to  168  grains,  and  there  were 
only  30  in  the  pound  ;  but  fuch  confufion  in  the 
coinage  was  introduced  by  that  conqueror,  that  no 
perfon  could  know  exactly  what  he  was  worth.  Till 
this  time  the  aureus  feems  to  have  continued  of  the 
value  of  30  filver  denarii,  about  one  pound  fterlingj 
for  about  that  time  it  was  enlarged  a  whole  third, 
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jincient  that  It  might  fllll  be  equivalent  to  the  full  number  of 
Money,  denarii.  But  after  Sylla  had  taken  Athens,  and  the 
arts  and  manners  of  Greece  became  objedls  of  imita- 
•  tion  to  the  Romans,  the  aureus  fell  to  40  in  the  pound, 

probably  when  Sylla  had  abdicated  his  dictator fhip. 
Thus,  being  reduced  near  to  the  fcale  of  the  Greek 
%?v<roi,  it  paffed  for  20  denarii,  as  the  latter  did  for 
as  many  drachmas,  being  in  currency  13s.  4d.  fter- 
ling.  »“  This  (fays  Mr  Pinkerton)  is  the  more  pro¬ 
bable,  becaufc  we  know  from  Suetonius,  that  the 
/  great  Caffar  brought  from  Gaul  fo  much  gold,  that  it 

fold  for  nine  times  its  weight  of  filver  :  but  the  Gallic 
gold  was  of  a  very  bafe  fort.” 

In  the  time  of  Claudius,  the  aureus  was  valued  at 
iod  feftertii,  or  25  filver  denarii,  at  which  it  conti¬ 
nued  till  the  time  of  Heliogabalus,  when  it  fell  to  about 
92  grains  at  a  medium,  or  rofe  in  number  to  55  in  the 
pound.  In  the  reign  of  Philip,  during  which  the  city 
■completed  its  thoufandth  year,  the  aureus  was  coined 
of  two  or  three  fizes.  Thefe  arc  impreffed  vvitli  a 
head  of  Rome  on  one  fide,  and  various  figures  on  the 
other  ;  but  the  workinanftiip  is  fo  rude,  that  they  are 
fuppofed  to  have  been  firuck  in  fomc  of  the  more  un¬ 
civilized  provinces  of  the  empire.  The  pra&icc  of 
having  different  gold  coins,  however,  continued  under 
Valerian,  Gallienus,  and  his  fucceffors.  In  the  time 
of  Gallienus,  they  were  of  30,  65,  and  from  86  to  93 
grains  ;  the  double  aurei  being  from  172  to  183F 
grains  ;  but  the  aureus  properly  fo  called  was  from 
86  to  93  ;  thofe  of  30  and  32  being  the  trientes  aurei 
of  the  Hi/lorice  Augujlee  Scriptores ;  while  the  larger, 
from  62  to  65,  are  to  be  accounted  double  trientes, 
and  were  perhaps  called  minuti  aurei .  The  value  of 
thefe  different  fizes  of  aurei  is  not  known. 

Iteration  T.hat  Aurelian  made  fome  alteration  in  the  coin  is 
the  gold  certain  ;  but  Mr  Pinkerton  fuppofes  it  to  have  been 
only  in  the  gold  ;  becaufe  under  him  and  his  fucceffor 
Probus,  the  common  aureus  wras  of  loo  grains,  a  fize 
confined  to  thofe  emperors  :  there  are  like  wife  halves 
of  about  50  grains  ;  and  double  aurei,  commonly  of 
very  fine  workman  fhip,  of  upwards  of  200  grains. 
In  the  time  of  Gallienus,  the  precious  metal  was  fo 
common,  that  this  emperor  vied  in  magnificence  with 
Nero  and  Heliogabalus.  Aurelian,  w  ho  plundered  the 
rich  city  of  Palniyra,  and  thus  became  matter  of  the 
treafures  of  the  eatt,  obtained  fuch  a  profufion  of  gold, 
that  he  looked  upon  it  to  be  produced  by  nature  in 
greater  plenty  than  filver.  It  is  remarkable  that  du¬ 
ring  this  emperor’s  reign  there  was  a  rebellion  among 
the  money  coiners,  which  could  not  be  quelled  but  by 
the  deftrmttion  of  feverai  thoufands  ;  which  Mr  Pin¬ 
kerton  aferibes  to  his  having  ordered  the  gold  to 
be  rettored  to  its  former  fize,  but  to  go  for  no  more 
filver  than  it  formerly  did.  “  So  very  little  filver  (fays 
lie)  occurs  of  this  period,  that  it  is  plain  no  altera¬ 
tion  in  the  filver  produced  the  war  with  the  mo- 
neyers  ;  and  in  the  brafs  lie  made  no  change  ;  or  if 
he  had,  it  were  ftrangc  that  fuch  commotions  tticuld 
arife  about  fo  trifling  a  metal.  But  if,  as  appears  from 
the  coins,  he  ordered  the  aureus,  which  had  fallen  to 
80  grains,  to  be  raifed  to  about  100,  it  is  no  wonder 
that  the  contrail  or  s  fhould  be  in  an  uproar  ;  for  a 
whole  quarter  ot  their  coinage,  amounting  as  wwuld 
feem,  to  all  their  profits,  was  loft.  Aurelian  judged, 
that  when  he  found  gold  fo  common  in  the  eaft,  it 
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was  equally  fo  in  the  weft  ;  and  that  w16 
mutt  have  matfe  a  moft  exorbitant  profit ;  but  m  *  1  « 
on  this  fubjed  we^  partial  and  unjuft  :  and  after 
ftiort  reign,  which  did  not  exceed  five  months  after  ^ 
the  alteration,  the  gold  returned  to  its  former  courfe  ; 
though  a  few  pieces  occur  of  Aurei  ian’s  ftandard, 


ftruck,  as  w'ould  feem,  in  the  commencement  of  the 
reign  of  Probus  his  fucceffor. 

From  this  time  to  that  of  Conftantine  I.  the  aureus 
weighed  between  70  and  80  grains  ;  but  in  his  reign 
it  %vas  changed  for  the  folidus,  of  w  hich  fix  went  to 
the  ounce  of  gold,  which  went  for  14  milliarenfes,  and 
25  denarii  as  before  ;  the  value  of  filver  being  now  to 
gold  as  14  to  1.  This  new  coin  continued  of  the 
fame  value  to  the  final  downfall  of  the  Conftantinopo- 
litan  empire  ;  gold  being  always  very  plentiful  in  that 
city,  though  filver  became  more  and  more  fcarce.  Tha 
folidus  wras  worth  12s.  fterling.  Here  again  our  au¬ 
thor  moft  leverely  eriticifes  Mr  Clarke  and  Mr  Raper  : 
the  former  (he  fays)  with  refped  to  the  value  of  gold 
in  the  time  of  Conftantine  I.  “  has  left  all  his  fenfes 
behind  him.  In  page  267,  he  abfurdly  affcrls,  that 
20  denarii  went  to  the  folidus  in  the  time  of  Theo- 
dofius  I.  and  proceeds  with  this  deplorable  error  to 
the  end  of  his  work.  He  then  tells  us,  that  only  14 
denarii  went  to  the  folidus  under  Conftantine  I.”  &c. 
To  Mr  Raper,  however,  he  is  a  little  more  merciful, 
as  he  owns,  that  “  though  he  (Mr  Raper)  has  ftrange^ 
ly  confounded  the  milliarenfis  with  the  denarius,  he 
has  yet  kept  common  fenfe  for  his  guide.”  Mr  Pin¬ 
kerton,  indeed,  argues  with  great  probability,  44  that 
had  any  change  in  the  coinage  taken  place  between 
the  time  of  Conftantine  and  Theodofius  I.  that  is,  in 
lefs  than  50  years,  the  laws  of  that  period,  wThieh  are 
all  in  the  Theodofian  code,  muft  have  noticed  it.” 
To  this  and  other  arguments  upon  the  fubjeft,  Air 
Pinkerton  adds  the  following  obfervation  upon  the  va¬ 
lue  of  gold  and  filver  :  “  As  a  ftate  advances  to  its 
height,  gold  increafes  in  value ;  and  as  a  ftate  declines, 
it  decreafes,  providing  the  metals  are  kept  on  a  par  as 
to  purity.  Hence  we  may  argue,  that  gold  deereafed 
in  its  relation  to  filver  perhaps  four  or  five  centuries, 
furniftied  moft  European  kingdoms  with  gold  in  coin, 
which  otherwife  would,  from  their  want  of  arts  and 
of  intercourfe  with  the  eaft,  then  the  grand  feminary 
of  that  metal,  have  aimoft  been  ignorant  of  what  gold 
was.  Thefe  gold  coins  were  called  Bezants  in  Eu¬ 
rope,  becaufe  fent  from  Byzantium  or  Conftantinople  ; 
and  were  folidi  the  old  fcale,  fix  to  the  ounce.  In 
Byzantine  waiters,  the  folidus  is  alfo  called  nomifma , 
or  44  the  coin  crysinos ,  becaufe  of  gold  ;  Jiyperperos , 

from  its  being  refined  with  fire,  or  from  its  being  of 
bright  gold  flaming  like  fire.  'Thcfolidi  alfo,  as  the 
aurei  formerly,  received  names  from  the  princes  wliofe 
portraits  they  bore  ;  as  Michel  a  ti,  Mamielatu  Solidus  is 
a  term  ufed  alfo  for  the  aureus  by  Apuleius,  who  lived 
in  the  time  of  Antoninus  the  Philofopher  ;  nay,  as 
early  as  the  praetorian  edi&s  of  the  time  of‘  Trajan. 

It  was  then  a  diftinRion  from  the  femiflis  or  half.  In 
the  time  of  Valerian,  when  aurei"  of  different  fizes  had 
been  introduced,  it  became  neeeffary  to  diftinguifh  the 
particular  aurei  meant.  Hence  in  the  Imperial  Rc- 
feripts,  publifhed  by  the  Hiflorice  AuguJIce  Scriptores , 
Valerian  ufes  the  term  Philippeos  nojlri  vultus ,  for  the 
common  aurei.  Aurelian  ufes  the  fame  term  aurei 
U  2  Philippei , 
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^“nt  Philippei ,  fo f  the  aurei  which  he  had  reftored  to  their 
»  v_ *  i  ^ze  in  fome  degree.  Gallienus  ufes  aurei  Valeriani 

for  his  father’s  coins.  Aurei  Antoniniani  are  likewife. 
put  by  Valerian  for  coins  of  the  early  Antonini,  of 
fuperior  ftandard  to  any  then  ufed. 

Diviiion  of  In  the  firft  gold  coinage  at  Rome  the  aureus  was 
the  aureus,  divided  into  four  parts  :  the  femiflis  of  60  feftertii } 
the  tremiflis  or  third,  of  40  }  the  fourth,  the  name  of 
which  is  not  mentioned,  of  30  ;  and  the  fcrupulum  of 
20.  But  in  a  ftiort  time  all  of  thefe  fell  into  difufe, 
except  the  femiflis  or  half,  which  is  extremely  fcarce  } 
fo  that  it  is  probable  that  few  have  been  ftruck.  It 
is  an  erroneous  opinion  (according  to  Mr  Pinkerton), 
that  the  femiflis  was  called  a  denarius  aureus.  The 
aureus  itfelf  indeed  had  this  name;  but  the  name  of 
quinarius  is  applied  to  the  femiflis  with  greater  proprie¬ 
ty  than  the  former.  Trientes,  or  tremilfes  of  gold, 
are  found  of  Valerian  and  his  fon  Gallienus,  and  weigh 
about  30  grains.  Thofe  of  Salonina  the  wife  of  Gal- 
licnus  weigh  33  grains.  Under  the  Conftantinopo- 
litan  empire,  tremilfes  again  made  their  appearance  \ 
and  from  the  time  of  Valentinian  downwards,  the 
thirds  are  the  moft  common  coins  of  gold,  being  worth 
about  4s.  fterling.  The  femiflis  is  likewife  mention¬ 
ed,  but  none  occur  earlier  than  the  time  of  Balilifcus. 
The  gold  tremiflis  was  the  pattern  of  the  French  and 
Spanilh  gold  coins  *,  as  the  lilver  denarius,  in  its  dimi- 
^  niflied  ftate,  was  of  the  Gothic  and  Saxon  penny. 
Account  of  We  fliall  clofe  this  account  of  the  Roman  money 
the  Roman  with  fome  remarks  concerning  the  mint,  and  method 
^inin  ^  of  of  coinage.  This  at  firft  feems  to  have  been  under 
eQuung.  tjic  dire£ion  0f  the  queeftor.  About  the  time  that 
lilver  was  firfl;  coined  in  Rome,  viz.  about  266  B.  C. 
the  triumviri  monetales  were  created.  They  were  at  firfl 
of  fenatorial  rank,  but  were  by  Auguftus  chofen  from 
among  the  equeltrian  ;  and  the  title  of  triumviri  was 
continued  till  after  the  time  of  Caracalla  \  but  under 
Aurelian  there  was  probably  but  one  mailer  of  the 
mint,  called  ration.a/is  ;  and  Mr  Pinkerton  is  of  opi¬ 
nion  that  the  change  took  place  under  Gallienus.  He 
feems  alfo  to  have  permitted  the  provincial  cities  to 
coin  gold  and  filver,  as  well  as  to  have  altered  the  form 
of  the  mints  in  the  capital,  and  to  have  ordered  them 
all  to  flrike  money  with  Latin  legends,  and  of  the 
fame  forms  •,  as  in  his  time  we  firfl  meet  with  coins 
with  mint  marks  of  cities  and  offices.  The  violent  in- 
furre61ion  which  took  place  in  his  reign  has  already 
been  mentioned,  as  well  as  its  probable  caufe  }  and  Mr 
Gibbon  has  ffiown,  that  the  concealed  enemies  of  Au¬ 
relian  took  fuch  advantage  of  this  infurre&ion,  that  it 
coll  7000  of  his  beft  troops  before  it  could  be  quelled. 
About  this  time  the  procurator  monetce  feems  to  have 
fucceeded  the  rationalis  as  dircdlor  of  the  mint.  In 
the  colonies,  the  direction  of  the  mint  feems  to  have 
been  given  to  the  decemviri,  whofe  names  frequently 
occur  on  colonial  coins \  “  which  (fays  Mr  Pinkerton), 
though  generally  of  rude  invention,  and  ruder  execu¬ 
tion,  are  yet  often  interefling  and  important.” 

A  he  engraving  of  the  ancient  dies  ufed  in  coinage 
was  a  work  of  much  genius  and  labour  j  and  at  Rome 
Greek  artifts  were  generally  employed  in  it  \  but  it 
has  been  thought  a  matter  of  great  furprife,  that  fcarce 
any  two  ancient  coins  are  to  be  found  exactly  the 
feme.  Hence  fome  antiquaries  have  imagined  that 
enly  a  Angle  coin  was  thrown  off  from  each  die.  M. 
3 


A  L  S. 


Beauvais  informs  us,  that  the  only  two  Roman  impe¬ 
rial  coins  of  the  firft  times  which  he  had  feen  perfect¬ 
ly  alike  were  thofe  of  the  emperor  Galba.  It  is,  how¬ 
ever,  the  opinion  of  the  beft  judges,  that  a  perfeCl  fi- 
milarity  betwixt  two  medals  is  a  very  great  reafon  for 
fuppofing  one  of  them  to  be  forged.  “  It  muft  alfo 
be  obferved  (fays  Mr  Pinkerton),  that  the  difference* 
in  coins,  apparently  from  the  fame  die,  are  often  fo 
minute  as  to  efcape  an  eye  not  ufed  to  microfcopic  ob- 
fervations  of  this  fort.  But  it  would  be  furprifing  if 
any  two  ancient  coins  were  now  found  ftruck  with  the 
fame  die  ;  for  out  of  each  million  iflued,  not  above  one 
has  reached  us.  Dies  foon  give  way  by  the  violence  of 
the  work,  and  the  ancients  had  no  puncheons  nor  ma¬ 
trices,  but  wrere  forced  to  engrave  many  dies  for  the 
fame  coin.  Even  in  our  mint,  upon  fending  for  a  ftiil- 
ling’s  worth  of  new  halfpence,  it  will  appear  that  three 
or  four  dies  have  been  ufed.  Sometimes  the  obverfe 
of  the  die  gives  way,  fometimes  the  reverfe  \  but  among 
us  it  is  renewed  by  jmneheons,  though  with  variations 
in  the  lettering  or  other  minute  ftrokes  ;  while  the  an¬ 
cients  w^ere  forced  to  recur  to  another  die  differently 
engraven.  The  engravers  of  the  die  were  called  ccela- 
tores;  other  officers  employed  in  the  mint  were  the 
fpeBatores ,  expeBatores ,  or  nummularii .  The  melters 
were  ftyled  fufarii,  jiatuarii,  and Jlaturarii  ;  thofe  who 
adjufled  the  weight  w  ere  called  cequatores  monetarum  ; 
thofe  who  put  the  pieces  into  the  die  fuppofitores ,  and 
thofe  who  ftruck  them  malleatores .  At  the  head  of 
each  office  v7as  an  officer  named  primicerius ,  and  the 
foreman  was  named  optio  et  exaBor .” 

In  order  to  aflift  the  high  relief  on  the  coins,  the 
metal,  after  being  melted  and  refined,  was  caft  into 
bullets,  as  appears  from  the  ancient  coins  not  being 
cut  or  filed  on  the  edges,  but  often  cracked,  and  al¬ 
ways  rough  and  unequal.  Thefe  bullets  were  then 
put  into  the  die,  and  received  the.  impreflion  by  re¬ 
peated  ftrokes  of  the  hammer,  though  fometimes  a 
machine  appears  to  have  been  ufed  for  this  purpofe  : 
for  Boiterue  informs  us,  that  there  was  a  pi&ure  of 
the  Roman  mintage  in  a  grotto  near  Baiae,  where  a 
machine  was  reprefented  holding  up  a  large  ftone  as  if 
to  let  it  fall  fuddenly,  and  ftrike  the  coin  at  once. 
None  of  the  ancient  money  was  eaft  in  moulds,  except¬ 
ing  the  moft  ancient  and  very  large  Roman  brafs, 
commonly  called  weights ,  and  other  Italian  pieces  of 
that  fort  \  all  the  reft  being  mere  forgeries  of  ancient 
and  modern  times.  Some  Roman  moulds  which  have 
been  found  are  a  proof  of  this  ;  and  from  thefe  fome 
medallifts  have  erroneoufly  imagined  that  the  an¬ 
cients  firft  caft  their  money  in  moulds,  and  then  ftamp- 
ed  it,  in  order  to  make  the  impreflion  more  clear  and 
(harp. 

The  ancients  had  fome  knowledge  of  the  method 
of  crenating  the  edges  of  their  coins,  which  they  did 
by  cutting  out  regular  notches  upon  them  }  and  of 
this  kind  we  find  fome  of  the  Syrian  and  ancient  con- 
fular  coins,  with  a  few  others.  The  former  w  ere  caft 
in  this  ffiape,  and  then  ftruck }  but  the  latter  wjere  cre- 
nated  by  incifion,  to  prevent  forgery,  by  ffiowing  the 
infide  of  the  metal  :  however,  the  ancient  forgers  alfo 
found  out  a  method  of  imitating  this  }  for  Mr  Pin¬ 
kerton  informs  us,  that  he  had  a  Roman  confular  coin, 
of  which  the  incifions,  like  the  reft,  were  plated  with 
filver  over  the  copper. 
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Sect.  VI.  Of  the  "Prefer  vat  ion  of  Medals . 
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We  now  come  to  confider  what  it  is  that  didin- 
guifhes  one  medal  from  another,  and  why  fome  are  fo 
highly  prized  more  than  others.  This,  in  general, 
befides  its  genuinenefs,  confids  in  the  high  degree  of 
prefervation  in  which  it  is.  This,  by  Mr  Pinkerton, 
is  called  the  confervation  of  medals,  and  is  by  him  re¬ 
garded  as  good  and  as  perfeSl .  In  this,  he  fays  that 
a  true  judge  is  fo  nice,  that  he  will  reject  even  the 
rareft  coins  if  in  the  lead  defaced  either  in  the  figures 
or  legend.  Some,  however,  are  obliged  to  content 
themfelves  with  thofe  which  are  a  little  rubbed,  while 
thofe  of  fuperior  tafte  and  abilities  have  in  their  ca¬ 
binets  only  fuch  as  are  in  the  very  date  in  which  they 
came  from  the  mint  and  fuch,  he  fays,  are  the  ca¬ 
binets  of  Sir  Robert  Audin,  and  Mr  Walpole,  of 
Roman  filver,  at  Strawberryhill.  It  is  abfolutely  ne- 
ceffary,  however,  that  a  coin  be  in  what  is  called  good 
prefervation  •  which  in  the  Greek  or  Roman  emperors, 
and  the  colonial  coins,  is  fuppofed  to  be  when  the  le¬ 
gends  can  be  read  with  fome  difficulty  5  but  when  the 
confervation  is  perfe£t,  and  the  coin  jud  as  it  came  from 
the  mint,  even  the  mod  common  coins  are  valuable. 

The  fine  rud,  like  varnifh,  which  covers  the  fur- 
face  of  brafs  and  copper  coins,  is  found  to  be  the  bed 
preferver  of  them  7  and  is  brought  on  by  lying  in  a  cer¬ 
tain  kind  of  foil.  Gold  cannot  be  contaminated  but  by 
iron  mold,  which  happens  when  the  coin  lies  in_a  foil 
impregnated  with  iron  7  but  filver  is  fufceptible  of  va¬ 
rious  kinds  of  rud,  principally  green  and  red  7  both  of 
which  yield  to  vinegar.  In  gold  and  filver  Coins  the 
rud  mud  be  removed,  as  being  prejudicial ;  but  in 
brafs  and  copper  it  is  prefervative  and  ornamental  ;  a 
circumdancc  taken  notice  of  by  the  ancients.  “  This 
fine  rud  (fays  Mr  Pinkerton),  which  is  indeed  a  natu¬ 
ral  varnidi  not  imitable  by  the  art  of  man,  is  fometimes 
a  delicate  blue,  like  that  of  a  turquoife 7  fometimes  of 
a  bronze  brown,  equal  to  that  obfervable  in  ancient  da- 
tues  of  bronze,  and  fo  highly  prized  7  and  fometimes  of 
an  exquifite  green,  a  little  on  the  azure  hue,  which  lad 
is  the  mod  beautiful  of  all.  It  is  alfo  found  of  a  fine 
purple,  of  olive,  and  of  a  cream  colour  or  pale  yellow  : 
which  lad  is  exquifite,  and  fiiows  the  impreffion  to  as 
much  advantage  as  paper  of  cream  colour,  ufed  in  all 
peat  foreign  preffes,  does  copperplates  and  printing. 
The  Neapolitan  patina  (the  rud  in  quedion)  is  of  a 
light  green  ;  and  when  free  from  excrefcence  or  blemhh 
is  very  beautiful.  Sometimes  the  purple  patina  gleams 
through  an  upper  coat  of  another  colour,  with  as  fine  ef¬ 
fect  as  a  variegated  filk  or  gem.  In  a  few  indances  a 
rud  of  a  deeper  green  is  found ;  and  it  is  fometimes 
fpotted  with  the  red  or  bronze  (hade,  which  gives  it 
quite  the  appearance  of  the  Ead  Indian  done  called  the 
bloodflone .  Thefe  ruds  are  all,  when  the  real  product 
of  time,  as  hard  as  the  metal  itfelf,  and  preferve  it  much 
better  than  any  artificial  varnidi  could  have  done  ;  con¬ 
cealing  at  the  fame  time  not  the  mod  minute  particle 
of  the  impreffion  of  the  coin.” 

The  value  of  medals  is  lowered  when  any  of  the 
letters  of  the  legend  are  mifplaced  ;  as  a  fufpicion  of 
forgery  is  thus  induced.  Such  is  the  cafe  with  many 
of  thofe  of  Claudius  Gothicus.  The  fame,  or  even 
greater,  diminution  in  value  takes  place  in  fuch  coins 
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as  have  not  been  well  fixed  in  the  die,  which  has  occa- 
fioned  their  dipping  under  the  drokes  of  the  hammer, 
and  thus  made  a  double  or  triple  image.  Many  coins 
of  this  kind  are  found  in  which  the  one  fide  is  perfect¬ 
ly  well  formed,  but  the  other  blundered  in  the  manner 
jud  mentioned.  Another  blemiffi,  but  of  fmaller  mo¬ 
ment,  and  which  to  fome  may  be  rather  a  recommen¬ 
dation,  is  when  the  workmen  through  inattention  have 
put  another  coin  into  the  die  without  taking  out  the 
former.  Thus  the  coin  is  convex  on  one  fide,  and  con¬ 
cave  on  the  other,  having  the  fame  figure  upon  both  its 
fides. 

The  medals  faid  by  the  judges  in  this  fcience  to  be  Counter- 
countermarked  are  very  rare,  and  highly  valued.  They  marked 
have  a  fmall  damp  impreffed  upon  them,  in  fome  a medals* 
head,  in  others  a  few  letters,  fuch  as  Aug  :  n.  pro¬ 
bus,  &c.  which  marks  are  fuppofed  to  imply  an  al¬ 
teration  in  the  value  of  the  coin  ;  as  was  the  cafe  with 
the  countermarked  coins  of  Henry  VIII.  and  Queen 
Mary  of  Scotland.  Some  have  a  fmall  hole  through 
them  ;  fometimes  with  a  little  ring  fadened  in  it,  hav¬ 
ing  been  ufed  as  ornaments  -7  but  *this  makes  no  al¬ 
teration  in  their  value.  Neither  is  it  any  diminution 
in  the  value  of  a  coin  that  it  is  fplit  at  the  edges •  for 
coins  of  undoubted  antiquity  have  often  been  found  in 
this  date,  the  caufe  of  which  has  been  already  explain¬ 
ed.  On  the  contrary,  this  cracking  is  generally  con- 
fidered  as  a  great  merit  ^  but  Mr  Pinkerton  fufpe&s 
that  one  of  thefe  cracked  coins  has  given  rife  to  an 
error  with  refpeCl  to  the  wife  of  Caraufius  who  reigned 
for  fome  time  in  Britain.  The  infeription  is  read 
oriuna  Aug  :  and  there  is  a  crack  in  the  medal  jud 
before  the  O  of  oriuna.  Without  this  crack  Mr  Pin¬ 
kerton  fuppofes  that  it  would  have  been  read  For- 
tuna  Aug. 

Some  particular  foils  have  the  property  of  giving  silvered 
filver  a  yellow  colour  as  if  it  had  been  gilt.  It  natu-  gold  how 
rally  acquires  a  black  colour  through  time,  which  any  tamiftied. 
fulphureous  vapour  will  bring  on  in  a  few  minutes. 

From  its  being  fo  fufceptible  of  injuries,  it  was  al¬ 
ways  mixed  by  the  ancients  with  much  alloy,  in  or¬ 
der  to  harden  it.  Hence  the  impreffions  of  the  ancient 
filver  coins  remain  perfect  to  this  day,  while  thofe  of 
modern  coins  are  obliterated  in  a  few  years.  On  this 
account  Mr  Pinkerton  ex  preffes  a  wifh  that  modern 
dates  would  allow  a  much  greater  proportion  of  alloy 
in  their  filver  coin  than  they  ufually  do.  As  gold 
admits  of  no  rud  except  that  from  iron  above-mention¬ 
ed,  the  coins  of  this  metal  are  generally  in  perfedl 
confervation,  and  frefh  as  from  the  mint. 

To  cleanfe  gold  coins  from  this  rud,  it  is  bed  to  Hov/m 
deep  them  in  aquafortis,  which,  though  a  very  power- cleanfe 
ful  folvent  of  other  metals,  has  no  effeft  upon  gold.thcm- 
Silver  may  be  cleanfed  by  deeping  for  a  day  or  two 
in  vinegar,  but  more  effeftually  by  boiling  in  water 
with  three  parts  of  tartar  and  one  of  fea  fait  ;  on  both 
thefe  metals,  however,  the  rud  is  always  in  fpots, 
and  never  forms  an  entire  incrudation  as  on  brafs  or 
copper.  The  coins  of  thefe  tivo  metals  mud  never 
be  cleanfed,  as  they  would  thus  be  rendered  full  of 
fmall  holes  eaten  by  the  rud.  Sometimes,  however, 
they  are  found  fo  totally  obfeured  with  rud,  that  no¬ 
thing  can  be  difeovered  upon  them  ^  in  which  cafe  it 
is  bed  to  clear  them  with  a  graver  7  but  it  may  alfo 
be  done  by  boiling  them  for  24  hours  in  water  with 
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three  parts  of  tartar  and  one  of  alum  ;  not  fea  fait  as  in 
filver  coins. 

The  high  Hate  of  prefervation  in  which  ancient 
coins  are  uiually  found,  is  thus  accounted  for  by  Mr 
Hancarville.  He  obferves,  that  the  chief  reafon  is 
the  cuftom  of  the  ancients  always  to  bury  one  or  more 
eoins  with  their  dead,  in  order  to  pay  for  their  paf- 
fage  over  the  river  Styx.  u  From  Phidon  of  Argos 
(fays  he)  to  Conftantine  I.  are  36  generations:  and 
from  Magna  Grsecia  to  the  Euphrates,  from  Cyrene 
to  the  Euxinc  fea,  Grecian  arts  prevailed,  and  the 
inhabitants  amounted  to  about  30,000,000  There 
died,  therefore,  in  that  time  and  region,  not  lefs  than 
ten  thoufand  millions  of  people,  all  of  whom  had  coins 
of  one  fort  or  other  buried  with  them.  The  tombs 
were  facred  and  untouched  ;  and  afterwards  negle&ed, 
till  modern  curiofity  or  chance  began  to  difclofe  them. 
The  urn  of  Flavia  Valentina,  in  Mr  Towley’s  capital 
collection,  contained  feven  brafs  coins  of  Antoninus 
Pius  and  Heliogabalus.  Such  are  generally  black, 
from  being  burnt  with  the  dead.  The  belt  and  fredi- 
eft  coins  were  ufed  on  thefe  ©ccafions  from  refpe^t  to 
the^  dead  and  hence  their  fine  confervation.  At  Sy- 
racufe  a  fkcleton  was  found  in  a  tomb,  with  a  beautiful 
gold  coin  in  its  mouth  ;  and  innumerable  other  inftances 
might  be  given,  for  hardly  is  a  funeral  urn  found 
without  coins.  Other  incidents  alfo  eonfpire  to  furnifh 
us  with  numbers  of  ancient  coins,  though  the  above- 
recited  circumftanec  be  the  chief  caufc  of  perfect 
confervation.  In  Sicily,  the  filver  eoins  with  the  head 
of  Proferpine  were  found  in  fuch  numbers  as  to  weigh 
600  French  livres  or  pounds.  In  the  16th  century, 
60,000  Roman  eoins  wrere  found  at  Modena,  thought 
to  be  a  military  chefl  hid  after  the  battle  of  Bcdriaeum, 
■when  Otho  was  defeated  by  Vitellius.  Near  Brefl,  in 
the  year  1760,  between  20  and  30,000  Roman  coins 
were  found.  A  treafure  of  gold  coins  of  Lyfimachus 
was  found  at  Dcva  on  the  Marus ;  and  Strabo,  lib.  vii, 
and  Paufan.  in  Attic,  tell  that  he  was  defeated  by  the 
Getse  ;  at  which  time  this  treafure  feems  to  have  fallen 
into  their  hands.” 

Thus  Mr  Pinkerton,  from  the  authority  of  Mr 
Hanearville  and  others  :  but  confidering  thefe  vail 
numbers  of  coins  found  in  various  places,  it  feems  fur- 
prifing  how  fo  few  fhould  now  remain  in  the  cabinets 
of  the  eurious,  as  the  fame  author  informs  us  that  the 
whole  of  the  different  ancient  coins  known  to  us 
amount  only  to  about  8o,cco,  though  he  ov,rns  that  the 
calculation  cannot  be  clleemed  accurate. 

Sect.  VII.  How  to  diflinguifh  true  Medals  from  coun¬ 
terfeits. 

The  mod  difficult  and  the  mofl  important  thing 
in  the  whole  fcience  of  medals  is  the  method"  of  di- 
ftingui filing  the  true  from  the  counterfeit.  The  value 
put  upon  ancient  coins  made  the  forgery,  of  them  al- 
mofl  coeval  with  the  fcicnce  itfelf ;  and  as  no  laws  in- 
fli£l  a  punifiiment  upon  fuch  forgers,  men  of  great 
genius  and  abilities  have  undertaken  the  trade  :  but 
whether  to  the  real  detriment  of  the -fcicnce  or  not, 
is  a  matter  of  fome  doubt ;  for  if  only  exa6l  copies  of 
genuine  medals  are  fold  for  the  originals,  the  impofi- 
tion  may  be  deemed  trifling :  but  the  cafe  mud  be  ac¬ 
counted  very  different,  if  people  take  it  upon  them 
to  forge  medals  which  never  exilled.  At  frit  the  for¬ 


geries  were  extremely  grofs  ;  and  medals  were  forged  Hew  te  di, 
of  Priam,  of  Ariilotlc,  Artemifia,  Hannibal,  and  mofl 
of  the  other  illuilrious  perfonages  of  antiquity.  Mod  true  ^ron, 


of  thefe  were  done  in  fuch  a  manner,  that  the  fraud 
eould  eafily  be  difeovered  ;  but  others  have  impofed 
even  upon  very  learned  men.  Mr  Pinkerton  mentions 
a  remarkable  medal  of  the  emperor  Heraclius,  repre- 
fenting  him  in  a  chariot  on  the  reveife,  with  Greek 
and  Latin  inferiptions,  which  Jofcph  Scaliger  and 
Lipfius  imagined  to  have  been  druck  in  his  own  timey^ 
but  which  "was  certainly  iffued  in  Italy  in  the  15th 
century.  “  Other  learned  men  (fays  our  author)  have 
been  ftrangely  milled,  when  fpeaking  of  coins  5  for  to 
be  learned  in  one  fubjedl  excludes  not  grofs  ignorance 
in  others.  Budeeus,  dc  Affe,  quotes  a  denarius  of 
Cicero,  M.  TULL.  Erafmus,  in  one  of  his  Epidles, 
tells  us  with  great  gravity,  that  the  gold  coin  e£ 

Brutus  druck  in  Thrace,  KG2I2N,  bears  the  patriarch 
Noah  coming  out  of  the  ark  with  his  two  fons,  and 
takes  the  Roman  eagle  for  the  dove  with  the  olive 
branch.  Winkelman,  in  his  letters  informs  us,  that 
the  fmall  brafs  piece  with  Virgil’s  head,  reverfe  EPO, 
is  undoubtedly  ancient  Roman  ;  and  adds,  that  no 
knowledge  of  coins  can  be  had  out  of  Rome  :  but 
Winkelman,  fo  eonverfant  in  datues,  knew  nothing 
of  eoins.  It  is  from  other  artids  and  other  produc¬ 
tions  that  any  danger  of  deceit  arifes.  And  there  is 
no  wonder  that  even  the  fkilful  arc  milled  by  fuch 
artids  as  have  ufed  this  trade  for  among  them  appear 
the  names  of  Vidlor  Gambello,  Giovani  del  Cavino,  Coins  for- 
called  the  Paduan,  and  his  foil  Aleflandro  Baffiano,  hed  by  ex- 
likewife  of  Padua,  Benvenuto  Cellini,  Aleflandro  w" 
Greeo,  Leo  Arctino,  Jacobo  da  Frezzo,  Federigo 
Bonzagna,  and  Giovani  Jacopo,  his  brother;  Sebaf- 
tiano  Plumbo,  Valerio  de  Vizcnza,  Gorlaeus,  a  Ger¬ 
man,  Carteron  of  Holland,  and  others,  all  or  mod  of 
them  of  the  16th  century  ;  and  Cavino  the  Faduan, 
who  is  the  mod  famous,  lived  in  the  middle  of 
that  eentury.  The  forgeries  of  Cavino  are  held 
in  no  little  edeem,  being  of  wonderful  execution. 

His  and  thofe  of  Carteron  are  the  mod  numerous, 
many  of  the  other  artids  here  mentioned  not  hav¬ 
ing  forged  above  two  or  three  coins.  Later  forgers 
were  Dervieu  of  Florence  who  confined  himfelf  to 
medallions,  and  Cogornier  who  gave  eoins  of  the  30 
tyrants  in  fmall  brafs.  The  chief  part  of  the  forgeries 
of  Greek  medals  which  have  come  to  my  knowledge 
are  of  the  fird  mentioned,  and  a  very  grofs  kind,  repre- 
fenting  perfons  who  could  never  appear  upon  coin, 
fuch  as  Priam,  /Eneas,  Plato,  Alcibiades,  Artemifta, 
and  others.  The  real  Greek  coins  were  very  little 
known  or  valued  till  the  wrorks  of  Goltzius  appeared, 
which  were  happily  podcrior  to  the  a?ra  of  the  grand 
forgers.  Why  later  forgers  have  feldom  thought  of 
counterfeiting  them  cannot  be  eafily  accounted  for,  if 
it  is  not  owing  to  the  maderly  workmanfidp  (ft  the  ori¬ 
ginals,  which  fets  all  imitation  at  defiance.  Forgeries, 
however,  of  mod  ancient  eoins  may  be  met  with,  and 
of  the  Greek  among  the  red.  83 

“  The  forgeries  are  mere  confpicuous  among  the  Ro-  Fcir.an  for- 
man  medals  than  any  other  kind  of  coins;  but  we  are her;fcS ;  rr,or<l 
not  to  look  upon  all  thefe  as  the  work  of  modern 
artids.  On  the  contrary,  we  are  allured  that  many 
cf  them  were  fabricated  in  the  times  of  the  Remans 
tljcmfelves.  feme  of  them  being  even  held  in  more  efli- 
mation  than  the  genuine  coins  themfclvcs,  on  account 
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5Iow  todi-of  their  being  plated,  and  otherwife  executed  in  a  man¬ 
ner  to  which  modern  forgers  could  never  attain.  Even 
the  ancients  held  fome  of  thefe  counterfeits  in  fuch  ef- 
timation,  that  Pliny  informs  us  there  were  frequently 
many  true  denarii  given  for  one  falfe  one.5’ — Caraealla 
is  faid  to  have  coined  foioney  of  copper  and  lead  plated 
with  hlver  ;  and  plated  coins,  the  work  of  ancient 
forgers,  occur  of  many  Greek  cities  and  princes  •,  nay, 
there  are  even  forgeries  of  barbaric  coins.  “  Some 
Roman  coins  (fays  Mr  Pinkerton),  are  found  of  iron  or 
lead  plated  with  brafs,  perhaps  trials  of  the  Hull  of  the 
forger.  Iron  is  the  moft  common  \  but  one  decurfio  of 
Nero  is  known  of  lead  plated  with  copper.  Neumann 
"  juftly  obferves,  that  no  hiftoric  faith  can  be  put  in 
plated  coins,  and" that  moft  faulty  reverfes,  &c.  arife 
from  plated  coins  not  being  noticed  as  fuch.  Even  to 
the  Roman  confular  coins  not  very  many  have  ever 
Denarius  of  been  forged.  The  celebrated  filver  denarius  of  Brutus, 
-Brutus.  with  the  cap  of  liberty  and  two  daggers,  is  the  chief  in- 
ftance  of  a  confular  coin  of  which  a  counterfeit  is  known. 
But  it  is  eafily  reje&ed  by  this  mark  :  in  the  true  coin 
the  cap  of  liberty  is  below  the  guard  or  hilt  of  the 
daggers  ;  in  the  falfe,  the  top  of  it  rifes  above  that 
hilt.” 

The  imperial  feries  of  medals  is  the  grand  object  of 
modern  medallic  forgeries  *,  and  the  deception  was  at 
firft  extended  to  the  moft  eminent  writers  upon  the 
fubjeft.  The  counterfeits  are  by  Mr  Pinkerton  divi¬ 
ded  into  fix  clafies. 

I.  Such  as  are  known  to  be  imitations,  but  valued 
on  account  of  the  artifts  by  whom  they  are  executed. 
In  this  clafs  the  medals  of  the  Paduan  rank  higheit  5 
the  others  being  fo  numerous,  that  a  complete  feries 
of  imperial  medals  of  almoft  every  kind,  nay  almoft  of 
every  medallion,  may  be  formed  from  among  them.  In 
France,  particularly,  by  far  the  greater  part  of  the  ca¬ 
binets  are  filled  with  counterfeits  of  this  kind.  They 
are  diftinguifhed  from  fuch  as  are  genuine  by  the  fol¬ 
lowing  marks  :  1.  The  counterfeits  are  almoft  uni- 

verfally  thinner.  2.  They  are  never  worn  or  damaged. 
3.  The  letters  are  modern.  4.  They  are  either  defti- 
tute  of  varnifli  entirely,  or  have  a  falfe  one,  which  is 
eafily  known  by  its  being  black,  fhining,  and  greafy, 
and  very  eafily  hurt  with  the  touch  of  a  needle,  while 
the  vamifh  of  ancient  medals  is  as  hard  as  the  metal 
itfelf.  Inftead  of  the  greafy  black  varnifli  above  men¬ 
tioned,  indeed,  they  have  fometimes  a  light  green 
one,  fpotted  with  a  kind  of  iron  marks,  and  is  com- 
pofed  of  fulplmr,  verdigrife,  and  vinegar.  It  may 
frequently  be  diftinguifhed  by  the  hairftrokes  of  the 
pencil  with  which  it  was  laid  on  being  vifiblc  upon  it. 

5.  The  fides  are  either  filed  or  too  much  fmootlied 
by  art,  or  bear  the  marks  of 'a  fmall  hammer.  6.  The 
counterfeits  are  always  cxa&ly  circular,  which  is  not 
the  cafe  with  ancient  medals,  efpeeially  after  the  time 
S6  of  Trajan. 

Paduan  for-  Phe  Paduan  forgeries  may  be  diftinguifhed  from 
pries  how  thofe  of  inferior  artifts  by  the  following  marks  :  1.  The 
former  are  feldom  thinner  than  the  ancient.  2.  They 
very  feldom  appear  as  worn  or  damaged,  but  the  others 
very  frequently,  efpeeially  in  the  reverfe,  and  legend 
of  the  reverfe,  which  fometimes,  as  in  forged  Othos, 
appear  as  half  eonfumed  by  time.  3.  The  letters  in 
moulds  taken  from  the  antique  coins  have  the  rudenefs 
«f  antiquity.  4.  Ealfe  varnifli  is  commonly  light  green 
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or  black,  and  fliines  too  much  or  too  little.  5.  The  How  to  di- 
fides  of  forged  coins  are  frequently  quite  fmooth,  and 
indiftinguifhable  from  the  ancient,  though  to  accom-  truc  trcrn 
plifh  this  requires  but  little  art.  6.  Counterfeit  me¬ 
dals  are  frequently  as  irregular  in  their  form  as  the  1 
genuine  \  but  the  Paduan  are  generally  circular,  though 
falfe  coins  have  often  little  pieces  cut  off,  in  perfect 
imitation  of  the  genuine.  7.  In  eaft  coins  the  letters 
do  not  go  fhar p  down  into  the  medal,  and  have  no  fix¬ 
ed  outline  ;  their  minute  angles,  as  well  as  thofe  of 
the  drapery,  are  commonly  filled  up,  and  have  not  the 
fharpnefs  of  the  genuine  kind.  Where  the  letters  or 
figures  are  faint,  the  coin  is  greatly  to  be  fufpcdled.  87 

The  letters  form  the  great  criterion  of  medals,  the  Letters  the 
ancient  being  very  rude,  but  the  modern  otherwife  ;  Prmcipal 
the  reafon  of  which,  according  to  Cellini,  is,  that  the  °f 

ancients  engraved  all  their  matrices  with  the  graver  or 
burin,  while  the  modern  forgers  ftrike  theirs  with  a 
puneh.  _  _  38 

According  to  "Vico,  the  falfe  patina  is  green,  black,  Vico’s  ac- 
ruflet,  brown,  gray,  and  iron  colour.  The  green  is count  of. 
made  from  verdigrife,  the  black  is  the  fmoke  of  falfe  patina, 
phur,  the  gray  is  made  of  chalk  fteeped  in  urine,  the 
coin  being  left  for  fome  days  in  the  mixture.  The  ruf- 
fet  is  next  to  the  natural,  by  reafon  of  its  being  a 
kind  of  froth  which  the  fire  forces  from  ancient  coins  y 
but  ivhen  falfe,  it  fliines  too  much.  To  make  it  they 
frequently  took  the  large  brafs  coins  of  the  Ptolemies, 
which  were  often  corroded,  and  made  them  red  hot  in 
the  fire ;  put  the  coins  upon  them,  and  a  fine  patina 
adhered.  Our  author  does  not  fay  in  what  manner 
the  iron-coloured  patina  was  made.  “  Sometimes 
(adds  he)  they  take  an  old  defaced  coin,  covered  with 
real  patina,  and  ftamp  it  anew  5  but  the  patina  is  then 
too  bright  in  the  cavities,  and  too  dull  in  the?  protu¬ 
berances.  The  trial  of  brafs  coins  with  the  tongue  is 
not  to  be  defpifed  ;  for  if  modern  the  patina  taftes  bitter 
or  pungent,  while  if  ancient  it  is  quite  taftelefs.” 

Mr  Pinkerton  informs  us,  that  all  medallions  from 
Julius  Caefar  to  Adrian  are  much  to  be  fufpe£ted  of  for¬ 
gery  }  the  true  medals  of  the  firft  14  emperors  being 
exceedingly  valuable,  and  to  be  found  only  in  the  cabi¬ 
nets  of  princes. 

II.  The  fecond  clafs  of  counterfeit  medals  contains  Medals  caff 
thofe  caft  from  moulds  taken  from  the  Paduan  forge- from  the 
ries,  and  others  done  by  eminent  inafters.  Thefe  are  P*(?uan  for“ 
fometimes  more  difficult  to  be  difeovered  than  the  for-gCneS* 
mer,  becaufe  in  cafting  them  they  can  give  any  degree 
of  tbicknefs  they  pleafe  ;  and,  filling  the  fmall  fand- 
holes  with  maftic,  they  retouch  the  letters  with  a  gra¬ 
ver,  and  cover  the  whole  with  varnifli.  The  inftruc- 
tions  already  given  for  the  former  clafs,  however,  are 
alfo  ufcful  for  thofe  of  the  fecond,  with  this  addition,, 
that  medals  of  this  clafs  are  generally  lighter  than  the 
genuine,  bccaufe  fire  rarefies  the  metal  in  fome  degree, 
while  that  which  is  ftruck  is  rather  condenfed  by  the 
ftrokes.  In  gold  and  filver  medals  there  cannot  be 
any  deception  of  this  kind  *,  becaufe  thefe  metals  ad¬ 
mit  not  of  patina,  and  confequently  the  varnifli  be¬ 
trays^  the  impofition.  The  marks  of  the  file  on  the 
margin  of  thofe  of  the  feeond  clafs  are  a  certain  fign 
of  forgery  }  though  thefe  do  not  always  indicate  the 
forgery  to  be  of  modern  date,  bccaufe  the  Romans 
often  filed  the  edges  of  coins  to  accommodate  them  to 
the  purpofes  of  ornament,  as  quarter  guineas  are  fome¬ 
times 
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How  to  di-  times  put  into  the  bottom  of  punch  ladles.  It  is  com- 
ftingpifti  mon  imitate  the  holes  of  medals  made  by  time  by 
means  of  aquafortis  ;  but  this  deftroys  the  tides  of 
a  coin  more  effectually  than  if  it  had  been  eat^  into 
naturally.  The  fraud,  however,  is  not  eatily  diftin- 
guilhed. 

III.  Medals  cajl  in  moulds  from  an  antique*— In  this 
from  an  an- mode  fome  forgers,  as  Beauvais  informs  us,  have  been 
tique,  p0  very  careful,  that  they  would  melt  a  common  me¬ 
dal  of  the  emperor  whom  they  meant  to  counterfeit, 
left  the  quality  of  the  metal  Ihould  betray  them. 
u  This  (fays  Mr  Pinkerton),  has  been  done  in  the  fil- 
ver  Septimius  Severus,  with  the  reverfe  of  a  trium¬ 
phal  arch,  for  which  a  common  coin  of  the  fame  prince 
has  been  melted  ;  and  in  other  inftances.”  Putting  me¬ 
tals  in  the  fire  or  upon  hot  iron  to  cleanfe  them,  gives 
them  an  appearance  of  being  call ;  for  foffie  fpots  of  the 
metal  being  foftcr  than  the  reft  will  run,  which  makes 
this  one  of  the  worft  methods  of  cleaning  medals. — 
The  direClions  given  for  difeovering  the  two  former 
deceptions  hold  good  alfo  in  this. 

IV.  Ancient  medals  retouched  and  altered. — This  is  a 
clafs  of  counterfeits  more  difficult  to  be  difeovered 
than  any  other.  u  The  art  (fays  Mr  Pinkerton)  ex¬ 
erted  in  this  clafs  is  aftonifhing  \  and  a  connoiffeur  is 
the  lefs  apt  to  fufpeCI  it,  becaufe  the  coins  themfelves 
arc  in  fa6l  ancient.  The  acute  minds  of  the  Italian 
artifts  exerted  themfelves  in  this  way,  when  the  other 
forgeries  became  common  and  known.  With  graving 
tools  they  alter  the  portraits,  the  reverfes,  and  the  in- 
feriptions  themfelves,  in  a  furprifing  manner.  Of  a 
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Claudius  ftruck  at  Antioch  they  make  an  Otho  *,  of 


a  Fauftina,  a  Titiana  ;  of  a  Julia  Severa,  a  Didia 


Clara  ;  of  a  Macrinus,  a  Pefcennius,  &c.  Give  them 


a  Marcus  Aurelius,  he  ftarts  up  a  Pertinax,  by  thicken¬ 
ing  the  beard  a  little,  and  enlarging  the  nofe.  In  ftiort, 
wherever  there  is  the  leaft  refemblance  in  perfons,  re¬ 
verfes,  or  legends,  an  artift  may  from  a  trivial  me¬ 
dal  generate  a  moft  fcarce  and  valuable  one.  This 
fraud  is  diftinguifhable  by  the  falfe  varnifh  which  fome- 
times  mafks  it  $  but,  above  all,  by  the  letters  of  the 
legend,  which  are  always  altered.  Though  this  be 
fometimes  done  with  an  artifice  almoft  miraculous,  yet 
moft  commonly  the  chara&ers  ftraggle,  are  difunited, 
and  not  in  a  line.” 

In  counterfeits  of  this  kind  fometimes  the  obverfe  is 
not  touched,  but  the  reverfe  made  hollow,  and  filled 
with  maftic  coloured  like  the  coin,  and  engraven  with 
fuch  device  and  legend  as  was  moft  likely  to  bring  a 
great  price  \  others  are  only  retouched  in  fome  minute 
parts,  by  which,  however,  the  value  of  the  coin  is 
much  diminifhed.  4i  Againft  all  thefe  arts  (fays  Mr 
Pinkerton),  fevere  ferutiny  muft  be  made  by  the  pur- 
chafer  upon  the  medal  itfelf  ;  and  the  inveftigation  and 
opinion  of  eminent  antiquaries  had  upon  its  being  al¬ 
tered,  or  genuine  as  it  is  iffued  from  the  mint.” 

V.  Medals  imprejfed  with  new  devices ,  or  foldered . — 
In  the  firft  article  of  this  clafs  the  reverfes  have  been 
devices,  or  totally  filed  off,  and  new  ones  impreffed  with  a  die 
soldered.  anci  hammer.  This  is  done  by  putting  the  face  or 
obverfe,  whichever  is  not  touched,  upon  different  folds 
of  pafteboard,  afterwards  applying  the  die  and  link¬ 
ing  it  with  a  hammer.  The  forgery  in  this  clafs  is 
very  eatily  difeovered,  as  the  devices  and  inferiptions 
>s>n  the  counterfeits  are  known  not  to  exift  on  true 
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medals :  as  the  Pons  & lius  on  the  reverfe  of  Adrian  j  How  to  Hi. 
the  Expeditio  Judaica  of  the  fame  emperor,  &c.  Itinguifh 
The  difference  of  fabrication  in  the  face  or  reverfe  truefrom 
will  be  difeovered  at  the  firft  glance  by  any  perfon  of  C°^er’ 

Hull.  v - v— 

The  foldered  medals  confift  of  two  halves  belong¬ 
ing  to  different  medals,  fawed  through  the  middle  and 
then  joined  with  folder.  This  mode  of  counterfeiting 
is  common  in  filver  and  brafs  'coins.  “  They  will 
take  an  Antoninus,  for  example,  and  faw  off  the  re¬ 
verfe,  then  folder  to  the  obverfe  which  they  have  treat¬ 
ed  in  the  fame  manner.  This  makes  a  medal,  which, 
from  an  unknowing  purehafer,  will  bring  a  hundred 
times  the  price  of  the  two  coins  which  compofe  it. 

When  the  deceit  is  ufed  in  brafs  coins,  they  take  care 
that  the  metals  be  of  one  hue  ;  though  indeed  fome 
pretenders  in  this  way  fometimes  folder  copper  and 
brafs  together,  which  at  once  reveals  the  deceit.  Me¬ 
dals  which  have  a  portrait  on  each  tide,  and  which 
are  generally  valuable,  are  the  moft  liable  to  a  fufpi- 
cion  of  this  fraud.  To  a  very  nice  eye  the  minute 
ring  of  folder  is  always  vitible  j  and  upon  inferting  a 
graver,  the  fabrication  falls  into  halves.” 

In  the  fame  manner  reverfes  are  fometimes  foldered 
to  faces  not  originally  belonging  to  them  ;  as  one  men¬ 
tioned  by  Pere  Jobert,  of  Domitian  with  an  amphi¬ 
theatre,  a  reverfe  of  Titus  joined  to  it.  Another  art 
is  fometimes  made  ufe  of  in  this  kind  of  counterfeits, 
of  which  there  is  an  inftance  of  the  temple  of  Janas 
upon  Nero’s  medals  j  where  the  middle  brafs  is  taken 
off,  and  inferted  in  a  cavity  made  in  the  middle  of  a 
large  coin  of  that  prince.  In  the  coins  of  the  lower 
empire,  however,  the  reverfes  of  medals  are  fometimes 
fo  connected  with  their  obverfes,  that  a  fufpieion  of 
forgery  fometimes  occurs  without  any  foundation. 

They  are  met  with  moft  commonly  after  the  time  of 
Gallienus,  when  fuch  a  number  of  ufurpers  arofe,  that 
it  was  difficult  to  obtain  an  exafl  portrait  of  their  fea¬ 
tures  ;  the  coiners  had  not  time,  therefore,  to  ftrike 
a  medal  for  thefe  as  they  could  have  done  for  other 
emperors  who  reigned  longer.  Hence,  on  the  reverfe 
of  a  medal  of  Marius,  who  reigned  only  three  days, 
there  is  pacator  0R3IS,  which  fliows  that  at  that 
time  they  had  reverfes  ready  fabricated,  to  be  applied 
as  occafion  might  require. 

VI.  Plated  medals ,  or  thofe  which  have  clefts. — It  lias  piate(f  mc 
been  already  remarked,  that  many  true  medals  are  dais,  &c. 
cracked  in  the  edges  ;  owing  to  the  repeated  ftrokes 
of  the  hammer,  and  the  little  degree  of  du&ility  which 
the  metal  poffeffes.  This  the  forgers  attempt  to  imi¬ 
tate  by  a  file  ;  but  it  is  eafy  to  diftinguifti  betwixt  the 
natural  and  artificial  cleft  by  means  of  a  fmall  needle. 

The  natural  cleft  is  wide  at  the  extremity,  and  appears 
to  have  a  kind  of  almoft  imperceptible  filaments ;  the 
edges  of  the  crack  correfponding  with  each  other  in 
a  manner  which  no  art  can  imitate. 

The  plated  medals  which  have  been  forged  in  an¬ 
cient  times  were  long  fuppofed  to  be  capable  of  refill¬ 
ing  every  effort  of  modern  imitation  ;  but  of  late 
years,  “  fome  ingenious  rogues  (fays  Mr  Pinkerton), 
thought  of  piercing  falfe  medals  of  filver  with  a  red- 
hoh  needle,  which  gave  a  blackncfs  to  the  infide  of 
the  coin,  and  made  it  appear  plated  to  an  injudicious 
eye.  This  fraud  is  eatily  diftinguifhed  by  feraping  the 
infide  of  the  metal.”  It  is,  however,  very  difficulty  to 
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diftinguifti  the  forgeries  of  rude  money  when  not  caff ; 
and  our  author  gives  no  other  dire&ion  than  to  confult 
a  fkilful  medallift.  Indeed,  notwithstanding  all  the 
dire&ions  already  given,  this  feems  to  be  a  refource 
which  cannot  by  any  means  with  fafety  be  neglected. 
A  real  and  practical  knowledge  of  coins  “  is  only  to 
be  acquired  (fays  he)  by  feeing  a  great  number,  and 
’  comparing  the  forged  with  the  genuine.  It  cannot 
therefore  be  too  much  recommended  to  the  young 
connoiffeur,  who  wilhes  to  acquire  fome  knowledge  in 
this  way,  to  vifit  all  the  fales  and  cabinets  he  can,  and 
to  look  upon  all  aneient  medals  with  a  very  microfco- 
pic  eye.  By  thefe  means  only  is  to  be  acquired  that 
ready  knowledge  which  enables  at  firft  glance  to  pro¬ 
nounce  upon  a  forgery,  however  ingenious.  Nor  let 
the  feienee  of  medals  be  from  this  concluded  to  be  un¬ 
certain  \  for  no  knowledge  is  more  certain  and  imme¬ 
diate,  when  it  is  properly  ftudied  by  examination  of 
the  real  obje£b.  A  man  who  buys  coins,  trufting 
merely  to  his  theoretic  perufal  of  medallic  books,  will 
find  himfelf  wofully  miftaken.  He  ought  to  ftudy 
coins  firft,  where  only  they  can  be  ftudied,  in  them- 
felves.  Nor  can  it  be  matter  of  wonder  or  implica¬ 
tion  of  caprice,  that  a  medallift  of  (kill  ftiould  at  one 
perception  pronounce  upon  the  veracity  or  falfehood 
of  a  medal ,  for  the  powers  of  the  human  eye,  em¬ 
ployed  in  certain  lines  of  fcience,  are  amazing.  Hence 
a  ftudent  can  diftinguifh  a  book  among  a  thoufand  fi- 
milar,  and  quite  alike  to  every  other  eye  :  hence  a 
(hepherd  can  difeern,  &.c.^  hence  the  medallift  can 
fay  in  an  inftant,  *  this  is  a  true  coin,  and  this  is  a 
falfc,’  though  to  other  people  no  diftin£fion  be  percep¬ 
tible.” 

Forgeries  of  modern  coins  and  medals,  Mr  Pinker¬ 
ton  obferves,  are  almoft  as  numerous  as  of  the  ancient. 
The  fatiric  coin  of  Louis  XII.  Perdam  Babylonis 
NO  men,  is  a  remarkable  inftance  :  the  falfe  coin  is  larger 
than  the  true,  and  bears  date  1512.  The  rude  coins 
of  the  middle  ages  are  very  eafily  forged,  and  forgeries 
have  accordingly  become  common.  Forged  coins  of 
Alfred  and  other  early  princes  of  England  have  ap¬ 
peared,  foine  of  which  have  been  done  with  great  art. 
“  The  two  noted  Englilh  pennies  of  Rich  I.  fays  our 
author,  arc  of  this  ftamp;  and  yet  have  impofed  upon 
Meffrs  Folkes  and  Snelling,  who  have  publifhed  them 
as  genuine  in  the  two  belt  books  upon  Engliftt  coins. 
But  they  were  fabricated  by  a  Mr  White  of  New- 
gate-ftrect,  a  noted  colle&or,  who  contaminated  an 
other  wife  fair  character  by  fuch  practices.  Such  for¬ 
geries,  though  eafy,  require  a  (kill  in  the  hiftory  and 
coinage  of  the  times,  which  luckily  can  hardly  fall  to 
the  lot  of  a  common  Jew  or  mechanic  forger.  But 
the  pra&ice  is  deteftable,  were  no  gain  propofed :  and 
they  wTho  (loop  to  it  muft  fuppofe,  that  to  embarrafs 
the  path  of  any  fcience  with  forgery  and  futility,  im¬ 
plies  no  infamy.  In  forgeries  of  ancient  coin,  the 
fi&ion  is  perhaps  fufficiently  atoned  for  by  the  vaft 
fkill  required  *,  and  the  artift  may  plaufibly  allege,  that 
his  intention  was  not  to  deceive,  but  to  excite  his  ut- 
moft  powers,  by  an  attempt  to  rival  the  ancient  ma¬ 
ilers.  But  no  poffible  apology  can  be  made  for  for¬ 
ging  the  rude  money  of  more  modern  times.  The 
crime  is  certainly  greater  than  that  which  leads  the 
'Common  coiner  to  the  gallovrs  5  inafmueh  as  it  is  com- 
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Sect.  VIII.  Of  the  Value  of  Medals . 

All  ancient  coins  and  medals,  though  equally  ge¬ 
nuine,  are  not  equally  valuable.  In  medals  as  well 
as  in  every  thing  elfc,  the  fcarcity  of  a  coin  ft  amps  a 
value  upon  it  which  cannot  otherwife  be  derived  from 
its  intrinfic  worth.  There  are  four  or  five  degrees  of 
rarity  reckoned  up  ;  the  higheft  of  which  is  called 
unique .  The  caufe  is  generally  aferibed  to  the  fewnefs 
of  number  thrown  off  originally,  or  to  their  having  been 
called  in,  and  recoined  in  another  form.  To  the  for¬ 
mer  caufe  Mr  Pinkerton  aferibes  the  fcarcity  of  the  cop¬ 
per  of  Otho  and  the  gold  of  Pefcennius  Niger  *,  to  the 
latter  that  of  the  coinage  of  Caligula  \  u  though  this  laft 
(fays  he)  is  not  of  fingular  rarity ;  which  {hows  that 
even  the  powrer  of  the  Roman  fenatc  could  not  annihi¬ 
late  an  cftabliilied  money  •,  and  that  the  firft  caufe  of 
rarity,  arifing  from  the  finall  quantity  originally  ft  ruck, 
ought  to  be  regarded  as  the  principal.” 

In  the  ancient  cities  Mr  Pinkerton  aferibes  the  fear-  catlj^  ot- 
city  of  coin  to  the  poverty  or  fmallncfs  of  the  ftate ;  the  fcarcity 
but  the  fcarcity  of  ancient  regal  and  imperial  coins  of  medals 
arifes  principally  from  the  (hortnefs  of  the  reign  }  and  in  ancient 
fometimes  from  the  fuperabundance  of  money  before, Clties* 
whieh  rendered  it  almoft  unneceffary  to  coin  any 
money  during  the  reign  of  the  prince.  An  example 
of  this  we  have  in  the  fcarcity  of  the  (hillings  of 
George  III.  which  ftiows  that  (liortnefs  of  reign  does 
not  always  occafion  a  fcarcity  of  coin  :  and  thus  the 
coins  of  Harold  II.  who  did  not  reign  a  year,  are  very 
numerous,  while  thofe  of  Richard  I.  who  reigned  ten, 
arc  almoft  unique. 

Sometimes  the  rareft  coins  lofe  tlicir  value,  and  be- Rar<f  coins 
come  common.  This  our  author  aferibes  to  the  high  fometimes 
price  given  for  them,  which  tempts  the  peffedors  tobecOTne 
bring  them  to  market }  but  chiefly  to  the  difeovering 
of  hoards  of  them.  The  former  caufe  took  place  with^^. 
Queen  Anne’s  farthings,  fome  of  which  formerly  fold 
at  five  guineas  }  nay,  if  wc  could  believe  the  newfpapers, 
one  of  them  was  fome  years  ago  fold  for  960I.  :  the  lat^ 
ter  with  the  coins  of  Canute,  the  Danifh  king  of  Eng¬ 
land  y  which  were  very  rare  till  a  hoard  of  them  was  dif- 
covered  in  the  Orkneys.  As  difeoveries  of  this  kind, 
however,  produce  a  temporary  plenty,  fo  when  they 
are  difperfed  the  former  fcarcity  returns  ;  while,  on  the 
other  hand,  fome  of  the  common  coins  become  rare 
through  the  mere  circumftancc  of  negle<ft. 

As  double  the  number  of  copper  coins  of  Greek  Silver  corns 
cities  are  to  be  met  with  that  there  are  of  filver,  the*11  what 
latter  are  of  eonfequence  much  more  eftcemed  :  but  c^es  moft 
the  reverfe  is  the  cafe  with  thofe  of  the  Greek  princes.6  eenie 
All  the  Greek  civic  coins  of  filver  are  very  rare,  ex¬ 
cepting  thofe  of  Athens,  Corinth,  Meffana,  Dyrrha- 
chium,  Maflilia,  Syracufe,  and  fome  others.  Of  the 
Greek  monarchic  coins,  the  moft  rare  are  the  tetra- 
drachms  of  the  kings  of  Syria,  the  Ptolemies,  the  fo- 
vereigns  of  Macedon  and  Bithynia,  excepting  thofe  of 
Alexander  the  Great  and  Lyfimachus.  Thofe  of  the 
kings  of  Cappadocia  are  of  a  fmall  fize,  and  fcarce  to 
be  met  with.  Of  thofe  of  Numidia  and  Mauritania, 
the  coins  of  Juba,  the  father,  are  common  )  but  thofe 
X  of 


i6z 


Value. 


99 

Greek  cop¬ 
per  coins. 


IOO 

Roman  con- 
fular  coins. 


IOI 

deaden  Ro¬ 
man  coins. 


10% 
Of  coins 
blundered 
in  the 
mintage. 


MED 

of  the  fon,  and  nephew  Ptolemy,  fcarce.  Coins  of  the 
J  kings  of  Sicily,  Parthia,  and  Judtea,  are  rare  ;  the 
laft  very  much  fo.  We  meet  with  no  coins  of  the 
kings  of  Arabia  and  Comagene  except  in  brals  ;  thofe 
of  the  kings  of  Bofphorus  are  in  ele&rum,  and  a  few 
in  brad,  but  all  of  them  rare  ■,  as  are  likewile  thofe 
of  Philetenis  king  of  Pergamus,  and  of  the  kings  of 
Pontus.  In  the  year  1777,  a  coin  of  Mithridates  fold 
for  26L  5s.  Didrachms  of  all  kings  and  cities  are 
fcarce,  excepting  thofe  of  Corinth  and  her  colonies  ; 
but  the  gold  coins  of  Philip  of  Macedon,  Alexander 
the  Great,  and  Lyfimachus,  as  has  already  been  ob- 
ferved,  are  common.  The  diver  tetradraclims  of  all 
kings  bear  a  very  high  price.  The  didrachm  of  Alex¬ 
ander  the  Great  is  one  of  the  fcarcefl  of  the  fmallcr 
Greek  lilver,  coins  3  fome  of  the  other  princes  are  not 
uncommon. 

In  mod  cafes  the  copper  money  of  the  Greek  mo- 
narchs  is  fcarce  3  but  that  of  Hiero  I.  of  Syracufe  is 
uncommonly  plenty,  as  well  as  that  of  feveral  of  the 
Ptolemies. 

The  mod  rare  of  the  confular  Roman  coins  are  thofe 
redored  by  Trajan  :  of  the  others  the  gold  confular 
coins  are  the  mod  rare,  and  the  lilver  the  mod  com¬ 
mon  3  excepting  the  coin  of  Brutus  with  the  cap  of 
liberty,  already  mentioned,  with  fome  others.  Some 
of  the  Roman  imperial  coins  are  very  fcarce,  particu¬ 
larly  thofe  of  Otho  in  brafs  3  nor  indeed  does  he  occur 
at  all  on  anv  coin  druck  at  Rome  :  but  the  reafon  of 
this  may  with  great  probability  be  fuppofed  to  have 
been  the  (hortnefs  of  his-  reign.  His  portrait  upon 
the  brafs  coins  of  Egypt  and  Antioch  is  very  bad  3  as 
well  as  almod  all  the  other  imperial  coins  of  Greek 
cities.  The  bed  likenefs  is  on  his  gold  and  lilver 
coins  ;  the  latter  of  which  are  very  common.  The 
Greek  and  Egyptian  coins  are  all  of  fmall  or  middling 
fizes,  and  have  reverfes  of  various  kinds  :  thofe  of  An¬ 
tioch  have  Latin  legends,  as  well  as  mod  of  the  other 
imperial  coins  of  Antioch.  They  have  no  other  reverfe 
but  the  SC  in  a  wreath  ;  excepting  in  one  indance  or 
two  of  the  large  and  middle  brafs,  where  the  inferip- 
tions  are  in  Greek.  Latin  coins  of  Otho  in  brafs, 
with  figures  on  the  reverfe,  are  certainly  falfe  3  though 
in  the  cabinet  of  D’Ennery  at  Paris  there  was  an  Otho 
in  middle  brafs  redored  by  Titus,  which  wTas  edeemed 
genuine  by  connoiffeurs. 

The  leaden  coins  of  Rome  are  very  fcarce  :  Mod 
of  them  are  pieces  druck  or  cad  on  occafion  of  the 
faturnalia  ;  others  are  tickets  for  fedfvals  and  exhi¬ 
bitions,  both  private  and  public.  The  common  tickets- 
for  theatres  were  made  of  lead,  as  were  the  contorniati ; 
perpetual  tickets,  like  the  Englidi  lilver  tickets  for 
the  opera.  Leaden  medallions  are  alfo  found  below 
the  foundations  of  pillars  and  other  public  buildings, 
in  order  to  perpetuate  the  memory  of  the  founders. 
From  the  time  of  Augudus  alfo  we  find  that  leaden 
feals  were  ufed.  The  work  of  Ticoriui  upon  this  fub- 
je£l,  entitled  Piombi  Antiochi ,  is  much  recommended  by 
Mr  Pinkerton. 

The  Roman  coins,  which  have  been  blundered  in 
the  manner  formerly  mentioned,  are  very  rare,  and  un- 
defervedly  valued  by  the  connoiffeurs.  The  blunders 
in  the  legends  of  tbefc  coins,  which  in  all  probability 
are  the  mere  effe&s  of  accident,  have  been  fo  far  mif- 
taken  by  fome  medallids,  that  they  have  given  rife  to 
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imaginary  emperors  who  never  exifled.  A  coin  of  Pftrchafe. 
Faudina,  which  has  on  the  reverfe  sousti.  s.  C.  puz- 
zled  all  the  German  antiquaries,  till  at  lad  Klotz  gave 
it  the  following  facetious  interpretation  :  Sine  omni  utu 
litate  feSiamini  tantas  inept  ias*.  I0^ 

The  hcptarcliic  coins  of  England  are  generally  rare,Heptarchici 
except  thofe  called  Jlycas ,  which  are  very  common,  asco*ns°f 
well  as  thofe  of  Burgred  king  of  Mercia.  The  coins Engian<i' 
of  Alfred  which  bear  his  bud  are  fcarce,  and  his  other 
money  much  more  fo.  Thofe  of  Hardyknute  are  fo 
rare,  that  it  was  even  denied  that  they  had  an  exid- 
ence  3  but  Mr  Pinkerton  informs  us,  that  there  are 
three  in  the  Britith  mufeum,  upon  all  of  which  the 
name  HARTHCANUT  is  quite  legible.  No  Englilh 
coins  of  King  John  are  to  be  met  with,  though  there 
are  fome  Iriih  ones  3  and  only  French  coins  of  Richard  I* 

“  Leake  (fays  Mr  Pinkerton)  made  a  drange  blun¬ 
der,  in  aferibing  coins  of  different  kings  with  two  faces, 
and  otherwife  {polled  in  the  damping,  to  this  prince  ; 
in  which,  as  ufual,  he  has  been  followed  by  a  milled 
number.”  lQ/ 

Coins  of  Alexander  II.  of  Scotland  are  rather  fcarce, Scottish 
but  thofe  of  Alexander  III.  are  more  plentiful.  Thofe  coins, 
of  John  Baliol  are  rare,  and  none  of  Edward  Baliol  are 
to  be  found. 


Sect.  IX.  Of  the  Pur  chafe  of  Medals . 

Medals  are  to  be  had  at  the  (hops  of  goldfmitlis- 
and  filverfmiths,  with  thofe  who  deal  in  curiolities^ 

&c.  but  in  great  cities  there  are  profeffed  dealers  in 
them.  The  bed  method  of  purchaling  medals,  how¬ 
ever,  is  that  of  buying  whole  cabinets,  which  are  every 
year  expofed  to  au&ion  in  London.  In  thefe  the  rare 
medals  are  fold  by  themfelves :  but  the  common  ones 
are  put  up  in  large  lots,  fo  that  the  dealers  commonly 
purchafe  them.  Mr  Pinkerton  thinks  it  would  be> 
better  that  medals  were  fold  one  by  one  3  becaufe  al¬ 
lot  is  often  valued  and  purchafed  for  the  fake  of  a. 
dngle  coin  3  while  the  others  feparately  would  fell  for. 
perhaps  four  times  the  price  of  the  whole  lot.  “  If 
any  man  of  common  fenfe  and  honedy  (fays  Mr  Pin¬ 
kerton),  were  to  take  up  the  trade  of  felling  coins  in 
London,  he  would  make  a  fortune  in  a  diort  time.  I  his 
profitable  bufinefs  is-  now:  in  the  hands  of  one  or  two 
dealers,  who  ruin  their  own  intered  by  making  an  ele¬ 
gant  dudy  a  trade  of  knavery  and  impofition.  If  they 
buy  300  coins  for  10s.  they  will  afk  3s.  for  one  of  the 
word  of  them  !  nay,  fell  forged  coins  as  true  to  the  ig¬ 
norant.  The  fimpletons  complain  of  want  of  bufinefs. 

A  knave  is  always  a  fool.”  I0^ 

The  gold  coins  of  Carthage,  Cyrene,  and  Syracufe, ,Pricc  of 
are  worth  about  twice  their  intriniic  value  as  metal  3  £°hj  coiny 
but  the  other  gold  civic  coins  from  5I.  to  30I.  each.  ^ ar  ^ 
The  only  gold  coins  of  Athens  certainly  known  to  6  *  . 

exid  are  two  lately  procured  by  the  king.  One  of 
thefe  remains  in  poffeflion  of  his  majedy,  but  the  other 
was  given  by  the  queen  to  Dr  Hunter.  There  was 
another  in  the  Britidi  mufeum,  but  fufpe£fed  not  to 
be  genuine.  Dr  Hunter’s  coin,  then,  if  fold,  would 
bear  the  highed  price  that  could  be  expc&ed  for  a 
coin.  106  I 

The  lilver  coins  of  Syracufe,  Dyrrhachium,  Madi-Of  filvcr  ■ 
lia,  Athens,  and  a  few  other  dates,  are  common  ;  the001115, 
drachmas  and  coins  of  Idler  fize  are  worth  about 

five 


MEDALS. 


107 

Greek  cop¬ 
per  coins. 


108 

Gold  coins 
of  Philip 
and  Alex- 
inder. 


furchaf*.  five  {hillings  j  the  didrachms,  tetradrachms,  & c.  from 
-—v—-*  five  to  ten,  according  to  their  lize  and  beauty  j  the 
larged,  as  might  naturally  be  expelled,  being  more 
valuable  than  the  fmall  ones.  The  tetradrachms,  when 
of  cities  whofe  coins  are  common,  are  worth  from  7s. 
6d.  to  il.  is.  5  but  it  is  impoflible  to  put  a  value  upon 
the  rare  civic  coins  \  ten  guineas  have  been  given  for 
a  finglc  one. 

The  Greek  copper  coins  are  common,  and  are  almoft 
all  of  that  kind  called  fmall  brafs  ;  the  middle  fize  be¬ 
ing  fearee,  and  the  largeft  in  the  ages  prior  to  the  Ro¬ 
man  emperors  extremely  fo.  The  common  Greek  eoins 
of  brafs  bring  from  3d.  to  i8d.  according  to  their  pre- 
fervation  •,  but  when  of  cities,  whofe  coins  are  rare, 
much  higher  prices  are  given.  “  The  want  of  a  few 
cities,  however  (fays  Mr  Pinkerton),  is  not  thought  to 
injure  a  collection  *,  as  indeed  new  names  are  difeover- 
ed  every  dozen  of  years,  fo  that  no  afiortment  can  be 
perfeCt.  To  this  it  is  owing  that  the  rarity  of  the  Gre¬ 
cian  civic  coins  is  not  much  attended  to.” 

The  gold  coins  of  Philip  and  Alexander  the  Great 
being  very  common,  bear  but  from  five  to  ten  fhillings 
above  their  intrinfic  value  5  but  thofe  of  the  other 
princes,  being  rare,  fell  from  3I.  to  30I.  each,  or  even 
more. 

The  tetradrachms  are  the  deareft  of  the  {liver  mo¬ 
narchic  money,  felling  from  five  to  ten  fhilling3  j  and 
if  very  rare,  from  3I.  to  3 ol.  Half  thefe  prices  may 
be  obtained  for  the  drachmas,  and  the  other  denomina- 
10p  tions  in  proportion*, 
hreck  cop-  The  Greek  copper  coins  are  for  the  moft  part  fear¬ 
er  coins  cer  than  the  filver,  except  the  Syro-Grecian,  which 

haif die °  are  commorb  and  almoft  all  of  the  fize  called  fmall 
liver.  brafs.  “  They  ought  (fays  Mr  Pinkerton),  to  bear  a 
high  price  ;  but  the  metal  and  fimilarity  to  the  cop¬ 
per  civic  coins,  which  are  common,  keep  their  a&ual 
purchafe  moderate,  if  the  feller  is  not  well  inftrufled, 
and  the  buyer  able  and  willing  to  pay  the  price  of 
rarity.” 

The  name  of  weights  given  to  the  ancient  Roman 
afes  is,  according  to  our  author,  exceedingly  improper  ; 
as  that  people  had  weights  of  lead  and  brafs  fides, 
without  the  leaf!  appearance  of  a  portrait  upon  them. 
Thefe  denote  the  weight  by  a  certain  number  of  knobs  5 
and  have  like  wife  fmall  fleurettes  engraved  upon  them. 
According  to  Mr  Pinkerton,  whenever  we  meet  with  a 
piece  of  metal  flamped  on  both  fides  with  bulls  and 
figures,  we  may  lay  it  down  as  a  certain  rule  that  it  is 
a  coin  \  but  when  (lightly  ornamented  and  marked  up¬ 
on  one  fide  only,  we  may  with  equal  certaintyconclude 
it* to  be  a  weight. 

Tee  of  the  The  ancient  Roman  afes  are  worth  from  :2s.  to  2:1. 
icient  Ho-  according  to  the  Angularity  of  their  devices.  Confu- 
an  a  es*  lar  gold  coins  are  worth  from  il.  to  5I.  Pompey  with 
his  fons  21I.  and  the  two  Eruti  23I.  The  filver  coins 
are  univerfally  worth  from  a  (hilling  to  half  a  crown, 
excepting  that  of  the  cap  of  liberty  and  a  few  others, 
which,  if  genuine,  will  bring  from  10s.  to  5I.  The 
confular  copper  bears  an  equal  price  with  the  filver,  but 
is  more  rare  ,  the  confular  filver  coins  reftored  by  Tra¬ 
jan  are  worth  20s.  each. 

With  regard  to  the  Roman  imperial  coins,  it  is  to 
be  obferved,  that  fome  of  thofe  which  belong  to  princes 
whofe  coins  are  numerous,  may  yet  be  rendered  ex¬ 
tremely  valuable  by  uncommon  reverfes.  Mr  Pinker- 
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ton  particularly  points  out  that  of  Auguftus,  with  the  Arrange- 
lcgend  C.  Marivs  TrogVS,  which  is  worth  three  ment>  &c- 
guineas,  though  the  filver  coins  of  that  prince  in  ge-  y 
neral  are  not  worth  above  a  (hilling.  In  like  manner, 
the  common  gold  coins  of  Trajan  are  not  wrorth  above 
twenty  fhillings  *,  while  thofe  with  Bcfilica  Ulpia ,  Fo¬ 
rum  Trajan  i,  Divi  Nerva  et  Trajanus ,  Paler,  Dim 
Nerva  et  Platina  Aug .  ProfeBio  Aug .  Regna  AJjignata , 

Rex  Par  thus,  and  fome  others,  bear  from  three  to  fix 
pounds.  The  ticket  medals  belong  to  the  Roman  fe- 
nate,  and  are  worth  from  three  to  ten  fhillings.  The 
forged  coins  and  medallions  of  the  Paduan  fell  from  one 
to  three  (hillings  each. 

Of  the  coins  of  other  nations,  thofe  of  Hilderie  Barbaric 
king  of  the  Vandals  are  in  filver,  and  w  orth  10s.  }  coins, 
the  fmall  brafs  of  Athanaric,  5s.  5  the  gold  of  Theo- 
doric  2I.  5  the  fecond  brafs  of  Theodahat  5s.  j  the 
fecond  brafs  of  Badueta  rare,  and  wTorth  10s.  ;  the 
third  brafs,  3s.  The  Britifh  coins  are  very  rare,  and 
worth  from  ten  fhillings  to  two  guineas  each,  feme- 
times  much  more.  Medals  with  unknown  characters 
are  alwrays  fearee  and  dear.  Saxon  pennies  of  the 
heptarchy  are  rare,  and  worth  from  -ten  fhillings  to 
ten  pounds ,  according  to  their  fcarcity  and  preserva¬ 
tion.  The  coins  of  the  Englifh  kings  are  common  5 
thofe  of  Edward  the  Confeflcr,  in  particular  ,  others 
are  rare,  and  worth  from  ten  (hillings  to  two  guineas, 
while  two  of  Hardyknute  are  worth  no  lefs  than  ten 
guineas.  The  gold  medals  of  Henry,  in  1545,  and 
the  coronation  of  Edward,  are  worth  20I.  each  :  the- 
Mary  of  Trezzo,  3I.  j  Simon’s  head  of  Thurloe  in 
gold  is  worth  1 2I.  \  his  oval  medal  in  gold  upon 
Blake’s  naval  victory  at  fea  is  worth  30I.  5  and  his 
trial  piece,  if  brought  to  a  fale,  wrould,  in  Mr  Pinker¬ 
ton’s  opinion,  bring  a  dill  higher  price.  The  medals 
of  Queen  Anne,  which  are  intrinfically  worth  about 
twro  guineas  and  a  half,  fell  for  about  3I.  each  \  the 
filver,  of  the  fize  of  a  crown  piece,  fell  for  10s.  and 
the  copper  from  five  to  ten  (hillings.  Daffier’s  copper 
pieces  fell  from  two  to  five  (hillings,  and  a  few  bear  a 
higher  price.  .  II4 

The  Scottifh  gold  coins  fell  higher  than  the  Eng- Gold  coins 
li(h,  but  the  others  are  on  a  par.  The  (hilling  of  Mary  of  Scotland 
with  the  bu(t  is  rare,  and  fells  for  no  lefs  than  30I.  \ 
the  half  3I.3  and  the  royal  5I.  5s.  The  French  teftoon 
of  Francis  and  Mary  brings  iol.  10s.  and  the  Scottifii 
one  of  Mary  and  Henry  wrould  bring  50I.  as  would 
alfo  the  medal  of  James  IV.  The  coronation  medal  of 
Francis  and  Mary  is  worth  20I.  B riot’s  coronation 
medal  fold  in  17 55  only  for  two  guineas  at  Dr  Mead’s 
fale  •y  but  would  now  bring  20I.  if  fold  according  to 
rarity. 

The  Englifh  coins  (truck  in  Ireland  are  of  much  the  Englifh 
fame  price  with  thofe  of  the  native  country  ;  but  the  coins  Hruck 
St  Patrick’s  halfpence  and  farthings  are  rather  fearee, in  defend, 
and  the  rare  crown  of  white  metal  is  wrorth  4I.  The 
gun-money  of  James  II.  and  all  other  Irilh  coins  are 
very  common. 


Sect.  X.  Arrangement  of  Medals ,  with  the  InJlruBion 
to  be  derived  from  them . 

Having  thus  given  a  full  account  of  every  thing  ia 
general  relative  to  medals,  we  mud  now  eome  to  feme  ■ 
particulars  refpe&ing  their  arrangement,  and  the  enter-  x 
X  2  tainment 
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Arrange-  tainment  which  a  medallift  may  expert  from  the  trouble 
snent,  &lc.'  ancj  CXpence  he  is  at  in  making  a  colle£tion. 

It  lias  already  been  obferved,  that  one  of  the  prin¬ 
cipal  ufes  of  medals  is  the  elucidation  of  ancient  hi- 
ftory.  Hence  the  arrangement  of  his  medals  is  the 
firft  thing  that  mull  occur  in  the  formation  of  a  cabi¬ 
net.  The  mo  ft  ancient  medals  with  which  we  are  ac¬ 
quainted  are  tliofe  of  Alexander  I.  of  Macedon,  who 
began  to  reign  about  501  years  before  Chrift.  The 
feries  ought  of  confequence  to  begin  with  him,  and  to 
be  fuccecdcd  by  the  medals  of  Sicily,  Caria,  Cyprus, 
Heraclia,  and  Pontus.  Then  follow  Egypt,  Syria, 
the  Cimmerian  Bofphorus,  Thrace,  Bithynia,  Par- 
thia,  Armenia,  Damafcus,  Cappadocia,  Paplilagonia, 
Pergamus,  Galatia,  Cilicia,  Sparta,  Paeonia,  Epirus, 
Iliyricum,  Gaul,  and  the  Alps,  including  the  fpace  of 
time  from  Alexander  the  Great  to  the  birth  of  Chrift, 
and  which  is  to  be  accounted  the  third  medaliic  feries 
of  ancient  monarchs.  The  laft  feries  goes  down  to 
the  fourth  century,  including  fome  of  the  monarchs 
of  Thrace,  Bofphorus,  and  Parthia,  with  thofe  of 
Comagcne,  Edeffa  or  Ofrhoene,  Mauritania,  and  Ju¬ 
daea.  A  moft  diftin£t  feries  is  formed  by  the  Roman 
emperors,  from  Julius  Caefar  to  the  definition  of 
Rome  by  the  Goths  \  nay,  for  a  much  longer  period, 
were  it  not  that  towards  the  latter  part  of  it  the  coins 
become  fo  barbarous  as  to  deftroy  the  beauty  of  the 
collc&ion.  Many  feries  may  be  formed  of  modern  po- 
114  tentates. 

Diadem  an  By  means  of  medals  we  can  with  great  certainty 
ancient  cm-  determine  the  various  ornaments  worn  by  ancient 
fovereign  Pr^nces  as  badges  of  diftin£tion.  The  Grecian  kings 
authority,  have  generally  the  diadem,  without  any  other  orna¬ 
ment  *,  and  though  in  general  the  fide  of  the  face  is 
prefented  to  view,  yet  in  fome  very  ancient  Greek  and 
Roman  confular  coins,  full  faces  of  excellent  work- 
manfhip  arc  met  with.  On  feveral  coins  alfo  two  or 
three  faces  are  to  be  feen,  and  thefe  are  always  account¬ 
ed  very  valuable. 

The  diadem,  which  was  no  more  than  a  ribbon  tied 
round  the  head  with  a  floating  knot  behind,  adorns 
all  the  Grecian  princes  from  firft  to  laft,  and  is  almoft 
an  infallible  mark  of  fovereign  power.  In  the  Pioman 
confular  coins  it  is  feen  in  conjunction  with  Numa  and 
Ancus,  but  never  afterwards  till  the  time  of  Licinius, 
the  colleague  of  Conftantine.  Dioclefian,  indeed,  ac¬ 
cording  to  Mr  Gibbon,  firft  wore  the  diadem,  but  his 
portrait  upon  coins  is  never  adorned  with  it.  So  great 
an  averfion  had  the  Romans  to  kingly  power,  that 
they  rather  allowed  their  emperors  to  afiiime  the  ra¬ 
diated  crown,  the  fymbol  of  divinity,  than  to  wear  a 
diadem  \  but,  after  the  time  of  Conftantine,  it  becomes 
common.  The  radiated  crown  appears  firft  on  the 
pofthumous  coins  of  Auguftus  as  a  mark  of  deifica¬ 
tion,  but  in  fome  what  more  than  a  century  became 
common. 

The  laurel  crown,  at  firft  a  badge  of  conqucfl,  was 
afterwards  permitted  by  the  fenate  to  be  worn  by  Ju¬ 
lius  Caffar,  in  order  to  hide  the  baldnefs  of  his  head. 
From  him  all  the  emperors  appear  with  it  on  their 
medals,  even  to  our  own  times.  In  the  lower  empire 
the  crown  is  fometimes  held  by  a  hand  above  the  head, 
as  a  mark  of  piety.  Befides  thefe,  the  naval,  mural, 
and  civic  crowns  appear  on  the  medals  both  of  empe¬ 
rors  and  other  eminent  men,  to  denote  their  great  ac- 
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tions.  The  laurel  crown  is  alfo  fometimes  worn  by  Arrange 
the  Greek  princes.  The  Arfacidae  of  Parthia  wear  troenh  &c.  j 
a  kind  of  fafh  round  the  head,  with  their  hair  in  rows 
of  curls  like  a  wig.  The  Armenian  kings  have  the 
tiara,  a  kind  of  cap  which  was  efteemed  the  badge  of 
imperial  power  in  the  eaft.  Conical  caps  are  feen  on 
the  medals  of  Xerxes,  a  petty  prince  of  Armenia,  and 
Juba  the  father,  the  former  having  a  diadem  around 

^*  .  .  .  .  Ir5 

The  impious  vanity  of  Alexander  and  his  fucceffors  Symbols  of , 

in  affuming  divine  honours  is  manifeft  on  their  medals,  divinity  on  | 
where  various  fymbols  of  divinity  are  met  with.  Some 
of  them  have  an  horn  behind  their  ear,  either  to  de-  and  his  lhc 
note  their  flrength,  or  that  they  were  the  fucceffors  of  ccfifors, 
Alexander,  to  whom  this  badge  might  be  applied  as 
the  foil  of  Jupiter  Ammon.  This,  how'ever,  Mr 
Pinkerton  obferves,  is  the  only  one  of  thefe  fymbols 
which  certainly  denotes  an  earthly  fovereign,  it  being 


doubted  whether  the  reft  are  not  all  figures  of  £ods.— 


According  to  Eckhet,  even  the  horn  and  diadem  be¬ 
long  to  Bacchus,  who  invented  the  latter  to  cure  his 
headaches  j  and,  according  to  the  fame  author,  the 
only  monarch  who  appears  on  coins  with  the  horn  is 
Lyfimaelius.  We  are  informed,  how7ever,  by  Plutarch, 
that  Pyrrhus  had  a  creft  of  goats  horns  to  his  helmet  ; 
and  the  goat,  we  know,  was  a  fymbol  of  Macedon. 
Perhaps  the  fucceffors  of  Alexander  wore  this  badge 
of  the  horn  in  confequence.  The  helmet  likewife  fre¬ 
quently  appears  on  the  heads  of  fovereigns,  and  Con¬ 
ftantine  I.  has  helmets  of  various  forms  curioufly  orna¬ 
mented. 

The  diadem  is  worn  by  moft  of  the  Greek  queens, 
by  Orodaltis,  daughter  of  Lycomedes,  king  of  Bithy¬ 


nia  and  though  the  Roman  empreffes  never  appear 


with  it,  yet  this  is  more  than  eompenfated  by  the  va¬ 
riety  of  their  headdreffes.  Sometimes  the  bull  of  an 
emprefs  is  fupported  by  a  crefcent,  to  imply  that  flic 
was  the  moon,  as  her  hufband  wTas  the  fun  of  the  flate. 

The  toga,  or  vail  drawm  over  the  face,  at  firft  implied 
that  the  perfon  wras  inverted  with  the  pontifical  office  } 
and  accordingly  we  find  it  on  the  bulls  of  Julius  Caefar, 
while  pontifex  maximus.  It  likewife  implies  the  au- 
gurfhip,  the  augurs  having  a  particular  kind  of  gown 
called  lana ,  with  wdiich  they  covered  their  heads  when 
obferving  an  omen.  In  latter  times  this  implies  only 
confecration,  and  is  common  in  coins  of  empreffes. 

It  is  firft  met  with  on  the  coins  of  Claudius  Gothicus 
as  the  mark  of  confecration  of  an  emperor.  The 
nimbus ,  or  glory,  now  appropriated  to  faints,  has  been 
already  mentioned.  It  is  as  ancient  as  Auguftus,  but 
is  not  to  be  met  with  on  many  of  the  imperial  medals, 
even  after  it  began  to  be  appropriated  to  them.  There 
is  a  curious  coin,  which  lias  upon  the  reverfe  of  the 
common  piece,  with  the  head  of  Rome,  Urbs  Roma, 
in  large  brafs,  Conftantine  I.  fitting  amid  Victories 
and  genii,  with  a  triple  crown  upon  his  head  for  Eu¬ 
rope,  Alia,  and  Africa,  with  the  legend  Securitas 
Romal. 

In  general  only  the  buft  is  given  upon  medals,  portraits 
though  fometimes  half  the  body  or  more  \  in  which  upon  mc- 
latter  cafe  the  hands  often  appear  with  enfigns  of  ma-daE 
jefty  in  them  \  fuch  as  the  globe,  fa  id  to  have  been  in¬ 
troduced  by  Auguftus  as  a  fymbol  of  univerfal  domi- 
— 1 5  the  feeptre,  fometimes  confounded  with  the  con- 


ii  6 


fular  ftaff ;  a  roll  of  parchment,  the  fymbol  of  legifla- 

tive 
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Arrange-  tive  power;  and  an  handkerchief,  expreflive  of  .the  power 
merit,  ovcr  public  games,  where  the  emperor  gave  the 
*  fignal.  Some  princes  hold  a  thunderbolt,  {bowing  that 
their  power  on  earth  was  equal  to  that  of  Jupiter  in 
heaven  ;  while  others  hold  an  image  of  Vidory. 

Medals  like  wife  afford  a  good  number  of  portraits 
of  illuftrious  men  ;  but  they  cannot  eafily  be  arranged 
in  chronological  order,  fo  that  a  feries  of  them  is  not 
to  be  expected.  It  is  likewife  vain  to  attempt  the 
formation  of  a  feries  of  gods  and  goddeffes  to  be  found 
on  ancient  coins.  Mr  Pinkerton  thinks  it  much  bet¬ 
ter  to  arrange  them  under  the  feveral  cities  or  kings 
whofe  names  they  bear.v  A  collection  of  the  portraits 
of  illuftrious  men  may  like  wife  be  formed  from  medals 
of  modern  date. 

Jlevcrfes  of  The  reveries  of  ancient  Greek  and  Roman  coins 

Greek  and  afford  an  infinite  variety  of  inftru&ion  and  amufement. 

Homan  They  contain  figures  of  deities  at  full  length,  with 
their  attributes  and  fymbols,  public  fyinbols  and  diver- 
fions,  plants,  gnimals,  &.c.  See.  and  in  fhort  almofl 
every  object  of  nature  or  art.  Some  have  the  portrait 
of  the  queen,  fon,  or  daughter  of  the  prince  whofe  image 
appears  on  the  face  obverfe  ;  and  thefe  are  efteemed 
highly  by  antiquaries,  not  only  becaufe  every  coin 
damped  with  portraits  on  both  fides  is  accounted  valu¬ 
able,  but  becaufe  they  render  it  certain  that  the  perfon 
reprefented  on  the  reverfe  was  the  wife,  fon,  or  daughter 
of  him  who  appears  on  the  obverfe  ;  by  which  means 
they  aflift  greatly  in  the  adjufling  of  a  feries.  Some, 
however,  with  two  portraits  are  common,  as  Auguflus, 
the  reverfe  of  Caligula ;  and  Marcus  Aurelius,  reverfe 
of  Antoninus  Pius. 

We  find  more  art  and  defign  in  the  reverfes  of  the 
Roman  medals  than  of  the  Greek  ;  but  on  the  other 
hand,  the  latter  have  more  exquifite  relief  and  work- 
manfhip.  The  very  ancient  coins  have  no  reverfes, 
excepting  a  rude  mark  {truck  into  the  metal,  refem- 
bling  that  of  an  inftrument  with  four  blunt  points  on 
which  the  coin  was  {truck  ;  and  wras  owing  to  its  hav¬ 
ing  been  fixed  by  fuch  an  inftrument  on  that  fide 
to  receive  the  imprefiion  upon  the  other.  To  this 
fucceeds  the  image  of  a  dolphin,  or  fome  fmall  fmimal, 
in  one  of  the  departments  of  the  rude  mark,  or  in  an 
hollow  fquare  :  and  this  again  is  fucceeded  by  a  more 
perfeCt  image,  without  any  mark  of  the  hollow  fquare. 
Some  of  the  Greek  coins  are  hollow  in  the  reverfe,  as 
thofc  of  Caulonia,  Crotona,  Mctapontum,  and  fome 
other  ancient  cities  of  Magna  Grascia.  About  500 
B.  C.  perfeCl  reverfes  appear  on  the  Greek  coins,  of 
exquifite  relief  and  workmanftiip.  “  The  very  muf- 
cles  of  men  and  animals  (fays  Mr  Pinkerton),  are  feen, 
and  will  bear  infpedtion  with  the  largeft  magnifier  as 
ancient  gems.  The  ancients  certainly  had  not  eyes 
different  from  ours  ;  and  it  is  clear  that  they  muft  have 
magnified  objeCts.  A  drop  of  water  forms  a  micro- 
fcope ;  and  it  is  probable  this  was  the  only  one  of 
the  ancients.  To  Greek  artifts  we  are  indebted  for  the 
beauty  of  the  Roman  imperial  coins  ;  and  thefe  arc 
fo  highly  finiflied,  that  on  fome  reverfes,  as  that  of 
Nero’s  decurfion,  the  adventus  and  progreflio  of  va¬ 
rious  emperors,  the  fundator  pads  of  Severus,  the  fea¬ 
tures  of  the  emperor,  riding  or  walking,  are  as  exaft 
as  on  the  obverfe.  But  though  the  beft  Greek  ar¬ 
tifts  were  called  to  Rome,  yet  the  Greek  coins  under 
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the  Roman  emperors  are  fometimes  tvell  executed,  Arrange- 
and  always  full  of  variety  and  curiofity.  No  Roman  iment» 
or  ^Etrufcan  coins  have  been  found  of  the  globular  1  ”  v 
form,  or  indented  on  the  reverfe  like  the  early  Greek. 

The  firft  Greek  are  fmall  pieces  of  filver,  while  the 
Roman  are  large  mafies  of  copper.  The  former  are 
ftruck  ;  the  latter  caft  in  moulds.  The  reverfes  of  the 
Roman  coins  are  very  uniform,  the  prow  of  a  {hip,  a 
car,  or  the  like,  till  about  the  year  100  B.  C.  when 
various  reverfes  appear  on  their  confular  coins  in  all 
metals.  The  variety  and  beauty  of  the  Roman  impe¬ 
rial  reverfes  are  well  known.  The  medallift  much  va¬ 
lues  tliofe  which  have  a  number  of  figures ;  as  the 
Puelltz  Faujliniancc ,  of  Faultina,  a  gold  coin  no  larger 
than  a  fixpcncc,  which  has  12  figures  ;  that  of  Trajan, 
regna  ajjignata ,  has  four ;  the  congiarium  of  Nerva  five ; 
the  allocution  of  Trajan  feven  ;  of  Hadrian  10 ;  of 
Probus  12.  Some  Roman  medals  have  fmall  figures 
on  both  fidcs,  as  the  Apol/ini  fantfo  of  Julian  II.  Such 
have  not  received  any  peculiar  name  among  the  medal- 
lifts.  Others  have  only  a  reverfe,  as  the  noted  fpintri- 
ctti ,  -which  have  numerals  I.  II.  &c.  on  the  ob¬ 
verfe.” 

The  names  of  the  deities  reprefented  on  the  rever- of  the  dci 
fes  of  Greek  coins  are  never  expreffed  ;  perhaps,  as  Mr  ties  repre- 
Pinkerton  luppofes,  out  of  piety,  a  fymbolical  repre-  fented  upon 
fentation  of  their  attributes  being  all  that  they  thought  an5ient 
proper  to  delineate  ;  but  the  Roman  coins  always  ex-coins* 
prefs  the  name,  frequently  with  an  adjun£t,  as  Veneri 
Victrici,  &c.  In  others,  the  name  of  the  emperor 
or  emprefs  is  added ;  as  PudicitIjE  Augustje,  round 
an  image  of  modefty  ;  Virtu s  Augusti,  a  legend  for 
an  image  of  virtue. 

The  principal  fymbols  of  the  divine  attributes  to  be 
met  with  on  the  Greek  medals  are  as  follow  : 

1.  Jupiter  is  known  on  the  coins  of  Alexander  the 
Great  by  his  eagle  and  thunderbolts;  but  when  the 
figure  occurs  only  on  the  obverfes  of  coins,  he  is  diftin- 
guifhed  by  a  laurel  crown,  and  placid  bearded  counte¬ 
nance.  Jupiter  Ammon  is  known  by  the  ram’s  horn 
twilling  round  his  ear ;  a  fymbol  of  power  and  ftrength, 
affumed  by  fome  of  the  fucceffors  of  Alexander  the 
Great,  particularly  by  Lyfimachus. 

2.  Neptune  is  known  by  his  trident,  dolphin,  or  being 
drawn  by  fea  liorfes ;  but  he  is  feldom  met  with  on  the 
Grecian  coins. 

3.  Apollo  is  diftinguilhed  by  an  harp,  branch  of 
laurel,  or  tripod ;  and  fometimes  by  a  bow  and  arrows. 

In  the  character  of  the  fun,  his  head  is  furrounded  with 
rays  ;  but  when  the  bull  only  occurs,  he  has  a  fair  young 
face,  and  is  crowned  with  laurel.  He  is  frequent  on 
the  coins  of  the  Syrian  princes. 

4.  Mars  is  diftinguiftied  by  his  armour,  and  fome¬ 
times  by  a  trophy  on  his  fhoulders.  His  head  is 
armed  with  a  helmet,  and  has  a  ferocious  counte¬ 
nance. 

5.  Mercury  is  reprefented  as  a  youth,  with  a  fmall 
cap  on  his  head,  wings  behind  his  ears  and  on  his  feet. 

He  is  known  by  the  cap,  which  refembles  a  fmall  hat, 
and  the  wings.  He  appears  alfo  with  the  caduceus, 
or  wand  twined  with  ferpents,  and  the  marfupium ,  or 
purfe,  which  he  holds  in  his  hand. 

6.  ATculapius  is  known  by  his  bulhy  beard,  and 
his  leaning  on  a  dub  with  a  ferpent  twilled  round  it. 

He 
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Arrange-  lie  Tome  times  occurs  with  his  wife  Hygeia  or  Health, 
ment,  &cc.'  w^1j  their  fon  Telefphorus  or  Convalefcence  between 
v  them. 

7.  Bacchus  is  known  by  his  crown  of  ivy  or  vine, 
his  diadem  and  horn,  with  a  tyger  and  fatyrs  around 
him. 

8.  The  figure  of  Hercules  is  common  on  the  coins  of 
Alexander  the  Great,  and  has  frequently  been  miftaken 
for  that  of  the  prince  himfelf.  He  appears  fometimes 
as  a  youth  and  fometimes  with  a  beard-  He  is  known 
by  the  club,  lion’s  {kin,  and  remarkable  apparent 
ftrength  ;  fometimes  he  has  a  cup  in  his  hand  ;  and  a 
poplar  tree,  as  a  fymbol  of  vigour,  is  fometimes  added  to 
the  portrait. 

9.  The  Egyptian  Serapis  is  known  by  his  buftvy 
beard,  and  a  meafure  upon  his  head. 

10.  Apis  is  delineated  in  the  form  of  a  bull,  with  a 
flower  of  the  lotos,  the  water  lily  of  the  Nile,  fuppofed 
by  Macrobius  to  be  a  fymbol  of  creation  ;  and  Jambli- 
chus  tells  us,  that  Ofiris  was  thought  to  have  his  throne 
in  it. 

11.  Harpocrates,  the  god  of  Silence,  appears  with 
his  finger  on  his  mouth  ;  fometimes  with  the  fiftrum  in 
his  left  hand  ;  a  fymbol  common  to  molt  of  the  Egyp¬ 
tian  deities. 

12.  Canopus,  another  Egyptian  deity,  appears  in  the 
fhape  of  a  human  head  placed  on  a  kind  of  pitcher. 
“  This  deified  pitcher  (fays  Mr  Pinkerton),  feems  to 
refer  to  an  anecdote  ©f  ancient  fuperftition,  which,  I 
believe,  is  recorded  by  Plutarch.  It  feems  fome  Per- 
fian  and  Egyptian  priefts  had  a  conteft  which  of  their 
deities  had  the  fuperiority.  The  Egyptian  faid,  that 
a  fingle  vafe,  facred  to  Serapis,  would  extinguifh  the 
whole  power  of  the  Perfian  deity  of  fire.  The  experi¬ 
ment  was  tried  ;  and  the  wily  Egyptian,  boring  holes 
in  the  vafe  and  flopping  them  with  wax,  afterwards 
filled  the  vafe  with  water  ;  which,  gufhing  through  the 
holes  as  the  wax  melted,  extinguifhed  the  Perfian  deity. 
Hence  the  vafe  was  deified.” 

13.  The  Holy  Senate  and  Holy  People ,  appear  fre¬ 
quently  on  the  Greek  imperial  coins,  fometimes  repre¬ 
fen  ted  as  old  men  with  beards,  at  others  as  youths. 

The  goddefies  reprefented  on  medals  are, 

1.  Juno,  reprefented  by  a  beautiful  young  woman, 
fometimes  with  a  diadem,  fometimes  without  any 
badge,  which  is  reckoned  a  fufficient  diftin&ion,  as  the 
other  goddefies  all  wear  badges.  Sometimes  {he  ap¬ 
pears  as  the  goddefs  of  marriage  ;  and  is  then  veiled  to 
the  middle,  and  fometimes  to  the  toes.  She  is  known 
by  the  peacock,  a  bird  facred  to  her  from  the  fable  of 
Argus. 

2.  Minerva  is  very  common  on  the  coins  of  Alex¬ 
ander  the  Great ;  and  her  bufl  has  been  miftaken  by 
the  celebrated  painter  Le  Brun  for  the  hero  himfelf. 
She  is  very  eafily  diftinguiftied  by  the  helmet.  Her 
fymbols  are,  her  armour  ;  the  fpear  in  her  right  hand, 
and  the  aegis,  with  a  Medufa’s  head,  in  her  left ;  an 
owl  commonly  Handing  by  her. 

3.  Diana  of  Ephefus  is  commonly  reprefented  on  the 
Greek  imperial  coins;  and  appears  with  a  great  num¬ 
ber  of  breafts,  fuppofed  to  denote  univerfal  Nature.  She 
is  fupported  by  two  deer,  and  carries  a  pannier  of  fruit 
upon  her  head.  T  he  buft  of  this  goddefs  is  known  by 
the  crefcent  on  her  brow,  and  fometimes  by  the  bow 
and  quiver  at  her  fide. 
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4.  Venus  is  known  by  an  apple,  the  prize  of  beauty,  Arran^. 
in  her  hand.  Sometime-  (lie  is  diftinguiftied  only  by  ^ent, 
her  total  want  of  drefs  ;  but  is  always  to  be  known  by 

her  extraordinary  beauty,  and  is  fometimes  adorned 
with  pearls  about  the  neck. 

5.  Cupid  is  fometimes  met  with  on  the  Syrian  coins, 
and  is  known  by  his  infancy  and  wings. 

6.  Cybele  is  known  by  a  turreted  crown  and  lion  j 
or  is  feen  in  a  chariot  drawn  by  lions. 

7.  Ceres  is  known  by  her  garland  of  wheat,  and  is 
common  on  the  Sicilian  coins ;  that  ifland  being  re¬ 
markable  for  its  fertility.  Sometimes  fhe  has  two  fer- 
pents  by  her,  and  is  fometimes  drawn  in  a  chariot  by 
them.  She  carries  in  her  hands  the  torches  with 
which  ftie  is  fabled  to  have  gone  in  fcarch  of  her 
daughter  Proferpine. 

8.  Proferpine  herfelf  is  fijmetimes  met  with  on 
coins,  with  the  name  of  ko^,  or  the  girl, 

9.  The  Egyptian  Ifis  has  a  bud  or  flower  on  her 
head  ;  a  fymbol  of  the  perpetual  bloom  of  the  inhabi¬ 
tants  of  heaven.  She  carries  alfo  a  iiftrum  in  her  hand. 

10.  The  Sidonian  Aftarte  appears  on  a  globe  fup¬ 
ported  on  a  chariot  with  twTo  wheels,  and  drawn  by 
two  horfes. 

Thefe  are  the  deities  moft  Commonly  reprefented  on 
the  Greek  coins.  The  more  uncommon  are,  Saturn 
with  his  feythe,  or  with  a  hook  on  the  Heraclian 
coins  ;  Vulcan  with  his  tongs  on  the  reverfe  of  a  coin 
of  Thyatira,  reprefented  at  wrork  in  the  prefence  of 
Minerva.  Adranus,  a  Sicilian  god,  is  fometimes  re¬ 
prefented  on  coins  with  a  dog.  Anubis,  an  Egyp¬ 
tian  deity,  has  a  dog’s  head.  Atis  is  known  by  his 
Phrygian  bonnet  ;  Caftor  and  Pollux  by  a  ftar  on  the 
head  of  each  ;  Dis,  by  his  old  face,  difhevelled  hair 
and  beard,  and  a  hook :  Flora  by  her  crown  of  flow¬ 
ers  ;  Nemefis  by  her  wheel ;  and  Pan  by  his  horns 
and  cars  belonging  to  fome  kind  of  beaft. 

There  are  likewdfe  to  be  found  on  medals  many  Table  of 
different  fymbols  by  themfelves  ;  of  the  moft  remark- fymbok 
able  of  which  we  fhall  give  the  following  table,  with 
their  fignification  : 


Symbols, 


1,  Vafes  with  fprigs, 

2.  Small  cheft  or  hamper,  with  a 

ferpent  leaping  out, 


3.  Anchor  on  Seleucian  medals, 


4.  Apollo  on  Syrian  coins,  on  an 

inverted  hamper, 

5.  Bee,  - 

6.  Laurel,  - 

7.  Reed,  - 

8.  Ivy  and  grapes, 

9.  Poppy, 

10.  Corn,  - 

11.  Owl  and  olive, 

12.  Dove,  - 


Significations . 

Solemn,  games. 

1 ,  Myftic  rites  of 
Bacchus. 

Coin  ftruck 
at  Antioch, 
where  an  an-  . 
|  chor  wras  dug 

l  «p- 

^  Covered  tripod. 

f  Arifteus  the 
<  fon  of  Apol¬ 
lo  lo. 

Apollo. 

A  river. 
Bacchus, 
f  Geres  and  Pr©- 
\  ferpine. 
Ceres. 

Minerva. 

Venus. 


Arrange¬ 
ment,  &c. 


Symbols » 

13.  Torch 

14.  Mudnis,  or  conic  ftone, 


MED 

Significations . 


{ 


Diana,  Ceres, 
or  Profer- 
pine. 

J  The  fun,  Belus, 
\  or  Venus. 


15 

16, 

*7- 

18. 

J9« 

30. 

31. 

32. 

a3- 

34. 

25* 

26. 

27. 

28. 


Symbols  of  Countries ,  &c. 

Pomegranate  flowers,  -  Rhodes. 

Owl,  -  -  Athens. 

Pegafus,  -  -  Corinth. 

Wolf’s  head,  -  -  Argos. 

Bull’s  head,  -  -  Boeotia. 

Minotaur’s  head  and  labyrinth,  Crete. 

Horfe’s  head,  -  -  Pharfalia. 

Bron,  ...  Marfeilles. 

Tortoife,  -  .  Peloponnefus. 

Sphinx,  -  -  -  Scio. 

Three  legs  joined,  as  in  the  Ifle  1  0. 

of  Man  money,  -  -  h  Sicily. 

Horfe, 

The  crefcent, 


29. 


3° 

31 

32. 

33- 


Bull, 

Enfign,  with  the  letters  Col. 
Bull, 

Caduceus, 


Cornucopia;, 
Pontifical  hat, 

34.  Parazonium, 


35« 


36. 

37- 

38- 

39- 

40. 

41- 

42, 

431 

44' 

45- 


Globe  on 
liars, 


an  altar  with  three 


Theffaly. 
Byzantium  (a) 

{Suppofed  to  be 
a  river. 

f  A  colony  drawn 
a  from  one  le- 
L  gion. 

Apis,  ftrength 
or  fecurity. 
f  Peace  and  con- 
\  cord. 
Abundance. 
Prieflhood. 

"  Batoon  of  com¬ 
mand. 

The  world  pre¬ 
ferred  by  the 
gods  for  the 
three  fons  of 
^  Conftant.  I. 


Fort  and  gate,  -  -  "Security 

Tribuli,  a  kind  of  chevaux  de  f  rT  , 

<  Unknown. 


frize, 

Altar  or  tripod, 

Dolphin, 

LefUfternia, 

Lituus,  or  twilled  wand, 

Apex,  or  cap  with  fixings,  _ 

Thenfa,  or  chariot  employed  to  T  Confecration  of 
carry  images,  -  .  |  an  emprefs. 

Peaeock,  -  -  .  Ditto. 

]7ao.je  _  _  Conlecration  of 

an  emperor. 


Piety. 

Apollo. 

Fefiivals. 

A  ugurlhip. 
Pontificate. 
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The  legends  put  upon  medals  are  defigned  as  ex-  Arrange- 
planations  of  them  ;  but  as  the  compafs  of  even  the  ment>  &c- 
largeft  coins  does  not  admit  of  any  great  length  of  " 
infeription,  it  has  always  been  found  neceffary  to  ufe  Legends  of 
abbreviations  5  and  in  readily  decyphering  thefe  lies  a  medals, 
confiderable  part  of  the  difficulty  of  the  fcience.  This, 
however,  is  greater  in  the  Roman  than  in  the  Greek 
medals  5  for  the  Greeks  commonly  infert  as  much  of 
the  word  as  is  futficient  to  enable  us  eafily  to  under - 
Hand  its  meaning  ;  but  it  is  common  for  thofe  who  at¬ 
tempt  to  explain  letters  that  do  not  often  occur,  to 
fall  into  very  ridiculous  errors.  Of  this  Mr  Pinker-  Extraordi- 
ton  gives  a  moft  remarkable  inftanee  in  Fortunius  Li-  nary  mif- 
cetus,  a  learned  man,  who  finding  upon  a  coin  of  A-takeofFor- 
drian  the  letters,  r.  I A  fignifying  the  14th  year  of  that tunius  Lk#~ 
emperor’s  reign,  imagined  that  they  fignified  Lucer- tUS* 
nax  invenit  Delta  ;  “  .Delta  invented  lanthorns  $”  and 
thence  aferibed  the  origin  of  lanthorns  to  the  Egyp¬ 
tians.  Tables  explaining  the  me  aning  of  the  abbrevi¬ 
ations  found  upon  medals  have  been  publifhed  by  Pa- 
tin,  Urfatus,  and  others.. 

Sect.  XI.  Of  Medallions ,  Medalets ,  &c. 

Besides  the  ordinary  coins  of  the  ancients,  which 
palled  in  common  circulation  through  the  country, 
there  were  others  of  a  larger  fize,  which  are  now  term¬ 
ed  medallions .  Thefe  were  ftruck  on  the  commence¬ 
ment  of  the  reign  of  a  new  emperor  and  other  folemn 
occafions  :  frequently  alfo,  by  the  Greeks  in  particular, 
as  monuments  of  gratitude  or  of  flattery.  Sometimes 
they  were  mere  trial  or  pattern  pieces  y  and  thofe 
abound  after  the  time  of  Maximian,  with  the  words 
Tres  Monet cz  on  the  reverfe.  The  common  opinion 
is,  that  all  the  Roman  pieces  of  gold  exceeding  the 
denarius  aureus,  all  in  filver  exceeding  the  denarius, 
and  all  in  brafs  exceeding  the  fefiertius,  went  under 
the  denomination  of  medallions  :  but  Mr  Pinkerton 
thinks  that  many  of  thefe  large  pieces  went  in  circula¬ 
tion,  though  not  very  commonly,  as  our  five  and  two 
guinea  pieces,  filver  crowns,  &c.  do  in  this  country. 

The  fineft  medallions  were  prefented  by  the  mint  maf- 
ters  to  the  emperor,  and  by  the  emperor  to  his  friends, 
as  fpecimens  of  fine  workmanlhip.  The  bell  we  have 
at  prefent  are  of  brafs,  and  many  of  them  compofed 
of  two  forts  of  metal  5  the  centre  being  copper,  with 
a  ring  of  brafs  around  it,  or  the  contrary  ;  and  the 
infeription  is  fometimes  confined  to  one  of  the  metals,, 
fometimes  not.  There  is  a  remarkable  difference  be¬ 
tween  the  Greek  and  Roman  medallions  in  point  of 
thicknefs  *,  the  latter  being  frequently  three  or  four 
lines  thick,  while  the  other  feldom  exceed  one.  Very 
few  medallions,  however,  were  ftruck  by  the  Greeks 
before  the  time  of  the  Roman  emperors  $  but  the  Greek 
medallions  of  the  emperors  are  more  numerous  than. 

thofe 


(a)  This  appears  on  the  early  coins  of  Byzantium,  with  the  legend  ETZANTIN.  “  the  preferverof  By- 

ZHti  •  1  rea‘on  of  this  was,  that  when  Philip  of  Macedon  befieged  the  city,  and  was  about  to  (form  it  in 

a  cloudy  night,  the  moon  (hone  out  on  a  hidden  and  difeovered  him  ;  by  which  means  the  inhabitants  had  time 
oeol  ea  them  forces  and  repulfe  him.  The  Turks  on  entering  Conftantinople,  found  this  badge  in  many  places; 

k  l  !  f;T  “aglcalP™er  in  il>  affumetJ  the  fymbol>  and  its  Power,  to  themfelves  ;  fo  that  the  crefcent 

ifc  now  the  chief  Turkilh  enfign. 
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All  thefe  piece.?, 


1 22 

Of  meda- 
lets. 


Medal-  thofe  of  the  Romans  themfelves. 
lions,  &c.  ]10wever,  are  of  fucli  high  price  that  few  private  per 
Tons  are  able  to  purchafc  them.  In  the  laft  century 
Chriftina  queen  of  Sweden  procured  about  300.  In 
the  king  of  France’s  colle6lion  there  are  1200  ;  a  num¬ 
ber  formerly  fuppofed  not  to  exift  ;  and  Dr  Hunter’s 
colle&ion  contains  about  400,  exclufive  of  the  Egyp¬ 
tian. 

Befides  thefc  large  pieces,  there  are  fmallcr  ones,  of 
a  fize  fomewhat  larger  than  our  half-crowns  ;  and  by 
Italian  medallifts  arc  called  medaglion  cim ,  or  fmali 
medallions.  They  arc  fiill  fcarcer  than  the  large 
kind. 

There  is  ftill  a  third  kind,  which  have  almoft  efca- 
ped  the  notice  of  medallifts,  viz.  the  fmali  coins  or 
fjiiflilia  fcattered  among  the  people  on  folemn  occa- 
fions  ;  fuch  as  thofe  ftruck  for  the  flaves  on  account 
of  the  faturnalia  ;  counters  for  gaming  ;  tickets  for 
baths  and  feafts  tokens  in  copper  and  in  lead,  &c. 
Thefc  are  diftinguilhed  by  Mr  Pinkerton  by  the  name 
of  medalets .  Many,  or  perhaps  almoft  all,  of  thofe 
ftruck  for  the  faturnalia  were  fatirical ;  as  the  flaves 
had  then  a  licenfe  to  ridicule  not  only  their  mafters 
but  any  perfon  whatever.  Mr  Pinkerton  mentions 
one  of  the  moil  common  pieces  of  this  kind,  which 
has  on  the  obverfe  the  head  of  an  old  woman  veiled, 
with  a  laurel  crown  ;  the  reverfe  only  s.  c.  within  a 
wreath.  Baudelot  is  of  opinion  that  it  is  the  head  .of 
Acea  Laurentia,  the  nurfe  of  Romulus,  to  whom  a 
feftival  was  ordained.  “  Perhaps  (fays  Mr  Pinkerton), 
it  was  ftruck  in  ridicule  of  Julius  Ccefar  for  the  man¬ 
ner  of  the  laurel  crown,  and  its  high  appearance  over 
the  head,  perfeflly  refemble  that  of  Julius  on  his  coins.” 
Some  have  a  fliip  upon  one  fide  ;  on  the  reverfe  T, 
or  a  crofs,  which  was  the  image  of  Priapus  ;  and  oc- 
cafioned  many  falfe  inve&ives  againft  the  firft  Chrif- 
tians,  who  paid  fuch  refpefl  to  the  crofs.  Some  pieces 
have  the  heads  of  the  emperors  upon  one  ftde  ;  on 
the  reverfe  only  numerals,  III.  IV.  V.  &c,  and  the 
noted  fpintriati  of  Tacitus.  Both  thefe  kinds  appear 
tickets  for  the  baths,  as  the  number  feems  to  denote  the 
particular  bath.  Some  have  the  head  of  a  girl  with 
a  veflfel  ufed  at  the  baths  in  her  hand.  The  fpintriati 
are  fo  immodeft,  that  few  will  bear  mention.  But 
fomc  arc  merely  ludicrous  ;  as  one  which  has  an  afs 
with  a  bell  about  his  neck,  and  a  foldier  riding  him  ; 
another  with  two  figures  hoifting  a  woman  in  a  bafket 
into  the  air.  Of  thofe  that  will  juft  bear  mention,  is 
a  man  with  titles  around  him,  as  chief  of  the  games  ; 
and  a  woman  in  ridicule  of  the  modeft  bath-girl  above 
mentioned.  There  is  alfo  one  marked  XIX,  on  which 
appears  an  imperator  triumphing  in  a  car  :  this  car  is 
placed  on  the  back  of  a  camel  *,  and  behind  the  impe¬ 
rator  is  a  monkey  mimicking  him. 

A  fourth  clafs  of  medals  are  called  contorniati  from 
the  Italian  contornicito ,  “  encircled  becaufe  of  the 
hollow  circle  which  commonly  runs  around  them. 
They  are  diftinguilhed  from  medallions  by  their  thin- 
nefs,  faint  relief,  reverfes  fometimes  in  relief,  fome- 
times  hollow  *,  and  in  general  by  the  inferiority  in 
their  workmanlhip.  The  opinions  of  medallifts  con¬ 
cerning  thefe  pieces  are  very  various  ;  fome  fuppofe 
them  to  have  been  ftruck  by  Gallienus  to  the  memory 
of  illuftrious  men  and  celebrated  athletes ,  at  the  time 
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©f  the  con¬ 
torniati. 
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that  he  caufed  all  the  confecration  coins  of  his  pre-  Meda!- 
deceffors  to  be  reftored  *,  others  aferibe  their  invention  ^ons» 
to  Greece,  &c.  but  Mr  Pinkerton  is  of  opinion  that 
they  were  only  tickets  for  places  at  public  games. 

Many  of  them,  notwithftanding  their  inferior  work- 
manfliip,  are  very  valuable  on  account  of  their  pre- 
ferving  the  portraits  of  fome  illuftrious  authors  of  an¬ 
tiquity,  nowhere  elfe  to  be  found.  Much  depend- 
ance,  however,  cannot  be  put  on  the  portraits  of 
Greek  authors  and  eminent  men  found  upon  fome  of 
them  ;  for  though  we  know  that  the  bulls  of  SalJuft, 
Horace,  &c.  mull  have  been  ftruck  when  their  per- 
fons  were  frelh  in  the  memory  of  the  artifts,  yet  it 
was  otherwife  with  Homer,  Solon,  Pythagoras,  &c. 
which  are  to  be  found  on  fome  of  them.  Even  thefe, 
however,  are  valuable,  as  being  ancient  and  perhaps 
traditional  portraits  of  thefc  great  men.  The  laft 
whofe  portraits  are  fuppofed  to  have  been  delineated 
in  this  way,  are  Apollonius  Tyaneus  who  flouriftied 
in  the  time  of  Domitian,  and  Apulcius  in  that  of 
Marcus  Antoninus.  ‘  Mr  Pinkerton  thinks  it  a  con¬ 
firmation  of  his  opinion  concerning  thefe  medals,  that 
the  reverfes  always  contain  fome  device  alluding  to 
public  games,  as  that  of  a  charioteer  driving  a  cha¬ 
riot,  &c. 

Sect.  XII.  DireBions  for  making  Cabinets. 

We  mull  now  proceed  to  the  laft  part  of  our  fub* 
je<ft,  viz.  that  of  giving  direftions  for  the  formation 
of  cabinets.  As  wc  have  already  feen  that  the  forma¬ 
tion  of  any  one  mull  be  attended  with  very  confider- 
able  expence,  it  is  necefiary  for  every  one  who  at¬ 
tempts  this  to  proportion  the  cabinet  to  his  own  cir- 
cumftances.  There  are,  properly  fpeaking,  three  kinds 
of  cabinets.  1.  Thofe  meant  to  contain  a  coin  of 
every  fort  that  has  been  iffued  from  the  mint  in  every 
age  and  country  ;  but  this  which  may  be  called  the 
large  and  complete  cabinet,  is  not  to  be  purchafed  by 
private  perfons.  That  of  Dr  Hunter  already  men¬ 
tioned  is  perhaps  one  of  the  bell  private  cabinets  ever 
known  ;  and  coft  23,000b  but  as  many  duplicates 
were  fold  as  coft  2000I.  by  which  means  the  expence 
was  reduced  to  2i,oool.  The  vaft  colle£lion  made  by 
the  king  of  France  coft  upwards  of  100, cool.  2.  The 
fmaller  cabinet  may  be  fuppofed  to  confift  only  of 
middle  and  fmali  Roman  brafs,  Englifh  pennies,  groats, 

&c.  wTith  a  few  medals  of  the  more  valuable  kind,  and 
may  be  fuppofed  to  incur  an  expence  of  from  200I.  to 
ioool.  3.  The  fmalleft  kind  is  called  a  cafket  of  me¬ 
dals,  and  does  not  confift  of  above  1 000  at  moft  of  va¬ 
rious  kinds  ;  and  confcquently  the  expence  muft  depend 
on  the  plcafure  of  the  proprietor. 

In  the  formation  of  the  grand  cabinet,  it  muft  be 
obferved  that  the  Greek  medals  of  every  denomina¬ 
tion  do  not  admit  of  any  arrangement  by  the  metals 
like  the  Roman;  not  any  regular  feries  of  this  kind 
being  met  with  even  in  the  moft  opulent  cabinets. 
Hence  in  all  colle&ions  the  civic  coins  are  ranged  ac¬ 
cording  to  an  alphabetical  order  ;  and  the  monarchic 
in  a  chronological  one.  The  fame  rule  is  to  be  ob¬ 
ferved  in  the  Roman  confular  medals ;  they  are  ranged, 
like  the  coins  of  the  Greek  cities,  in  an  alphabetical 
feries  of  the  families.  The  Roman  imperial  coins  are 

only 
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Directions  only  thofe  capable  of  being  arranged  according  to  fizes 

Cabinet^ and  ™ctals*  Even  &om  this  mud  be  excepted  the 
minimi,  or  very  fmalled  coins  j  which  are  fo  fearce, 
that  the  only  regular  feries  of  them  in  the  world  is  that 
belonging  to  the  king  of  Spain,  which  was  formed  by 
a  mod  fkilful  French  medallid,  and  confids  of  all  the 
metals.  The  arrangement  of  a  grand  cabinet,  according 
to  Mr  Pinkerton,  is  as  follows. 

“  I-  The  coins  of  cities  and  of  free  dates  in  alpha¬ 
betical  order  :  whether  ufing  Greek,  Roman,  Punic, 
Etrufcan,  or  Spanifh  chara&ers. 

“  ii-  Kmgs  in  chronological  feries,  both  as  to  foun¬ 
dation  of  empire  and  feniority  of  reign. 

“  III.  Heroes,  heroines,  founders  of  empires,  and 
cities. 

44  IV.  Other  illudrious  perfons. 

44  V.  Roman  afes. 

44  VI.  Coins  of  families,  commonly  called  copfular. 

44  VII.  Imperial  medallions. 

44  VIII.  Imperial  gold. 

44  IX.  Imperial  minimi  of  all  metals. 

44  X.  Imperial  diver. 

44  XI.  Imperial  drd  brafs. 

u  XII.  Second  brafs. 

44  XIII.  Third  brafs. 

44  XIV.  Colonial  coins,  which  are  all  of  brafs. 

U  XV.  Greek  cities  under  the  emperors,  of  all  me¬ 
tals  and  dzes.  In  a  fmaller  cabinet  they  may  be  put 
with  the  Roman,  according  to  their  metal  and  dze. 
Thofe  without  the  emperor’s  head  go  to  clafs  I.  though 
druck  in  Roman  times. 

44  XVL  Egyptian  coins  druck  under  the  Roman 
emperors,  of  all  metals  and  dzes.  They  are  modly  of 
a  bafe  metal  called  by  the  French  patin  ;  it  is  a  kind 
uf  pot-metal  or  brittle  brafs. 

44  XVII.  Contorniati,  or  ticket  medals. 

44  XVIII.  Coins  of  Gothic  princes,  &c.  inferibed 
with  Roman  characters. 
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b  Thefe  directions  will  likewife  apply  to  the  forma¬ 
tion  of  a  cabinet  of  the  fecond  kind  :  "but  if  the  col¬ 
lector  means  to  form  a  feries  of  large  Roman  brafs,  lie 
will  dnd  the  coins  of  four  or  dve  emperors  fo  fearce 
as#  not  to  be  attainable  in  that  feries,  even  at  any 
price.  He  mud  therefore  fupply  their  places  with 
middle  brafs,  as  is  allowed  with  regard  to  Otho,  even 
in  the  bed  cabinets  y  there  not  being  above  three  coins 
°f  tl]at  emperor  in  large  brafs  known  in  the  world  : 
whereas  of  the  middle  brafs,  two  or  three  hundred 
may  exid.  .  For  this  reafon  Mr  Pinkerton  concludes, 
that  in  cabinets  of  the  fecond  clafs,  the  collector  may 
mingle  the  large  and  fecond  brafs  together  as  he 
thinks  proper,  in  order  to  fave  expence' j  though  it 
would  not  do  fo  well  to  unite  fuch  difproportionate 
dzes  as  the  large  and  fmall.  44  In  the  fmall  fequence, 
however  (fays  he),  there  can  be  no  harm  in  his  mix- 
mg  gold,  diver,  and  brafs,  as  chance  or  curiodty  may 
lead  him  to  purchafe  any  of  thefe  metals.  And  though 
your  darched  bigotted  medallid  may  fneer  becaufe  fuch 
a  fequence  would  controvert  his  formal  and  narrow  way 
of  thinking,  common  fenfe  will  authorize  us  to  laugh 
at  tiie  pedant  in  our  turn,  and  to  pronounce  fuch  a 
feries  more  various,  rich,  and  intereding,  than  if  the 
collector  had  arranged  only  one  metal,  and  rejetfed  a 
curious  article  becaufe  he  did  not  colle&  gold  or  diver. 
In  like  manner,  if,  in  the  modern  part  of  the  fmaller 
cabinet,  any  coin  of  a  feries  is  of  high  price,  or  of 
bad  lmpredion,  there  can  be  no  impropriety  in  putting 
another  of  the  fame  reign,  which  is  cheaper,  or  bet¬ 
ter  executed,  though  of  a  different  denomination  or  of 
a  little  larger  dze.  In  fhort,  the  collector  has  no 
rules  but  m  the  Greek  cities  and  Roman  families,  to 
oblervc  alphabetical  order  and  chronology  in  every 
thing  elfe.”  J 

Tables  of  Ancient  Coins . 


44  XIX.  Coins  of  fouthern  nations  udng  uncommon 
alphabets j  as  the  Perfian,  Punic,  Etrufcan,  and  Spa- 
mfh.  1 

44  XX.  Coins  of  northern  nations  udng  uncommon 
characters,  as  the  Runic  and  German. 

44  In  the  modern  part  no  feries  can  be  formed  of 
copper  that  will  go  back  above  two  centuries  5  but  fe- 
quences  (chronological  feries)  of  gold  and  diver  may 
be  arranged  of  all  the  different  empires,  kingdoms,  and 
Hates,  as  far  as  their  feveral  coinages  will  allow.  Thofe 
of  England  and  France  will  be  the  mod  perfeft.  Mo¬ 
dern  diver  is  commonly  arranged  in  three  fequences  : 
the  dollar,  the  groat,  and  the  penny  dzes.  The  me¬ 
dals  of  each  modem  country  ought  of  courfe  to  be 
parated  }  though  it  is  bed  to  arrange  each  fet  in 
chronological  order,  let  their  fize  of  metal  be  what  they 
will.  It  may  be  remarked  here,  that  our  modern  me¬ 
dals,  of  the  dze  of  a  tea-faucer,  are  only  fo  many  mo¬ 
numents  of  barbarifm.  The  ancient  medallions  are  al- 
inod  univerfally  but  little  larger  than  our  crown- piece, 
though  three  or  four  of  them  may  extend  to  about  two 
inches  diameter,  but  very  many  modern  medals  to  four 
inches  and  more.  A  large  medal  always  declares  an 
ignorant  prince  or  an  ignorant  artid.  Into  the  dze  of 
a  crown -piece  the  ancients  threw  more  miracles  in  this 
way^than  wdlever  appear  in  thefe  mondrous  produe- 
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.JI  m°ft  ancient  coins,  according  to  Froelich,  are 
diftinguifhed  by  the  following  marks,  which  he  ac¬ 
counts  infallible.  1.  Their  oval  circumference,  and 
globuious  fwelling  fhape.  2.  Antiquity  of  alphabet. 
3.  I  he  characters  being  retrograde,  or  the  drd  divi- 
hon  of  the  legend  in  the  common  dyle,  while  the  next 
is  retrograde.  4.  The  indented  fquare  already  deferib- 
ed.  5.  The  dimple  dradture  of  the  mintage.  6.  Some 
of  the  very  old  coins  are  hollowed  on  the  reverfe  with 
the  image  impreffed  on  the  front.  7.  The  drefs’  fym- 
bols,  &c.  frequently  of  the  ruded  dedgn  and  exe¬ 
cution. 


Table  I.  Ancient  Greek  Coins. 

1.  Thofe  without  imprefdon. 

2.  With  one  or  more  hollow  indented  marks  on  one 

tide,  and  an  impreffion  in  relief  on  the  other. _ Of  Chal- 

cedon  on  the  Hellefpont,  Lebos,  Abdera  in  Thraee 
Acanthus  m  Macedon,  thofe  faid  to  belong  to  Etnum 
in  Achaia.  This  clafs  continues  from  about  ooo  to 
700  B.  C.  J 

3.  With  an  indented  fquare  divided  into  fegment? 
having  a  fmall  figure  in  one  of  them  •  the  red  blank’ 
with  a  figure  in  relief  on  the  obverfe.— Of  Syracufe 
and^other  places  adjacent. — Continue  from  700  to  600 

^  4.  Coins 


169 

Ancient 

Coins. 


MED 

4.  Coins  hollow  on  the  reverfe,  with  figures  in  relief 
on  the  obverfe.— Of  Caulonia,  Crotona,  Metaponlum, 
&c.  Suppofed  by  fome  to  be  a  local  coinage  of  Mag¬ 
na  Grsecia  ;  but  probably  of  equal  antiquity  with  the 
former. 

r.  Coins  in  which  a  fquare  die  is  ufed  on  one  or  both 
fides.— Of  Athens,  Cyrene,  Argos,  &c.— Of  Alexander 

I.  and  Archelaus  I.  of  Macedon.  Difufcd  in  the  reign 
of  the  latter  about  42*.'  B.  C. 

6.  Complete  coins,  both  in  obverfe  and  reverfe,  oc¬ 
cur  firft  in  Sicily  in  the  time  of  Gelo,  about  491 

£.  C.  '  .  r  it 

7.  Coins  of  Alexander  the  Great  and  his  fucceffors. 

About  the  time  of  this  hero  the  Greek  coins  began  to 
attain  to  perfection,  and  were  ftruck  of  uncommon 
beauty.  It  is  remarkable,  that  on  the  coins  of  this 
monarch  his  own  image  feldom  occurs.  The  only 
one  yet  found  of  Alexander  with  his  portrait  upon  it, 
and  ftruck  during  his  reign,  is  a  lilver  hemidrachm 
in  Dr  Hunter’s  cabinet,  which  is  reprefented  Plate 
CCCXXXI.  N°  3.  After  his  death  many  coins  bear 
his  portrait.  Trebellius  Pollio  informs  us,  that  fome 
coins,  particularly  thofe  of  Alexander,  ufed  to  be  worn 
as  amulets  ;  and  many  medals  are  met  with  in  cabinets, 
bored  feemingly  with  that  intention. 

8.  Coins  of  the  Suecelfors  of  Alexander. — Thofe  of 
the  Syrian  monarchs  almoft  equal  the  coins  of  Alex¬ 
ander  himfelf  in  beauty.  Thofe  of  Antiochus  VI.  are 
fuppofed  to  be  the  moft  perfeft  patterns  of  male  beauty 
to  be  met  with  any  where.  The  Egyptian  Ptolemies 
are  fome  what  inferior. 

9.  The  coins  of  the  Arfacidm  of  Parthia  done  by 
Greek  workmen. 

10.  The  Greek  imperial  coins,  being  fuch  as  have 
the  head  of  an  emperor  or  emprefs  :  fuch  as  have  not 
thefe  impreflions  being  clalfed  with  the  civic  coins, 
though  ftruck  under  the  Roman  power.  None  of  the 
imperial  coins  occur  in  gold.  Of  filver  there  are  thofe 
of  Antioch,  Tyre,  Sidon,  Tarfus,  Berytus,  CaTarea, 
Egyptian  filver  coins  of  bafe  metal,  Syrian  filver  coins, 
which  fometimes  bear  on  the  reverfe  the  club  of  Her¬ 
cules,  or  the  Tyrian  fhell-fifti.  Thofe  of  Sidon  bear 
the  image  of  the  goddefs  Aftarte,  or  her  chariot. 
Thofe  of  Csefarea  in  Cappadocia  of  better  work  than 
the  Syrian.  Lycian  coins  of  good  workmanfhip  :  on 
the  reverfe  two  harps  and  an  owl  fitting  upon  them. 
Silver  coins  of  Gelon  in  Sarmatia  refembling  the  Sy¬ 
rian.  The  fituation  of  this  town  is  very  much  un¬ 
known.  It  feems  to  have  been  fituated  on  the  north 
of  the  Euxine  fea,  where  fome  Sarmatic  or  Sclavonic 
tribes  were  mingled  with  the  Scythians  or  Goths. 
The  Greek  imperial  brafs  coins  are  very  numerous. 
A  feries  of  almoft  all  the  emperors  may  be  had  from 
thofe  of  Antioch,  with  a  Latin  legend  on  the  obverfe 
and  Greek  on  the  reverfe.  Thofe  of  Bithynia  and 
Phrygia  remarkable  for  good  workmanfhip.  The  coins 
of  Tarfus  remarkable  for  their  curious  views  of  ob- 
jeas,  almoft  in  perfpeftive.  The  Egyptian  coins, 
from  the  time  of  Auguftus  to  Nero*  are  worfe  exe¬ 
cuted  than  afterwards.  From  Nero  to  Commodus 
they  are  frequently  of  admirable  workmanfliip,  and  in 
a  peculiar  ftyle,  diftin&  both  from  the  Greek  and  Ro¬ 
man.  From  the  time  of  Commodus  they  decline,  and 
are  loft  after  the  reign  of  Conftantius  I.  The  Egyp¬ 
tian  brafs  coins  of  the  Roman  period  are  likewife  of  ex- 
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cellent  workmanfhip,  efpecially  in  the  time  of  Antoni-  Ancient 
nus  Pius. 

Table  II.  Roman  Coins . 

I.  The  confular  coins,  called  alfo  the  coins  of  families, 
and  arranged  alphabetieally  in  cabinets,  according  to 
the  names  of  the  families  which  appear  on  them.  They 
are, 

1.  Brafs  Coins . — Thefe  confift  chiefly  of  large  pieces 
of  rude  workmanfhip  without  any  interefting  imagery. 

In  cabinets  they  are  generally  kept  in  boxes  apart  by 
themfelves.  The  as  bears  the  head  of  Janus  ;  the  fe- 
rais  of  Jupiter  with  S  ;  the  triens  of  Minerva  with  four 
cyphers  5  the  quadrans  of  Hercules  with  three  cyphers  ; 
the  fextans  of  Mercury  with  two  cyphers;  and  the 
uncia  bears  the  head  of  Rome  with  one  cypher.  In  all 
thefe  pieces  the  prow  of  a  fhip  is  conftantly  the  figure 
on  the  reverfe,  with  very  few  exceptions.  Sometimes 
indeed  they  have  a  fhell,  two  heads  of  barley,  a  frog, 
an  anchor  or  a  dog,  on  the  reverfe.  About  the  time  of 
Julius  Csefar  both  the  obverfes  and  the  reverfes  of  the 
coins  began  to  be  altered. 

2.  Silver. — Of  this  the  denarius  was  the  firft  and 
principal  coin.  It  was  ftamped  originally  with  X, 
denoting  that  the  value  was  ten  afes.  On  the  reverfe 
was  Caftor  and  Pollux,  or  a  chariot  of  Victory.  Af¬ 
terwards  the  bufts  of  various  deities  make  their  appear¬ 
ance  ;  and  in  the  feventh  century  of  Rome  the  por¬ 
traits  of  illuftrious  perfons  deceafed  are  met  with  :  but 
till  the  time  of  Julius  Csefar  110  figure  of  any  living 
perfon  is  to  be  met  with  ;  Julius  himfelf  being  the  firft 
who  affumed  that  honour.  The  workmanfliip  on  the 
beft  and  worft  filver  is  much  the  fame.  I  he  reverfes 
are  very  curious,  and  point  out  many  remarkable  events 
in  Roman  hiftory  ;  but  none  of  thefe  occur  till  about  a 
century  before  the  Chriftian  era.  The  large  denarii, 
with  Roma,  are  the  moft  ancient  ;  and  fome  of  thefe 
bear  the  Pelafgic  A,  not  the  Roman.  The  filver  fef- 
tertii  have  a  head  of  Mercury,  with  a  caduceus  on  the 
reverfe.  The  quinarii  have  always  a  head  of  Jupiter* 
with  a  Vi&ory  on  the  reverfe. 

3.  Gold. — Moft  of  thefe  are  of  great  value.  The 
number  of  thefe  exceeds  not  100  ;  thofe  of  brafs  200  ; 
and  of  filver  2000.  The  aureus  is  the  general  gold 
coin  ;  but  two  or  three  gold  femifles  of  families  likewife 
occur. 

II.  Roman  imperial  coins. 

I .  Brafs. — This  is  of  three  fizes  ;  large,  middle, 
and  fmall.  The  firft  forms  a  moft  beautiful  forie?, 
but  very  expenfive.  The  various  colours  of  the  pati¬ 
na  have  the  fineft  effe6I.  It  is  the  moft  important  of 
all  the  Roman  coins,  and  exceeds  even  the  gold  in 
value. 

The  middle  brafs  is  next  in  value  to  the  former  5 
and  in  it  are  many  rare  and  curious  coins,  particular¬ 
ly  interefting  to  Britons,  as  elucidating  the  hiftory  of 
the  ifland.  Of  thefe  are  the  triumphal  arch  of  Clau¬ 
dius  ;  the  ExERC.  BritaxNICUS  of  Adrian ;  the 
coins  of  Antoninus  Pius,  Commodus,  Severus,  with 
a  Victory,  Victoria  Britan.  :  but  efpecially  thofe 
perfonifying  the  country  Britannia.  a  Ihe  num¬ 
ber  of  Roman  coins  relating  to  Britain  (fays  Mr  Pin¬ 
kerton)  is  remarkable,  more  than  20  having  been  ftruck 
at  various  times  }  while  thofe  perfonifying  Italy,  Gaul, 
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Ancient  Spain,  and  other  regions  of  the  empire,  exceed  not  four 
Coins.  or  at  moll  for  each  country.”  Only  one  country 
VJCS  with  Britain,  and  that  is  Dacia  on  the  extreme 
north-call  of  the  empire,  as  Britain  on  the  extreme 
north-weft.  No  doubt  this  circumftance  of  remote- 
nefs  in  thefe  two  countries  recommended  them  to  this 
particular  attention,  as  more  cxpreftlve  of  the  Roman 


power. 

The  fmall  brafs  feries  abounds  alfo  with  curious 
coins.  They  arc  fcarcc  till  the  time  of  Valerian  and 
Gallienus,  but  very  common  afterwards.  Mr  Pinker¬ 
ton  recommends,  therefore,  to  form  a  feries  in  lilver 
as  well  as  brafs  \  both  being  the  cheapeft  of  all  the 
Roman  coins,  “  In  this  feries  (fays  he),  it  is  a  com¬ 
mon  fault  to  arrange  many  Coins  which  have  been  plat¬ 
ed  with  gold  or  filver,  the  forgeries  of  ancient  times, 
but  which  time  has  worn  off  either  wholly  or  in  part.” 
All  real  brafs  coins  have  the  s.  c.  till  the  time  of  Gal¬ 
lienus  5  as  the  fenate  alone  had  the  power  of  ftriking 
brafs,  while  the  emperor  himfclf  had  that  of  gold  and 
filver.  When  the  s.  c.  therefore,  is  wanting,  the 
coin  was  certainly  once  plated  \  as,  in  general,  the 
different  type  and  fabric,  being  thofe  of  gold  and 
filver,  fufficiently  fliow  tliemfelves.  With  Pertinax, 
A.  D.  192,  there  is  a  temporary  ceffation  of  fmall 
brafs  ;  nor  after  him  do  any  princes  occur  in  that  feries 
till  Valerian,  A.  D.  254,  excepting  Trajanus  Decius, 
A.  D.  250  only.  After  Valerian  the  feries  is  conti¬ 
nuous  and  common.  The  brafs  coinage  gradually  de¬ 
clined  in  fize  from  the  time  of  Severus ;  fo  that  parts 
of  the  as  could  not  be  ft  ruck,  or  at  leaft  it  was  held 
unneceffiary  to  llrike  them.  Trajanus  Decius  attempt¬ 
ed  in  vain  to  reftore  the  coinage  }  and  Valerian  and 
Gallienus  were  forced  to  iffue  denarii  cerei  and  fmall 
affaria.  The  feries  of  large  and  of  middle  brafs  are  of 
two  fixed  and  known  fizes  ;  the  former  about  that  of 
our  crown,  the  latter  of  the  half  crown  :  though  after 
Severus  they  gradually  leffen.  But  the  fmall  brafs 
takes  in  all  parts  of  the  as  ;  and  every  brafs  coin  not 
larger  than  our  (hilling  belongs  to  this  feries.  The 
minimi ,  indeed,  or  very  frnalleft,  it  is  proper  to  keep 
apart.  The  coins  of  Julius  Caffiar  in  this  fize  are  of 
peculiarly  fine  workmanfhip.  They  bear  his  portrait 
reverfe  of  Auguftus,  or  the  reverfe  has  a  crocodile 
Egypto  capta.  There  arc  feveral  with  Mark  An¬ 
tony,  and  feme  with  Cleopatra  \  but  the  more  common 
pieces  are  thofe  with  only  numerals  on  the  obverfe, 
which  go  the  length  of  XIII.  *,  probably  tickets  for  the 
baths.  A  great  many  occur  in  the  time  of  Nero  5  of 
which  Mr  Pinkerton  particularizes  one  which  has  “  on 
the  reverfe  a  table  ornamented  with  griffins  and  other 
devices.  Upon  it  is  placed  a  wreath  of  laurel  and  a 
beautiful  vafe,  of  which  the  emboffed  human  figures 
are  fo  minute,  and  finifiied  fo  furprifingly,  as  to  ftamp 
thefe  coins  the  moft  exquifite  produdlions  of  the  an¬ 
cient  mint.”  From  the  time  of  Nero  to  that  of  Ve- 
fpafian  uo  fmall  brafs  occurs  .*  but  there  are  many  of 
this  emperor,  and  of  his  fon  Titus  5  while  Doinitian 
has  as  many  as  Nero,  and  Domitia  his  wife  has  al- 
moft  as  many.  Succeeding  emperors  to  the  time  of 
Pertinax  have  alfo  many  brafs  coins  5  but  from  his 
time  to  that  of  Valerian  there  are  no  real  fmall  brafs 
excepting  thofe  Trajanus  Decius.  After  Gallienus 
there  are  a  grefft  many  coins  of  this  kind  \  and  Mr 
Pinkerton  mentions  one  in  Dr  Hunter’*  cabinet,  of 
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an  unknown  perfon  named  Nigrianus.  The  coin  feems 
to  have  been  ftruek  at  Carthage ;  and  our  author  con¬ 
cludes  that  he  was  an  rifrican  ufurper,  father  to  Nigri- 
nianus. 

2.  Silver. — This  feries  is  very  complete,  and  the 
cheapeft  of  any  \  efpecially  as  the  fmall  brafs  becomes 
a  fine  fupplement  to  it  :  the  latter  being  had  in  plenty 
’when  the  filver  become  fcarce,  and  the  filver  being 
plentiful  when  the  brafs  is  fcarce. 

3.  Gold . — The  Roman  imperial  gold  coins  form  a 
feries  of  great  beauty  and  perfection  \  but  on  account 
of  their  great  price,  are  beyond  the  pur  chafe  of  private 
perfons. 

4.  The  colonial  coins  occur  only  in  brafs  \  none,  ex¬ 
cepting  that  of  Nemaufus,  having  a  right  to  coin  filver. 
They  begin  in  Spain  with  Julius  Cmlar  and  Antony, 
and  ceafe  with  Caligula,  who  took  away  the  privilege 
of  coinage  from  the  Spanifti  colonies.  The  moft  beau¬ 
tiful  arc  thofe  of  Corinth.  The  other  remarkable  colo¬ 
nial  coins  are  thofe  of  Emerita,  I  lice,  Terraco,  Caftan  - 
dria,  Babba,  Berytus,  Caefarea,  Palrse,  Emifa,  Helio¬ 
polis  or  Balbec,  Ptolemais,  Sidon,  Tyre,  Deulton,  Dium, 
Troas,  Rhefaina,  Neapolis  of  Samaria,  which  bears  a  re- 
prefentation  of  Mount  Gcrizzim  with  the  temple  on  it, 
Hippo  in  Africa,  &c.  On  many  of  thefe  coins  we  meet 
with  fine  reprefentations  of  temples,  triumphal  arches, 
gods,  goddefies,  and  illuftrious  perfons.  But  coins  with 
thofe  rep  refen  tations.  are  by  no  means  common  5  the 
colonial  coins  till  the  time  of  Trajan  bearing  only  a 
plough,  or  fome  other  fimple  badge  of  a  colony.  Ca- 
melodunum  is  the  only  colony  in  Britain  of  which  we 
have  any  coins. 

5.  The  minimi. — This  includes  the  frnalleft  coins  of 
all  denominations,  moft  of  which  do  not  exceed  the 
fize  of  a  filver  penny.  They  are  the  moft  curious  of 
all  5  but  nc  feries  of  them  was  ever  formed  by  any  per¬ 
fon  except  the  abbe  Rothelin,  whofe  collection,  form¬ 
ed  of  all  metals,  palled  to  the  queen  of  Spain.  The 
rcafon  of  the  fcareity  of  thefe  fmall  coins  is  probably 
their  diminutive  fize  5  by  reafon  of  which  they  are 
moftly  loft, 

It  is  furprifing  that  numbers  of  Roman  coins  are 
found  through  all  countries  once  fubjeCt  to  that  power¬ 
ful  people.  Some  have  been  met  with  in  the  Orkneys, 
and  many  in  the  moft  remote  parts  of  Europe,  Alia, 
and  Africa,  known  to  the  ancients. 
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Table  III.  Coins  of  other  Ancient  Nations . 

1.  The  Lydians  appear  to  have  invented  coinage  5 
though,  perhaps,  this  honour  may  be  difputed  with 
them  by  the  Greeks. 

2.  The  Affyrians,  Medes,  Babylonians,  Phoenicians, 
and  Egyptians,  had  no  coins.  In  the  mouths  of  the 
mummies,  are  only  thin,  unftamped,  and  round  pieces 
of  gold,  to  pay  Charon’s  fare. 

3.  No  Indian  or  Chinefe  coins  are  to  be  met  with 
till  a  very  late  period  \  and  even  then  fo  rude  as  fcarce 
to  be  worth  notice.  Voltaire  mentions  a  collection  of 
ancient  Chinefe  and  Indian  coins  made  by  the  emperor 
of  China  in  1700 ;  but  Mr  Pinkerton  fuppofes  it  to 
have  coafifted  only  of  the  Greek  and  Roman  money 
which  had  been  introduced  into  thefe  countries. 

4.  The  Lydian  Coins  have  no  legends  \  fo  that  mere 
conjecture  only  determines  the  ancient  coins  of  cleCtrum 
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A™nt  and  iilvcr  found  in  Afia,  and  different  from  the  Per- 

^ - v  JL  i  ^an»  to  belong  to  Lydia.  Croefus  coined  gold  into  a 

form  which  he  called  Jlaters  ;  and  Mr  Pinkerton  men¬ 
tions  a  very  ancient  gold  coin  in  Dr  Hunter’s  cabinet, 
which  he  fuppofes  to  have  been  one  of  thefe.  It  has  a 
globous  figure,  with  indented  marks  on  one  fide,  and  on 
the  other  a  man  kneeling,  with  a  fifli  held  out  in  the 
left  hand,  and  a  fword  depending  in  the  right.  It 
weighs  four  drachms  j  which  Jofephus  tells  us  was  the 
weight  of  the  Lydian  gold  coins.  In  the  fame  collec¬ 
tion  are  other  gold  coins  little  inferior  in  antiquity  ;  the 
moft  ancient  of  which,  our  author  fuppofes,  may  have 
been  coined  by  the  cities  of  Afia  Minor,  as  coinage 
paffed  through  them  to  Greece.  They  are  of  admirable 
-workmanfliip,  and  as  much  fuperior  to  the  belt  Sicilian 
coins,  as  the  latter  are  to  all  the  reft  in  the  world.  Thefe 
gold  coins  are  all  extremely  pale  }  owing  to  the  want  of 
knowledge  in  refining  gold. 

5.  Perfian  coins. — Thefe  were  firft  ftruck  by  Darius 
Hvftafpes,  whence  they  had  the  name  of  claries . 
They  are  of  gold,  and  generally  have  the  figure  of  an 
archer :  they  weigh  about  four  drachms  ;  and  fome 
'  occur  with  the  indented  mark  on  one  fide,  while 
others  have  figures  upon  both.  The  filver  coins  have 
generally  a  king  in  a  chariot  of  two  horfes,  with  a 
charioteer,  and  fometimes  another  figure  on  foot  be¬ 
hind,  on  the  obverfe  :  while  the  reverfe  prefents  a  fhip, 
fometimes  a  ram,  bull,  or  other  animal.  The  gold 
coins,  which  only  had  the  title  of  claries,  are  extreme¬ 
ly  fcarce,  having  been  melted  down,  as  is  fuppofed, 
and  recoined  by  Alexander  'the  Great  on  his  conqueft 
of  Afia. 

I  here  is  a  fecond  feries  of  Perfian  coins  beginning 
with  Artaxares,  or  Artaxerxcs,  who  overthrew  the 
Parthian  monarchy  about  the  year  21 0.  Thefe  are 
large  and  thin,  with  the  king’s  bull  on  one  fide,  and 
the  altar  of  Mithras  on  the  other  j  generally  with  a  hu¬ 
man  figure  on  each  fide.  Thefe  coins  continue  till  the 
year  636,  when  Perfia  was  conquered  by  the  Saracens. 
Thefe  have  only  Perfian  letters  upon  them,  which  have 
never  been  explained  by  any  antiquaries.  Mr  Pinker¬ 
ton  fays  that  they  feem  to  partake  of  the  ancient  Greek, 
Gothic,  and  Alanic. 

6.  The  Hebrew  fhekcls,  originally  didrachms,  but 
after  the  times  of  the  Maeeabees  tetradraehms,  are  al- 
moft  all  forgeries  of  modern  Jews,  as  well  as  the  brafs 

'  coins  with  Samaritan  chara£lers  upon  them.  They  have 
all  a  fprig  upon  one  fide  and  a  vafe  on  the  other.  Mr 
Pinkerton  fays,  that  the  admiffion  of  one  of  them  into 
a  cabinet  would  almoft  be  a  difgrace  to  it. 

7.  Phoenician  and  Punic  coins  are  very  interefting 
on  account  of  the  great  power  and  wealth,  of  thefe  na¬ 
tions.  The  alphabets  have  been  cleared  by  their  rela¬ 
tion  to  the  Hebrew  and  Syriac  languages. 

8.  The  coins  of  Palmyra  come  under  the  fame  de¬ 
nomination  with  the  former,  Palmyra,  being  a  Syrian 
city. 

9.  The  Etrufcan  coins  have  the  chara&ers  of  that 
nation,  which  have  been  explained  by  their  affinity  to 
the  Pelafgie,  or  oldeft  Greek  and  Latin. 

10.  The  Spanifh  coins  are  inferibed  witli  two  or 
three  alphabets  allied  to  the  old  Greek  or  Punic  ;  but 
the  inferiptions  have  not  been  fufficiently  explained. 

11.  Gaulifh  coins. — Thefe  are  numerous,  but  the 
151.0ft;  ancient  have  no  legends  \  and  even  after  the 
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Greek  letters  were  introduced  into  Gaul  by  a  colony 
at  Marfeilles,  the  legends  are  very  difficult  to  be  ex¬ 
plained. 

1  2.  Britifli  coins. — From  a  paffage  in  Caffar’s  Com¬ 
mentaries,  it  has  been  inferred  that  the  Britons  ufed 
fome  kind  of  coins  even  in  his  time.  Mr  Pinkerton  in¬ 
forms  us,  that  fome  rude  coins  of  copper  very  much 
mingled  with  tin  are  frequently  found  in  England  ; 
which,  he  fuppofes,  may  be  fome  of  the  ancient  Bri- 
tiffi  money.  They  are  of  the  fize  of  a  didrachm,  the 
common  form  of  the  nummus  aureus  among  the  an¬ 
cients.  After  the  time  of  Caefar,  coinage  increafed 
among  the  Britons  ;  and  there  are  many  found  of  Cu- 
nobelinus  mentioned  in  the  Roman  hiftory.  Moft  of 
thefe  have  on  one  ftde  CUNO,  with  an  ear  of  wheat,  a 
horfe,  a  kind  of  head  of  Janus,  or  other  fymbol  5  and 
have  frequently  alfo  the  letters  camu  ;  fuppofed  to 
mean  Camelodunum.  Sometimes  the  word  Tascia 
oceurs  ^  the  meaning  of  which  has  not  yet  been  ex¬ 
plained* 

13.  Gothic  coins  of  France,  Italy,  and  Spain,  to  the 
time  of  Charles  the  Great.  Thefe  have  the  Roman 
characters  upon  them.  The  Italian  coins  are  moftly 
of  the  fize  of  fmall  brafs  5  and  in  this  way  we  meet 
with  coins  of  Athalaric,  Theodahat,  Witigez,  and  other 
Gothic  princes.  Many  others  occur,  the  inferiptions  of 
which,  though  meant  for  Roman,  are  fo  perverted  as  to 
be  illegible. 
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Table  IV.  Modern  Coins . 

1.  Of  Japan.—' Thefe  are  thin  plates  of  gold  and  fil¬ 
ver,  of  an  oval  figure,  with  fmall  marks  or  figures  damp¬ 
ed  on  them. 

2.  China. — Thefe  are  only  copper,  about  the  fize 
of  a  farthing,  with  a  fquare  hole  in  the  middle  to  put 
them  on  firings.  The  inferiptions  on  them  do  not  ex- 
prefs  the  name  of  the  fovereign,  but  the  year  of  his 
reign  ;  as  the  happy  year ,  the  illujlrious  year,  &c. 

3..  The  Tartarian  coins  are  rude,  having  only  inferip¬ 
tions  upon  them  5  and  they  are  all  poftcrior  to  the  time 
of  Jcnghiz  khan. 

4.  Coins  of  Thibet,  Pegu,  and  Siam,  are  much  the 
fame,  prefenting  only  inferiptions  without  any  figures. 
They  are  alfo  of  late  date. 

5.  India.— Some  old  coins  have  been  found  in  the 
neighbourhood  of  Calcutta,  of  gold,  filver,  copper,  and 
tin,  all  mixed  together.  Thefe  have  commonly  a  war¬ 
rior  with  a  fword  on  one  fide,  and  an  Indian  female  idol 
on  the  other,  of  the  fame  form  with  the  celebrated 
fculpturcs  in  the  ifland  of  Elephanta  ;  but  it  is  impof- 
fible  to  tell  what  antiquity  they  are  of.  The  modern 
coins  are  the  pagoda  of  gold,  worth  little  more  than 
fix  fhillings  ;  the  roupce  of  filver  upwards  of  two  {hil¬ 
lings  ;  and  the  cafli,  of  copper.  There  is  a  remarkable 
fet  of  roupecs,  which  fhow  the  twelve  figns  5  a  lion  on 
one,  a  bull  on  another,  &.C.  but  the  oecafion  on 
which  they  were  ftruck  is  unknown.  The  other 
coins  of  India  have  generally  Perfian  inferiptions  upon, 
them. 

6.  Perfia. — The  Perfic  coins  fince  its  conqueft  by 
the  Arabs  continue  on  the  Arabian  model. 

7.  Arabia. — Some  coins  of  the  petty  pnnees  of 
Arabia  are  met  with  as  old  as  the  imperial  ages  of 
Rome  )  but  till  the  time  of  Haroun  Alrafhid,  no  re» 
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Modem  gular  coinage  appears  in  the  vaft  empire  of  the  Sara- 

Coins‘  cens.  Even  then  the  reverfe  has  only  an  infeription, 
and  the  obverfe  is  eopied  from  any  Greek  or  Syrian 
coin  which  happened  to  fall  in  the  moneyer’s  way. 
The  later  Arabian  coins  are  moHly  filver,  with  the 
name  and  titles  of  the  prince  on  one  fide,  and  fome 
infeription  from  the  Koran  on  the  other.  The  more 
modern  eoins  of  this  country  are  in  the  fliape  of  a  fifh- 
hook,  with  Arabic  inferiptions. 

8.  Turkey. — No  regular  coinage  was  formed  by 
the  Turks  till  they  became  mailers  of  Conftantinople. 
They  referable  thofe  of  Perfia  and  Arabia,  having 
merely  inferiptions  on  both  fides.  J 

9.  The  coins  of  the  African  Hates,  at  leall  fuch  as 
profefs  the  Mohammedan  religion,  have  merely  inferip¬ 
tions  without  any  figures  :  thofe  of  the  internal  parts 
are  unknown  5  and  no  coinage  was  ufed  among  the 
Mexicans  and  Peruvians,  the  only  civilized  nations  in 
America  \  but  La  Hontan  mentions  an  American  fa- 
vage  who  had  a  fquare  medal  of  copper  depending  from 
his  neck.  Mr  Pinkerton  fuppofes  it  to  have  come 
from  Japan. 

10.  Modern  Italic  coins.  Befides  the  Gothic  prin¬ 
ces  mentioned  in  the  former  table,  the  exarchs  of  Ra¬ 
venna  coined  money  with  the  infeription  Felix  Ra¬ 
venna,  &c.  The  Lombards  iffued  no  coins,  but  there 
are  fome  Hill  extant  of  Charlemagne.  The  follow¬ 
ing  lift  Ihows  the  origin  of  the  coinage  in  various  Ita¬ 
lian  Hates. 

Rome. — Papal  coinage  originates  with  Hadrian  I. 
Size  of  filver  pennies,  with  the  Pope’s  name  on 
one  fide,  and  Sees  Petrus  on  the  other.  No  coins 
appear  from  975  to  1099,  excepting  of  Leo  IX.  In 
I3°3  aPPear  pennies  of  the  fenate  and  people  of  Rome, 
with  Peter  on  the  one  fide  and  Paul  on  the  other! 
There  are  groats  of  Clement  V.  with  his  portrait 
three  quarters  length  ;  but  the  fide  head  begins  with 
Sixtus  V.  in  1470*  Gold  was  firH  coined  by  John 
XXII.  in  1316.  dhe  coins  of  Alexander  VI. 
Julius  II.  and  Leo  X.  are  remarkable  for  beauty  and 
elegance. 

Milan.  Coinage  began  with  Charlemagne.  The 
hrH  coin  of  the  family  of  Vifconti  oecurs  in  1330,  un¬ 
der  Azo.  The  fet  finifhes  with  Louis  XII. 

Naples.  .  Coinage  begins  in  840  and  880,  with 
Duke  Sergius  and  Bifhop  Athanafius.  The  next 
coins  arc  of  Roger  of  Sieily,  and  Roger  II.  in  1130, 
William  I.  II.  and  Tancred.  Naples  and  Sicily  were 
fubdued  in  it 94  by  the  emperor  of  Germany ;  in 
Manfred  appears  j  in  1266  Charles  of  Provenec  j 
and  others  till  Joan  in  1414  ;  after  which  follow  the 
houfe  of  Arragon,  and  later  kings. 

Venice  begins  in  the  10th  century.  The  firH  eoins 
are  filver  pennies  marked  Veneci.  Then  follow  the 
coins  of  Henrico  Dandulo  in  1192,  of  Ziani  in  1205, 
See.  Gold  was  firH  eoined  at  Venice  in  1280,  and 
copper  in  1471  •,  but  the  filver  groats  are  as  old  as 
1192. 

Florence.  Silver  was  coined  here  in  the  12th  cen¬ 
tury,  or  before ;  but  in  1252  the  firH  gold  coins 
Hruek  in  Europe  after  the  8th  century  made  their  ap- 
pearanee,  and  were  named  florins  from  the  flower  of 
the  lily  upon  them.  They  wTere  imitated  bv  the 
popes,  by  France,  and  England.  They  have  on  one 
fide  St  John  the  Baptifl  Handing,  on  the  other  a  large 
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jleur  de  lis ,  and  it  is  not  doubted  that  the  French  feurs 
de  lis  took  their  origin  from  thefe  coins.  They  weigh 
a  drachm,  and  are  no  lefs  than  24  carats  fine,  accord¬ 
ing  to  Italian  writers,  and  are  worth  about  1 2  ihil- 
lings. 

Geneva  firH  began  to  coin  money  in  1129,  under 
the  government  of  Conrad.  Thofe  of  the  dukes  of 
Savoy  began  in  the  fame  century. 

Aquileiu.  Coins  were  iffued  from  this  city  by  the 
patriarchs  from  1204  to  1440. 

Ferrara.  Coins  of  the  marquifes  from  1340. 

11.  French  coins.  During  the  race  of  Clovis,, 
from  490  till  751,  the  coins  are  chiefly  gold  trientes \ 
■with  fom efohdi  and  femijjes.  The  former  are  of  good 
workmanfhip,  with  the  heads  of  kings.  The  reverfe 
has  a  crofs,  with  the  name  of  the  town  where  they 
were  Hruek. 

The.  coins  of  the  fecond  race  begin  with  Pepin  in 
7 51,  and- continue  till  Hugh  Capet  in  987.  The 
coins  of  the  firH  race  are  elegant,  but  thofe  of  the  fe¬ 
cond  entirely  the  reverfe,  being  almoH  all  filver  pen¬ 
nies,  and  feldom  bearing  the  portrait  of  the  king.. 
dhofe  of  Charlemagne  have  only  Carolus  in  the 
field  \  while  the  reverfe  bears  r.  f.  or  fome  fuch  in¬ 
feription  j  though  one  piece  Hruek  at  Rome  has  a 
rude  bull  of  him.  The  coins  of  Louis  le  Dcbonnaire 
are  better  done. 

The  third  race  begins  with  Hugh  Capet  in  987, 
and.  extends  to  this  time.  The  coinage  did  not  begin 
to  improve  till  1226  under  St  Louis,  when  the  groat 
appears..  Its  name  in  Italian  is gro/fo,  in  French  groffe , 
in  Englifh  groat ,  or  great  coin  $  fo  called  from  its  fize 
in  comparifon  with  the  penny  ;  and  it  palled  from  Ita¬ 
ly  to  Franee,  to  Germany,  and  to  England.  After 
the  eonqueff  of  France  by  the  Englifh,.  bafe  coins  of 
many  kinds  were  introduced  j  and  in  the  year  1574, 
in  the  time  of  Henry  III.  copper  was  firll  introduced 
into  the  French  coinage.  Befides  thefe,  the  other  re¬ 
markable  coins  of  France  are,  the  blanes  or  billon 
groats  firH  iffued  in  1348  j  the  ecus  a  la  couronne ,  or 
crowns  of  gold,  fo  called  from  the  crown  on  one  fide, 
and  begun  by  Charles  VI.  in  1384  j  thofe  of  Ann  of 
Bretagne  in  1498  :  the  tejlon ,  or  picec  with  the 
king’s  head,  of  Louis  XII  5  the  Henri  of  Henry  II. 
with  Gaul  fitting  in  armour,  and  a  Vidlory  in  her 
hand.  There  arc  many  coins  of  Cardinal  Bourbon, 
eledled  king  in  1589  ;  and  in  1642,  Louis  Xiv! 
takes  the  title  of  Catalonia  Princeps.  The  firH 
loins  d'or  made  its  appearance  in  1640  j  but  fuch 
was  the  poverty  of  France,  if  we  believe  certain  au¬ 
thors,  that  in  1739  the  duke  of  Orleans  regent  Hruek 
copper  for  filver. 

12.  Spanilh  coins.  The  moH  early  feries  of  thefe 
confifls  almoH  entirely  of  trientes,  finely  done.  On 
one  fide  they  have  the  head  of  the  king  with  his  name,, 
and  on  the  other  a  crofs,  with  the  name  of  the  town! 
commonly  in  Boetiea,  or  the  fouth  part  of  Spain,’ 
where  there  were  a  great  many  Roman  colonies,  and 
which  was  fertile  to  a  proverb.  The  Morefque  coins 
of  Spain,  like  thofe  of  the  reft  of  the  Mohammedan 
Hates,  prefent  us  only  with  infipid  inferiptions  on  both 
fides.  Indeed  the  Mohammedan  religion,  by  its  abfo- 
lute  refufal  to  allow  the  reprefentation  of  any  living 
creature,  has  prevented  the  progrefs  of  coinage  in  any 
degree  throughout  thofe  regions  which  it  has  over- 

fpreacL 


17  3 

Modern 

Coins. 


*74 

Modern 

Coins 


MED 

fprcad.  The  infcription3  on  the  ancient  Spanifti  coins 
are  in  the  Cufic  or  old  Arabic  chara&ers, 

13.  Portugal.  No  defcription  of  the  coins  of  this 
kingdom  has  yet  appeared. 

14.  Germany.  No  account  of  the  German  coins 
has  been  publifhed  \  though  it  is  well  known  that  not 
only  the  emperors,  but  many  of  the  cities,  particularly 
thofe  called  Hanfc-towns ,  iffued  money  \  and  many  of 
the  coins  iffued  by  the  cities  were  luperior  in  elegance 
even  to  thofe  iffued  by  the  emperors. 

1 5.  Denmark.  Here  the  coinage  begins  with  Ca¬ 
nute  the  Great  in  1014.  The  pieces  are  at  full  ex¬ 
tremely  rude,  ornamented  only  with  rings  and  Runic 
characters.  Thefe  arc  fueceeded  by  copper  pieces, 
fome  of  which  have  a  crofs,  others  a  pa  it  oral  Raff,  on 
one  fide,  with  the  letter  A  on  the  other.  Later  coins 
have  ftrokes  mi,  See.  all  round  them  \  but  thofe  of 
Harold,  Hardicanute,  and  Magnus  Bonus,  in  1041, 
are  of  neat  workmanftiip,  and  have  the  portraits  of  the 
princes  at  half  length.  The  coins  of  Nicolas,  or  Niel, 
as  he  is  called  by  the  Danes,  arc  rude,  as  well  as  thofe 
of  Waldemar  I.  and  the  celebrated  Margaret.  In 
1376  Olaf  cau fed  money  to  be  Rruck  with  a  grinning 
full  face,  with  a  crowned  O  upon  the  other  fide. 

The  Swedes  (fays  Mr  Pinkerton)  took  thefe  coins 
extremely  ill,  as  they  thought  they  grinned  at  them.” 
Silver  was  firft  coined  in  Denmark  by  Philippa 
queen  of  Eric,  and  daughter  to  Henry  IV.  of  Eng¬ 
land. 

16.  Sweden.  The  coinage  of  this  kingdom  began 
in  818  under  Biorno,  on  the  plan  of  Charlemagne. 
The  coins  are  marked  with  a  crofs.  Next  follow 
thofe  of  Olaf  in  1  o  1 9  *,  which  Mi  Pinkerton  fuppofes 
to  have  been  the  firft  true  Swcdifti  coins  ^  and  that 
the  art  of  coinage  firft  paffed  from  England  into  Den¬ 
mark  in  the  time  of  Canute  the  Great,  and  from  Den¬ 
mark  into  Sweden.  Thefe  coins  were  ftruck  on  the 
Englifti  model.  During  the  time  that  Sweden  was 
fubjeft  to  Denmark,  or  miferably  haraffed  by  the 
Danes,  the  coins  of  both  kingdoms  were  the  fame  ; 
but  after  the  time  of  Guftavus  Vafa  many  elegant 
pieces  appear.  In  1634,  dollars  were  coined  with  the 
portrait  of  Guftavus  Adolphus,  who  was  killed  two 
years  before  :  on  the  reverfe  they  have  the  arms  of 
Sweden,  with  the  chemical  marks  of  mercury  and 
fulphur.  In  1716,  1717,  and  1718,  Charles  XII. 
being  in  extreme  want  of  money,  iffued  fmall  copper 
coins  with  Saturn,  Jupiter,  Mars,  &c.  upon  them,  to 
go  for  dollars  ;  and  on  account  of  this  fcheme,  Ba¬ 
ron  Goertz,  the  fuggeftor  of  it,  was  brought  to  the 
bloek. 

17.  Norway.  The  coins  of  this  country  begin  with 
Olaaf  in  1006  *,  after  which  time  there  are  various  coins 
of  other  princes ;  but  copper  was  not  coined  till  the 
year  1343. 

Befides  the  coins  already  mentioned,  there  are  eccle- 
fiaftic  coins  of  Trance,  Germany,  Denmark,  Sweden, 
Norway,  &c.  Thofe  of  Denmark  and  Sweden  are 
numerous,  but  the  Norwegian  coins  of  this  denomina¬ 
tion  are  rare.  Mr  Pinkerton  deferibes  a  filver  one  in 
his  poffeflion  as  having  arms  and  a  mitre,  with  the  in- 
feription  on  one  fide,  Sanctus  Olaws  Rex  Norvey  5 
on  the  reverfe,  Olaws  Dei  Gra.  Arcef.  Nid’sen, 
meaning  NlDROSlF.NSis,  or  archbifhop  of  Nidros ,  now 
Drontheim. 
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18.  Bohemia.  The  coinage  of  this  kingdom  ap-  Moikra 
pears  at  a  very  early  date,  viz.  in  the  year  909,  under  t  ^01ns- 
Duke  Boleflaus  I.  Thefe  coins  are  followed  by  others 

of  Boleflaus  II.  and  Emma  his  wife  in  970  *,  of  Bo¬ 
leflaus  III.  in  1002  j  Jarqmir  in  1020 ;  Udalrich  in 
1030,  and  other  princes.  The  braBeate  money  of  Ot- 
tocar  I.  was  coined  in  1 197. 

19.  Poland.  The  coinage  of  this  country  is  nearly 
as  ancient  as  that  of  Bohemia.  The  coins  are  on  the 
German  model,  but  no  particular  account  of  them  has 
been  publifhed. 

20.  Ruflia.  None  of  the  Ruffian  money  appears  to 
be  more  ancient  than  the  13th  century.  The  firft  are 
the  kopecks  or  filver  pennies,  which  have  upon  them 
rude  figures  of  animals  on  one  fide,  and  a  man  ftanding  4 
with  a  bow  or  fpear  on  the  other.  There  are  likewife 
coins  of  Mofcow  ftruck  by  Ariftoteles  the  architect  in 
1482.  The  roubles  or  dollars  and  their  halfs.  There 
are  fome  of  the  impoftor  Demetrius  in  1605,  which  are 
very  fcarce. 

21.  Pruffia.  The  firft  Pruflian  coins  were  ftruck 
at  Culm  by  the  Teutonic  knights  in  1230.  They 
were  filver  pennies,  and  upon  the  German  plan.  In 
the  next  century  were  ftruck  (hillings,  groats,  and 
fchots  ;  the  laft  were  the  largeft,  and  are  extremely 
rare.  They  have  the  Prulfian  ihield,  an  eagle  fur¬ 
mounting  a  crofs,  with  a  rofe-(haped  border,  MONETA 
DOMINOrum  Prussia-:  :  on  the  reverfe  is  a  crofs  fleu- 
rie,  within  a  border  of  a  fimilar  kind,  having  the  in- 
feription  honor  magistri,  justitiam  diliget. — 

Gold  coins  were  ftruck  in  the  fame  century.  In  the 
time  of  Copernicus  the  money  was  fo  debafed, 
that  1 2  or  13  marks  were  worth  but  one  of  pure 
filver. 

22.  England.  The  Englifli  coins  are  of  various 
kinds. 

1  ft.  Heptarchic .  Thefe  are  only  of  two  forts,  viz. 
the  fkeatta  or  penny  of  filver,  and  the  Jhjca  of  copper. 

Few  of  the  pennies  appear  till  after  the  year  700  ; 
though  fome  are  met  with  which  bear  the  name  of 
Ethelbert  I.  king  of  Kent,  as  old  as  560.  At  firft 
they  had  only  rude  figures  of  f'erpents,  but  in  latter 
times  legends  were  likewife  added.  Moft  of  thefe 
pennies  have  pagan  fymbols  upon  them.  The  ftyea 
was  only  coined  in  Northumberland,  and  was  a  very 
fmall  piece,  about  the  value  oi  half  a  farthing. 

2d.  Coins  of  the  chief  monarchs  of  England.  Mr 
Pinkerton  denies  that  an  end  was  put  to  the  heptar¬ 
chy  by  Egbert  in  832,  as  is  commonly  fuppofed  ; 
though  he  owns  that  he  was  chief  monarch  el  the  coun¬ 
try,  as  fevcral  others  had  been  before  him.  Edgar, 
who  reigned  in  9 59,  according  to  him,  was  the  firft 
king  of  England  •,  and  the  coins  of  the  chief  monarchs 
form  almoft  a  complete  feries  from  the  time  of  Eg¬ 
bert  to  Edgar.  The  only  chief  monarch  of  whom 
there  are  no  coins  is  Ethelbald,  who  reigned  in  857. 

Moft  of  thefe  coins  bear  rude  portraits  ^  but  the  re- 
verfes  are  fometimes  curious  and  interefting.  Some 
have  views  of  cathedrals  and  other  buildings  j  particu- 
larly  one  of  Edward  the  Elder  in  900  *,  which  has  the 
cathedral  of  York  with  three  rows  of  windows,  round 
arched  as  the  other  Saxon  and  Norman  buildings  :  the 
Gothic  arch  being  quite  unknown  till  after  the  1  2th 
century.  Some  coins  of  Anlaf  king  of  Northumber¬ 
land  have  the  famous  raven,  the  Daniflr  enfign  :  and 
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thofe  of  other  princes  have  frequently  very  curious  re- 
verfes. 

3d.  Ecclejiajlic  coins  appear  of  the  archbifhops  of 
Canterbury,  Wulfred  in  804,  Ceolnoth,  in  830,  and 
Plegmund  in  889. 

4th.  Coins  of  the  kings  of  England.  The  filver  pen¬ 
ny,  which  had  begun  during  the  heptarchy,  continued 
to  be  the  general  coin  after  the  kingdom  had  been 
united  under  one  head  5  and  extends  in  a  continued 
Cries  from  Egbert  almoft  to  the  prefent  reign.  The 
only  kings  wanting  are  Edmund  Iron  fide,  Richard  I. 
and  John.  At  firft  the  penny  weighed  22J-  grains: 
but  towards  the  clofe  of  the  reign  of  Edward  III.  it 
fell  to  18  grains ;  and  in  that  of  Edward  IV,  to  12. 
In  the  time  of  Edward  VI.  it  was  diminiihed  to  8 
grains  ;  and  in  Queen  Elizabeth’s  reign  to  yTxT  ;  at 
which  it  dill  continues. 

Halfpennies  and  farthings  were  firft  ftruck  in  filver 
by  Edward  I.  in  1280;  the  former  continued  to  the 
time  of  the  commonwealth,  but  the  latter  ceafed  'with 
Edward  VI.  The  groat  was  introduced  by  Edward 
III.  in  1354,  and  continues  to  this  day,  though  not 
in  common  circulation.  The  half-groat  or  two-pencc 
is  of  the  fame  date,  and  alfo  continues  to  the  prefent 
time. 

Shillings  were  firft  coined  by  Henry  VII.  in  1503. 
At  firft  it  was  called  teftoon ,  from  the  tejie ,  tete ,  or  head 
of  the  king  upon  it  ;  the  name  (hilling  being  derived 
from  the  German  fchelling  ;  under  which  appellation 
coins  had  been  ftruck  at  Hamburgh  in  1407.  The 
crown  was  firft  coined  ill  its  prefent  form  by  Henry 
VIII.  Formerly  it  had  appeared  only  in  gold,  whence 
the  phrafe  of  crowns  of  gold  ;  though  thefe  indeed 
were  the  largeft  gold  coins  known  for  a  long  time  in 
France  and  other  countries  on  the  continent,  being 
worth  about  10s.  fterling.  They  had  their  name  from 
the  crown  ftamped  on  one  fide,  and  were  firft  coined 
by  Charles  VI.  in  1384,  and  continued  till  the  time 
of  Louis  XIV.  The  half-crown,  fixpcnce,  and  three¬ 
pence,  were  coined  by  Edward  VI.  In  1558  Queen 
Elizabeth  coined  three  halfpenny,  and  in  1561  three 
farthing  pieces  ;  but  they  were  difeontinued  in  1  ^82. 
From  the  year  1601  to  the  prefent  time  the  coins  of 
England  remain  the  fame. 

Gold  was  coined  in  England  by  Henry  III.  in 
1257  *,  the  pieec  was  called  a  gold  penny,  and  was  lar¬ 
ger  than  the  filver  one  ;  and  the  execution  is  by  no 
means  bad  for  the  time.  The  feries  of  gold  coinage, 
however,  commences  properly  from  Edward  III.  In 
1344,  this  monarch  firft  ftruck  florins,  in  imitation  of 
thofe  in  Italy  ;  and  it  is  remarkable,  that  though  thefe 
coins  at  the  time  they  were  firft  ifiued  bore  only  fix 
fir llings  value,  they  are  now  intrinfically  worth  19s.; 
fo  much  has  the  value  of  gold  increafed  fince  that 
time.  The  half  and  quarter  florin  were  ftruck  at  the 
fame  time,  but  only  the  laft  has  been  found.  The 
florin,  however,  being  found  inconvenient,  gave  place 
to  the  noble  of  6s.  8d.  value,  and  cxa6Uv  half  a  mark. 
The  latter  had  its  name  from  being  a  limited  fum  in 
accounts  ;  and  was  eight  ounces  in  weight,  two-thirds 
of  the  money  pound.  It  is  fometimes  alfo  called  feli- 
hra,  as  being  one  half  of  the  commercial  pound  of  1 6 
ounees.  The  noble  had  its  name  from  the  nobility  of 
the  metal  ;  the  gold  of  which  it  was  coined  being  of 
tlie  fineft  fort.  Sometimes  it  was  called  rofe  noble , 


from  both  fidcs  being  impaled  in  an  undulating  circle. 
It  continued  with  the  half  and  quarter  noble  to  be  the 
only  gold  coin  till  the  angels  of  Edward  IV.  appeared 
in  1465.  Thefe  had  theiir  name  from  being  ltampcd 
with  the  image  of  Michael  and  the  dragon.  The  an- 
gelcts  of  3s.  4d.  value  were  fubftituted  in  their  place, 
in  1527  Henry  VIII.  added  to  the  gold  coined  the 
crown  and  half-crown  at  their  prefent  value  ;  and  the 
fame  year  he  gave  fovereigns  of  22s.  6d.  and  ryals  of 
Us.  3d.  angels  at  7s*  6d.  and  nobles  at  their  old  value 
of  6s.  Bd.  In  1546  he  caufed  fovereigrts  to  be  coined 
of  the  value  of  20s.  and  half-fovcrcigns  in  proportion. 
His  gold  crown  is  about  the  fizc  of  our  (hilling,  and 
tne  half-crown  of  fix-pence,  but  thin.  All  his  coins, 
however,  gold  as  well  as  filver,  are  much  debafed  5  and 
it  was  not  without  much  labour  and  trouble  that  Ed-* 
ward  VI.  brought  it  back  to  its  former  ftandard.  On 
the  union  of  the  two  crowns,  James  gave  the  fovereign 
the  name  of  unite ;  the  value  continuing  of  20s.  as 
before.  He  coined  alfo  rofe-ryals  of  30s.  value,  fpur- 
ryals  of  15s.  angels  of  10s.  and  angelets  of  5s.  Un¬ 
der  the  commonwealth,  the  fovereign  got  the  name  of 
the  twenty- fidtiling  piece,  and  continued  current  till  the 
coinage  of  guineas.  Thefe  were  fo  called  from  their 
being  coined  of  Guinea  gold,  and  vTere  at  firft  only 
to  go  for  20s.  though  by  an  univerfal  but  tacit  confent 
they  always  palled  for  21s.  Half-guineas,  double 
guineas,  and  five  guinea  pieces,  vTere  alfo  coined  dur¬ 
ing  the  fame  reign  ;  which  Hill  continue,  though  the 
two  latter  are  not  in  common  circulation.  Quarter 
guineas  were  coined  by  George  I.  and  likewife  by  his 
prefent  majefty  ;  but  they  were  found  fo  trouble- 
fome  on  account  of  their  fmall  fize,  that. they  were  Hop¬ 
ped  within  a  year  or  two,  when  received  at  the  bank 
of  England,  and  thus  are  not  to  be  met  with  at  pre- 
fent.  A  few  pieces  of  7s.  value  have  likewife  been 
coined,  and  are  known  by  the  lion  above  the  helmet  ; 
but  none  have  been  ifiued.  In  1688  the  guinea  rofe 
to  2. Is.  6d.  and  continued  to  increafe  in  value  till 
1696,  when  it  was  as  high  as  30s.  ;  but  after  the  re¬ 
coinage  in  1697  and  1698  it  fell  by  degrees,  and  in  1717 
was  at  its  old  ftandard  of  21s.  and  at  that  time  filver 
was  fixed  at  its  prefent  ftandard  value,  viz.  as  1  to  1 5-y 
in  weight. 

Though  the  firft  money  coined  in  Britain,  as  we 
have  already  obferved,  was  copper,  yet,  excepting  the 
Northumbrian  ftycas,  no  copper  coin  was  found  in 
England  from  the  time  of  the  Saxon  conqucft  till  the 
year  1672.  An  averfion  to  a  copper  coinage  it  feems 
was  prevalent  throughout  the  nation  ;  and  Queen  Eli¬ 
zabeth,  who  without  hefitation  ufed  bafe  money  foF 
Ireland,  yet  fcrupled  at  coining  copper  for  England. 
This  want  of  fmall  coin  occafioned  fuch  an  increafe  of  ‘ 
private  tokens  for  halfpennies  and  farthings,  that  it  be¬ 
came  a  ferious  objecl  to  government;  and  in  1594  a  cop¬ 
per  coinage  was  ferioufly  thought  of.  This  year  a  fmall 
copper  coin  was  ftruck  about  the  fize  of  a  filver  two¬ 
pence,  with  the  queen’s  monogram  on  one  fide,  and  a 
rofe  on  the  other  ;  the  running  legend  on  both  fide® 
being,  THE  PLEDGE  OF  A  HALFPENNY.  Of  this  there 
are  patterns  both  in  copper  and  filver,  but  both  of 
them  foon  fell  into  difufe.  On  the  19th  of  May  1613, 
King  James  by  royal  proclamation  ifiued  farthing 
tokens.  They  are  generally  of  the  fame  fize  with  the 
two  pence,  with  two  feeptres  in  faltier  furmounted 
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Modem  with  a  crown,  and  the  harp  upon  the  other  ;  with  an 
t,  Coim-  t  intention,  as  it  would  feem,  that  if  they  were  refufed 
in  England,  they  might  pafs  in  Ireland.  In  1635 
Charles  I.  coined  thole  with  the  rofe  inllead  of  the 
harp  ;  but  the  circulation  of  thefe  was  entirely  flopped 
by  the  vaft  number  of  counterfeits  which  appeared, 
and  by  the  king’s  death  in  1648.  After  this  the  pri¬ 
vate  tokens  began  again  to  be  circulated,  till  put  a  flop  to 
by  the  coinage  of  farthings  in  1672.  The  workman- 
fhip  of  the  tokens  is  quite  contemptible.  In  1672 
the  halfpence  as  well  as  the  farthings  which  had  been 
flruck  two  years  before  began  to  circulate.  They 
were  of  pure  Swedish  copper,  the  dies  engraved  by' 
Roettier  ;  and  they  continued  till  the  year  1684,  when 
fome  difputes  arofe  about  the  copper  lately  obtained 
from  the  Englifli  mines.  Tin  farthings  were  coined  with 
a  ftud  of  copper  in  the  centre,  and  inferibed  round  the 
edge  as  the  crown  pieces,  with  NUMMORUM  famulus. 
1685  or  1686.  In  1686  halfpence  of  the  fame  kind 
were  coined  ;  and  the  tin  coinage  continued  till  the 
year  1692,  to  the  value  of  more  than  65,000k  ;  but 
next  year  the  tin  was  all  called  in  by  government,  and 
the  copper  coinage  recommenced.  The  farthings  of 
Queen  Anne  are  all  trial  pieces,  excepting  thofe  of 
1714,  the  laft  year  of  her  reign.  “  They  are  (fays 
Mr  Pinkerton)  of  exquifite  workmanlhip,  exceeding 
moll  copper  coins  either  ancient  or  modern,  and  will 
do  honour  to  the  engraver  Mr  Croker  to  the  end  of 
time.”  The  one,  whole  reverfe  is  Peace  in  a  ear,  pax 
MISSA  PER  ORBEM,  is  the  Hioft  efteemed  ;  and  next  to 
it  the  Britannia  under  a  portal.  The  other  half¬ 
pence  and  farthings  are  lefs  valuable. 

23.  Scotland.  Silver  pennies  of  Alexander  I.  who 
reigned  in  1107,  are  believed  to  exilt  ;  and  there  cer¬ 
tainly  are  fome  of  Alexander  II.  in  1214.  There  are 
likewife  coins  of  David  in  1124;  perhaps  none  of 
Malcom  IV.  his  fuccelfor,  whofe  reign  was  very 
ihort.  There  are  many  coins  of  William  I.  in  1 165  *, 
and  a  large  hoard  of  his  pennies  was  found  at  Invcrnefs 
in  1780. 

The  money  of  Scotland  continued  to  be  of  the  fame 
value  with  that  of  England  till  the  country  was  drain¬ 
ed  by  the  vail  ranfom  of  David  II.  after  which  it  be¬ 
came  necelfary  to  reduce  its  fize  ;  and  fo  much  did  this 
diminution  ailed  England,  that  Edward  III.  found 
himfelf  obliged  to  lefien  the  Englilh  coin  alfo.  The 
diminution  of  the  Scottifh  coin,  however,  continued 
Hill  to  go  on  until  it  became  impra&icable  to  keep 
par  with  that  of  England.  In  the  firft  year  of  Ro¬ 
bert  III.  it  palled  only  for  one  half  of  its  nominal  value 
in  England  :  in  1393,  Richard  II.  ordered  it  only  to 
go  for  the  weight  of  the  genuine  metal  it  contained. 
In  1600  it  had  funk  to  fuch  a  degree  as  to  pafs  only 
for  a  twelfth  part  of  the  Englilli  money,  and  conti¬ 
nued  at  that  low  ebb  till  the  coinage  of  Scotland  was 
Entirely  cancelled  by  the  union  of  the  two  king¬ 
doms. 

Of  lilver  coins  wre  have  only  pennies  till  the  year 
1293,  when  Edward  I.  having  coined  halfpence  and 
farthings,  Alexander  III.  of  Scotland  coined  alii) 
halfpence,  of  which  we  have  a  few,  but  no  farthings 
are  to  be  met  with  ;  but  there  are  filver  farthings  of 
Robert  I.  and  David  II.  The  latter  introduced  the 
great  and  half-groat,  w7hieh  completed  the  fet  of  Scot¬ 
tifh  filver.  It  continued  unaltered  till  the  time  of 
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Queen  Mary,  when  they  all  ceafed  to  be  coined  in 
filver,  on  account  of  the  high  price  of  that  metal. 
In  x553  Shillings  were  firft  coined,  with  the  bull  of 
the  queen  on  one  fide  and  the  arms  of  France  and 
Scotland  on  the  other.  The  filver  crown  was  firft 
coined  in  1565,  which  went  for  30s.  Scots;  leffer 
pieces  of  20s.  and  10s.  having  likewife  been  flruck, 
and  marks  of  filver,  worth  3s.  qd.  Englifli,  were  alfo 
coined  about  the  fame  time.  Thefe  coins  have  upon 
them  the  marks  xxx.  XX.  X.  to  denote  their  value. 
They  are  commonly  called  Cruickftone  dollars,  from 
the  palm-tree  upon  them,  miftaken  for  a  remarkable 
yew  at  Cruickftone  near  Glafgow,  where  Henry  Darn- 
ley  refided.  It  is  deferibed,  however,  in  the  a£l  as  a 
palm,  with  a  “  fliell-padoc”  (a  tortoife)  crawling  up. 
This  alludes  to  Darnley’s  marriage  with  the  queen,  as 
the  motto  from  Propertius  Dat  Gloria  Vires  alfo 
implies.  The  motto  Nemo  me  impune  lacesset 
firft  appears  on  the  Scottifh  coins  in  1578,  and  the  in¬ 
vention  is  given  to  the  celebrated  Buchanan.  In  1582, 
the  crown  of  an  ounce  weight  went  for  40s,  Scots, 
and  was  accordingly  marked  XL.  ;  in  1597  the  mark 
wras  L.  the  Scottifh  money  being  then  only  one  tenth 
of  the  Englifh :  the  mark  was  LX.  in  1601,  the  value 
being  then  reduced  to  one-twelfth,  at  which  it  has 
ever  fince  continued.  In  the  time  of  Charles  I.  half 
marks,  40  and  20  penny  pieces,  were  coined.  In  1675 
the  Scottifh  dollars  firft  appeared,  in  value  56s.  Scots, 
wTith  halves  and  quarters  of  proportional  value.  In 
1686,  James  VII.  coined  60s.  40s.  2CS.  10s.  and  5s. 
pieces  ;  but  only  thofe  of  40s.  and  10s.  arc  known, 
with  thefe  numbers  under  the  bull.  At  the  union  of 
the  kingdoms,  all  the  Scottifh  coins  were  called  in, 
and  recoined  at  Edinburgh,  with  the  mark  E  under 
the  bull  to  diftinguifh  it  :  fince  which  there  has  been 
no  coinage  in  Scotland.  The  Scottifh  filver  coins  are 
in  general  equal,  if  not  fuperior,  in  the  workman fliip 
to  the  Englifli. 

Gold  wras  firft  iffued  by  Robert  II.  about  30  years 
after  Edward  III.  of  England  had  coined  the  fame 
metal  in  that  country.  The  pieces  w^ere  at  firft  called 
St  Andrews,  from  the  figure  of  that  tutelar  faint 
upon  the  crofs,  and  wrho  appears  on  the  obverfe  with 
the  arms  of  Scotland,  and  on  the  reverfe  a  lion  in  a 
fliield.  The  lion  wra‘s  another  name  for  the  largt  ft  gold 
coin  in  Scotland,  from  the  arms  of  the  kingdom  upon 
it.  The  next  was  the  unicorn,  under  James  III.  5 
which  were  followed  by  the  bonnet-pieces  of  James  V. 
Thefe  laft  are  of  admirable  workmanlhip,  being  almoft 
equal  to  the  ancient  coins  in  this  refpe6l.  In  imita¬ 
tion  of  the  French,  the  monarch  wre  fpeak  of  dimi- 
nifhed  the  fize  of  the  coin  without  leffening  its  weight ; 
an  improvement  not  adopted  by  the  Englifh  for  a 
whole  century.  The  laft  gold  coined  in  Scotland  wras 
the  piftole  and  half  piftole,  of  twelve  and  fix  pounds 
Scots.  Thefe  coins  have  the  fun  under  the  head.  The 
gold  coins  of  Scotland  fell  in  the  fame  proportion  with 
the  filver. 

The  copper  coinage  of  Scotland  is  of  more  early 
date  than  that  of  England.  It  w’as  preceded  by  mo¬ 
ney  of  billon ,  or  copper  wafhed  with  filver,  called  black 
money.  James  III.  firft  coined  black  farthings  in 
1466  ;  and  this  is  recorded  by  hiftorians  as  one  of  his 
greateft  faults.  This  kind  of  coinage,  howrever,  con¬ 
tinued  as  late  as  the  reign  of  James  VI.  In  his  time 
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Coins.  Scottifh  money  had  now  declined  almoft  to  the  ut- 
u  »  J  mod,  the  pieces  fuddenly  aflumed  a  form  almoft  re- 
fembling  that  of  the  French  coins.  The  bodle,  fo 
called  from  Bothwell  tlie  mintmafter,  being  equal  in 
fize  to  the  Hard,  and  worth  two  pennies  Scottifh,  was 
{truck.  The  billon  coin,  formerly  called  has  piece, 
and  WUrth  fix  pennies  Scots,  was  now  coined  in  cop¬ 
per,  and  termed  the  baza -bee.  Thus  it  correfponded 
with  the  French  half  fol  and  Englifh  halfpenny,  the 
Scots  penny  being  now  equivalent  to  the  French  de¬ 
nier,  Some  pieces  named  Atkinfons  were  coined  by 
James  VI.  in  1582,  when  the  Scottifh  money  was  to 
the  Englifh  as  1  to  8  ;  but  on  its  being  (till  farther 
reduced,  they  went  for  8  pennies,  a  third  more  than 
the  value  of  the  baw-bee.  Befides  thefe  there  were 
the  hardie  and  plack,  the  former  being  Worth  three 
and  the  latter  four  pennies  Scots.  This  coinage  con¬ 
tinued  through  the  reigns  of  Charles  I.  and  II.  but 
Scottifh  coins  of  the  former  are,  perhaps,  the  fcarceft 
of  any. 

24.  Ireland.  The  firft  coins  introduced  into  this  king¬ 
dom  feem  to  have  been  thofe  of  the  Danes,  and  which 
have  only  a  number  of  ftrokes  around  them  snftead  of 
letters.  In  the  tenth  century,  however,  this  coinage 
had  been  confiderably  improved  ;  and  in  930  and  994 
there  are  pennies  ftruck  in  Dublin,  with  the  inferip- 
tion  ON  DvflI  or  Dyflt,  Duflin  or  DijJlin  being  the 
Danifh  name  of  that  city.  Thefe  are  likewife  coins 
of  the  Irifh  princes  themfelvcs,  and  of  the  Englifh 
monarchs,  ftruck  in  Ireland  as  early  as  the  ninth  cen¬ 
tury  ;  and  it  is  afferted  by  fome,  that  Ireland  even  in 
thefe  days  had  been  conquered  by  England  •,  of  which, 
indeed,  thefe  coins  feem  to  be  a  proof.  None  of  the 
Irifh  coins  of  Henry  II.  are  to  be  met  with,  but  we 
have  fome  of  the  coins  of  John  ';  and  from  his  time 
to  that  of  Henry  V,  the  Irifh  coins  are  known  by  a 
triangle  enclofing  the  king’s  head,  which  appears  alfo 
Upon  the  coins  of  other  nations  at  this  period.  The 
harp  does  not  appear  upon  the  Irifh  coins  till  the  time 
of  Henry  VIII.  Till  the  time  of  this  monarch,  the 
Englifh  and  Irifh  coins  are  the  fame  ;  but  the  fame  de- 
bafement  of  the  coin  which  at  that  time  took  place  in 
England  extended  alfo  to  Ireland  ;  but  in  1601  copper 
halfpence  and  farthings  were  coined  alfo  for  this  king¬ 
dom.  Thefe  circulated  in  Ireland  when  James  VI. 
ifTued  his  farthing-tokens  of  copper,  the  latter  being 
of  two  fizes,  that  if  they  failed  in  England  they  might 
be  fent  to  Ireland  as  pennies  and  halfpence.  In  1635 
•a  mint  wras  eftablifhed  in  Dublin  by  Charles  I.  but  it 
was  flopped  by  the  Irifh  maflacre,  and  the  many  di- 
fturbances  which  followed  ;  fince  which  time  the  fcheme 
has  not  been  refumed.  After  the  maflacre,  St  Pa¬ 
trick’s  halfpence  and  farthings  were  coined  by  the  Pa- 
pifts,  bearing  the  legends  Floreat  Rex,  and  on  the 
reverfe  Ecge  Grex  ;  on  the  farthing  Quiescat 
Plebs.  Copper  tokens  were  ftruck  by  towns  and 
tradefmen,  as  in  England  and  Scotland.  In  1680,  half¬ 
pence  and  farthings  were  ifTued  by  authority,  with  the 
harp  and  date.  In  1689,  James  II.  having  invaded 
Ireland,  inftituted  a  mint,  and  coined  (hillings  and 
half-crowns  of  all  the  refufe  metal  he  could  find,  par¬ 
ticularly  fome  brafs  guns  were  employed,  whence  the 
coinage  is  commonly  called  gun-money.  Even  this 
anetal,  however,  foon  became  fo  fcarce^  that  a  diminu 
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tion  in  its  fize  is  quite  apparent  from  June  3  689  to 
July  1690  ;  and  as  the  month  of  their  mintage  is  v 
marked  upon  them,  this  decreafe  is  eafily  perceived. 
In  March  1690,  pennies  of  lead  mixed  with  tin  were 
ifTued  ;  and  on  the  15th  of  June  the  fame  year,  crowns 
of  white  metal  were  coined  ;  but  thefe  are  now  very 
fcarce.  In  1722,  the  patent  for  coining  halfpence  a* id 
farthings  was  given  to  William  Wood,  which  excited 
fuch  difeontent  in  Ireland.  From  the  fmall  fize  allow¬ 
ed  by  the  patent  to  thefe  pieces,  it  was  fuppofed  that 
the  patentee  would  have  gained  6o,0ooL  but  as  he 
caufed  them  to  be  ftruck  of  a  fize  ftill  fmaller,  his 
gains  were  eftimated  at  ioO,OOol.  The  coins,  how¬ 
ever,  are  of  admirable  workmanfhip,  and  very  fine  cop¬ 
per,  bearing  the  beft  portrait  of  King  George  I.  to  be 
found  any  where.  Sir  Ifaac  Newton,  at  that  time  at 
the  head  of  the  mint,  declared  that  they  were  fupe- 
rior  to  the  Englifh  coins  in  every  thing  except  the  fize. 
In  1737  the  Irifh  halfpence  and  farthings,  with  the 
harp  on  the  reverfe,  were  coined,  and  continue  to  the 
preient  time.  In  1760,  there  was  fuch  a  fcarcity  of 
copper  coin,  that  fome  private  perfons  applied  for  leave 
to  coin  halfpence,  which  appeared  with  a  very  bad  por¬ 
trait  of  George  ll.  and  the  words  Voce  PoPUEl  around 
it.  No  gold  qv  ftlver  has  been  coined  in  Ireland  fince 
the  maflacre  of  1641. 

Table  V.  Modern  Medals,  properly  fo  called, 

1.  Seottifn  medals.  Thefe  take  the  lead  in  the  pre^ 
fent  article,  the  firft  modem  medals  of  gold  being  thofe 
of  David  II.  ftruck  between  the  years  1330  and  1370* 
'Only  two  of  them  are  known  to  exift  ;  one  in  the  col¬ 
lection  of  Mr  Barker  of  Birmingham,  and  the  other 
in  that  of  Dr  Hunter.  In  1487,  there  is  a  medal  of 
James  III.  fent  to  the  flirine  of  St  Amboife  in  France. 
It  is  deferibed  as  of  two  inches  and  a  third  in  diame¬ 
ter  ;  the  weight  near  two  ounces  ;  having  on  the  ob- 
verfe  a  beardlefs  king,  with  long  hair,  fitting  on  a 
throne,  holding  in  one  hand  a  naked  fword  ;  in  the 
other  a  fhield,  with  the  Scottifh  arms.  On  the  bor¬ 
ders  of  the  canopy  *  above  the  throne  is  an  infeription 
in  Gothic  letters,  IN  Ml  BEFFEN,  being  corrupt 
French  for  In  my  defence ;  a  common  motto  in  the 
Scottifh  arms.  Above  the  canopy  is  Villa  BeR- 
WICHI  :  the  reverfe  bears  St  Andrew  and  his  crofs, 
SALVUM  FAC  POFULUM  TUUM  DOMINE.  There  is  alfo 
a  medal  of  James  IV.  in  the  collar  of  St  Michael,  hav¬ 
ing  on  the  reverfe  a  Doric  pillar  furmounted  by  a  young 
Janus,  (landing  on  a  hill,  beyond  which  is  the  fea,  and 
land  on  either  fide.  This,  however,  is  by  fome  fuf- 
pe&ed  to  be  a  forgery.  > 

The  moft  remarkable  Scottifh  medals  are  thofe  of 
the  unfortunate  Mary.  The  firft  is  properly  French, 
having  been  ifTued  at  her  coronation  as  queen  of 
France,  along  with  her  hufhand  King  Francis  II. 
On  the  obverfe  of  this  piece  there  are  portraits  of 
Francis  and  Maty,  face  to  face,  with  three  legends 
around  them,  the  outermoft  containing  their  titles ; 
the  middle  one  the  following  fentende  :  Hora  NONA 
Bominus  j.  h.  s.  exfiravit  hell!  clamans  ;  the 
inner  moft  the  name  of  the  city  (Paris).  On  the  re¬ 
verfe  are  the  arms  of  France  and  Scotland.  Fine 
teftoons  were  alfo  coined  upon  the  fame  plan,  and  are 
now  fo  rare  that  Dr  Hunter  gave  ten  guineas  for  one 
2  which 
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Modern  which  is,  in  his^  colle&ioru  The  fame  portraits  appear 
»  Mc**als‘  ,  on  the  fine  crown  of  Mary  and  Henry,  in  1565,  which 
is  fo  rare  as  to  be  efteemed  a  medal  of  the  highefl  va¬ 
lue  )  and  Mr  Pinkerton  imagines,  that  if  offered  to 
fale  it  would  bring  40  or  50  guineas. 

Another  remarkable  medal  of  Mary  reprefents  her 
full-faced,  and  weeping,  with  the  infcription,  O  God 
GRANT  PATIENCE  IN  THAT  I  SVFFER  VRANG.  The 
reverfe  has  in  the  centre,  Quho  can  compare  with 
ME  IN  GRIEF,  I  DIE  AND  DAR  NOCHT  SEEK  RELIEF } 
with  this  legend  around,  PIourt  not  the  (figure  of 
a  heart)  quhais  joy  thou  art.  There  are  alfo 
many  counters  of  this  unfortunate  princcfs,  being 
thin  filver  pieces  of  the  fize  of  a  fhilling.  “  They 
all  appear  (fays  Mr  Pinkerton)  to  have  been  done  in 
France,  by  the  dire61ion  of  Mary,  who  was  fond  of  de¬ 
vices.  Her  cruel  captivity  could  not  debar  her  from 
intercourfe  with  her  friends  in  France,  who  mull  with 
pleafurc  have  executed  her  orders,  as  affording  her  a 
little  conflation.” 

The  coronation  medal  of  Charles  II.  flruck  at  Edin¬ 
burgh  for  his  inauguration,  June  18.  1663,  is  remark¬ 
able  as  being  the  only  one  ever  coined  of  Scottifh  gold, 
and  the  firft  in  Britain  fir  tick  with  a  legend  on  the 
edge.  With  refpedl  to  the  workmanfhip,  it  is  inferior 
to  Simon’s.  Of  thefe  medals  only  three  are  known  to 
exifl,  of  which  one  is  in  the  Mufeum.  It  is  not  un¬ 
common  in  filver}  in  which  cafe  it  fometimes  >vants 
the  legend  on  the  edge. 

2.  Italian  medals.  Thefe  appear  in  the  15th  cen¬ 
tury,  and  from  that  time  fucceffively  in  moll  Euro¬ 
pean  countries.  Vittore  Pifano,  a  painter  of  Verona, 
is  celebrated  as  the  reftorer  of  the  art,  but  it  remains 
to  be  accounted  for  how  the  medals  of  King  David, 
already  mentioned,  came  to  exift  fo  long  before.  Mr 
Pinkerton  confiders  this  artifl  rather  as  an  inventor 
than  a  reflorer,  his  medals  having  no  refembtance  to 
the  ancient  coins,  as  being  targe,  and  all  call.  They 
were  firft  modelled  in  wax,  then  a  mould  taken  from 
the  model  in  fine  fand  and  other  ingredients.  After 
a  good  call  was  procured,  it  was  touched  up,  and 
made  a  model  for  the  relt.  Thefe  medals  of  Pifano, 
are  almoft  always  inferibed  Opus  Pifani  Pi&oris.  The 
portraits  of  a  great  number  of  illuflrious  men  were 
done  by  him  in  this  manner  }  and  in  the  Britifh  Mu¬ 
feum  is  a  targe  brafs  medal  of  Pifano  by  himfclf. _ 

Other  art  ills  were  Boldu,  Marefcotto,  Matthseus  de 
Paflus,  Sperandes,  Mifaldone,  &c.  Towards  the  end 
of  the  century,  however,  the  medals  began  to  affume 
a  more  elegant  appearance  }  and  the  papal  ones  arc 
not  only  the  moll  elegant  but  the  mod  ancient  feries 
of  all  the  modern  medals.  The  improvement  began 
in  the  reign  of  Alexander  VI.  fo  famous  for  his  own 
crimes,  and  thofe  of  his  nephew  Caefar  Borgia.  His 
fucceffors,  Julius  II.  Leo  X.  Hadrian  VI.  and  Cle¬ 
ment  VII.  had  many  of  their  medals  defigned  by  Ra¬ 
phael,  Julio  Romano,  and  other  eminent  painters, 
and  the  engraving  executed  by  art  ills  of  equal  merit. 
Among  thefe  were  the  celebrated  Cellini,  and  the  noted 
Paduan  forgers  of  Roman  coins,  Cavino  and  BafTiano. 
In  1644,  Cormanni,  a  medallic  artifl,  was  imprifoned 
on  account  of  a  piece  which  reprefented  the  Pope  up¬ 
on  one  fide,  and  Olympia  Maidalchina,  the  relation  of 
bis  holinefs,  on  trie  other.  The  unfortunate  Cor- 
manni  joifoned  himfclf.  About  this  time  the  family 
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of  the  Hamerani,  originally  from  Germany,  began  to  Mode* 
engrave  the  papal  medals  }  which  they  did  with  fur-  Medal., 

priiing  merit  for  feveral  generations.  Each  of  the ' - V-* 

daughters  did  a  fine  medal,  as  we  are  informed  by 
Venuti.  J 

Befides  the  papal  medals,  many  have  been  iffued  by 
the  various  Hates  of  Italy.  There  are  medals  of  Fre¬ 
deric  II.  of  Sicily  in  1501,  of  feveral  Venetian  gene¬ 
rals  m  1509,  of  Alfonfo  duke  of  Ferrara  in  1511 
and  of  the  celebrated  Andrew  Doria  in  1 528.  * 

3.  French  medals.  Till  the  reign  of  Louis  XIV. 
the  medals  of  this  country  are  neither  fine  nor  nume¬ 
rous  }  but  this  monarch  exceeds  all  modern  princes  in 
this  way.  Many  of  his  pieces  are  well  defigned  and 
executed,  though  objedlionable  on  account  of  their 
falfehood. 

4.  Daiiifh  medals.  Thefe  appear  of  Chriflian  II. 
m  1516,  of  Frederic  and  Sophia  in  1532,  of  Frede¬ 
ric  I.  and  ChriHian  III.  in  bonnets  worn  in  the  16th 
century.  The  elephant  of  the  houfc  of  Oldenburg  is 
frequent  upon  Danifh  medals. 

5.  Swedilh  medals.  Thefe  begin  with  Guilavus 
Vafa  }  and  feveral  of  Chriflina  are  likewife  to  be  met 
with.  There  arc  alfo  fome  curious  ones  of  Charles 
XII. 

6.  Dutch  medals.  Thefe  begin  in  1566;  and  many 
of  them  arc  remarkable  for  maps  and  plans,  which  mull 
be  very  interefting  to  pollerity.  “  Had  the  Greeks  and 
Romans  (fays  Mr  Pinkerton)  given  us  maps  and  plans, 
what  a  fine,  fy  Item  of  ancient  geography  and  topo¬ 
graphy  a  cabinet  of  medals  mull  have  been  !” 

7.  Medals  of  Spain,  Portugal,  and  Germany.  The 
Spanilh  medals  began  with  Gonfalo  in  1503,  many  of 
•which  are  curious  and  interefting.  Under  Charles  V. 
there  arc  many  curious  Spanifh  medals  ;  but  thofe  of 
Germany  begin  with  Frederic  in  J453.  They  are  ex¬ 
tremely  numerous  5  as  wc  may  eafily  fupppofe  from  the 
greatnefs  of  the  empire,  and  the  various  ftates  which 
compofe  it.  There  is  a  famous  medal  of  Sebaftian 
king  of  Portugal,  famous  for  his  unfortunate  expedi¬ 
tion  into  Africa  in  1578  ;  with  his  bull,  full  face,  and 
three  quarters  in  length.  On  the  reverfe  is  a  fhell-fifh 
in  the  fea,  with  the  moon  and  feven  liars,  bearing  the 
infcription  Serena  Calsa  fa  vent.  There  is  alfo  a 
curious  lozenge-fhaped  coin  of  the  fame,  with  the  arms 
of  Portugal,  and  the  king’s  name  and  title  :  On  the 
reverfe  is  a  crofs  with  the  infcription  In  hoc  signo 
Vinces,  1578. 

8.  Satiric  medals.  Thefe  began  almoft  as  foon  as 
the  knowledge  of  the  art  of  coining  medals  was  revived. 

They  feem  to  have  been  almoft  unknown  to  the  an¬ 
cients.  One  indeed  of  the  emperor  Gallienus  is  fup- 
pofed  to  have  been  fatiric.  It  has  on  the  front  the 

emperor’s  bull,  with  the  infcription  Galhenje  aug. 
the  reverfe  is  Peace  in  a  car,  Pax  Ubique  ;  but  this' 
has  been  proved  to  be  only  a  blundered  coin.  Some 
other  ancient  medals,  however,  are  not  liable  to  this 
objection.  The  firft  modern  fatiric  medal  publilhed 
w-as  that  of  Frederic  king  of  Sicily  in  1501,  again!! 
his  antagonift  Ferdinand  king  of  Spain.  It  has  on 
one  fide  the  head  of  Ferdinand,  with  the  infcription 
Ferdinandus  r.  ar.  vetus  vulpes  orbis  5  on  the 
reverfe  a  wolf  carrying  off  a  Iheep,  Jvgvm  MEVM 
SVAVE  EST  et  onvs  mevm  LEVS.  Many  others  have 
been  ftruek,  of  which  the  wit  would  now  perhaps  t e 

difficult 
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Mod«rft  difficult  to  be  found  out ;  but  of  all  nations  the  Dutch 

SXTedals.  }iave  moft  diftinguifhed  themfelves  in  this  way  ;  and 

m0i^  paid  very  dear  for  their  eondufl,  as  they  brought  upon 
themfelves  by  one  or  two  fatiric  medals  the  whole 
power  of  France  under  Louis  XIV. 

9.  Englifli  medals.  The  firft  of  thefc  is  in  the  duke 
of  Devonfhire’s  colle&ion.  It  is  of  a  large  fize,  and 
done  on  the  plan  of  the  early  Italian  medals.  It  has 
on  the  reverie  the  arins  of  Kendal,  with  the  inferip- 
tion  TEMPORE  OBSIDIONIS  TURCORUM,  MCCCCLXXX. 
On  the  other  fide  is  a  portrait  with  io  KENDAL  RHODI 
TVRCVPELLERivs.  It  was  found  lafl  century  in  Knaref- 
borough  foreil ;  but  Mr  Pinkerton  has  no  doubt  of 
its  having  been  done  in  Italy.  The  next  is  that  of 
Henry  VIII.  in  1545,  and  is  of  gold,  larger  than  the 
crown-piece,  with  the  king’s  head  upon  the  obverfe, 
and  three  legends  within  each  other,  including  his 
titles,  &c.  The  reverfe  contains  two  inferiptions,  de¬ 
claring  him  to  be  the  head  of  the  church  •,  the  one  in 
Hebrew,  the  other  in  Greek.  It  was  imitated  exadlly 
by  Edward  VI.  whofe  coronation  medal  is  the  firlt  we 
have.  There  are  two  medals  of  Philip  and  Mary, 
whofe  execution  is  tolerably  good  •,  but  thofe  of  Eli¬ 
zabeth  are  very  poor.  There  are  good  medals  of 
James  I.  and  his  queen  )  with  a  fine  one  of  Charles  I. 
and  Henrietta,  though  the  workmanlhip  is  much  in¬ 
ferior  to  the  antique.  There  are  many  good  medals 
of  Charles,  with  various  devices  upon  their  reverfes. 
Under  the  commonwealth  the  celebrated  Simon  pro¬ 
duced  medals  which  are  defcrvedly  reckoned  the  moll 
admirable  pieces  of  modern  workmanlhip.  There  are 
many  good  medals  of  Charles  II.  James  II.  and  Wil¬ 
liam  III.  Some  are  alfo  found  of  James  after  his  ab¬ 
dication.  Some  fine  gold,  lilver,  and  copper  medals, 
were  ilfued  in  the  time  of  Queen  Anne ;  the  two  lall 
affording  a  feries  of  all  the  great  adlions  of  the  duke 
of  Marlborough.  About  the  year  1 740,  a  feries  of 
medals  was  engraved  in  London  by  Dalfier,  a  native  of 
Geneva,  containing  all  the  kings  of  England  ;  being 
36  in  number.  They  are  done  upon  fine  copper,  and 
-executed  with  great  talfe.  There  are  befides  many 
medals  of  private  perfons  in  England  4  fo  that  it  may 
juftly  be  faid,  that  this  eountry  for  medals  exceeds  al- 
moft  every  other  in  Europe. 

To  this  aceount  of  modern  coins  and  medals  we 
Hi  all  add  that  of  another  fet  called  Jicge-picces,  and 
which  were  ilfued  during  the  time  of  a  liege  in  cafes 
of  urgent  necefiity.  Thefe  were  formed  of  any  kind 
of  metal ;  fometimes  of  no  metal ;  and'  Patin  mentions 
a  remarkable  one  druck  at  Leyden  in  1574,  when  the 
plaee  was  befieged  by  the  Spaniards.  It  was  of  thick 
paper  or  paileboard,  having  a  lion  rampant,  with  this 
infeription,  PVGNO  ERO  P atria,  1 574  >  anc*  on  the 
reverfe,  Lvgdvnvm  Batavorvm.  There  are  various 
fiege -pieces  of  Charles  I.  both  in  gold  and  filver,  fome 
of  the  latter  being  of  the  value  of  20  (hillings. 

I  he  nummi  brci&eati  are  a  fpecies  of  modern  coins 
fomewhat  between  counters  and  money  *,  and  have  their 
name  from  the  word  BRACTEA,  a  fpangle  or  thin 
bit  of  metal.  They  are  commonly  little  thin  plates 
of  filver,  llamped  as  would  feem  with  wooden  dies  up- 
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on  one  fide,  only,  with  the  rude  IntprcfHon  of  various  Abbrevia- 
figures  and  inferiptions.  Moll  of  them  are  ecclefiaftic,  ticms' 

and  were  Itruck  in  Germany,  Switzerland,  Denmark’  * - * - - 

Sweden,  Norway,  and  a  few  in  Poland.  They  con¬ 
tinued  to  be  in  ufe  in  Germany  till  the  end  of  the  i  cth 
century  ;  and  fome  are  Hill  ufed  in  Switzerland  at  this 
day. 


Table  of  Abbreviations  ufed  in  the  Legends  of 
Medals  ;  from  Mr  Pinkerton. 


GREEK  COINS . 


A. 

A.  Athens,  Argos,  Aulus, 
Afylum;'  primi  or  firfl; 
as  E<psc-(&V  A.  Ac rixg,  u 
Ephefians,  firft  people 
of  Afia. 

A.  Abaffus,  Abdera,  Aby- 
dus  on  Hellefpont 
AB.  Abydus  in  Egypt 
ABY.  Abydus  on  Hellef¬ 
pont 

AO.  AGE.  Athens 
Air.  ^Egina 

AITOSnO.  Aigofpotamos 
AIA.  iElius,7Elia  Capito¬ 
lina 

AIN.  Htnos 

AIC.— AKPATAN.  Agri- 
gentum 
AKI.  Aeilium 
AKT.  A6lium 
AAE.  Alexandria 

AM.  Amyntas 
AMBP.  Ambracia 
AM<PI.  Amphilochia 
AN©.  A  vQvkxtov,  Proconful 
ANTIS.  Antiffa 

ANA.  Ana&oria 
ANTI.  Antium 

AN.  Aneyra 

ANT.  Antoninus,  A ntioeh 
AS.  Axus  in  Crete 
AON.  Aonitse 
AOYE.  Avenio,  Pell. 

An.  Appius 
AnA.  Apamea 
A  no.  Apollonia 
AUTA.  Aptara 
AP.  Aradus,  Harma 
A  PTE.  Argennos 
APT.  Argos 
API.  Aricanda 
APIM.  Ariminum 
AP2I.  Arfinae 
APY.  Aryca 

APX.  Agtiipvg  or  A§#ov, 
high  pr left  or  magiflrate 
ASIAPX.  Afiarclise,  prefi- 
dents  of  the  games  of 
Afia  (e) 

Z  2 


AS.  Afylum 

A.  S.  n^orot  Evgfteg,  Firfl 
of  Syria 

ASK.  Afcalon 

AT.  Atabyrium 
ATAP.  Atarnse 
AYT.  Augullus 
AYPHA.  Aurelius 

“AY.  AYT.  AVT6X£XT0fy  Em*> 
peror 

AYTON.  Avrovopei,  enjoy¬ 
ing  their  own  laws 
A<M.  Aphyta 
A<f>P.  Africanus 
AX.  Achaii 

B 

B.  Bov Aj}?,  Couneil :  Eery- 
tus  :  Bithynia 

BATHAAO.  Bagadaonia 
BAA.  Valerius 
BH.  Berytus 
BITON.  Bitontum 
BOI.  Boeotia 
BPYN.  Brundufium. 

BY.  Byzantium 

!T. 

r .  rp.  TPAM.  Grammati¬ 
cus,  or  keeper  of  the  re¬ 
cords 

r.  Gaius,  or  Caius 
TA.  Gallus,  Gallerius,  Gal- 
lienus 

F .  r 'va>£tpcv,  Uluflrious 
TEA.  Gelas 
TEP.  Germanicus 
TN.  Gneius 
roPTY.  Gortyna 
PPA.  Gravifea 


A. 

A.  Deeimus,  Dymae 
AAK.  Dacieus 
AAM.  Damafcus 
AAP.  Dardanum 
AH.  Aypog,  the  people 
AHMAPX.  EHOYS.  with 
Tribunitian  power 
AE.  Decelia 
AE-K  Deeius. 

AEP. 


(b)  There  were  alfo  Syriarchfe,  Lyciareha?,  G  aktarchce,  Bithyniarchse,  Cappadociarehee,  &e*  Morel.  Spec. 


1 8o 

Abbrevia-  AEP.  Derbe  in  Lycaonia 
ti™8-  t  AH.  Delos 

A I.  Diofpolis 
APE.  Drepanum 
ATP.  Dyrrhachium 
£ 

E.  Eryce 
E.  EPEE.  Erefus 
EAET.  Eleufis 
EAET0.  E tevQigdt,  Free 
EIII,  Epidaurus 
EPI.  Eriza  in  Caria 
EPX.  Erchia 
EPT.  Erythrge 
ET.  ETO.  Et tvs,  Year 
IT.  Etenna  in  Pamphylia 
EX.  Ex>6V(rta9  P°wer 
ET.  EYBO.  Euboea 


MED 

KNI.  Cnidus 

KO.  Corinth 

KOIN.  Community 

KOA.  Colony, 

Colophon 
KOM.  Commodus 
KOP.  Corcyra 

KP.  Cragus  in  Lycia 
ICPA.  Cranos 

KPH.  Crete 

KTH.  Ctemense,  Pe //. 

KT.  Cuma,  Cydonium, 
Cyon 

JCY0.  Cythnus 
KTIT.  Cyprus 
KTP.  Cyrene 
A. 


A  L  S. 

KEOn.  Neopolis 
NEP.  Nerva 

NIK.  Nicaeum,  Nicomedia 
NTS.  Nyfaei,  on  coins  of 
Scythopolis,  Pe//, 

O. 

OI.  Oethaei 
ON.  Orro$,  Being 
OI1EA.  Opelius 
on.  Opus 
OPT.  Orycus 
OPX.  Orchomenus 
OYIT.  or  TIT.  Out arts  or 
Tx«jt«5,  Conful 
OTEP.  Verus 
OTH.  Verus 
O  YES  IT.  Vefpafianus 
OTITEA.  Vitellius 


ZA.  Samo&le 
EAAAII.  Salapia 
SAP.  Sardis 
SE.  Seriphus,  Segefte 
EEB.  S Auguftus 
SEA.  Selinus,  Seleuci* 
SEJTT.  Septimius 
SI.  Siphnos 
SIA.  Side 
EIN1Z.  Sinope 
SMT.  Smyrna 
STP.  STPA.  Sr^rJjyfl?, 
Prcetor 
STB.  Sybaris 
ST.  STPA.  Syracufe 
STP.  Syria 
Sli.  Soke 

T. 


Abbtevia. 

tions. 


ETS.  Evcri&Mj  Pious 

A.  Lucius 

0<I>PY.  Ophrynium. 

T.  Titus 

ETT.  Evrv^,  Happy 

AA.  Lacedaemon 

n. 

TABAA.  Tabala 

E<I>.  EOE.  Ephefus 

AAM.  Lamea  j  Lampfacus 

n.  upon 

TA.  TANA.  Tanagra 

Z. 

AAP.  Lariifa 

n.  ITOITA.  Publius 

TAP.  Tarentum,  Tarfus 

ZA.  Zacynthus 

AAPI.  Larinum 

n.  nA.  Paphos  or  Paros 

TATP.  Tauromenum 

ZANKA.  Zancle,  Mefla- 

AE.  AET.  Leucas 

ITAIS.  Pseftum 

TE.  Tementis 

na  anciently  fo  called 

AEON.  Leontium 

ITAN  Panormus 

TEP.  Terina 

H. 

AHM.  Lemnos 

ITAP.  Paropinum 

TH.  Tenus 

H.  Elium 

Ain.  Lipara 

II  API.  Paros 

TI.  TIB.  Tiberius 

Hr.  H yiptycs,  Prclident 

AIYI.  Liviopolis 

ITAP0.  Parthicus 

TP  A.  Trallis 

HPAK.  Heraclea 

AO.  AUK.  Locri 

ITE.  Per  in  thus. 

TFI.  Tripolis 

0 

AOT.  Longone 

ITEA.  Pella 

TFO.  Troizene 

0A.  Thafus 

ATr.  AYK.  Lyftus 

IIEP.  Pergus 

TYAN.  Tyana 

0E.  Thefpise 

M. 

ITEPT.  Pertinax 

TT.  Tyndarus 

0ES.  Theffalonica 

M.  Marcus,  Malea,  Mega¬ 

ITESK.  Pefcennius 

TTP.  Tyre  (monogram) 

0E.  ©HB.  Thebae 

lopolis,  Mazaka 

IT.  nH.  Pelufium 

Y. 

I. 

MA.  Maronea,  Maflilia, 

IT  IN.  Pinamytae 

YE.  TEA.  Velia 

I.  IEP.  Sacred 

Macedonia 

IIAA.  Plateae 

YII.  YITAT.  YTrccT^f,  Conful 

IEPAITT.  Hyerapytha 

MAT.  Magnelia 

no.  Pontus 

O. 

IKAP.  Hiccara 

MAKPO.  Macrocephali 

IIOAT.  Polyrrhenum 

0.  Philip,  Phoeftus,  Phi- 

IAI.  Ilium 

MAM.  Mamertini 

nOS.  Pofidonia 

luntium 

IOT.  Julis,  a  city,  or  Julius 

MASS.  Maflilia 

ITPAS.  Praflus 

<X>A.  Phafelis 

IOTA.  Julia 

MAZ.  Mazara 

n.  ITPT.  librettos,  Praefe# 

<J>AP.  Pharfalus 

IITA.  Hippana 

ME.  Menelais,  on  Syrian 

nr.  nPEs.  n piotiog,  Le- 

OI.  Vibius,  Philippopolis 

IP.  Irene  Inf.  Pel/erin. 

regal  coins 

gate 

OINE.  Phineium 

IS.  Ifus,  Iftuea. 

MENEK.  Menecrates 

ITPO.  Proconnefus 

OA.  Flavius 

K. 

ME.  MEr.  Megara,  Me¬ 

IIFOAI.  IIge&x*s,  Curator 

<J>OK.  Phocseum 

K.  Caius  *,  Kovutcs,  Quintus 

galopolis,  Melite 

n.  IIP£IT.  U^c T6S,  Firfl 

OO YA.  Fulvia 

K.  KAIS.  Caefar 

MET.  M lyctXcqy  Great 

IIT.  Ptolemais 

OY.  Phycus  in  Cyrene 

K.  K.  Kairoy  K;Ajxj#?,  Com¬ 

MES.  Meffana 

nT.  Pylos 

X. 

munity  of  Cilicia 

META.  Metapontum 

P. 

X.  Chios 

KAIA.  Caelius 

M.  MHTPO.  Metropolis 

PO.  Rhodes 

XAA.  Chalcis 

KAA.  Chalcedon 

MI.  Miletus 

S. 

XEF.  Cherfonefus 

KAAAI.  Callipolis 

MK.  Maffaka  of  Cappa¬ 

S.  SA.  Salamis,  Samos,  Sy- 

XI.  Chytri  in  Crete: 

KAMA.  Camara 

docia,  on  coins  of  Mi- 

ria^ 

KAN.  Canata 

thridates  VI. 

KAII.  Capua 

MOP.  Morgantia 

Greek  Numerals. 

KAnn.  Cappadocia 

MT.  Mycenae 

KAP.  Carrhne 

MTP.  Myrlea 

A.  I. 

I. 

IO.  P.  IOO. 

KAPT.  Carthago 

MTTI.  Mytilene. 

B.  2. 

K. 

20.  S.  or  C  200. 

KAT.  Caulonia 

N. 

r.  3- 

A. 

30.  T.  300. 

KE.  Ceos 

N.  Naupa&os 

A.  4- 

M. 

40.  Y.  400. 

KE<I>.  Cephalredis 

NAH.  Naxos 

E.  5* 

N. 

50.  <£.  500. 

KI.  Cianus,  Cibseum 

NAYAPX.  N uvotty&tiy  en¬ 

or  6. 

£. 

60.  x.  600. 

KIA.  Cilbiani 

joying  a  fea-port 

z.  7. 

O. 

70.  *.  700. 

XA.  Claeonae,  Claudius 

NE.  Nemea 

H.  8. 

n. 

80.  Cl.  800. 

KAA.  Clazomene 

N.  NEUK.  Neocori 

0.  9. 

q.  or  i[  90.  q.  900. 

MEDALS. 


Akbrcvia-  Examples.  1  is  io  :  add  A  to  I,  and  I A  makes  n  : 

don  s.  fa  j_B,  125  IT,  13,  &c.  K  is  20,  KA,  21,  &c.  PI  A 
~—Y~'  ^akes  m.  The  Englifti  word  air  marks  the  grand 
initial  numerals.  On  coins  the  numerals  are  often  pla¬ 
ced  in  retrograde  order  ;  which  makes  no  difference  in 
the  value,  as  every  letter  is  appropriated  to  its  num¬ 
ber.  Thus  TAr  or  TAT  imply  the  fame,  333.  But 
this  advantage  being  unknown  to  the  Roman  numerals 
and  Arabic  cyphers,  is  apt  to  puzzle  the  beginner. 


ROMAN  COINS. 


A 

A.  AULUS  :  in  the  exergue 
it  implies  the  firft  mint, 
as  ANT.  A.  coined  at  An¬ 
tioch  in  the  firft  mint 
A.  A.  A.  F.  F.  Auro,  Ar- 
gento,  i^Ere,  Flando, 
Feriundo 
A.  or  AN.  Annus 

A.  A.  Apollo  Auguffi 
A.  F.  a.  n.  Auli  filius,  Au- 
li  nepos 
ABN.  Abnepos 
act.  A6tiacus,  or  AdHum 
AD.  FRV.  EMV.  Ad  fruges 
emundas 

ADIAB.  Adiabenicus 
AD  OP.  Adoptatus 
AD£.  Adquilita 
ADV.  Adventus 
aed.  Aides 

AED.  P.  Aidilitia  poteftate 
AED.  S.  AEdes  facrae 
AED.  cvr.  Aidilis  Curulis 
aed.  PL.  AEdilis  Plebis 
ael.  Ailius 

aEM.  or  aimil.  Aimilius 
aet.  AEternitas 
AFR.  Africa,  or  African  us 
ALBIN.  Albinus 
alim.  ital.  Alimenta  Ita- 
liae 

ANN.  avg.  Annona  Au- 
gufti 

A.  N.  F.  F.  Annum  Novum 
Fauftum  Felicem 
anic.  Anicius 
ANN.  DCCCLXIIII.  NAT. 

vrb.  p.  cir.  con.  An¬ 
no  864,  Natali  Urbis 
-  Populo  Circenfes  confti- 
tuti 

ant.  avg.  Antonius  Au- 
gur 

ANT.  Antonius,  or  Anto¬ 
ninus 

AP.  Appius 

A.  P.  F.  Argento  Publico 
Feriundo 

A.  POP.  FRVG.AC.  A  Po¬ 
pulo  Fruges  Acceptae 
A q.  or  AQL.  Aquilius 


AQVA  MAR.  Aqua  Martia 
ARAB.  ADq.  Arabia  Ad- 
quifita 
arr.  Arrius 

avg.  Augur,  Auguftus, 
Augufta 

avg.  d.  f.  Auguftus  Divi 
Filius 

AVGG.  Two  Augufti 
AVGGG.  Three  Augufti 
AVR.  or  AVREL.  Aurelius 

B. 

B.  The  mark  of  the  fecond 
mint  in  any  city 
BON.  EVENT.  Bonus  Even- 
tus 

B.  R.  P.  NAT.  Bono  Reipub- 
licae  Nato 

BRIT.  Britannicus 
BRVT.  Brutus 

C. 

c.  Caius,  Colonia 

C.  A.  Caefarea  Augufta 
c.  cae.  or  caes.  Caefar 
CAESS.  Caefares 
CARTH.  Carthage 
CEN.  Cenfor 

CENS.  P.  Cenfor  Perpetuus 
CEST.  Ceftius,  of  Ceftia- 
nus 

CIR.  CON.  Circum  Condi- 
dit,  or  Circenfes  Con- 
ceftit 

CIVIB.  ET  SIGN.  MILIT.  A. 
PARTH.  RECVP.  CivibuS 
et  S ignis  Militaribus  a 
Parthis  Recuperatis 
CN.  Cneius 
coel.  Coelius 
CON.  OB.  Conftantinopoli 
Oblignata,  or  Conftan¬ 
tinopoli  Officina  fecun- 
da,  or  Confiata  Obryzo 
COL.  Colonia 

con.  svo.  Confervatori  fuo 
CONCORD.  Concordia 
cl.  v.  Clypeus  Votivus 
comm.  Commodus 
clod.  Clodius 
cl.  or  clavd.  Claudius 
cos.  Conful 
coss.  Confules 


CORN.  Cornelius 
cvr.  X.  F.  Curavit  Dena 
rium  Faciendum 

D. 

D.  Decimus,  Divus,  De- 
fignatus 
dac.  Dacicus 
D.  F.  Dacia  felix 
D.  m.  Diis  Manibus 
DES.  or  desig.  Defignatus 
DICT.  Dictator 
DOMIT.  Domitianus 
D.  N.  Dominus  nofter 
did.  Didius 
D.  P.  Dii  Penates 
DV.  Divus 

E. 

EID.  mar.  Idus  Martiae 
ex.  cons.  D.  Ex  Confenfu 
Decuriorum 

EX.  s.  c.  Ex  Senatus  Con- 
fulto 

EQ.  ordin.  Equeftris  Or- 
dinis 

EX.  a.  PV.  Ex  Argento  or 
Au&oritate  Publica 
EXER.  Exercitus 
ETR.  Etrufcus 

F. 

F.  Filius,  or  Filia,  or  Felix, 
or  Faciendum,  or  Fecit 

FEL.  Felix 
FELIC.  Felicitas 
FL.  Flavius 
flam.  Flamen 
fort.  red.  Fortunae  Re- 
duci 

FOVRI.  Fourius  for  Furius 
FONT.  Fonteius 
Frvgif.  Frugiferas  (Cere- 
ri)  ' 
fvl.  Fulvius 
FVLG.  Fulgerator 

G. 

G.  Gneius,  Genius,  Gau* 
dium 

ga.  Gaditanus 
G.  D.  Germanieus  Dacicus 
gen.  Genius 
germ.  Germanieus 
GL.  E.  R.  Gloria  Exercitus 
Romani 

GL.  P.  R.  Gloria  Populi 
Romani 

goth.  Gothieus 
G.  p.  r.  Genio  Populi  Ro¬ 
mani 

g.  t.  a.  Genius  Tutelaris 
Algypti,  or  Africae 

H. 

HEL.  Helvius 
hel.  Heliopolis 
HER.  Herennius,  or  He- 
xennia 


Ko.  Honos 
HS.  Seftertius 

I 

I.  Imperator,  Jovi,  Julius 
ian.  clv.  Janum  clulit  for 
claulit 

IMP.  Imperator 
IMPP.  Imperatores 
1.  s.  m.  r.  Juno  Sofpita* 
Mater  or  Magna  Re¬ 
gina 

IT.  Italia,  Iterum 
ITE.  Iterum 
IVL.  Julius  or  Julia 
I vst.  Juftus 
I-I.  s.  Seftertius 

I.  o.  m.  Sacr.  Jovi  Opti«^ 
mo,  Maximo,  Sacrum 

II.  vi R.  Duumvir 

III.  VIR.  R.  P.  c.  Triumvir 
Reipublicae  Conftituen- 
dae 

mi.  vir.  a.  p.  F.  Qua- 
tuorvir,  or  Quatuorviri, 
Auro,  or  Argento,  or 
JEre,  Publico  Feriundo 
IVN.  Junior 

L. 

L.  Lucius 
lat.  Latinus 
leg.  propr.  Legatus  Pro- 
praetoris 

leg.  1.  &c.  Legio  Prima, 
&c. 

LEP.  Lepidus 
LENT.  CVR.  x.  P.  Lentu- 
lus  Curavit  Denariurn 
Faciundum 

LIBERO  P.  Libero  Patri 
LIB.  pvb.  Libertas  Publica 
Lie.  Licinius 

L.  s.  den.  Lucius  Sicinius 
Dentatus 

lvc.  Lucifera 
LVD.  cir.  Ludi  Circenfes 
LVD.  EQ.  Ludi  Equeftres 
LVD.  SAEC.  F.  Ludos  S«- 
culares  Fecit 

M. 

M.  Marcus,  or  Marius 
MAR.  CL.  Marcellus  Clo¬ 
dius 

M.  F.  Marci  Filius 
M.  OTACIL.  Marcia  Ota 
cilia 

MAG.  or  MAGN.  Magnus 
mac.  Macellum 
max.  Maximus 
mar.  Martia  (aqua) 

MAX.  VLT.  Marti  Ultori 
Mes.  MefTius 
METAL.  Metallum 
Ml  NAT.  Minatius 
MINER.  Minerva 

Mr  M.  I.  W 
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tions. 
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Abb  re  via-  jyf,  ji.  l.  v,  Municipcs  Mu- 
1  tl0™‘  ,  nicipii  Julii  Uticenlis 
MON.  or  MONET.  Moneta 

N. 

N.  Nepos  or  Nofter 
N.  c.  Nobiliffimus  Caefar 
NAT.  vrb.  Natalis  Urbis 
NEF.  Nepos 

nep.  red.  Neptuno  Re- 
duci 

O. 

o.  Optimo 

ob.  c.  s.  Ob  Cives  Serva- 
tos 

OF.  Officina. 
opel.  Opelius 
ORB.  TERR.  Orbis  Terra- 
rum 

P. 

F.  or  pot.  Poteftate 
PAC.  ORB.  TER.  Pacatori 
Orbis  Terrarum 
TAPI.  Papius  or  Papirius 
PARTH.  Parthicus 
PERP.  Perpetuus 
PERT,  or  PERTIN.  Pertinax 
peso.  Pefcennius 
P.  F.  Pius  Felix 
PLAET.  Plaetonius 
P.  L.  N.  Pecunia  Londini 
Notata 

P.  LON.  s.  Pecunia  Londi¬ 
ni  Signata 

P.  M.  or  PONT.  max.  Pon- 
tifex  Maximus 
POMP.  Pompeius 
P.  P.  Pater  Patriae 
PR.  Praetor 

P.  R.  Populus  Romanus 
PRAEF.  CLAS.  ET.  OR.  MA- 
RIT.  Praefe&us  Claflis 
et  Orae  Maritimae 
PRINC.  I  WENT.  Princeps 
Juventutis 
PR  IV.  Privernum 
PROC.  Proconful. 

PRON.  Pronepos 
prop.  Propraetor 
PROS).  Proquseftor. 
prov.  deor.  Providentia 
Deorum 

PVPIEN.  Pupienus 
„ .  & 

Qj  Quintus,  or  Quceftor 
c.  M.  P.  1.  Quintus  Cae- 
cilius  Metcllus  Pius  Im- 
perator 

15.  Dicsig.  Quaeftor  Defig- 
natus 

Q  P.  Quaeftor  Prcetorius 
Qj  PR.  QuaeftorProvincialis 
R. 

R.  Roma,  Reftituit 
recep.  Receptis,  or  Rc- 
ccptus 


MED 

REST.  RefUtuti 
ROM.  ET.  AVG.  Romae  et 
Augufto 
R.  p.  Rcfpublica 
S. 

saec.  avr.  Saeculum  Au- 
reum 

SAEC.  FEL.  Saeculi  Felicitas 
sal.  Salus 
sall.  Salluflia 
sarm.  Sarmaticus 
s.  c.  Senatus  Confulto 
Scip.  asia.  Scipio  Afiati- 
cus 

SEC.  orb.  Securitas  Orbis 
SEC.  PERP.  Securitas  Pcr- 
petua 

SEC.  TEMP.  SecuritasTem- 
porum 
sen.  Senior 
sept.  Septimius 
serv.  Servius 
sev.  Severus 
sex.  Sextus 

sic.  v.  sic.  x.  Sicut  Quin- 
quennalia,  lie  Decenna- 
lia 

sig.  Signis 

s.  M.  Signata  Moneta 

S.  p.  q.  r.  Senatus  Popu- 
lufque  Romanus 

stab  1 L.  Stabilita  (terra) 
svl.  Sulla 

T. 

T.  Titus,  Tribunus 

TER.  Terentius,  or  Terti- 
um 

TEMP.  Temporum 
ti.  Tiberium 
TR.  or  trev.  Treveris 
treb.  Trebonianus 
TR.  MIL.  Tribunus  Milita- 
ris 

TR.  P.  or  TRIB.  POT.  Tri- 
bunicia  Poteftate 
V. 

V.  Quintum 
V.  c.  Vir  Clariffimus 
vesp.  Vefpaflanus 
VIB.  Vibius 
vict.  Victoria 
vii.  vir.epvl.  Septemvir 
Epulonum 

vil.  pvb.  Villa  Publica 
virt.  Virtus 

VN.  MR.  Venerandae  Me¬ 
moriae 

VOT.  X.  MVLT.  XX.  Votis 
Dccennalibus  Multipli- 
catis  Vicennalibus 

X. 

X.  Decern,  Denarius 
XV.  vir.sarr.fac.  Quin- 
decim  Vir  Sacris  Faci- 
undis 


A  L  S. 


Abbreviations  on  the  Exergue  ;  from  Bouduri  and  Mo- 
naldim .  Pinkerton, 


Abbfeyij. 

tiQns. 


A.  Officina  Prima 
ALE.  Alexandria 
A  ME.  Antiochenlis  Mone¬ 
ta  Secundae  Officinae 
AN.  ANT.  ANTI.  Antiocbia 
ANB.  Antiochiae  Secunda 
Officina:  to  ANH.  Anti¬ 
ochiae  O&ava  Officina 
A.  P.L.  (In  officina)  Prima 
percufla  Lugduni 
AQ.  aql.  Aquileice 
A£.  0.  B.  F.  Aquileiae  Of- 
licina  Secundae  Fabrica 
A  Qj  P.  s.  Aquileiae  Pecu¬ 
nia  Signata 
A.  AR.  ARL.  Arelate 

A.  sisc.  Prima  (in  officina) 
Sifciae 

B.  sirm.  Secunda  Sirmii 

B.  s.  l.  c.  Secunda  Signa¬ 
ta  Lugduni 

C.  0.  Conftantinopoli  No¬ 
na 

COMOB.  Conflata  Moneta 
Obryzo.  Only  on  gold 
or  filver  from  a  gold 
die 

CON.  Conftantinopoli 
CONOB.  Conflata  Obryzo. 

Only  on  gold. 

CONS.  Conftantinopoli 
Kart.  Carthago 

K.  o.  Carthaginenfis  Offi¬ 
cina 

L.  LC.  LVC.  LVG.  Lucdu- 
ni,  Lugduni 

L.  lon.  Londini 

L.  P.  Lugdunenlis  vel  Lon- 
dinenfts  Pecunia 

LVC.  P.  s.  Lugduni  Pecu¬ 
nia  Signata 

MDPS.  Mediolani  Pecunia 
Signata 

M.  K.  v.  T.  Moneta  Kar- 
taginenfis  Urbs  (in  offi¬ 
cina  Tertia 


M.  L.  Moneta  Lugdunen¬ 
lis  vel  Londinenfts 
mostt.  Moneta  Officinal 
Secundae  Treverorum 
MSTR.  Moneta  SignaU 
Treveris 

O.  Officina 

OFF.  in.  CONST.  Officina 
Tertia  Conftantinopoli 
parl.  Percufla  or  Pecunia 
Arelate 

plon.  Pecunia  Londinen- 
lis 

plvg.  Pecunia  Lugdunen¬ 
lis 

P.  R.  Pecunia  Romana,  or 
Percufla  Romae 

P.  T.  Pecunia  Treverenlis 
CL*  ar.  Quin£la  Arelatenlis 
(offieina) 

R.  Ro.  rom.  Romae 
RA.  Ravcnnae 
ROPS.  Romae  Pecunia  Sig¬ 
nata 

s.  AR.  Signata  Arelate 
s.  const.  Signata  Conftan¬ 
tinopoli 
sis.  Sifciae 

ss.  p.  Silcienfis  Pecunia 
sisc.  v.  Sifcia  Urbs 
sma.  Signata  Moneta  An¬ 
tiochiae 

s.  M.  HER.  Signata  Mone¬ 
ta  Fleracleae 

s.  M.  N.  Signata  Moneta 
Nicomediae 

s.  M.  R.  Signata  Moneta 
Romae 

s.  T.  Signata 

TESOB.  Teflalonicae  Offici¬ 
na  Secunda 
THE  OP  o.  Thcopoli 
tr.  Treveris 

trob.  Treveris  Officina 
Secunda 


A  Lift  of  Roman  Colonies  whofe  Coins  remain  j  and 
Abbreviations  on  thefe  Coins. 


Abdera  in  Spain 
Acei  in  Spain 
Achulla  in  Africa 
Ailia  Capitolina  in  Judaea 
Agrippina  in  Germany 
Antiochia  in  Pifidia 

- - - - in  Syria 

Apamea  in  Bithynia 
Arna  in  Theflaly 
Aftigi  in  Spain 


Baiba  in  Mauritania  Tin- 
gitana 

Berytus  in  Phoenicia 
Bilbilis  in  Spain 
Boftra  in  Arabia 
Bracara  Augufta  in  Spain 
Buthrotum  in  Epirus 
Cabellio  in  Gaul 
Ccefar- Augufta  in  Spain 
Caefarea  in  PaJeftine 

Calagurria 


\bbrcvia-  Calagurris  In  Spain 
‘ions.  Calpe  in  Spain 

Camalodunum  in  Britain 
Carrhae  in  Mefopotamia 
Carteia  in  Spain 
Carthago  in  Africa 
Carthago  Nova  in  Spain 
Cafcantum  in  Spain 
CalTandria  in  Macedon 
Celfa  in  Spain 
Clunia  in  Spain 
Coillu  in  Numidia 
Comana  in  Cappadocia 
Corinthus  in  Greece 
Cremna  in  Pifidia 
Culla  in  Thrace 
Damafcus  in  Coelefyria 
Dcrtofa  in  Spain 
Deulton  in  Thrace 
Dium  in  Macedon 
Ebora  in  Spain 
Edefla  in  Mefopotamia 
Emerita  in  Spain 
Emefa  in  Phoenicia 
Ergavica  in  Spain 
Germe  in  Galatia 
Graccuris  in  Spain 
Hadrumetum  in  Africa 
Heliopolis  in  Coelefyria 
Hippo  Regius  in  Africa 
Iconium  in  Lycaonia 
Ilerda  in  Spain 
Illcrgavonia  in  Spain 
Illcci  in  Spain 
Iol  in  Mauritania 
Jtalica  in  Spain 
Lcelia  in  Spain 
Laodicca  in  Syria 
Ecptis  in  Africa 
Lugdunum  in  Gaul 
Neapolis  in  Paleftine 


Nemaufus  in  Gaul 
Neftbis  in  Mefopotamia 
Norba  Caefarca  in  Mauri' 
tania 

Obulco  in  Spain 
Oea  in  Africa 
Olba  in  Pamphylia 
Ofca  in  Spain 
Oficarda  in  Spain 
Panormus  in  Sicily 
Parium  in  Myfia 
Parlais  in  Lycaonia 
Patricia  (Corduba)  in 
Spain 

Pella  in  Macedon 
Philippi  in  Macedon 
Philippopolis  in  Arabia 
Ptolemais  in  Phoenicia 
Rhefaena  in  Mefopotamia 
Romula  ( Hifpalis )  in 
Spain 

Rufcino  in  Gaul 
Sabaria  in  Hungary 
Saguntum  in  Spain 
Sebafte  in  Paleftine 
Segobriga-in  Spain 
Sidon  in  Phoenicia 
Singara  in  Mefopotamia 
Sinope  in  Pontus 
Stobi  in  Macedon 
Tarraco  in  Spain 
Thelfalonica  in  Macedon 
Tradu6ta  (Julia)  in  Spain 
Troas  in  Phrygia 
Turiafo  in  Spain 
1  yana  in  Cappadocia 
Tyrus  in  Phoenicia 
Valcntia  in  Spain 
Vienna  in  Gaul 
Viminacium  in  Mcefia 
Utica  in  Africa 


Abbreviations  on  Colonial  Coins . 

acci.  Accitana  Colonia,  Guadix  in  Spain 
adi.  Adjutrix  legio 

ael.  mvn.  coel.  Allium  Municipium  Coela,  near  Sef- 
tos  on  the  Hel/efpont  J 

AST.  Afligitana,  Eceja  in  Andalufia 

B.  a.  Braccara  Augufti,  Brague  in  Portugal 
c.  a.  Caefarea  Antiochiae 

e.  a.  a.  p  or  path.  Colonia  Augufta  Aroe  Patrenfis 
cab.  Cabellio 

C.  a.  bvt.  Colonia  Augufti  Buthrotum,  in  Epirus 
C.  A.  c.  Colonia  Augufta  Caefarea 

c.  A.  I.  Colonia  Augufta  Julia,  Cadiz 
c.  a.  E.  Colonia  Aug.  Emerita,  Merida 
CAL.  Calagurris,  Calahorra  in  Spain 

A.  o.  A.  F.  Colonia  Antoniana  Oea  Aug.  Felix,  Tri¬ 
poli  in  Africa  *  ' 


MEDALS#  l8s 

c*  a.  PI.  met.  sid.  Colonia  Amelia  Pia  Metropolis  Abbrcvia- 
Sidon  .  tions. 

c.  a.  R.  Colonia  Augufta  Rauracorum,  or  Colonia  Afta  v— ^ 

Regia  :  Augft  in  Switzerland,  or  Aft  near  Xeres 
de  la  Frontera  in  Spain. 

c.  c.  a.  Colonia  Caefarea  Augufta,  Saragoffa  in  Spain 
C.  C.  COL.  LUG.  Claudia  Copia  Colonia  Lugdunenfis 
c.  c.  i.  B.  Colonia  Campeftris  Julia  Baiba,  in  Mauri¬ 
tania. 

C.  c.  i.  b.  D.  d.  Colonia  Campeftris  Julia  Baiba,  De- 
creto  Decurionum 

C.  c.  i.  h.  p.  A.  Colonia  Concordia  Julia  Hadrumetina* 

Pia  Augufta 

C.  civ.  D.  D.  P.  Corona  Civica  data  Decreto  Publico 
C.  c.  N.  A.  Colonia  Carthago  Nova  Augufta 
c.  c.  N.  c.  D.  d.  Colonia  Concordia,  Norba  Csefareana, 

Deere  to  Decurionum. 

C.  COR.  Colonia  Corinthus 
c.  c.  t.  Ducentefima  RemifTa 
C.  c.  S.  Colonia  Claudia  Sabaria,  in  Hungary 
C.  F.  p.  d.  Colonia  Flavia  Pacenfis  Develtum,  Level- 
turn  in  Thrace . 

C.  G.  i.  h.  p.  a.  Colonia  Gemella  Julia  Hadriana,  Pa- 
nana,  Augufta 

c.  i.  c.  a.  Colonia  Julia  Concordia,  Apamea 
c.  i.  a.  d  Colonia  Julia  Augufta  Dertona,  Tortona 
near  Milan 

C.  I.  AV.  Colonia  Julia  Aug.  Cadiz 
c.  I.  AVG.  f.  SIN.  Colonia  Julia  Augufta  Felix  Sinope 
c.  I.  B.  Colonia  Julia  Baiba,  m  Mauritania 
C.  I.  c.  a.  p.  a.  Colonia  Julia  Carthago  Augufta  Pia 
Antiqua,  or  Corinth,  or  Carthago  Nova 
C.  I.  cal.  Colonia  Julia  Calpe,  Gibraltar 
C.  I.  F.  Colonia  Julia  Felix,  Cadiz 
c.  i.  g.  A.  Colonia  Julia  Gemella  (c)  Augufta 
c.  I.  i.  a.  Colonia  Immunis  Illiei  Augufta,  Elche  itt 
Spain 

C.  i.  n.  c.  Colonia  Julia  Norba  Casfareana,  or  Alcan¬ 
tara  :  fometimes  it  means  Col.  Julia  Nova  Carthago 
c.  I.  v.  Colonia  Julia  Valentia,  Valencia  in  Spain 
C.  V.  T.  Colonia  Vidtrix  Tarraco 
c.  L.  I.  cor.  Colonia  Laus  Julia  Corinthus 
C.  L.  I.  N.  avg.  Colonia  Laus  Julia  Nova  Augufta,  . 

Eaus  or  Lodi  in  Lucania 

C.  M.  l.  Colonia  Metropolis  Laodicea,  in  Ca/efuria 
co.  DAM.  METRO.  Colonia  Damafcus  Metropolis 
COHH.  FRET.  VII.  p.  VI.  f.  Cohortes  Praetorianae  Sep. 

tnnum  Pia:,  Sextum  Felices 
COH.  i.  cr.  Coliors  prima  Cretenfis 
COH.  FRET.  PHIL.  Cohors  Pnetoriana  Philippenfmm 
col.  ael.  a.  h.  met.  Colonia  ^lia  Augufta  HadrU- 
metina  Metropolis,  in  Africa 
COL.  AEL.  CAP.  COMM.  f.  f.  Colonia  Ailia  Capitolina 
Commodiana  Pia  Felix 

COL.  ALEX.  TROAS.  Colonia  Alexandriana  Troas 
col.  amas.  or  ams.  Colonia  Amaftriana,  in  Paphlagonia 
COL.  ANT.  Antioch  in  Pifidia 

COL.  arelat.  sextan.  Colonia  Arelate  Scxtanorum, 

Arles  ? 

COL.  AST.  AVG.  Colonia  Aftingitana  Augufta,  Eceja 
tn  Spain  J 


COLi. 


(c)  Gemella  implies  a  colony  drawn  from  two  others*- 
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COr,.  A V£.  FEt.  BTTl(.  Colonia  Augufla  Felix  Berytus 
COL.  AVG.  FIR.  Colonia  Aug.  Firma,  Eceja 
col.  AVG.  IVL.  Philip.  Colonia  Augufla  Julia  Philip- 
penlis 

COL.  AVG.  PAT.  TREVIR.  Colonia  Augufla  Paterna 
Trevirorum,  Treves  in  Germany,  fent  from.  Paternum 
in  Italy 

COL.  AVR.  KAR.  COMM.  P.  F.  Colonia  Aurelia  Karrhas 
Commodiana  Pia  Felix,  or  Carneatum  Commagene, 
or  Carrkee  in  Afia 

col.  B.  a.  Colonia  Braccara  Augufla,  Prague 
COL.  BRYT.  L.  V.  Colonia  Berytus  Legio  Quinta 
COL.  CABE.  Colonia  Cabellio 

col.  CAEs,  avg.  Colonia  Caefarea  Augufla,  in  Palefine 
COL.  caMALODVN.  Colonia  Camalodunum,  England 
col.  CASILIN.  Colonia  Cafilinum,  Cafella%o  in  Italy 
col.  cl.  ptol.  Colonia  Claudia  Ptolemais,  Acre  in 
Phoenicia 

col.  DAMAS.  METRO.  Colonia  Damafcua  Metropolis 
col.  F.  I.  A.  P.  Barcin.  Colonia  Flavia  Julia  Augufla 
Pia,  Barcino  or  Barcelona 

col.  fl.  pac.  devlt.  Colonia  Flavia  Pacenlis  Dtultum, 
Dev  el  turn  in  Thrace 

col.  HA.  ME.  t.  Colonia  Hadriana  Mercurialis  Thae- 
nitana,  Mercuriali,  Termo  in  Italy  and  Thenes  in 
Africa 

Col.  h.  (or  hel.)  LEG.  H.  Colonia  Heliopolis  Legio 
Heliopolitana 

col.  hel.  i»  o.  M.  H.  Colonia  Heliopolis  Jovi  Optimo 
Maximo  Heliopolitano 

col.  ivl.  AVG.  c.  i.  F.  coman.  Colonia  Julia  Atigufla 
Concordia  Invi6la  Felix  Comariorum,  drawn  from 
Concordia  in  Italy ,  and feiit  to  Comatia  in  Cappadocia 
COL.  IVL.  AVG.  FEL.  CREMNA.  Coloftia  Julia  Augufla 
Felix  Cremna,  in  Pamphylia 
COL.  IVL.  CER.  SAC.  AVG.  FEL.  CAP.  OECVM.  ISE.  HEL*. 
Colonia  Julia  Certamen  Sacrum  Auguflum  Felix 
Capitolenum  Oecumenicum  Ifelaflicum  Heliopolita- 
num. 

“COL.  ivl.  cONC.  APAM.  avg.  t>.  D.  Colonia  Julia  Con¬ 
cordia  Apamea  Augufla  Decreto  Decurionum 
COL.  IVL.  PATER.  NAR.  Colonia  Julia  Paterna  Narbo- 
ncnfis 

COL.  NEM.  Colonia  Nemaufus 

col.  niceph.  cond.  Colonia  Nicephorium  Condita,  in 
Mef opotamia 

COL.  PATR.  Colonia  Patrenfis  or  Patricia,  Patras  in 
Greece ,  or  Cordova  in  Spain 

COL.  P.  F.  AVG.  F.  CAES.  met.  Colonia  Prima  Flavia 
Aug.  Felix  Caefarea  Metropolis,  in  Palefine 
COL.  P.  FL.  aVg.  CAES,  metrop.  P.  s.  p  *  fame  as  above , 
P.  s.  P.  is  Pro vinci ae  Syriae  Paleilinae. 

COL.  PR.  F.  A.  CAESAR.  Colonia  Prima  Flavia  Augufla 
Caefarea,  in  Palefine 

col.  R.  f.  avg.  Fl.  c»  MetRop.  Colonia  Romana  Felix 
Aug.  Flavik  Caefarea  Metropolis.  The  fame 
col.  ROM.  Colonia  Romulea,  or  Seville 
col.  ROM.  lvg.  Colonia  Romana  Lugdunum 
Col.  rvs.  leg.  vi.  Colonia  Rufcino  Legio  SeXta, 
Roufillon  in  France 
col.  sabar.  Colonia  Saburiae 
COL.  sabas.  Sebafle,  in  Palefine 

€OL.  ser.  G.  NEAPOL.  Colonia  Servii  Galbae  Neapolis, 
in  Palefine 


c.  A.  Divus*  Ceef.  Aug. 


A  L  S. 

COL.  V.  I.  CELSA,  or  COR.  VIC.  IVL*  CFL3A.  ColonU 

Viflrix  Julia  Celfa,  Keif  a  in  Spain  tioncf 

COL.  Vic.  IVL.  LEP.  Colonia  Vi&rix  Julia  Leptis,  L  ^htcs. 
in  Africa 

COL.  vim.  AN.  1.  or  11.  &c.  Colonia  Viminacium  Anno 
primo,  Widiti  in  Servia 

col.  vlp.  tra.  Colonia  Ulpia  Trajana  :  Kellcn ,  or 
Warhal  in  Tranfylvania 

CO.  p.  F*  COE.  metro.  Colonia  Prima  Flavia  Ca>farea 
Metropolis 

CO.  P.  I.  A.  Colonia  Pacenlis  Julia  Augufla,  or  Col. 
Odlaviana 

c.  R.  I.  F.  s.  Colonia  Romana  Julia  Felix  Sinope 
c.  T.  T.  Colonia  Togata  Tarraco 

C.  V.  I L*  Colonia  Viftrix  Illice,  Elche  in  Spain 

D.  Decuriones 
D* 

DERT.  Dertofa 
GEN.  col.  HER.  PATR.  Genio  Colonise  Neronianae  Pa¬ 
trenfis 

G.  L.  s.  Genio  Loci  Sacrum 

M.  A.  ILLERGAVONIA  DYRT.  Municipium  Hibera  Iller- 
gavonia  Dertofa,  Tortofa  in  Catalonia 
M.  m.  1.  V.  Municipes  Municipii  Julii  Uticenfis 

M.  R.  Municipium  Raven natium 

MVN.  cal.  IVL.  Municipium  Calagurris  Julia,  in  Spain 
MVN.  CLVN.  Municipium  Clunia,  Corunna  in  Spain 
MVN.  FANE,  ael*  Municipium  Faneflre  Aelium,  Fane 
MVN.  STOB.  Municipium  Stobenfe,  Stobi  in  Macedon 
MV.  TV.  Municipium  Turiafo,  in  Spain 

N.  TR.  ALEXANDRIANAECOL.  bostr.  Nervice  Trajame 
Alexandrianae  Colonise  Boflrae,  in  Palejhne 

sep»  col.  lavd.  Septimia  Colonia  Laudicea  or  Lao- 
dicea 

SEP.  TYR.  MET.  Septima  Tyrus  Metropolis. 

Explanation  of  the  Plates . 

Flat* 

A 'Per flan  daric  cccxxxt, 

A  drachm  of  Egina  an(l 

A  filver  hemidrachm  of  Alexander  the  Great  CCCXXXI! 
Tigranes  the  younger  of  Armenia,  with  his 
filler 

One  of  the  coins  of  the  Arfacidae  of  Parthia 
A  coin  of  the  Saffanidse  of  Perfia.  Firfl  pub- 
lifhed  by  Mr  Pinkerton 

Denarius  of  Cneius  Pompey  from  Mr  Pinker¬ 
ton.  Reverfe  reprefents  him  as  received  by  Spain 
A  brafs  coin  of  Cunobelinus 
Pefcennius  Niger.  Struck  at  Antioch  j  u- 
nique.  In  Dr  Hunter’s  cabinet  \  publifhed  by 
Mr  Pinkerton 
A  filver  coin  of  Caraufius 
Reverfe  of  Claudius  in  firfl  brafs 
Reverfe  of  Adrian 
Of  Antoninus  Pius 
Of  Commodus 
Of  Sever  us 
A  Saxon  penny 
A  Saxon  ftyca 

19.  Ancient  pennies,  fuppofed  to  be  Scottilh 
A  penny  of  William  of  Scotland 
A  penny  of  Robert  the  Great 
An  Irifh  penny 

23.  The 
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Medals  Impreffions  of  MEDALS.  See  CASTING. 

II  MEDALLION,  or  Medalion,  a  medal  of  an  ex- 
traordinary  fize,  fuppofed  to  be  anciently  llruck  by  the 
emperors  for  their  friends,  and  for  foreign  princes  and 
ambaffadors.  But,  that  the  fmallnefs  of  their  number 
might  not  endanger  the  lofs  of  the  devices  they  bore, 
the  Romans  generally  took  care  to  flamp  the  fubjeft  of 
them  upon  their  ordinary  coins. 

Medallions,  in  refpedt  of  the  other  coins,  were  the 
fame  as  modern  medals  in  refpect  of  modern  money  : 
they  were  exempted  from  all  commerce,  and  had  no 
other  value  than  what  was  fet  upon  them  by  the  fancy 
of  the  owner.  Medallions  are  fo  fcarce,  that  there 
cannot  be  any  fet  made  of  them,  even  though  the  me¬ 
tals  and  fizes  fliould  be  mixed  promifeuoufty. 

MEDEA,  in  fabulous  hiftory,  a  celebrated  forcerefs, 
daughter  of  AEetes  king  of  Colchis.  Her  mother’s 
name,  according  to  the  more  received  opinion  of  He- 
fiod  and  Hyginus,  was  Idyia,  or,  according  to  others, 
Ephvre,  Hecate,  Afterodia,  Antiope,  and  Neaera.  She 
wa»  the  niece  of  Circe.  When  Jafon  eamc  to  Colchis 
in  quell  of  the  golden  fleece,  Medea  bceame  enamoured 
of  him,  and  it  was  to  her  well  directed  labours  that 
the  Argonauts  owed  their  prefer  vat  ion.  Medea  had 
an  interview  with  her  lover  in  the  temple  of  Hecate  ; 
where  they  bound  themfelves  by  the  molt  folemn  oaths 
to  eternal  fidelity.  No  fooner  liad  Jafon  overcome  all 
the  difficulties  which  AEetes  had  placed  in  his  way, 
than  Medea  embarked  with  the  eonquerors  for  Greece. 
To  flop  the  purfuit  of  her  father,  (he  tore  to  pieces 
her  brother  Abfyrtus,  and  left  his  mangled  limbs  in. 
the  way  through  which  AEetes  was  to  pafs.  This 
a£f  of  barbaritv,  fome  have  attributed  to  Jafon,  and 
not  to  her.  When  Jafon  reached  Iolchos  his  native 
country,  the  return  and  vidlori.  s  of  the  Argonauts 
were  celebrated  with  univerfal  rejoicings  :  but  TEfon 
ill-  father  of  Jafon  was  unable  to  affifl  at  the  folemni- 
ty  on  account  of  the  infirmities  of  his  age.  Medea, 
at  her  huffiand’s  reqeeft,  removed  the  weaknefs  of 
AEfon  ;  and  by  drawing  awav  .'he  blood  from  his  veins, 
and  filling  them  again  with  the  juice  of  certain  herbs, 
Ihe  reftored  him  to  the  vigour  and  fprightliuefs  of 
youth.  This  hidden  change  in  vdFfon  aftoniflied  the 
Inhabitants  of  Iolchos  5  and  the  daughters  of  Pelias 
were  alf  >  defirous  to  fee  their  father  reftored  bv  the 
fame  power  to  the  vigour  of  youth.  Medea,  willing 
to  revenge  the  injuries  which  her  hufband’s  family 
had  fuff  red  from  Pelias,  increafed  their  curiofity  ; 
and  betraved  them  into  the  murder  of  their  father 
as  •  reparalory  to  his  reiuvenefcence,  which  file  after¬ 
wards  refuft'd  to  accompli  (h.  This  atfion  greatly  ;r »*i- 
fated  the  peotde  of  Iolchos  ;  and  Medea  with  her  huf- 
ba  d  fled  to  Corinth  to  aw  id  their  refen*  rm  nt.  Here 
thev  li^ed  f(;r  to  years  with  mutual  at+rw  lrrnent,  when 
the  1  > of  Jalim  fo  Glauce  the  king’s  daughter  in- 
Vol,  Alii.  Fart  I. 
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terrupted  their  harmony,  and  Medea  was  divorced.  Medea 
Medea  revenged  the  infidelity  of  Jafon,  by  cauhng  It 
the  death  of  Glauce,  and  the  deftru&ion  of  her  fami-  ‘ 
ly.  She  alfo  killed  two  of  her  children  in  their  fa¬ 
ther’s  prefenee  ;  and  when  Jafon  attempted  to  puniih 
the  barbarity  of  the  mother,  die  fled  through  the  air 
upon  a  chariot  drawn  by  winged  dragons.  From  Co¬ 
rinth  Medea  eame  to  Athens,  where,  afier  (he  had  un¬ 
dergone  the  neeeffary  purification  of  her  murder,  the 
married  King  AEgeus,  or  (according  to  others)  lived 
in  an  adulterous  manner  with  him.  From  her  conduct 
with  AEgeus,  Medea  had  a  fon  who  was  called  l' edits. 

Soon  after,  when  Thefeus  wiflied  to  make  himielf 
known  to  his  father,  Medea,  jealous  of  his  fame  and 
fearful  of  his  power,  attempted  to  poifon  him  at  a 
feaft  which  had  been  prepared  for  his  entertainment. 

Her  attempts,  however,  failed  of  fueeefs,  and  the  fight 
of  the  fword  which  Thefeus  wore  by  his  fide  convin¬ 
ced  AEgeus  that  the  flranger  againft  whole  life  he  had 
fo  bafely  confpired  was  his  own  fon.  I  he  father  and 
the  fon  were  reconciled  \  and  Ptdedea,  to  avoid  the 
punilhment  which  her  wiekednefs  deferved,  mount¬ 
ed  her  fiery  chariot  and  difappeared  through  the  air. 

She  came  to  Colchis  ;  where,  according  to  fome,  file 
was  reconciled  to  Jafon,  who  had  fought  her  in  her  na¬ 
tive  country  after  her  ludden  departure  from  Corinth. 

She  died  at  Colchis,  as  Juftm  mentions,  when  the  had 
been  reftored  to  the  confidence  of  her  family.  After 
death  (be  married  Achilles  in  the  Elyfian  fields,  ac¬ 
cording  to  the  tradition  mentioned  by  Simonides. 

The  murder  of  Mernierus  and  Phercs,  the  youngeft  of 
Jaibn’s  children  by  Medea,  is  not  to  be  attributed  to 
the  mother,  according  to  Elian  *,  but  to  the  Corin¬ 
thians,  who  affaflinated  them  in  the  temple  of  Juno 
Acrsea.  To  avoid  the  refentment  of  the  gods,  and 
to  deliver  themfelves  from  the  peifilence  which  vihted 
their  country  after  fo  horrid  a  m  a  fiacre,  they  engaged 
the  poet  Euripides  for  five  talents  to  write  a  tragedy, 
which  cleared  them  of  the  murder,  and  represented 
Medea  as  the  cruel  affaftin  of  her  own  children.  And 
befides,  that  this  opinion  might  be  the  better  credited, 
feftival,s  were  appointed,  in  wliieh  the  mot  hr  r  was  re¬ 
presented  with  all  the  barbarity  of  a  fury  murdering 
her  own  fons. 

MEDEOLA,  Clumping  African  Asparagus, 

a  genus  of  plants  belonging  to  the  hexandria  clafs,  and 
in  the  natural  method  ranking  under  the  nth  order, 
Sarmentaceee .  See  Botany  Index. 

MEDI  A,  now  the  province  of  Ghilan  in  Perfla, 
once  the  fi  at  of  a  potent  empire,  was  bounded,  ac¬ 
cording  to  Ptr.Jemv,  on  the  north  by  part  of  the  Caf- 
pian  fea  5  on  the  faith  by  Perfis,  Sudan  a,  and  Affyria; 
on  the  eaft  by  Partiiia  and  Hyrcania  ;  and  on  the  weft 
bv  Armenia  Major.  It  was  anciently  divided  into  fe- 
veral  provinces,  viz.  Tropatene,  Charomi throne,  i'> a- 
A  a  rites- 
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rites,  Marciane,  Amariace,  and  Syro -Media.  By  a 
later  aiviflon,  however,  all  thefe  were  reduced  to  two  j 
the  one  called  Media  Magna ,  the  other  Media  Atro- 
P«tia ,  or  limply  Atropatene .  Media  Magna  was  bound¬ 
ed  by  Perils,  Parthia,  Hyrcania,  the  Hyrcanian  fea, 
and  Atropatene,  and  contained  the  cities  of  Eebatan, 
Laodicea,  Apamea,  Raga,  Ragcia  or  Ragea,  &c. 
Atropatene  lay  between  the  Cafpian  mountains  and  the 
Cafpian  fea. 

This  eountry  originally  took  its  name  from  Madai, 
the  third  fon  of  Japhet  \  as  is  plain  from  Scripture, 
where  the  Medes  are  conflantly  called  Madai .  Among 
profane  authors,  fomc  derive  the  name  Media ,  from 
one  Medus  the  fon  of  Jafon  and  Medea  j  others  from 
a  city  called  Media .  Sextus  Rufus  tells  us  that  in  his 
time  it  was  called  Medena ,  and  from  others  we  learn 
that  it  was  alfo  called  Aria .  The  moll  probable  hiftory 
of  the  Medes  is  as  follows  : 

This  people  lived  in  fubje&ion  to  the  Affyrians  till 
the  reign  of  Sennacherib,  when  they  threw  off  the  yoke, 
and  lived  for  fome  time  in  a  Rate  of  anarchy.  But  at 
laft,  rapine  and  violence,  the  natural  confequences  of 
fuch  a  fituation,  prevailed  fo  much,  that  they  were  con- 
fl  rained  to  have  recourfe  to  fome  kind  of  government, 
that  they  might  be  enabled  to  live  in  fafety.  Aceord- 
inglv,  about  699  E.  C.  one  Dej oces  having  procured 
himfelf  to  be  chofen  king,  united  the  fcattered  tribes 
into  which  the  Medes  were  at  that  time  divided  ;  and 
having  applied  himfelf  as  much  as  poflible  to  the  civili¬ 
zation  of  his  barbarous  fubje&s,  left  the  throne  to  his 
fon  Phraortes,  after  a  reign  of  53  years. 

The  new  king,  who  was  of  a  warlike  and  enterpri¬ 
sing  difpofition,  fubdued  almoR  all  the  Upper  Afia  ly¬ 
ing  between  Mount  Taurus  and  the  river  Halys  which 
runs  through  Cappadocia  into  the  Euxine  fea.  Elated 
with  this  good  fucccfs,  he  invaded  Aflyria,  the  empire 
of  which  was  now  much  declined,  and  greatly  weaken¬ 
ed  by  the  revolt  of  many  nations  which  had  followed 
the  example  of  the  Medes.  Nebuchadonofor  or  Chy 
niladan,  however,  the  reigning  prince,  having  affem- 
bled  what  forces  he  could,  engaged  Phraortes,  defeated, 
took  him  prifoner,  and  put  him  to  death  $  after  which, 
entering  Media,  he  laid  waRe  the  country,  took  the 
metropolis  of  Eebatan  itfelf,  and  levelled  it  with  the 
ground. 

On  the  death  of  Phraortes,  his  fon  Cyaxares  was 
placed  on  the  throne.  He  was  no  lefs  valiant  and  enter- 
prifing  than  his  father,  and  had  better  fuccefs  againR 
the  Aflyrians.  With  the  remains  of  that  army  which 
had  been  defeated  under  his  father,  he  not  only  drove 
the  conquerors  out  of  Media,  but  obliged  Chyniladan 
to  Riut  himfelf  up  in  Nineveh.  To  this  place  he  im¬ 
mediately  laid  clofe  liege  •>  but  was  obliged  to  give  over 
the  enterprife  on  account  of  an  irruption  of  the  Scy¬ 
thians  into  his  own  country.  Cyaxares  engaged  thefe 
new  enemies  with  great  refolution  y  but  was  utterly 
defeated  ^  and  the  conquerors  overran  not  only  all  Me¬ 
dia,  but  the  greateR  part  of  Upper  Afia,  extending 
their  conquefls  into  Syria,  and  as  far  as  the  confines  of 
Egypt.  They  continued  maRers  of  all  this  vaR  tra6l  of 


country  for  28  years,  till  at  laR  Media  was  delivered  Media 
from  their  yoke  by  a  general  maflacre  at  the  inRigation  II 
of  Cyaxares.  Medicinal 

After  this  deliverance,  the  Medes  foon  repofieffed 
themf elves  of  the  territories  they  had  loR  ;  and  once 
more  extended  their  frontiers  to  the  river  Halys,  their 
ancient  boundary  to  the  well  ward.  After  this  we  find 
the  Medes  engaged  in  a  war  with  the  Lydians  3  which, 
however,  ended  without  any  remarkable  tranfatt ion  : 
but  on  the  eonelufion  of  it,  Cyaxares  having  entered 
into  a  Ariel  alliance  with  Nebuchadnezzar  king  of  Ba¬ 
bylon,  returned  in  conjunction  with  the  Babylonians 
before  Nineveh  :  which  they  took  and  levelled  with 
the  ground,  putting  moR  of  the  inhabitants  to  the 
fword. 

#  After  this  vidlory  the  Babylonian  and  Median  em¬ 
pires  feem  to  have  been  united  :  however,  after  the 
death  of  Nebuchadnezzar,  or  rather  in  his  lifetime, 
a  war  enfued,  which  was  not  extinguiRied  but  by  the 
di Ablution  of  the  Babylonian  empire.  The  Medes,  un¬ 
der  Aflyages  the  fon  of  Cyaxares  I.  with  flood  the 
power  of  the  Babylonian  monarchs  :  and  under  Cyrus 
and  Cyaxares  II.  utterly  deflroyed  their  empire  by  the 
taking  of  Babylon,  as  is  related  under  that  article. 

After  the  death  of  Cyaxares,  the  kingdom  fell  to  Cy¬ 
rus,  by  whom  the  feat  of  the  empire  was  transferred  to 
Persia,  under  which  article  the  hiftory  ot  Media  now 
falls  to  be  coniidered,  as  alfo  the  manners,  &c.  of  the 
inhabitants. 

MEDIANA,  the  name  of  a  vein  or  little  veflel, 
made  by  the  union  of  the  cephalic  and  bafilie,  in  the 
bend  of  the  elbow. 

MEDIASTINUM,  in  Anatomy ,  a  double  mem¬ 
brane,  formed  by  a  duplicature  of  tile  pleura  j  ferving 
to  divide  the  thorax  and  the  lungs  into  two  parts,  and 
to  fuftain  the  vifeera,  and  prevent  their  falling  from 
one  fide  of  the  thorax  to  the  other.  See  Anatomy, 

N°  117. 

MEDIATE,  or  Intermediate,  fomething  that 
Rands  betwixt  and  conne&s  two  or  more  terms  confi- 
dered  as  extremes  y  in  which  fenfe  it  Rands  oppofed  to 
immediate. 

MEDIATOR,  a  perfon  that  manages  or  tranfa&s 
between  two  parties  at  variance,  in  order  to  reconcile 
them.  The  word,  in  Scripture,  is  applied,  1.  To  Jefus 
Chrifl.  who  is  the  only  interceffor  and  peace-maker 
between  God  and  man,  (1  Tim.  ii.  5.)  2.  To  Mofes, 
who  interpofed  between  the  Lord  and  his  people,  to  de¬ 
clare  unto  them  his  ivord  >  (Deut.  v.  5.  iii.  19.). 

MEDICAGO,  Snail  Trefoil,  a  genus  of  plants 
belonging  to  the  diadelphia  clafs,  and  in  the  natural 
method  ranking  under  the  3  2d  order,  Papilionacece . 

See  Botany  Index.  For  the  properties  and  culture 
of  Lucern,  a  fpecies  of  this  genus,  fee  Agriculture 
Index . 

MEDICINAL,  any  thing  belonging  to  medicine. 

MEDICINAL  Spring s9  a  general  name  for  any  foun¬ 
tain,  the  waters  of  which  are  of  ufe  for  removing  cer¬ 
tain  diforders.  They  are  commonly  either  chalybeate 
or  fulphureous.  See  Springs  and  Water. 
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Definition.  TV  /TEDICINE  is  the  art  of  prerenting,  curing,  or 
.  alleviating,  thofe  difeafes  to  whieh  the  human 
fpecies  are  fubje£ted. 

HlSTOR  T  of  Medicine . 

x 

Origin  of  The  fabulous  hiftory  of  the  aneients  derives  this  art 
™on™hc  immediately  from  their  gods  j  and,  even  among  the 
Jews  *  moderns,  fome  are  of  opinion  that  it  may  juftly  be  con¬ 
sidered  as  of  divine  revelation.  But  without  adopting 
any  fuppolition  of  which  no  probable  evidence  can  be 
given,  we  may  conclude,  that  mankind  were  naturally 
led  to  it  from  cafual  obfervation  on  the  difeafes  to  which 
they  found  themfelves  fubje&ed  $  and  that  therefore 
to  a  certain  degree  at  lead,  it  is  as  ancient  as  the  hu¬ 
man  race.  But  at  what  period  it  began  to  be  praftifed 
as  an  art,  by  particular  individuals  following  it  as  a 
profeflion,  is  not  known.  The  mod  ancient  phyfieians 
we  read  of  were  thofe  who  embalmed  the  patriarch 
Jacob  by  order  of  his  fon  Jofeph.  The  faered  writer 
ityles  thefe  phyfieians  fervants  to  Jofeph:  whence 
we  may  be  allured  that  they  were  not  priejls ,  as  the 
£rd  phyfieians  are  generally  fuppofed  to  have  been  -7 
for  in  that  age  we  know  the  Egyptian  prieds  were  in 
fuch  high  favour,  that  they  retained  their  liberty,  when, 
through  a  public  calamity,  all  the  red  of  the  people 
were  made  daves  to  the  prinee. 

It  is  not  probable,  therefore,  that  among  the  Egyp¬ 
tians  religion  and  medieine  were  originally  conjoined  5 
and  if  we  fuppofe  the  Jews  not  to  have  invented  the  art, 
but  received  it  from  fome  other  nation,  it  is  as  little 
probable  that  the  prieds  of  that  nation  were  their  phv- 
fieians  as  thofe  of  Egypt.  1  ' 

I  hat  the  Jewifh  phyfieians  were  abfolutely  diftinft 
from  their  prieds,  is  very  certain.  Yet  as  the  Jews 
refided  for  fueh  a  long  time  in  Egypt,  it  is  probable 
they  would  retain  many  of  the  Egyptian  cudoms, 
from  which  it  would  be  very  difficult  to  free  them. 
We  read,  however,  that  when  King  A  fa  was  difeafed 
m  his  feet,  u  he  fought  not  to  the  Lord,  but  to  the 
phyfieians.”  Henee  we  may  conclude,  that  among 
the  Jews  the  medieal  art  was  looked  upon  as  a  mere 
human  invention  ;  and  it  was  thought  that  the  Deity 
never,  cured  difeafes  by  making  people  acquainted  with 
the  virtues  of  this  or  that  herb,  but  only  by  his  mira¬ 
culous  power.  That  the  fame  opinion  prevailed  among 
the  nations  who  were  neighbours  to  the  Jews,  is  alfo 
probable  from  what  we  read  of  \haziah  king  of  Judah 
who  having  font  meffengers  to  inquire  of  Baalzebub 
god  of  Ekron  concerning  his  difeafe,  he  did  not  defire 
any  remedy  from  him  or  his  prieds,  but  limply  to  know 
whether  he  fiiould  reeover  or  not. 

.  W-)iat  fee™  mod  probable  on  this  fubjed  therefore 
is,  that  religion  and  medicine  came  to  be  mixed  toge¬ 
ther  only  in  confequence  of  that  degeneracy  into  ig¬ 
norance  and  fuperdition  whieh  took  place  among  all 
nations.  .  The  Egyptians,  we  know,  came  at  lad  to 
be  iunk  in  the  moil  ridiculous  and  abfurd  fuperdition  ; 
and  then,  indeed,  it  is  not  wonderful  that  we  ffiould 


find  their  prieds  commencing  phyfieians,  and  mingling  Origin  of 
charms,  incantations,  &c.  with  their  remedies.  That  Medicine, 
this  was  the  cafe,  long  after  the  days  of  Jofeph,  wc  are  v""'  * 
very  certain  j  and  indeed  it  feems  as  natural  for  igno¬ 
rance  and  barbarifm  to  combine  religion  with  phyfic, 
as  it  is  for  a  civilized  and  enlightened  people  to-  keep 
them  feparate.  Hence  we  fee,  that  among  all  modern 
barbarians  their  prieds  or  conjurors  are  their  only  phy¬ 
fieians.  1  2 

We  are  fo  little  acquainted  with  the  date  of  phyfic  among  th© 
among  the  Egyptians,  that  it  is  ncedlefs  to  fay  mueli  EOTtians » 
concerning  them.  They  attributed  the  invention  of 
medicine,  as  they  did  alfo  that  of  many  other  arts,  to 
Thoth,  the  Hermes  or  Mercury  of  the  Greeks.  He 
is  faid  to  have  written  many  things  in  hieroglyphic 
characters  upon  certain  pillars,  in  order  to  perpetuate 
his  knowledge,  and  render  it  ufeful  to  others.  Thefe 
were  tranferibed  by  Agathodemon,  or  the  feeond  Mer¬ 
cury,  the  father  of  Tat,  who  is  faid  to  have  compofed 
books  of  them,  that  were  kept  in  the  mod  faered  plaees 
of  the  Egyptian  temples.  The  exiftenee  of  fucli  a 
perfon,  however,  is  very  doubtful,  and  many  of  the 
books  aferibed  to  him  were  aeeounted  forgeries  as  lonw 
ago  as  the  days  of  Galen  ;  there  is  alfo  great  reafon  to 
fufpedl  that  thofe  books  were  written  many  ages  after 
Hermes,  and  when  phyfic  had  made  confiderable  ad¬ 
vances.  Many  of  the  books  attributed  to  him  are  tri¬ 
fling  and  ridiculous  5  and  though  fometimes  he  is  allow¬ 
ed  to  have  all  the  honour  of  inventing  the  art,  he  is  on 
other  oceafions  obliged  to  (hare  it  with  Ofiris,  Ifis,  and 
Apis  or  Scrapis. 

After  all,  the  Egyptian  phyfic  appears  to  have  been 
little  elfe  than  a  colledHon  of  abfurd  fuperftitions.  Ori- 
Sen  informs  us,  that  they  believed  there  were  36  de¬ 
mons,  or  gods  ol  the  air,  who  divided  the  human  body 
among  them  j  that  they  had  names  for  eaeh  of  them  ; 
and  that  by  invoking  them  according  to  the  part  affc&- 
ed,  the  patient  was  cured.  Of  natural  medicines  we 
hear  none  reeommended  by  the  father  of  Egyptian  phy- 
ic  ;  exeept  the  herb  moly ,  whieh  he  gave  to  Ulyffes  in 
or  j  to  ccure  him  from  the  enchantments  of  Ciree  : 
and  the  herb  mercury,  of  whieh  he  firft  difeovered  the 
ule.  _  His  fueceffors  made  ufe  of  venefeaion,  cathartics 
emetics,  and  clyfters.  There  is  no  proof,  however,  that 
this  pra&ice  was  eftablilhed  by  Hermes  ;  on  the  con- 
trary  the  Egyptians  themfelves  pretended  that  the 
hrft  hint  of  thofe  remedies  was  taken  from  feme  ob- 

lervations  on  brute  animals.  Venefeaion  was  taught 
them  by  the  hippopotamus,  which  is  faid  to  perform 
tins  operation  upon  itfelf.  On  certain  oecafions  he 
comes  out  of  the  river,  and  (kikes  his  k  g  again!!  a 
ftiar p-pointed  reed.  As  he  takes  eare  to  dirta  the 
ftroke  again!!  a  vein,  the  confequence  muft  be  a  eon- 
fiderablc  effufion  of  blood  5  and  this  being  fuffered  to 
run  as  long  as  the  creature  thinks  proper,  he  at  Iaft 
Hops  up  the  orifice  with  mud.  The  hint  of  clvfters 
was  taken  from  the  Ibis,  a  bird  which  is  faid  to  give 
itfelf  clyfters  with  its  bill,  &c.  They  ufed  venefeaion, 
however,  but  very  little,  probably  on  account  of  the 
-A-  a  2  warmth 
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Medicine.  mec* ies  above  mentioned,  joined  with  abltinence,  formed 
the  mod  of  their  practice. 

Among  the  The  Greeks  too  had  feveral  perfons  to  whom  they 

Greek*.  attributed  the  invention  of  phyfic,  particularly  Pro¬ 
metheus,  Apollo  or  Pcean,  and  /Efculapius  5  which 
lad  was  the  mod  celebrated  bf  any.  But  here  we  mud 
.obferve,  that  as  the  Greeks  were  a  very  warlike  people, 
their  phydc  fcems  to  have  been  little  elfe  than  what 
is  now  called  furgery ,  or  the  cure  of  wounds,  frac¬ 
tures,  &c.  Hence  /Efeulapius,  and  his  pupils  Chi¬ 
ron,  Machaon,  and  Podalirius,  arc  celebrated  by  Ho¬ 
mer  only  for  their  fkill  in  curing  thefe,  without  any 
mention  of  their  attempting  the  cures  of  internal  dif- 
eafes.  We  are  not,  however,  to  fuppofe  that  they 
confined  themfelves  entirely  to  furgery.  1  hey  no 
\  doubt  would  occafionally  preferibe  for  internal  difor- 
ders  j  but  as  they  were  mod  frequently  eonverfant  with 
wounds,  we  may  naturally  fuppofe  the  greated  part  of 
their  fkill  to  have  confided  in  knowing  how  to  cure 
thefe.  If  we  may  believe  the  poets,  indeed,  the  know¬ 
ledge  of  medicine  feems  to  have  been  very  generally 
diffufed.  Aimed  all  the  heroes  of  antiquity  are^  re¬ 
ported  to  have  been  phyficians  as  well  as  warriors. 
Mod  of  them  were  taught  phyfic  by  the  centaur  Chi¬ 
ron.  From  him  Hercules  received  inftru&ions  in  the 
medicinal  art,  in  which  he  is  faid  to  have  been  no  lefs 
expert  than  in  feats  of  arms.  Several  plants  were  call- 
ed  by  his  name  5  from  which  fome  think  it  probable 
that  he  found  out  their  virtues,  though  others  are  of 
opinion  that  they  bore  the  name  of  this  renowned  hero 
on  account  of  their  great  efficacy  in  removing  difeafes. 
Ariftseus  king  of  Arcadia  wras  alfo  one  of  Chiron’s 
fcholars  ;  and  is  fuppofed  to  have  difeovered  the  ufe  of 
the  drug  called  filphium,  by  fome  thought  to  be  afa- 
foetida.  Thefcus,  Telamon,  Jafon,  Peleus,  and  his  fon 
Achilles,  were  all  renowned  for  their  knowledge  in  the 
art  of  phyfic.  The  lad  is  faid  to  have  difeovered  the 
ufe  of  verdegrife  in  cleanfing  foul  ulcers.  All  of  them, 
however,  feem  to  have  been  inferior  in  knowledge  to 
Palamcdes,  who  hindered  the  plague  from  coming  into 
the  Grecian  camp  after  it  had  ravaged  moil  of  the  cities 
of  the  Hellefpont,  and  even  Troy  itfelf.  His  method 
was  to  confine  his  foldiers  to  a  fpare  diet,  and  to  oblige 
them  to  ufe  much  exercife. 

The  praftice  of  thefe  ancient  Greek  phyficians,  not- 
withdanding  the  praifes  bellowed  on  them  by  their 
poets,  feems  to  have  been  very  limited,  and  in  fome  cafes 
even  pernicious.  All  the  external  remedies  applied 
to  Homer’s  wounded  heroes  were  fomentations  *,  while 
inwardly  their  phyficians  gave  them  wine,  fometimes 
mingled  with  cheefe  feraped  down.  A  great  deal  of 
their  phyfic  alfo  confided  in  charms,  incantations,  amu¬ 
lets,  &c.  of  which,  as  they  are  common  to  all  fuperdi- 
tious  and  ignorant  nations,  it  is  fuperfluous  to  take 
any  farther  notice. 

In  this  way  the  art  of  medicine  continued  among 
the  Greeks  for  many  ages.  As  its  firft  profeffors  knew 
nothing  of  the  animal  economy,  and  as  little  of  the 
theory  of  difeafes,  it  is  plain,  that  whatever  they  did 
mud  have  been  in  confequence  of  mere  random  trials, 
or  empirieifm,  in  the  drift  and  proper  fenfe  of  the 
word.  Indeed,  it  is  evidently  impoflible  that  this  or 
almod  any  other  art  could  originate .  from  another 
fource  than  trials  of  this  kind.  Accordingly,  we  find, 
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that  fome  ancient  nations  were  accuffomed  to  expofe  :  >pp0, 
their  fick  in  temples,  and  by  the  fidcs  of  highways,  t  cra^. 
that  they  might  receive  the  advice  of  every  one  who  v"'  J 
palled.  Among  the  Greeks,  however,  ALfeulapius  yE.fcuia. 
was  reckoned  the  mod  eminent  praftitioner  of  his  time,pius. 
and  his  name  continued  to  be  revered  after  his  death. 

He  was  ranked  amongd  the  gods  5  and  the  principal 
knowledge  of  the  medical  art  remained  with  his  family 
to  the  time  of  Hippocrates,  who  reckoned  himfelf  the 
feventeenth  in  a  lineal  deicent  irom  Ailculapius,  and 
who  was  truly  the  lird  who  treated  of  medicine  in  a  re¬ 
gular  and  rational  manner. 

Hippocrates,  who  is  fuppofed  to  have  lived  400  Hipp^ 
years  before  the  birth  of  Chrid,  is  the  moll  ancient crates* 
author  whofc  wrritings  exprcfsly  on  the  fubjeft  of  the 
medical  art  are  preferred  ;  and  he  is  therefore  judly 
confidered  as  the  father  of  phyfic.  All  the  accounts 
which  we  have  prior  to  this  time,  if  not  evidently  fa¬ 
bulous,  arc  at  the  utmod  highly  conjcftural.  Even 
the  medical  knowledge  of  Pythagoras,  fo  much  cele- 
barted  as  a  philoibpher,  can  hardly  be  confidered  as 
reding  on  any  other  foundation.  But  from  the  time 
of  Hippocrates,  medicine,  feparated  from  philofophy 
and  religion,  feems  to  have  affumed  the  form  of  a  fei- 
ence,  and  to  have  been  praftifed  as  a  profeffion.  It 
may  not,  therefore,  be  improper  to  give  a  particular 
account  of  the  date  of  medical  feieiice  as  tranfmit- 
ted  to  us  in  his  writings.  The  writings  of  Hippo¬ 
crates,  however,  it  may  be  remarked,  are  even  more 
than  preferved.  Many  things  have  been  reprefented  as 
written  by  Hippocrates  which  are  probably  fpurious. 

Nor  is  it  wonderful  that  attempts  ffiould  have  been  6 
made  to  increafe  the  value  of  manuferipts,  by  attribut-  His  writ, 
ing  them  to  a  name  of  fuch  eminence.  But  although  inSs* 
what  are  tranfmitted  to  us  under  the  title  of  his  works 
may  have  been  written  by  different  bands,  yet  the  pre- 
fumption  is,  that  mod,  if  not  all  of  them,  are  of  nearly 
as  early  a  date,  and  contain  the  prevailing  opinions  of 
thofe  times. 

According  to  the  mod  authentic  accounts,  Hippo¬ 
crates  was  a  native  of  the  illand  of  Cos,  and  born  in 
the  beginning  of  the  8 Stli  Olympiad.  In  the  waitings 
tranfmitted  to  us  as  his,  wc  find  a  general  principle 
adopted,  to  which  he  gives  the  name  of  Nature,  To 
this  principle  he  aferibes  a  mighty  po^ver.  .  “  Nature 
(fays  he)  is  of  itfelf  fufficient  to  every  animal.  She 
performs  every  thing  that  is  neccffary  to  them,  with¬ 
out  needing  the  lead  indruftion  from  any  one  how  to 
do  it.”  Upon  this  footing,  as  if  Nature  had  been  a 
principle  endowed  with  knowledge,  he  gives  her  the 
title  of  juft ;  and  aferibes  virtues  or  powers  to  her, 
which  are  her  fervants,  and  by  means  of  which  (lie 
performs  all  her  operations  in  the  bodies  of  animals  1 
and  diftributes  the  blood,  fpirits,  and  heat,  through 
all  parts  of  the  body,  which  by  thefe  means  receive  life 
and  fenfation.  And  in  other  places  he  tells  us,  that  it 
is  this  faculty  which  gives  nouriffiment,  prefervation, 
and  growth,  to  all  things.  7 

The  manner  in  which  Nature  afts,  or  commands  her  Hisideaof  f 
fubfervient  pow  er  to  aft,  is  by  attrafting  what  is  nature, 
good  and  agreeable  to  each  fpecies,  and  by  retaining, 
preparing,  and  changing  it  j  and  on  the  other  fide  in 
rejefting  whatever  is  fuperfluous  or  hurtful,  after  flic  has 
feparated  it  from  the  good.  This  is  the  foundation  of 
the  doftrine  of  depuration,  concoftion,  and  crifis  in 

fevers. 
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H:ppo-  fevers,  fo  much  infilled  upon  by  Hippocrates  and  many 
era1—  ,ther  phyfieians.  He  fuppofes  alio,  that  every  thing 
u-"""v  J  has  an  inclination  to  be  joined  to  what  agrees  with  it, 
and  to  remove  from  every  thing  contrary  to  it j  and 
like  wife  that  there  is  an  affinity  between  the  feveral 
parts  of  the  body,  by  which  they  mutually  fynipathize 
with  each  other.  When  he  comes  to  explain  what  this 
principle  called  nature  is,  he  is  obliged  to  refolve  it  into 
heaty  which,  he  fays,  appears  to  have  fomething  im- 
g  mortal  in  it. 

Qfthe  As  far  as  he  attempts  to  explain  the  caufes  of  dif- 

caufes  of  eafe,  he  refers  much  to  the  humours  of  the  body,  parti- 
difeafes.  cularly  to  the  blood  and  the  bile.  He  treats  alfo  of 
the  effe&s  of  lleep,  watchings,  exercife,  and  reft,  and 
all  the  benefit  or  mifehief  we  may  receive  from  them. 
Of  all  the  caufes  of  difeafes,  however,  mentioned  by 
Hippocrates,  the  moft  general  arc  diet  and  air.  On 
the  fubjecl  of  diet  he  has  compofed  feveral  books,  and 
in  the  choice  of  this  he  was  exaflly  careful  \  and  the 
more  fo,  as  his  practice  turned  almoft  wholly  upon  it. 
He  alfo  confidered  the  air  very  much  j  he  examined 
what  winds  blew  ordinarily  or  extraordinarily  }  he  con¬ 
fidered  the  irregularity  of  the  feafons,  the  rifing  and 
fetting  of  ftars,  or  the  time  of  certain  conftellations  *, 
alfo  the  time  of  the  folftices,  and  of  the  equinoxes  \ 
thole  days,  in  his  opinion,  producing  great  alterations 
in  certain  diftempers. 

His  divi-  He  does  not,  however,  pretend  to  explain  how, 
fions  of  from  thefe  caufes,  that  variety  of  diftempers  arifes 
difeafes.  which  is  daily  to  be  obferved.  All  that  can  be  gather¬ 
ed  from  him  with  regard  to  this  is,  that  the  different 
caufes  above  mentioned,  when  applied  to  the  different 
parts  of  the  body,  produce  a  great  variety  of  diftem¬ 
pers.  Some  of  thefe  diftempers  lie  accounted  niortal , 
others  dangerous ,  and  the  reft  eafily  curable ,  according 
to  the  caufe  from  whence  they  fpring,  and  the  parts 
on  which  they  fall.  In  feveral  plaees  alfo  he  diftin- 
guifhes  difeafes,  from  the  time  of  their  duration  into 
acute  or  Jhort ,  and  chronical  or  long.  He  like  wife  di- 
ftinguifhes  difeafes  by  the  particular  places  where  they 
prevail,  whether  ordinary  or  extraordinary.  The  firft, 
that  is,  thofe  that  are  frequent  and  familiar  to  certain 
plaees,  he  called  endetnic  difeafes  \  and  the  latter, 
which  raged  extraordinarily  fometimes  in  one  plaee, 
fometimes  in  another,  which  feized  great  numbers  at 
certain  times,  lie  called  epidemic ,  that  is,  popular  dif¬ 
eafes  •,  and  of  this  kind  the  moft  terrible  is  the  plague. 
He  likewife  mentions  a  third  kind,  the  oppofite  of 
the  former  \  and  thefe  he  calls  fporadic,  or  ftraggling 
difeafes  :  thefe  laft  include  all  the  different  forts  of  dif¬ 
tempers  which,  invade  at  any  one  feafon,  which  are 
fometimes  of  one  fort,  and  fometimes  of  another.  He 
diftingui filed  between  thofe  difeafes  whieh  are  heredi¬ 
tary,  or  born  with  us,  and  thofe  which  arc  contra&ed 
afterwards  ;  and  likewife  between  thofe  of  a  kindly  and 
thofe  of  a  malignant  nature,  the  former  of  which  are 
eafily  and  frequently  cured,  but  the  latter  give  the  phy- 
ficians  a  great  deal  of  trouble,  and  are  feldom  overcome 
by  all  their  care. 

#  Hippocrates  remarked  four  ftages  in  diftempers  ; 
viz.  the  beginning  of  the  difeafe,  its  augmentation,  its 
Hate  or  height,  and  its  declination.  In  fuch  difeafes 
as  terminate  fatally,  death  comes  in  place  of  the  decli¬ 
nation.  In  the  third  ft  age,  therefore,  the  change  is 
moft  confiderable,  as  it  determines  the  fate  of  the  lick 
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perfon  *,  and  this  is  moft  commonly  done  by  meaqs  of  a  Hippo- 
crifis .  Bv  this  word  he  underftood  any  fudden  change  crate5,  , 
in  ficknefs,  whether  for  the  better  or  for  the  worie, 
whether  health  or  death  fucceed  immediately.  Such  a 
change,  he  fays,  is  made  at  that  time  by  nature ,  either 
abfolving  or  condemning  the  patient.  Hence  we  may 
conclude,  that  Hippocrates  imagined  difeafes  to  be  on¬ 
ly  a  difturbance  of  the  animal  economy,  with  which 
Nature  was  jierpetually  at  variance,  and  ufing  her  ut- 
moft  endeavours  to  expel  the  offending  caufe.  Her 
manner  of  adding  on  thefe  occafions  is  to  reduee  to  their 
natural  ftate  thofe  humours  whofe  difeord  occafions  the 
difturbance  of  the  whole  body,  whether  in  relation  to 
their  quantity,  quality,  mixture,  motion,  or  any  other 
way  in  which  they  become  offenfive.  The  principal 
means  employed  by  nature  for  this  end  is  what  Hippo-  1Q 
erates  calls  concoBion .  By  this  he  underftood  the  His  opinion 

bringing  the  morbific  matter  lodged  in  the  humours  toofacrifis. 
fuch  a  ftate,  as  to  be  eafily  fitted  for  expulfion  by  what¬ 
ever  means  nature  might  think  moft  proper.  When 
matters  are  brought  to  this  pafs,  whatever  is  fuperflu- 
ous  or  hurtful  immediately  empties  itfelf,  or  nature 
points  out  to  phyficians  the  way  by  which  fuch  an  eva¬ 
cuation  is  to  be  accompliilied.  The  crifis  takes  place 
cither  by  bleeding,  ftool,  vomit,  fweat,  urine,  tumors  or 
abfeeffes,  fcabs,  pimples,  fpots,  See.  But  thefe  evacua¬ 
tions  are  not  to  be  looked  upon  as  the  effefts  of  a  true 
erifis,  unlefs  they  arc  in  confiderable  quantity  ;  fmall 
difeharges  not  being  fufficient  to  make  a  crifis.  On 
the  contrary,  fmall  difeharges  arc  a  fign  that  nature  is 
depreffed  by  the  load  of  humours,  and  that  (he  lets  them 
go  through  weaknefs  and  continual  irritation.  What 
comes  forth  in  this  manner  is  crude,  becaufe  the  dis¬ 
temper  is  yet  too  ftrong  \  and  while  matters  remain  in 
this  ftate,  nothing  but  a  bad  or  imperfect  crifis  is  to  be 
cxpe&ed.  This  (hows  that  the  diftemper  triumphs,  or 
at  leaft  is  equal  in  ftrength  to  nature,  which  prognofti- 
cates  death,  or  a  prolongation  of  the  difeafe.  In  this 
laft  cafe,  however,  nature  often  has  an  opportunity 
of  attempting  a  new  crifis  more  happy  than  the  for¬ 
mer,  after  having  made  frefti  efforts  to  advance  the 
coneo&ion  of  the  humours. — I  t  muft  here  be  obferved, 
however,  that,  according  to  Hippocrates,  concoction 
cannot  be  made  but  in  a  certain  time,  as  every  fruit 
has  a  limited  time  to  ripen  j  for  he  compares  the 
humours  which  nature  has  digefted  to  fruits  come  to 
maturity. 

The  time  required  for  concoCtion  depends  on  the 
differences  among  diftempers  mentioned  above.  In 
thofe  which  Hippoerates  calls  very  acute ,  the  digeftion 
or  crifis  happens  by  the  fourth  day  \  in  thofe  which 
are  only  acute ,  it  happens  on  the  7th,  nth,  or 
14th  day  j  which  laft  is  the  longeft  period  generally 
allowed  by  Hippocrates  in  diftempers  that  are  truly 
acute  :  though  in  fome  places  he  ftretehes  it  to  the 
20th  or  2 1 ft,  nay,  fometimes  to  the  40th  or  60th  day. 

All  difeafes  that  exceed  this  laft  term  are  called  chroni¬ 
cal.  And  while  in  thofe  difeafes  that  exceed  14  days, 
he  confiders  every  fourth  day  as  critical,  or  at  leaft  re¬ 
markable,  by  which  we  may  judge  whether  the  crifis 
on  the  following  fourth  day  will  be  favourable  or  not  \ 
fo  in  thofe  which  run  from  20  to  40  he  reckons  only 
the  fevenths,  and  in  thofe  that  exceed  40  he  begins  to 
reckon  by  20.  Beyond  the  1 20th  he  thinks  that  the 
number  of  days  has  no  power  over  the  crifis.  They 

are 
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Hippo-  are  then  referred  to  the  general  changes  of  the  feafons ; 

.  01  ltL  '  ,  fome  terminating  about  the  equinoxes  ;  others  about 
the  folitices  ;  others  about  the  riling  or  fctting  of  the 
ftars  of  eertain  conftellations  or  if  numbers  have  yet 
any  place,  he  reckons  by  months,  or  even  whole  years. 
Thus  (he  fays),  certain  difeafes  in  children  have  their 
erifis  in  the  feventh  month  after  their  birth,  and  others 
in  their  feventh  or  even  their  1 4th  year. 

Though  Hippocrates  mentions  the  2  r  ft  as  one  of  the 
critical  days  in  acute  di tempers,  as  already  noticed  5 
yet,  in  other  places  of  his  works,  he  mentions  alfo  the 
20th.  The  rcafon  he  gives  for  this  in  one  of  thofe 
places  of  his  work  is,  that  the  days  of  ficknefs  were  not 
quite -entire.  In  general,  however,  he  is  much  attach¬ 
ed  to  the  odd  days  :  infomuch  that  in  one  of  his  apho- 
rifms  he  tells  us,  “  The  fweats  that  come  out  upon  the 
3d,  5th,  7th,  9th,  nth,  14th,  17th,  2ifl,  27th,  31ft, 
or  34th  days,  are  beneficial  }  but  thofe  that  come  out 
upon  other  days  fignify  that  the  fick  (hall  be  brought 
low,  that  his  difeafe  fliall  be  very  tedious,  and  that  he 
fhall  be  fubjeft  to  relapfcs.”  He  further  fays,  “  That 
the  fever  which  leaves  the  fick  upon  any  but  an  odd 
day  is  ufiially  apt  to  relapfe.”  Sometimes,  hoAvever, 
he  confcfles  that  it  is  other  wife  5  and  he  gives  an  in- 
ftance  of  a  falutary  erifis  happening  on  the  fixth  day. 
But  tlicfe  are  very  rare  infiances,  and  therefore  cannot, 
in  his  opinion,  overthrow  the  general  rule. 

Bcfides  the  erifis,  however,  or  the  change  which  de¬ 
termines  the  fate  of  the  patient,  Hippocrates  often 
fpeaks  of  another,  which  only  changes  the  fpecies  of 
the  diftemper,  without  reftoring  the  patient  to  health  ; 
as  when  a  vertigo  is  turned  to  an  epilepfy,  a  tertian 
11  fever  to  a  quartan,  or  to  a  continued,  &c. 

His  accura-  But  what  has  chiefly  contributed  to  procure  the 
cy  m  prog-  great  refpeft  generally  paid  to  Hippocrates,  is  his  in- 
no  1CS  *  duftry  in  obferving  the  moft  minute  circumftanccs  of 
difeafes,  and  his  cxadlnefs  in  nicely  deferibing  every 
thing  that  happened  before,  and  every  accident  that 
appeared  at  the  fame  time  with  them  ;  and  likewife 
what  appeared  to  give  cafe,  and  what  to  increafc  tke 
malady  :  which  is  what  we  call  writing  the  hiflory  of  a 
difeafe . — Thus  he  not  only  diftinguifhed  one  difeafe 
from  another  by  the  figns  which  properly  belonged  to 
each  3  but  by  comparing  the  fame  fort  of  diftemper 
which  happened  to  feveral  perfons,  and  the  accidents 
which  ufually  appeared  before  and  after,  he  could 
often  foretcl  a  difeafe  before  it  began,  and  afterwards 
give  a  right  judgment  of  the  event  of  it.  By  this 
way  of  prognofticating,  he  eame  to  be  exceedingly 
admired:  and  this  he  carried  to  fueh  a  height,  that 
it  may  juftly  be  faid  to  be  his  mafter-piece  ;  and  Gel- 
fus,  who  lived  after  him,  remarks,  that  fuccceding 
phyficians,  though  they  found  out  feveral  new  things 
relating  to  the  management  of  difeafes,  yet  were  obli¬ 
ged  to  the  writings  of  Hippocrates  for  all  that  they 
knew  of  figns. 

From  the  The  firft  thing  Hippocrates  eonfidered,  when  called 
look;  to  a  patient,  was  his  looks. — It  was  a  good  fign  with 
him  to  have  a  vifage  refembling  that  of  a  perfon  in 
health,  and  the  fame  w  ith  what  the  fick  man  had  be¬ 
fore  he  was  attacked  by  the  difeafe.  As  it  varied 
from  this,  fo  much  the  greater  danger  was  appre¬ 
hended.  The  following  is  the  defeription  which  he 
give  of  the  looks  oc  a  dvioe  man. — “  When  a  pa¬ 
tient  (fays  he)  has  his  nofe  (harp,  his  eyes  funk,  his 
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temples  hollow,  his  ears  cold  and  contra&ed,  the  fkin  Hippo, 
of  his  forehead  tenfe  and  dry,  and  the  colour  of  his  era*es. 
faee  tending  to  a  pale  green,  or  lead  colour,  one  may 
pronounce  for  eertain  that  death  is  very  near  at  hand  ; 
unlefs  the  ftrength  of  the  patient  has  been  exhaufted 
all  at  onee  by  long  watchings,  or  by  a  loofenefs,  or 
being  a  long  time  without  eating.”  This  obferva- 
tion  has  been  confirmed  by  fuccecding  phyficians, 
who  have,  from  him,  denominated  it  the  Hippocratic 
face .  The  lips  hanging  relaxed  and  cold,  arc  like¬ 
wife  looked  upon  by  Hippoerates  as  a  confirmation  of 
the  foregoing  prognoftic.  He  alfo  took  his  figns 
from  the  difpofition  of  the  eyes  in  particular.  When 
a  patient  cannot  bear  the  light  ;  when  he  fheds  tears 
involuntarily ;  when,  in  fleeping,  fome  part  of  the 
white  of  the  eye  is  feen,  unlefs  he  ufually  fleeps  after 
that  manner,  or  has  a  loofenefs  upon  him  :  thefe  figns, 
as  well  as  the  foregoing  ones,  prognoftieate  danger. 

The  eyes  deadened,  as  it  were  with  a  mift  fpread  over 
them,  or  their  brightnefs  loft,  likewife  prefages  death, 
or  great  weaknefs.  The  eyes  fparkling,  fierce,  and 
fixed,  denote  the  patient  to  be  delirious,  or  that  he 
foon  will  be  feized  with  a  frenzy.  When  the  patient 
fees  any  thing  red,  and  like  fparks  of  fire  and  lightning 
pafs  before  his  eyes,  you  may  expedl  an  hsemorrhagy  ; 
and  this  often  happens  before  thofe  crifes  which  are  to 
be  attended  by  a  lofs  of  blood. 

The  condition  of  the  patient  is  alfo  fhown  by  his  From  the 
pofture  in  bed.  If  you  find  him  lying  on  one  fide,  pofture  in 
his  body,  neck,  legs,  and  arms,  a  little  -contra<fted,bed; 
which  is  the  pofture  of  a  man  in  health,  it  is  a  good 
fign  :  on  the  contrary,  if  he  lies  on  his  back,  his  arms 
ftretched  out,  and  his  legs  hanging  dowTn,  it  is  a  fign 
of  great  weaknefs  $  and  particularly  when  the  patient 
Aides  or  lets  himfelf  fall  down  towards  the  feet,  it  de¬ 
notes  the  approach  of  death.  When  a  patient  in  a 
burning  fever  is  continually  feeling  about  with  his 
hands  and  fingers,  and  moves  them  up  before  his  face 
and  eyes  as  if  he  wTas  going  to  take  away  fomething 
that  pafled  before  them  y  or  on  his  bed-eovering,  as  if 
he  wTas  picking  or  fearching  for  little  ftraws,  or  taking 
awTay  fome  filth,  or  drawing  out  little  floeks  of  wool  ; 
all  this  is  a  fign  that  he  is  delirious,  and  that  he  will 
die.  Amongft  the  other  figns  of  a  prefent  or  ap¬ 
proaching  delirium  he  alfo  adds  this  :  When  a  patient 
wTho  naturally  fpeaks  little  begins  to  talk  more  than 
he  ufed  to  do,  or  when  one  that  talks  mueh  becomes 
filent,  this  change  is  to  be  reckoned  a  fort  of  delirium, 
or  is  a  fign  that  the  patient  will  foon  fall  into  one. 

The  frequent  trembling  or  ftarting  of  the  tendons  of 
the  wrift,  prefage  likewife  a  delirium.  As  to  the  differ¬ 
ent  forts  of  delirium,  Hippocrates  is  much  more  afraid 
of  thofe  that  tun  upon  mournful  fubje&s,  than  fuch  as 
are  accompanied  with  mirth. 

When  a  patient  breathes  faft,  and  is  opprefied,  it  is  prom  re. 
a  fign  that  he  is  in  pain,  and  that  the  parts  above  thefpirution; 
diaphragm  are  inflamed.  Breathing  long,  or  when 
the  patient  is  a  great  while  in  taking  his  breath,  fhows 
him  to  be  delirious  5  but  eafy  and  natural  refpiration  is 
always  a  good  fign  in  acute  difeafes.  Hippocrates  de¬ 
pended  much  on  refpiration  in  making  his  prognoftics  5 
and  therefore  has  taken  care  in  feveral  places  to  dtferibe 
the  different  manner  of  a  patient’s  breathing.  Conti¬ 
nual  watchings  in  aeute  difeafes,  are  figns  of  prefent 
pain,  or  a  delirium  near  at  hand. 

Hippoerates 


Hippo¬ 

crates. 
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Hippocrates  aifo  drew  figns'  from  all  excrements, 
whatever  they  are,  that  are  feparated  from  the  body 
£^£7* man*  moft  remarkable  prognostics,  however, 

jcrcmentiti-  were  from  the  urine.  The  patient’s  urine,  in  his  opi- 
ous  difthar-nion,  is  belt  when  the  fediment  is  white,  foft  to  the 


ges. 


Urine. 
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touch,  and  of  an  equal  confidence.  If  it  continue  fo 
during  the  courfe  of  the  diltemper,  and  till  the  time  of 
the  crisis,  the  patient  is  in  no  danger,  and  will  foon  be 
well.  This  is  what  Hippocrates  called  concottcd  urine , 
or  what  denotes  the  conco&ion  of  the  humours  \  and 
he  obferved,  that  this  concoCtion  of  the  urine  feldom 
appeared  thoroughly,  but  on  the  days  of  the  crifis 
which  happily  put  an  end  to  the  diltemper.  “  We 
ought  (faid  Hippocrates)  to  compare  the  urine  with 
the  purulent  matter  which  runs  from  ulcers.  As  the 
pus,  which  is  white,  and  of  the  dime  quality  with  the 
fediment  of  the  urine  we  are  now  fpeaking  of,  is  a 
%n  that  the  ulcer  is  on  the  point  of  clofmg  ;  fo  that 
which  is  clear,  and  of  another  colour  than  white,  and 
of  an  ill  fmell,  is  a  fign  that  the  ulcer  is  virulent,  and 
in  the  lame  manner  difficult  to  be  cured  ;  the  urines 
that  are  like  this  we  have  deferibed  are  only  thofe 
which  may  be  named  good  \  all  the  reft  are  ill,  and 
differ  from  one  another  only  in  the  degrees  of  more 
and  lefs.  The  firft  never  appear  but  when  nature  has 
overcome  the  difeaSe  ^  and  are  a  fign  of  the  concoCtion 
of  humours,  without  which  you  cannot  hope  for  a  cer¬ 
tain  cure.  On  the  contrary,  the  laft  are  made  as  lone 
as  their  crudity  remains,  and  the  humours  continue  urn 
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concocted.  Among  the  urines  of  this  laft  fort,  the  beft 


are  reddifli,  with  a  fediment  that  is  foft  and  of  an  equal 
confillencc  ;  which  denotes,  that  the  difeafe  will  be 
fomewhat  tedious,  but  without  danger.  The  word  are 
thofe  which  are  very  red,  and  at  the  fame  time  clear 
and  without  fediment ;  or  that  are  muddy  and  trou¬ 
bled  in  the  making.  In  urine  there  is  often  a  fort  of 
cloud  hanging  in  the  veffel  in  which  it  is  received  ;  the 
higher  this  rifes,  or  the  farther  diftant  it  is  from  the 
bottom,  or  the  more  different  from  the  colour  of  the 
laudable  fediment  above  mentioned,  the  more  there  is 
of  crudity.  That  which  is  yellow,  or  of  a  fandy  co¬ 
lour,  denotes  abundance  of  bile  ;  that  which  is  black  is 
the  worft,  efpecially  if  it  has  an  ill  fmell,  and  is  either 
altogether  muddy  or  altogether  clear.  That  whofe  fe¬ 
diment  is  like  large  ground  wheat,  or  little  flakes  or 
leales  fpread  one  upon  another,  or  bran,  prefages  ill 
efpecially  the  laft.  Pile  fat  or  oil  that  fometimes  fwims 
upon  the  top  of  the  urine,  and  appears  in  a  form 
fomething  like  a  fpider’s  web,  is  a  fign  of  a  confump- 
tion  of  the  fleSh  and  folid  parts.  The  making  of  a  great 
quantity  of  urine  is  the  fign  of  a  crifis,  and  fometimes 
the  quality  of  it  Shows  how  the  bladder  is  affected.  We 
muft  alfo  obferve,  that  Hippocrates  compared  the  ftate 
of  the  tongue  with  the  urine ;  that  is  to  fay,  when  the 
tongue  wras  yellow,  and  charged  with  bile,  the  urine  he 
knew  muft  of  courfe  be  of  the  fame  colour  ;  and  when 
the  tongue  wTas  red  and  moift,  the  urine  was  of  its  na¬ 
tural  colour. 

Among  his.  prognoftics  from  the  excretions  by  ftool 
are  the  following  1 Thofe  that  are  foft,  yellowifti,  of 
ome  confiftence,  and  not  of  an  extraordinary  ill  fmell 
that  anfwer  to  the  quantity  of  what  is  taken  inwardly, 
and  that  are  voided  at  the  ufual  hours,  are  the  beft  of 
a  .  They,  ought  alfo  to  be  of  a  thicker  confiftence 
when  the  diftemper  is  near  the  crifis  5  and  it  ought  to 
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be  taken  for  a  good  prognoftic,  when  fome  worms,  par¬ 
ticularly  the  round,  and  long,  are  evacuated  at  the  fame 
time  with  them.  The  prognofis,  however,  may  ftill  be 


favourable,  though  the  matter  excreted  be  thin  and 


.  .  '  O  -  - - -  cimi  ciiiu< 

liquid,  provided  it  make  not  too  much  noife  in  coming 
out,  and  the  evacuation  be  not  in  a  fmall  quantity  nor 
too  often  *,  nor  in  fo  great  abundance,  nor  fo  often,  as 
to  make  the  patient  faint.  All  matter  that  is  watery, 
white,  of  a  pale  green  or  red  colour,  or  frothy  and 
vifeous,  is  bad.  That  which  is  black ilh,  or  of  a  livid 
hue,  is  the  moil  pernicious.  That  which  is  pure  black, 
and  nothing  elfe  but  a  difeharge  of  black  bile,  always 
prognosticates  very  ill ;  this  humour,  from  what  part 
foever  it  comes,  Showing  the  ill  difpofition  of  the  intef- 
tines.  The  matter  that  is  of  feveral  different  colours, 
derotes  the  length  of  the  diftemper  5  and,  at  the  fame 
time,  that  it  may  be  of  dangerous  conSequence.  Hip¬ 
pocrates  places  in  the  fame  clafs  the  matter  that  is  bilious 
or  yellow,  and  mixed  with  blood,  or  green  and  black, 
or  like  the  dregs  or  ferapings  of  the  guts.  The  ftools 
that  confift  of  pure  bile,  or  entirely  of  phlegm,  he  alfo 
looks  upon  to  be  very  bad. 

.  Matter  ejected  by  vomiting  ought  to  be  mixed  with 
bile  and  phlegm }  where  one  of  thefe  humours  only  is 
obferved,  it  is  wTorfc.  That  which  is  black,  livid,  green, 
or  of  the  colour  of  a  leek,  indicates  alarming  confe- 
quences.  The  fame  is  to  be  faid  of  that  which  fmells 
very  ill j  and  if  at  the  fame  time  it  be  livid,  death  is 
not  far  off.  The  vomiting  of  blood  is  very  often  a  mor¬ 
tal  fymptom. 

The  fpittings  which  give  eafe  in  difeafes  of  the  lungs  Expe&o- 
and  in  pleurisies,  are  thofe  that  come  up  readily  and  ration, 
without,  difficulty  5  and  it  is  good  if  they  be  mixed  at 
the  beginning  with  much  yellow  :  but  if  they  appear  of 
the  Same  colour,  or  are  red,  a  great  while  after  the  be¬ 
ginning  of  the  diftemper,  if  they  are  fait  and  acrimoni¬ 
ous,  and  caufe  violent  coughings,  they  are  not  good* 
Spittings  purely  yellow  are  bad  ;  and  thofe  that  are 
white,  vifeous,  and  frothy,  give  no  eafe.  Whitenefs  is 
a  good  fign  of  coneoCtion  in  regard  to  fpittings  ;  but 
they  ought  not  at  all  to  be  vifeous,  nor  too  thick,  nor 
too  clear.  We  may  make  the  fame  judgment  of  the 
excrements  of  the  nofe  according  to  their  concoCtion. 
and  crudity.  Spittings  that  are  black,  green,  and  red, 
are  of  very  bad  confequence.  In  inflammations  of  the 
lungs,  thofe  that  are  mixed  with  bile  and  blood  prefage 
well  if  they  appear  at  the  beginning,  but  are  bad  if 
they,  arife  not  about  the  feventh  day.  But  the  worft 
fign  in  thefe  distempers  is,  when  there  is  no  expectora¬ 
tion  at  all,  and  the  too  great  quantity  of  matter  that  is 
ready  to  be  discharged  this  way  makes  a  rattling  in  the 
breaft.  After  fpitting  of  blood,  the  diScharge  of  puru¬ 
lent  matter  often  follows,  which  brings  on  a  confump- 
tion,  and  at  laft  death. 

A  kind  good  fweat  is  that  which  arifes  on  the  day  Sweat, 
of  the  crifis,  and  is  difeharged  in  abundance  all  over 
the  body,  and  at  the  fame  time  from  all  parts  of  the 
body,,  and  thus,  carries  off*  the  fever  :  A  cold  fweat  is 
alarming,  efpecially  in  acute  fevers,  for  in  others  it  is 
only  a  fign  of  long  continuance.  When  the  patient 
fweats  no  where,  but  on  the  head  and  neck,  it  is  a 
fign  that  the  difeale  will  be  long  and  dangerous* 

A  gentle  fweat  in  fome  particular  part  of  the  head 
and  breaft,  for  inftance,  gives,  no  relief,  but  denotes 
the  feat  of  the  diltemper,  or  the  weaknefs  of  the  part. 

This 
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Hippo-  This  kind  of  fweat  was  called  by  Hippocrates  ephidro- 

crates. 

y  The  hypochondria,  or  the  abdomen  in  general  ought 

always  to  be  foft  and  even,  as  well  on  the  right  fide  as 
on  the  left.  When  there  is  anv  hardnefs  or  unevernefs 
in  thofe  parts,  or  heat  and  fwellings,  or  when  the  patient 
cannot  endure  to  have  it  touched,  it  is  a  fign  the  intef- 
tines  are  indifpofcd. 

From  the  Hippocrates  alfo  inquired  into  the  date  of  the  pulfe, 
pulfe.  or  t|ie  beat_jng  0f  the  arteries.  The  mod  ancient  phy- 
dcians,  however,  and  even  Hippocrates  himfelf,  for  a 
long  time,  by  this  word  underdood  the  violent  pulfa- 
tion  that  is  felt  in  an  indamed  part,  without  putting 
the  fingers  to  it.  It  is  obferved  by  Galen,  and  other 
phyficians,  that  Hippocrates  touches  on  the  fubjept  of 
the  pulfe  more  flightlv  than  any  other  on  which  he 
treats.  But  that  our  celebrated  phyfieian  underdood 
fomething  even  on  this  fubjePt,  is  eafily  gathered  from 
feveral  paiiages  in  his  writings  *,  as  when  he  obferves, 
that  in  acute  fevers  the  pulfe  is  very  quick  and  very 
great  5  and  when  he  makes  mention,  in  the  fame  place, 
of  trembling  pulfes,  and  thofe  that  beat  dowly.  He 
like  wife  obferves,  that  in  fomc  difeafes  incident  to  wo¬ 
men,  when  the  pulfe  drikes  the  finger  faintly,  and  in  a 
languilhing  manner,  it  is  a  fign  of  approaching  death. 
He  remarks  alfo,  in  the  Coacce  P vet  notion  es,  that  he 
whofe  vein,  that  is  to  fay,  whofe  artery  of  the  elbow, 
beats,  is  jud  going  to  run  mad,  or  elfe  that  the  perton 
is  at  that  time  very  much  under  the  induence  of  anger. 

From  this  account  of  Hippocrates,  it  will  appear, 
that  he  was  not  near  fo  mueh  taken  up  with  reafoning 
on  the  phenomena  of  difeafes,  as  with  reporting  them. 
He  was  content  to  obferve  thefe  phenomena  accurately, 
to  didinguidi  difeafes  by  them,  and  judged  of  the  event 
by  comparing  them  exactly  together.  For  his  (kill  in 
prognodics  he  was  indeed  very  remarkable,  as  we  have 
already  mentioned,  infomuch  that  he  and  his  pupils 
were  looked  upon  by  the  vulgar  as  prophets.  What 
adds  very  much  to  his  reputation  is,  that  he  lived  in  an 
age  when  phyfic  was  altogether  buried  in  fuperdition, 
and  yet  he  did  not  differ  himfelf  to  be  carried  away  by 
it  *,  on  the  contrary,  on  many  occadons,  he  expreffes  his 
abhorrence  of  it. 

Having  thus  feen  in  what  Hippocrates  makes  the 
difference  between  health  and  ficknefs  to  confid,  and 
likewife  the  mod  remarkable  figns  from  whence  he 
drew  his  prognodics,  we  mud  now  condder  the  means 
he  preferibed  for  the  prefervation  of  health,  and  the 
His  maxims cure  °f  difeafes.  One  of  his  principal  maxims  was 
for  the  pro  this,  That,  to  preferve  health,  we  ought  not  to  over- 
fervation  charge  ourfelves  with  too  much  eating,  nor  ncgleft 
of  health.  the  ufe  Qf  exercjfc  anfi  labour.  In  the  next  place.  That 
we  ougF  bv  no  means  to  accudom  ourfelves  to  too 
nice  and  exaPt  a  method  of  living  *,  beeaufc  thofe  who 
have  once  bfgun  to  a<5t  by  this  rule,  if  they  vary  in  the 
lead  from  it,  find  themfelves  very  ill  j  which  does  not 
happen  to  thofe  who  lake  a  little  more  liberty,  and 
live  fomewhat  more  irregularly.  Notwithdanding  this 
he  does  not  neglePt  to  inquire  diligentlv  into  the  articles 
which  thofe  who  were  in  health  ufed  for  food  in  his 
time.  Here  we  cannot  help  taking  notice  of  the  pro¬ 
digious  difparitv  between  the  d<licacv  of  the  people  in 
our  days  and  in  thofe  of  Hippocrates  :  for  he  takes  great 
pains  to  tell  the  difference  between  the  flefh  of  a  dog, 
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a  fox,  a  horfe,  and  an  afs ;  which  he  would  not  have  F  ;  0. 
done  if  at  that  time  they  had  not  been  uftd  for  vidtuals,  r  es.  j 
at  lead  by  the  common  people.  Befidts  thefe,  how  - 
ever,  Hippocrates  fpeaks  of  all  other  kinds  of  provifion 
that  are  now  in  ufe  *,  for  example,  falads,  milk,  whey, 
cheefe,  flefti  as  well  of  birds  as  of  four-footed  beads, 
fredi  and  fait  fiih,  eggs,  all  kinds  of  pulfe,  and  the  dif¬ 
ferent  kinds  of  grain  we  feed  on,  as  well  as  the  different 
forts  of  bread  that  are  made  of  it.  He  alfo  fpeaks  very 
often  of  a  fort  of  liquid  food,  or  broth,  made  of  barley- 
meal,  or  fome  other  grain,  which  they  deeped  for  fome- 
time,  and  then  boiled  in  water.  With  regard  to  drink, 
he  takes  a  great  deal  of  pains  to  didinguidi  the  good 
waters  from  the  bad.  The  bed,  in  his  opinion,  ought 
to  be  clear,  light,  without  fmell  or  tafte,  and  taken  cut 
of  the  fountains  that  turn  towards  the  t  ad.  The  fait 
waters,  thofe  that  he  calls  hard,  and  thofe  that  rife  out 
of  fenny  ground,  are  the  word  of  all  \  he  condemns  alfo 
thofe  that  come  from  melted  fnow.  But  though  Hip¬ 
pocrates  makes  all  thofe  didinPtions,  he  adviles  thofe 
who  are  in  health  to  drink  of  the  fird  water  that  comes 
in  their  w^ay.  He  fpeaks  alfo  of  alum  waters,  and  thofe 
that  are  hot  ;  but  does  not  enlarge  upon  their  qualities. 

He  advifes  to  mix  wine  with  an  equal  quantity  of  water : 
and  this  (he  fays)  is  the  jud  proportion  *,  by  udng 
which  the  wine  will  expel  what  is  hurtful  to  the  body, 
and  the  water  will  ferve  to  temper  the  acrimony  of  the 
humours. 

For  thofe  that  are  in  health,  and  likewife  for  fuch  Exercife. 
as  are  fick,  Hippocrates  advifes  excrcife.  The  books, 
however,  which  treat  on  this  fubfepl,  M.  Le  Clerc 
conjectures  to  have  been  written  by  Herodieus,  who 
fird  introduced  gymnadie  exercife  into  medicine,  and 
who  is  faid  by  Hippocrates  himfelf  to  have  killed  feve- 
ral  people  by  forcing  them  to  walk  while  they  were  af- 
fliPted  with  fevers  and  other  indammatory  diforders. 

The  advices  given  in  them  confid  chiefly  in  directions 
for  the  times  in  which  we  ought  to  walk,  and  the  con¬ 
dition  we  ought  to  be  in  before  it  *,  when  we  ought  to 
walk  dowdy,  and  when  to  run,  &.c.  *,  and  all  this  with 
defign  to  bring  the  body  down,  or  didipate  the  hu¬ 
mours.  Wredling,  although  a  violent  exercife,  is 
numbered  with  the  red.  In  the  fame  place  alfo 
mention  is  made  of  a  play  of  the  hands  and  fingers, 
wThich  w7as  thought  good  for  health,  and  called  chi- 
ronomie  ;  and  of  another  diverfion  w  hich  was  perform¬ 
ed  round  a  fort  of  ball  hung  up,  which  they  called 
corycus ,  and  which  they  druck  forward  with  both  their 
hands. 

With  regard  to  thofe  things  which  ought  to  be  fe-  Excretion* 
parated  from,  or  retained  in  the  human  body,  Hippocra¬ 
tes  obferves,  that  people  ought  to  take  great  care  not 
to  load  themfelves  with  excrements,  or  keep  them  in 
too  long  \  and  befides  the  exercife  above  mentioned, 
which  carries  off  one  part  of  them,  and  which  he  pre- 
feribes  chiefly  on  this  account,  he  advifes  people  to 
excite  and  roufe  up  nature  when  the  flagged,  and  did 
not  endeavour  to  expel  the  red,  or  take  care  of  the  im¬ 
pediments  bv  which  die  was  redded.  For  this  reafon 
he  preferibed  meats  proper  for  loofening  the  belly ;  and 
when  thefe  were  not  fufficicnt,  he  di reeled  the  ufe  of 
civ  dors  and  fuppolitories  For  thin  and  emaciated 
per  for  s  h<  dirtied  clyders  cowpofed  or  lv  of  milk  and 
oily  unPtuous  fubitances,  which  they  mixed  with  a  de¬ 
ception 
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Hippo-  co£Hon  of  chick-peafe  3  but  for  fuch  as  were  plethoric, 

cra':  •  they  only  made  ufe  of  fait  or  fea- water. 

As  a  prefervative  againft  diftempers,  Hippocrates 
alfo  advifed  the  ufe  of  vomits,  which  he  dire&ed  to  be 
taken  once  or  twice  a  month  during  the  time  of  winter 
and  fpring.  The  moft  fimple  of  thefe  were  made  of  a 
deeo&ion  of  hyffop,  with  an  addition  of  a  little  vine¬ 
gar  and  fait.  He  made  thofe  that  Were  of  a  ftrong  and 
vigorous  conftitution  take  this  liquor  in  a  morning  fad¬ 
ing  3  but  fuch  as  were  thin  and  weakly  took  it  after 
fupper. — Venery,  in  his  opinion,  is  wholefome,  pro¬ 
vided  people  confult  their  flrength,  and  do  not  pur- 
fue  it  to  exeefs 3  which  he  finds  fault  with  on  all  ocea- 
fions,  and  would  have  exeefs  avoided  alfo  in  relation  to 
fleep  and  watching.  In  his  writings  are  likewife  to 
be  found  feveral  remarks  concerning  good  and  bad  air  3 
and  he  makes  it  appear  that  the  good  or  bad  difpofition 
t>f  this  element  does  not  depend  folely  on  the  difference 
of  the  climate,  but  on  the  fituation  of  every  place  in 
particular.  He  fpeaks  alfo  of  the  good  and  bad  effe&s 
of  the  paffions,  and  recommends  moderation  in  regard 
to  them. 

From  what  we  have  already  related  concerning  the 
opinions  of  Hippocrates,  it  may  naturally  be  concluded, 
that  for  the  moft  part  he  would  be  contented  wfith  obfer- 
ving  what  the  ftrength  of  nature  is  able  to  accomplifh 
without  being  aflifted  by  the  phyiician.  That  this  was 
really  the  cafe,  may  be  eafily  perceived  from  a  perufal 
of  his  books  entitled,  “  Of  epidemical  diftempers  3” 
which  are,  as  it  were,  journals  of  the  practice  of  Hippo¬ 
crates  :  for  there  we  find  him  often  doing  nothing  more 
than  deferibing  the  fymptoms  of  a  diftemper,  and  in¬ 
forming  us  what  has  happened  to  the  patient  day  after 
day,  even  to  his  death  or  recovery,  without  fpeaking  a 
word  of  any  kind  of  remedy.  Sometimes,  however,  he 
did  indeed  make  ufe  of  remedies 3  but  thefe  were  ex¬ 
ceedingly  fimple  and  few,  in  eomparifon  of  what  have 
been  given  by  fucceeding  practitioners.  Thefe  remedies 
we  (hall  prefently  confider,  after  we  have  given  an 
abridgement  of  the  principal  maxims  on  which  his  prac- 
tice  was  founded. 

tis  maxims  Hippocrates  after  ted  in  the  firft  place,  That  contra- 

'  arc  of  dif  °r  °PPofites5  are  tlie  remedies  for  each  other  •,  and 

jrc  °  i  _  tj1£s  inaxim  }ie  explains  by  an  aphorifm  3  in  which  he 
fays,  that  evacuations  cure  thofe  diftempers  which  come 
from  repletion,  and  repletion  thofe  that  are  eaufed  by 
evacuation.  So  heat  is  deftroyed  by  cold,  and  cold  by 
heat,  &c.  .  In  the  fecond  place,  he  afferted  that  phyfic 
is  an  addition  of  what  is  wanting,  and  a  fubtraClion  or 
retrenchment  of  what  is  fuperfluous  :  an  axiom  which  is 
thus  explained,  that  there  are  fome  juices  or  humours, 
which  in  particular  cafes  ought  to  be  evacuated,  or 
driven  out  of  the  body,  or  dried  up  3  and  fome  others 
which  ought  to  be  reftored  to  the  body,  or  eaufed  to  be 
produced  there  again.  As  to  the  method  to  be  taken 
ior  this  addition  or  retrenchment,  he  gives  this  general 
caution,  That  you  ought  to  be  careful  how  you  fill  up, 
or  evacuate,  all  at  once,  or  too  quickly,  or  too  much  3 
and  that  it  is  equally  dangerous  to  heat  or  cool  again  on 
a  fudden  3  or  rather,  you  ought  not  to  do  it :  every 
thing  that  runs  tu  an  exeefs  being  an  enemy  to  nature. 
In  the  fourth  place,  Hippocrates  allowed  that  we  ought 
fometimes  to  dilate,  and  fometimes  to  lock  up  :  to  dilate, 
or  open  the  paffages  by  which  the  humours  are  voided 
naturally,  when  they  are  not  fufticiently  opened,  or  when 
Vol.  XIII.  Part  I. 
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they  are  clofed  3  and,  on  the  contrary,  to  lock  up  or  Hippo- 
ftraiten  the  paifages  that  are  relaxed,  when  the  juices  ,  cra,cs-  ^ 
that  pafs  there  ought  not  to  pafs,  or  when  they  pafs  in  v  ^ 
too  great  quantity.  He  adds,  that  we  ought  fometimes 
to  fmootli,  and  fometimes  to  make  rough  3  fometimes 
to  harden,  and  fometimes  to  foften  again  3  fometimes  to 
make,  more  fine  or  fupplc  3  fometimes  to  thieken  3 
fometimes  to  roufe  up,  and  at  other  times  to  ftupify  or 
take  away  the  fenfe ;  all  in  relation  to  the  folid  parts 
of  the  body,  or  to  the  humours.  He  gives  alfo  this  far¬ 
ther  leflon,  That  we  ought  to  have  regard  to  the  courfe 
the  humours  take,  from  whence  they  come,  and  whi¬ 
ther  they  go  3  and  in  confequenee  of  that,  when  they 
go  where  they  ought  not,  that  wre  make  them  take  a 
turn,  about,  or  carry  them  another  way,  almoft  like  the 
turning  the  courfe  of  a  river  :  or,  upon  other  occafions, 
that  we  endeavour  if  poftible  to  recal,  or  make  the  fame 
humours  return  back  again  3  drawing  upwrard  fuch  as 
have  a  tendency  downward,  and  drawing  downward 
fuch  as. tend  upward.  We  ought  alfo  to  carry  off,  by 
convenient  ways,  that  whieh  is  neceffary  to  be  carried 
off  3  and  not  let  the  humours  once  evacuated  enter  into 
the  veftels  agaim  Hippocrates  gives  alfo  the  following 
inftru<5tion,  1  hat  when  we  do  any  thing  according  to 
reafon,  though  the  fuccefs  be  not  anfwcrable,  we  ought 
not  eafily,  or  too  haftily,  to  alter  the  manner  of  ading, 
as  long  as.  the  reafons  for  it  are  yet  good.  But  as  this 
maxim,  might  fometimes  prove  deceitful,  he  gives  the 
following  as  a  corre&or  to  it  :  “  We  ought  (fays  he) 
to  mind  with  a  great  deal  of  attention  wrhat  gives  cafe, 
and  what  creates  pain  3  what  is  eafily  fupported,  and 
wTat  cannot  be  endured.”  We  ought  not  to  do  any 
thing  rafhly  3  but  ought  often  to  paufe,  or  wrait,  with¬ 
out  doing  any  thing  :  by  this  w^ay,  if  you  do  the  pa¬ 
tient  no  good,  you  will  at  leaft  do  him  no  hurt. 

Thefe  are  the  principal  and  moft  general  maxims  of 
the  pra (Slice  of.  Hippocrates,  and  which  proceed  up¬ 
on  the  fuppofition  laid  down  at  the  beginning,  viz. 
that  nature  cures  difeafes.  We  next  proceed  to  con¬ 
fider  particularly  the  remedies  employed  by  him,  which 
will  ferve  to  give  us  further  inftru&ions  concerning  his 
pra&ice. 

Diet  was  the  firft,  the  principal,  and  often  the  only  His  maxims 
remedy  made  ufe  of  by  this  great  phyfician  to  anfwer  ^fpeaing 
moft  of  the  intentions  above  mentioned  :  by  means  of  dlCt‘ 
it  he  oppofed  the  moift  to  dry,  hot  to  cold,  &c.  3  and 
what  he  looked  upon  to  be  the  moft  confiderable  point 
w^as,  that  thus  he  fupported  nature,  and  affifted  her  to 
overcome  the  malady.  The  dietetic  part  of  medicine 
W'as  fo  much  the  invention  of  Hippocrates  himfelf,  that 
he  w^as  very  defirous  to  be  accounted  the  author  of  it  • 
and  the  better  to  make  it  appear  that  it  w^as  a  new  re¬ 
medy  in  his  days,  he  fays  exprefsly,  that  the  ancients 
had  w^rot.e  almoft  nothing  concerning  the  diet  of  the 
lick,  having  omitted  this  point,  though  it  was  one  of 
the  moft  effential  parts  of  the  art.  *  IS 

I  he  diet  preferibed  by  Hippocrates  for  patients  la-  Diet  in 
bom-in g  under  acute  diftempers,  differed  from  that  ac?te  dif~ 
which  he  ordered  for  thofe  affii&ed  with  chronical  eS‘ 
ones.  In.  the  former,  which  require  a  more  particular 
exa&nefs  in  relation  to  diet,  he  preferred  liquid  food 
to  that  which  was  folid,  efpecially  in  fevers.  For  thefe 
he  ufed  a  fort  of  broth  made  of  cleanfed  barley  3  and 
to  this  he  gave  the  name  of  ptifan.  The  manner  in 
which  the  ancients  prepared  a  ptifan  was  as  follows  : 

B  b  They^ 
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They  fir  ft  fteeped  the  barley  in  water  till  it  was  plump¬ 
ed  up  }  and  afterwards  they  dried  it  in  the  fun,  and 
beat  it  to  take  off  the  hulk.  They  next  ground  it  ; 
and  having  let  the  flour  boil  a  long  time  in  the  wa¬ 
ter,  they  put  it  out  into  the  fun,  and  when  it  was  dry 
they  preiled  it  clofe.  It  is  properly  this  flour  fo  pre¬ 
pared  that  is  called  ptifan .  They  did  almofl  the  fame 
thing  with  wheat,  rice,  lentils,  and  other  grain  :  but 
they  gave  thefe  ptifans  the  name  of  the  grain  from 
whence  they  were  extracted,  as  ptifa?i  of  lentils ,  rice, 
&c.  while  the  ptifan -of  barley  was  called  limply  ptifan , 
on  aeeount  of  the  excellency  of  it.  When  they  wanted 
to  ufe  it,  they  boiled  one  part  of  it  in  10  or  1 5  of  wa¬ 
ter  5  and  when  it  began  to  grow  plump  in  boiling, 
they  added  a  little  vinegar,  and  a  very  finall  quantity 
of  anife  or  leek,  to  keep  it  from  clogging  or  filling 
the  flomaeh  with  wind.  Hippocrates  preferibed  this 
broth  for  women  that  have  pains  in  their  belly  after 
delivery.  “  Boil  fome  of  this  ptifan  (fays  he),  with 
fome  leek,  and  the  fat  of  a  goat,  and  give  it  to  the 
woman  in  bed.”  This  will  not  be  thought  very 
fingular,  if  we  refleft  on  what  has  been  hinted  above 
concerning  the  indelicate  manner  of  living  in  thofe 
times.  He  preferred  the  ptifan  to  all  other  food  in 
fevers,  becaufe  it  foftened  and  mciftened  mueh,  and 
was  befides  of  eafy  digeflion.  If  he  was  concerned  in 
a  continual  fever,  lie  would  have  the  patient  begin 
with  a  ptifan  of  a  pretty  thick  confidence,  and  go  on 
by  little  and  little,  leifening  the  quantity  of  barley- 
flour  as  the  height  of  the  diilemper  approaehed  }  fo 
that  he  did  not  feed  the  patient  but  with  what  he 
called  the  juice  of  the  ptifan:  that  is,  the  ptifan  drained, 
where  there  was  but  very  little  of  the  flour  remaining, 
in  order  that  nature  being  difeharged  in  part  from 
the  care  of  digeding  the  aliments,  die  might  the  more 
eafily  hold  out  to  the  end,  and  overcome  the  didem- 
per,  or  the  eaufe  of  it.  With  regard  to  the  quantity, 
he  eaufed  the  ptifan  to  be  taken  twice  a-day  by  fuch 
patients  as  in  health  ufed  to  take  two  meals  a-day,  not 
thinking  it  convenient  that  thofe  who  were  fick  fhould 
eat  oftener  than  when  they  were  well.  He  alfo  would 
not  allow  eating  twiee  a-day  to  thofe  who  ate  but  once 
in  that  time  when  in  health.  In  the  paroxyfm  of  a 
fever  he  gave  nothing  at  all  ;  and  in  all  didempers 
where  there  are  exacerbations,  he  forbade  nouridunent 
while  the  exacerbations  continued.  He  let  children  eat 
more  ;  but  thofe  who  were  grown  up  to  man’s  edate,  or 
"were  of  an  advanced  age,  lefs  5  making  allowance,  how¬ 
ever,  for  the  cudom  of  each  particular  perfon,  or  for 
that  of  the  eountry. 

But  though  he  was  of  opinion  that  too  mueh  food 
ought  not  to  be  allowed  to  the  fiek,  he  did  not  agree 
with  fome  phyfieians  who  preferibed  long  abdinence, 
efpecially  in  the  beginning  of  fevers.  The  reafon  he 
gave  for  this  was,  that  the  contrary  pra£liee  weakened 
the  patients  too  much  during  the  fird  days  of  the  di- 
demper,  by  which  means  their  phyfieians  were  obliged 
to  allow  them  more  food  when  the  illnefs  vras  at  its 
height,  which  in  his  opinion  was  improper.  Befides, 
in  acute  didempers,  and  particularly  in  fevers,  Hippo¬ 
crates  made  choice  of  refrefhing  and  moidening  nou- 
rifhment ;  and  amongd  other  things  preferibed  orange, 
melon,  fpinach,  gourd,  8c c.  This  fort  of  food  he  gave 
to  thofe  that  were  in  a  condition  to  eat,  or  could  take 
fomething~  more  than  a  ptifan. 
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The  drink  he  commonly  gave  to  his  patients  was  Hippo_ 
made  of  eight  parts  of  water  and  one  of  honey.  In  crates, 
fome  didempers  he  added  a  little  vinegar  \  but  be- 
Tides  thefe,  they  had  another  fort  named  kvkw v,  or  mix- 
ture.  One  prescription  of  this  fort  we  find  intended 
for  a  confumptive  perfon  *,  it  confided  of  rue,  anife, 
celery,  coriander,  juice  of  pomegranate,  the  roughed 
red  wine,  water,  flour  of  wheat  and  barley,  with  old 
cheefe  made  of  goats  milk.  Hippocrates  did  not  ap¬ 
prove  of  giving  plain  water  to  the  fiek  )  but  though 
he  generally  preferibed  the  drinks  above  mentioned, 
he  did  not  abfolutely  forbid  the  ufe  of  wine,  even  in 
aeute  didempers  and  fevers,  provided  the  patients  were 
not  delirious  nor  had  pains  in  their  head  Befides, 
lie  took  care  to  didinguilh  the  wines  proper  in  thefe 
cafes  5  preferring  to  all  other  forts  white  wine  that  was 
elear  and  had  a  great  deal  of  water,  with  neither  fweet- 
nefs  nor  flavour. 

Thefe  are  the  mod  re  markable  particulars  concern-  p)jetin 
ing  the  diet  preferibed  by  Hippocrates  in  aeute  di-  chronic  di £. 
dempers  ;  in  chronical  ones  he  made  very  mueh  uffeeafe«. 
of  milk  and  whey  •  though  we  are  not  certain  whe¬ 
ther  this  was  done  on  account  of  the  nourifhment 
expected  from  them,  or  that  he  accounted  them  me¬ 
dicines. 

There  were  many  difeafes  for  which  he  judged  theHis  . 
bath  was  a  proper  remedy  ;  and  he  takes  notice  of refpe<q]n^‘ 
all  the  circumdances  that  are  neceflary  in  order  to  bathing, 
eaufe  the  patient  receive  benefit  from  it,  among  which 
the  following  are  the  principal.  The  patient  that 
bathes  himfelf  mud  remain  dill  and  quiet  in  his  place 
'without  fpeaking  while  the  aflidants  throw  water  over 
his  head  or  are  wiping  him  dry  ;  for  which  lad  pur- 
pofe  he  defired  them  to  keep  fponges,  indead  of  that 
indrument  called  by  the  ancients  Jirigi! \  which  ferved 
to  rub  off  from  the  fkin  the  dirt  and  nadinefs  left  upon 
it  by  the  unguents  and  oils  with  which  they  anointed 
themfelves.  He  mud  alfo  take  care  not  to  catch  cold  ; 
and  mud  not  bathe  immediately  after  eating  and 
drinking,  nor  eat  or  drink  immediately  after  coming 
out  of  the  bath.  Regard  mud  alfo  be  had  whether 
the  patient  has  been  aecudomed  to  bathe  while  in 
health,  and  whether  he  has  been  benefited  or  hurt  by 
it.  Ladly,  he  mud  abdain  from  the  bath  vrhcn  the 
body  is  too  open,  or  too  codive,  or  when  he  is  too 
weak  *,  or  if  he  lias  an  inclination  to  vomit,  a  great 
lofs  of  appetite,  or  bleeds  at  the  nofe.  The  advantage 
of  the  bath,  according  to  Hippocrates,  confids  in  moi¬ 
dening  and  refrefhing,  taking  away  wearinefs,  making 
the  fkin  foft  and  the  joints  pliant  5  in  provoking  urine, 
and  opening  the  other  excretories.  He  allows  two  baths 
in  a  day  to  thofe  who  have  been  aecudomed  to  it  in 
health.  lS 

In  ehronieal  didempers  Hippoerates  approved  very  mnm 
much  of  exereife,  though  he  did  not  allow  it  in  acute  refpeding 
ones  :  but  even  in  thefe  he  did  not  think  that  a  pa-  exereife. 
tient  ought  always  to  lie  in  bed  ;  but  tells  us,  that  “  we 
mud  fometimes  pufh  the  timorous  out  of  bed,  and  roufe 
up  the  lazy.” 

When  he  found  that  diet  and  exereife  wTere  not maxims 
fuffieient  to  eafe  nature  of  a  burden  of  corrupted  hu- refpeding 
mours,  he  wras  obliged  to  make  ufe  of  other  means,  ofpurgatKin> 
whieh  purgation  was  one.  By  this  word  he  underdood 
all  the  contrivances  that  are  made  ufe  of  to  difeharge 
the  ftomach  and  bowels  $  though  it  commonly  fignifies 
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Hippo-  only  the  evacuation  by  ilool.  This  evacuation  he  ima- 

crates*  ,  gined  to  be  occaiioned  by  the  purgative  medicines  at- 
i”~v  ^  tracing  the  humours  to  themfelves.  When  firft  taken 
into  the  body,  he  thought  they  attra£led  that  humour 
which  was  mod  fimilar  to  them,  and  then  the  others, 
one  after  another. — Moll  of  the  purgatives  ufed  in  his 
time  were  emetics  alfo,  or  at  lead  were  very  violent  in 
their  operation  downwards.  Thefe  were  the  white  and 
black  hellebore  \  the  firit  of  which  is  now  reckoned 
among  the  poifons.  He  ufed  alfo  the  Cnidian  berries, 
cneorum  peplium,  thapfia  \  the  juice  of  hippophae,  a 
fort  of  rliamnus  ;  elaterium,  or  juice  of  the  wild  cu¬ 
cumber  \  flowers  of  brafs,  coloquintida,  fcammony,  the 
magnefian  ftone,  &c. 

As  thefe  purgatives  were  all  very  ftrong,  Hippo¬ 
crates  was  extremely  cautious  in  their  exhibition.  •  He 
did  not  preferibe  them  in  the  dog-days  \  nor  did  he 
ever  purge  women  with  child,  and  very  feldom  chil¬ 
dren  or  old  people.  Pie  principally  ufed  purgatives  in 
chronical  diftempers  \  but  wras  much  more  wary  in 
acute  ones.  In  his  books  entitled  “  Of  Epidemical 
Diftempers,”  there  are  very  feAV  patients  mentioned  to 
whom  he  gave  purgative  medicines.  He  alfo  takes 
notice  exprefsly,  that  thefe  medicines  having  been  given 
in  cafes  of  the  diftempers  of  which  he  was  treating, 
had  produced  very  bad  cffe&s.  We  are  not,  however, 
from  this  to  conclude,  that  Hippocrates  abfolutely  con¬ 
demned  purging  in  acute  dijtempers  ;  for  in  fome  places 
he  exprefsly  mentions  his  having  given  them  with  fuc- 
eefs.  He  was  of  opinion,  for  inftanee,  that  purging 
was  good  in  a  pleurify  when  the  pain  Avas  feated  be- 
Ioav  the  diaphragm  ;  and  in  this  cafe  he  gave  black 
hellebore,  or  fome  peplium  mixed  with  the  juice  of  la~ 
ferpitium . 

Ihe  principal  rule  Hippocrates  gives  with  relation 
to  purging  is,  that  avc  ought  only  to  purge  off  the 
humours  that  are  conco&ed,  and  not  thofe  that  are 
yet  crude,  taking  particular  care  not  to  do  it  at  the 
beginning  of  the  diftemper,  left  the  humours  ftiould 
be  difturbed  or  ftirred  up,  Avliich  happens  pretty  often. 
He  Avas  not,  hoAA'ever,  the  firft  Avho  remarked  that 
it  Avould  be  of  ill  confequenee  to  flir  the  humours  in 
the  beginning  of  an  acute  diftemper.  The  Egyptian 
phyficians  had  before  obferved  the  fame  thing*  By 
the  beginning  of  a  diftemper,  Hippocrates  underftood 
all  the  time  from  the  firft  day  to  the  fourth  com¬ 
plete. 

Hippoerates  imagined  that  each  purgative  medicine 
was  adapted  to  the  carrying  off  fome  particular  hu¬ 
mour  5  and  henee  the  diftin<ftion  of  purgatives  into  by- 
dragogue,  eholagogue,  &c.  Avhieh  is  noAV  juftly  explo¬ 
ded.  In  confequenee  of  this  notion,  he  contended  that 
we  kneAV  if  a  purgative  had  draAvn  from  the  body  av hat 
was  fit  to  be  evacuated  according  as  the  patient  Avas  found 
well  or  ill  upon  it.  If  avc  found  ourfehes  Avell,  it  Avas  a 
lign  that  the  medicine  had  effectually  expelled  the  offend¬ 
ing  humour.  On  the  contrary,  if  AATe  Avere  ill,  lie 
imagined,  Avhatever  quantity  of  humour  came  aAvay, 
that  the  humour  Avhieh  eaufed  the  illnefs  ft  ill  remain¬ 
ed  ;  not  judging  of  the  goodnefs  or  badnefs  of  a 
purge  by  the  quantity  of  matters  that  Avere  voided  by 
it,  but  by  their  quality  and  the  effect  that  folloAved 
after  it. 

Vomits  Avere  alfo  pretty  much  ufed  as  medicines  by 
Hippocrates-  We  have  already  feen  what  thofe  were 


CINE. 

which  he  preferibed  to  people  in  health  by  Avay  of 
preventives.  With  regard  to  the  fiek,  he  fometimes 
advifed  them  to  the  fame,  Avhen  his  intentions  were 
only  to  eleanfe  the  ftomach.  But  Avhen  he  had  a  mind 
to  recal  the  humours,  as  he  termed  it,  from  the  in  mo  ft 
recedes  of  the  body,  he  made  ufe  of  brisker  remedies. 
Among  thefe  Avas  Avhite  hellebore  *,  and  this  indeed  he 
moft  frequently  ufed  to  excite  vomiting.  Ble  gave 
this  root  particularly  to  melancholy  and  mad  people  : 
and  from  the  great  ufe  made  of  it  in  thefe  cafes  by 
Hippocrates  and  othor  ancient  phyficians,  the  plirafc 
to  have  need  of  hellebore ,  became  a  proverbial  expreflion 
for  being  out  of  one’s  fenfes.  He  gave  it  alfo  in  de¬ 
fluxions,  Avliich  come,  according  to  him,  from  the 
brain,  and  throw  themfelves  on  the  noftrils  or  ears,  or 
fill  the  mouth  Avitli  faliva,  or  that  caufe  itubborn  pains 
in  the  head,  and  a  Avearincfs  or  an  extraordinary  hea- 
vinefs,  or  a  weaknefs  of  the  knees,  or  a  fwelling  all  over 
the  body.  He  gave  it  to  confumptivc  pevfi  ns  in  broth 
of  lentils,  to  fueh  as  Avere  aftHfted  with  the  drepfy 
called  leucophlegmatm ,  and  in  other  chronica]  difoi  tiers* 
But  Ave  do  not  find  that  he  made  ufe  of  it  in  acute  di¬ 
ftempers,  except  in  the  cholera  morbus,  Avhere  he  fays 
he  preferibed  it  Avitli  benefit.  Some  took  this  medi¬ 
cine  failing  y  but  moft  took  it  after  fupper,  as  Avas  com¬ 
monly  piacftifed  Avith  regard  to  vomits  taken  by  Avay 
of  prevention.  The  reafon  Avhy  he  gave  this  medicine 
moft  commonly  after  eating  Avas,  that  by  mixing  Avith 
the  aliments,  its  acrimony  might  be  fomeAvhat  abated, 
and  it  might  operate  Avitli  ieis  violence  on  the  mem¬ 
branes  of  the  ftomach.  With  the  fame  intention  alfo 
he  fometimes  gave  a  plant  called  fefamoides ,  and  feme- 
times  mixed  it  with  hellebore.  Laftly,  in  certain 
cafes  lie  gave  ay  hat  he  called  foft  or  fiveet  hellebore. 

I  his  term  had  fome  relation  to  the  quality  of  the  hel¬ 
lebore,  or  perhaps  the  quantity  he  gave. 

When  Hippocrates  intended  only  to  keep  the  boSy 
open,  or  evacuate  the  contents  of  the  inteftines,  he 
made  ufe  of  fimples  ;  as  for  example,  the  herb  mer- 
eury,  or  cabbage  \  the  juice  or  deco£lion  of  which  he 
ordered  to  be  drank.  For  the  fame  purpofe  he  ufed 
iv hey,  and  alfo  coavs  and  affes  milk  j  adding  a  little  fait 
to  it,  and  fometimes  letting  it  boil  a  little/  If  he  gave 
affes  milk  alone,  he  eaufed  a  great  quantity  of  it  to  be 
taken,  fo  that  it  muft  of  neeeffity  loofen  the  body.  In 
one  place  he  preferibes  no  lefs  than  nine  pounds  of  it 
to  be  taken  as  a  laxative,  but  does  not  fpeeify  the 
time  in  Avhieh  it  Avas  to  be  taken.  With  the  fame  in¬ 
tention  he  made  ufe  of  fuppofitories  and  elyfiers.  The 
former  Avere  compounded  of  honey,  the  juice  of  the 
herb  mercury,  of  nitre,  poAvder  of  colocynth,  and  other 
Iharp  ingredients,  to  irritate  the  anus.  Thefe  they 
formed  into  a  ball,  or  into  a  long  cylindrical  mafs  like 
a  finger.  J  he  clyfters  he  made  ufe  of  for  fick  people 
were  fometimes  the  fame  Avith  thofe  already  mention¬ 
ed  as  preventives  for  people  in  health.  At  other  times 
he  mixed  the  deeotftion  of  herbs  with  nitre,  honey,  and 
oil,  or  other  ingredients,  according  as  he  imagined  he 
could  by  that  means  attraft,  wafti,  irritate,  or  foften. 
The  quantity  of  liquor  he  ordered  was  about  36  ounces*, 
from  which  it  is  probable  he  did  not  intend  that  it 
ftiould  all  be  ufed  at  one  time. 

On  fome  occalions  Hippocrates  propofed  to  purge 
the  head  alone.  This  practice  he  employed  after  pur¬ 
ging  the  reft  of  the  body,  in  an  aponlexy,  inveterate 
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pains  of  tlie  head,  a  certain  fort  of  jaundice,  a  eon- 
crates.  fumpticn,  and  the  greateft  part  of  chronical  diftem¬ 
pers.  For  that  purpofe  he  made  ufe  of  the  juices  of 
feveral  plants,  as  celery  y  to  which  he  fometimes  added 
aromatic  drugs,  making  the  patients  fnuff  up  this  mix¬ 
ture  into  their  noftrils.  He  ufed  alfo  powders  com¬ 
pounded  of  myrrh,  the  flowers  of  brafs,  and  white 
hellebore,  which  he  caufed  them  put  up  into  the  nofc, 
to  make  them  fneeze,  and  to  draw  the  phlegm  from 
the  brain.  For  the  fame  purpofe  alfo  he  ufed  wrhat 
he  calls  tetragonon ,  that  is,  “  fomething  having  four 
angles  5”  but  what  this  was,  is  now  altogether  un¬ 
known,  and  wTas  fo  even  in  the  days  of  Galen.  The 
latter  phyfician,  however,  conje&ures  it  to  be  antimo¬ 
ny,  or  certain  flakes  found  in  it. 

In  the  diflemper  called  empyema  (or  a  collection  of 
matter  in  the  bread:),  he  made  ufe  of  a  very  rough  me¬ 
dicine.  He  commanded  the  patient  to  draw  in  his 
tongue  as  much  as  he  wras  able  y  and  -when  that  was  done, 
he  endeavoured  to  put  into  the  hollow  of  the  lungs  a 
liquor  that  irritated  the  part,  which  railing  a  violent 
cough,  forced  the  lungs  to  difeharge  the  purulent 
matter  contained  in  them.  The  materials  that  he  ufed 
for  this  purpofe  -were  of  different  forts  y  fometimes 
he  took  the  root  of  arum,  which  he  ordered  to  be 
boiled  with  a  little  fait,  in  a  fuffieient  quantity  of  wa¬ 
ter  and  oil  y  diffolving  a  little  honey  in  it.  At  other 
times,  when  he  intended  to  purge  more  ftrongly,  he 
took  the  flowers  of  copper  and  hellebore  y  after  that 
he  fhook  the  patient  violently  by  the  fhoulders,  the 
better  to  loofen  the  pus.  This  remedy,  according  to 
Galen^  he  received  from  the  Cnidian  phyfician s  y  and 
it  has  never  been  ufed  by  the  fucceeding  ones,  probably 
becaufc  the  patients  could  not  fuffer  it. 

Blood-letting  rvas  another  method  of  evacuation 
pretty  much  ufed  by  Hippocrates.  Another  aim  he 
had  in  this,  befides  the  mere  evacuation,  was  to  divert 
or  recal  the  courfe  of  the  blood  wrhen  he  imagined  it 
was  going  where  it  ought  not.  A  third  end  of  bleed¬ 
ing  w  as  to  procure  a  free  motion  of  the  blood  and  fpi- 
rits. 

Hippocrates  had  alfo  a  fourth  intention  for  bleed¬ 
ing,  and  this  was  refrefhment.  So  in  the  iliac  paflion, 
he  orders  bleeding  in  the  arm.  and  in  the  head  y  to  the 
end,  fays  he,  that  the  fuperior  venter,  or  the  bread, 
may  ceafe  to  be  overheated.  With  regard  to  this  eva¬ 
cuation,  his  conduct  was  much  the  fame  as  to  purging, 
in  refpeCf  of  time  and  perfons.  We  ought,  fays  he, 
to  let  blood  in  acute  difeafes,  when  they  are  violent, 
if  the  party  be  lufty  and  in  the  flower  of  his  age.  We 
ought  alfo  to  have  regard  to  the  time,  both  in  refpcCt 
to  the  dlfeafe  and  to  the  feafon  in  which  wTe  let  blood.. 
He  alfo  informs  us,  that  blood  ought  to  be  let  in  great 
pains,  and  particularly  in  inflammations.  Among  thefe 
he  reckons  fuch  as  fall  upon  the  principal  vifeera,  as 
the  liver,  lungs,  and  fpleen,  as  alfo  the  quinfy  and 
pleurify,  if  the  pain  of  the  latter  be  above  the  dia¬ 
phragm.  In  thefe  cafes  he  would  have  the  patients 
blooded  till  they  faint,  efpecially  if  the  pain  be  very 
acute  \  or  rather  lie  advifes  that  the  orifice  fhould  not 
be  clofe  dtill  the  colour  of  the  blood' alters,  fo  that  from 
livid  it  turn  red,  or  from  red  livid.  In  a  quinfy  he 
blooded  in  both  arms  at  once.  Difficulty  of  breathing 
he  alfo  reckons  among  the  difiempers  that  require 
Meeding  y  and  he  mentions  another  fort  of  inflamma- 
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tion  of  the  lungs,  which  he  ealls  a  fwelling  or  tumor  Hippo, 
of  the  lungs  ariling  from  heat  \  in  which  cafe  he  ad-  (r*tcs. 
vifes  to  bleed  in  all  parts  of  the  body  y  and  dire&s  it 
particularly  by  the  arms,  tongue,  and  noftrils.  To. 
make  bleeding  the  more  ufeful  in  all  pains,  he  dire&ed 
to  open  the  vein  neareft  the  part  affected  \  in  a  pleurify 
he  diredls  to  take  blood  from  the  arm  of  the  fide  affec¬ 
ted  }  and  for  the  fame  reafon,  in  pains  of  the  head,  he 
directs  the  veins  of  the  nofe  and  forehead  to  be  opened. 

When  the  pain  w7as  not  urgent,  and  bleeding  wras  ad- 
vifed  by  way  of  prevention,  he  direfled  the  blood  to 
be  taken  from  the  parts  fartheft  off,  with  a  defign  to 
divert  the  blood  infenfibly  from  the  feat  of  pain.  The 
higheft  burning  fevers,  which  fhow  neither  figns  of  in¬ 
flammation  nor  pain,  he  does  not  rank  among  thofe 
diftempers  w7hich  require  bleeding.  On  the  contrary* 
he  maintains  that  a  fever  itfclf  is  in  fome  cafes  a  reafon 
againll  bleeding.  If  any  one,  fays  he,  has  an  ulcer  in 
the  head,  he  rauft  bleed,  unlefs  he  has  a  fever .  He  fays 
further,  thofe  that  lofe  their  fpeeeh  of  a  fudden  mult 
be  blooded,  unlefs  they  have  a  fever.  Perhaps  he  was 
afraid  of  bleeding  in  fevers,  becaufe  he  fuppofed  that 
they  wrere  produced  by  the  bile  and  pituita,  which 
grew  hot,  and  afterwards  heated  the  whole  body, 
which  is,  fays  he,  w'hat  we  call  fever ,  and  w  hich,  in 
his  opinion,  cannot  well  be  evacuated  by  bleeding.  In 
other  places  alfo  he  looks  upon  the  prefcncc  or  abun¬ 
dance  of  bile  to  be  an  objection  to  bleeding  ;  and  he 
orders  to  forbear  venefe&ion  even  in  a  pleurify,  if  there 
be  bile.  To  this  wre  muft  add,  that  Hippocrates  di- 
ftinguifhed  very  particularly  betwreen  a  fever  which 
followed  no  other  diftemper,  but  wras  itfelf  the  original 
malady,  and  a  fever  wrhich  came  upon  inflammation,, 

In  the  early  ages  of  phyfic,  the  firft  only  were  proper¬ 
ly  called  fevers  :  the  others  took  their  names  from  the 
parts  affected  *,  as  pleurify ,  peripneumony ,  hepatitis ,  ne¬ 
phritis,  &e.  which  names  ftgnify  that  the  pleura,  the 
lungs,  the  liver,  or  the  kidneys,  are  difeafe.d,  but  do 
not  intimate  the  fever  which  accompanies  the  difeafe. 

In  this  latter  fort  of  fever  Hippocrates  conftantly  or¬ 
dered  bleeding,  but  not  in  the  former.  Hence,  in  his 
books  on  Epidemic  Diftempers,  wrc  find  but  few'  di¬ 
rections  for  bleeding  in  the  acute  diftempers,  and  par¬ 
ticularly  in  the  great  number  of  continual  and  burning 
fevers  there  treated  of.  In  the  firft  and  third  book 
wTe  find  but  one  fingle  inftance  of  bleeding,  and  that 
in  a  pleurify  y  in  which,  too,  he  ftaid  till  the  eighth 
day  of  the  diftemper.  Galen,  howrever,  and  moft  0- 
ther  commentators  on  Hippocrates,  are  of  opinion 
that  he  generally  blooded  his  patients  plentifully  in  the 
beginning  of  acute  diforders,  though  he  takes  no  no¬ 
tice  of  it  in  his  writings.  But  had  this  been  the  cafe,  he 
would  not  perhaps  have  had  the  opportunity  of  feeing 
fo  many  fevers  terminate  by  crifcs,  or  natural  evacua¬ 
tions,  wrhich  happen  of  themfelves  on  certain  days. 
Hippocrates,  in  faCl,  laid  fo  much  weight  upon  the 
afliftance  of  nature  and  the  method  of  diet,  which  was 
his  favourite  medicine,  that  he  thought  if  they  took 
care  to  diet  the  patients  according  to  rule,  they  might 
leave  the  reft  to  nature.  Thefe  are  his  principles, 
from  which  he  never  deviates  y  fo  that  his  writings 
on  Epidemical  Difeafes  feem  to  have  been  compofed 
only  with  an  intention  to  leave  to  pofterity  an  ex- 
a£f  model  of  management  in  purfuance  of  thefe  prin¬ 
ciples. 

With 


Hiftory. 

Hippo-  With  regard  to  the  rules  laid  down  by  Hippocrates 

crates.  for  bleeding,  we  muft  farther  take  notice,  that  in  all 
difeafes  which  had  their  feat  above  the  liver,  he  blood¬ 
ed  in  the  arm,  or  in  fome  of  the  upper  parts  of  the 
body ;  but  for  thofe  that  were  lituated  below  it,  he 
opened  the  veins  of  the  foot,  ankle,  or  ham.  If  the 
belly  was  too  loofe,  and  bleeding  was  at  the  fame  time 
thought  neceffary,  he  ordered  the  loofenefs  to  be  flop¬ 
ped  before  bleeding. 

Almoft  all  thefe  inflances,  however,  regard  fcarccly 
any  thing  but  acute  diflempers  \  but  we  find  feveral 
concerning  chronical  difeafes.  “  A  young  man  com¬ 
plained  of  great  pain  in  his  belly,  with  a  rumbling 
while  he  was  fading,  which  ceafcd  after  eating  :  this 
pain  and  rumbling  continuing,  his  meat  did  him  no 
good  ;  but,  on  the  contrary,  he  daily  wailed  and  grew 
lean.  Several  medicines,  as  well  purges  as  vomits, 
were  given  him  in  vain.  At  length  it  was  refolved  to 
bleed  him  by  intervals,  firft  in  one  arm  and  then  in  the 
other,  till  he  had  fcarcely  any  blood  left,  and  by  this 
method  he  was  perfeftly  cured.” 

Hippocrates  let  blood  alfo  in  a  dropfy,  even  in  a 
tympany  ;  and  in  both  cafes  he  preferibes  bleeding  in 
the  arm.  In  a  difeafe  occafioned  by  an  overgrown 
fpleen,  he  propofes  bleeding  feveral  times  repeated  at 
a  vein  of  the  arm  which  he  calls  the  fplenetic  ;  and  in 
one  fpecies  of  jaundice,  he  propofes  bleeding  under  the 
tongue.  On  fomc  occafions  he  took  away  great  quan¬ 
tities  of  blood,  as  appears  from  what  we  have  already 
obferved.  Sometimes  he  continued  the  blooding  till 
the  patient  fainted  :  at  other  times  he  would  blood  in 
both  arms  at  once  \  at  others,  he  did  it  in  feveral  pla¬ 
ces  of  the  body,  and  at  feveral  times.  The  veins  he 
opened  were  thofe  of  the  arm,  the  hands,  the  ankles 
on  both  fides,  the  hams,  the  forehead,  behind  the  head, 
the  tongue,  the  nofe,  behind  the  ears,  under  the  breafts, 
and  thofe  of  the  arms  ;  befides  which,  he  burnt  others, 
and  opened  feveral  arteries.  He  likewife  ufed  cupping- 
VefTels,  with  intent  to  recal  or  withdraw  the  humours 
which  fell  upon  any  part.  Sometimes  he  contented 
himfelf  with  the  bare  attraction  made  by  the  cupping- 
veffels,  but  fometimes  alfo  he  made  fcarifications. 

His  maxims  When  bleeding  and  purging,  which  were  the  prin- 
IrefpeTn^  cipal  and  moll  general  means  ufed  by  Hippocrates 
diuretics  for  taking  off  a  plethora,  proved  infufficient  for  that 
^ fudori’  purpofc,  he  had  recourfe  to  diuretics  and  fudorifics. 

The  former  were  of  different  forts,  according  to  the 
conftitution  of  the  perfons  :  fometimes  baths,  and 
fometimes  fweet  wine,  were  employed  to  provoke 
urine  ;  fometimes  the  nouri foment  which  we  take  con¬ 
tributes  to  it ;  and  amongll  thofe  herbs  which  arc 
commonly  eaten,  Hippocrates  recommends  garlic,  leeks, 
onions,  cucumbers,  melons,  gourds,  fennel,  and  all  other 
things  which  have  a  biting  tafte  and  a  llrong  fmell. 
Witli  thefe  he  numbers  honey,  mixed  with  water  or 
vinegar,  and  all  fait  meats.  But,  on  fome  occafions, 
he  took  four  eantharides,  and,  pulling  off  their  wings 
and  feet,  gave  them  in  wine  and  honey.  Thefe  reme¬ 
dies  were  given  in  a  great  number  of  chronical  di¬ 
flempers  after  purging,  when  he  thought  the  blood 
was  overcharged  with  a  fort  of  moiflure  which  he  calls 
ichor;  or  in  fuppreffions  of  urine,  and  when  it  was 
made  in  iefs  quantity  than  it  ought.  There  were  alfo 
fome  cafes  in  which  he  would  force  fweat  as  well  as 
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urine  ;  but  he  neither  mentions  the  difeafes  in  which  Hippo- 
fudorifics  are  proper,  nor  lets  us  know  what  medicines  crittes* 
are  to  be  ufed  lor  this  purpofe,  except  in  one  tingle  ' 

paffage,  where  he  mentions  lweating,  by  pouring  upon 
the  head  a  great  quantity  of  water  till  the  feet  fweat  j 
that  is,  till  the  fweat  diffufes  itfelf  over  the  whole  body, 
running  from  head  to  foot.  After  this  he  wTould  have 
them  eat  boiled  meat,  and  drink  pure  wine,  and  being 
well  covered  with  clothes,  lay  themfelves  down  to  reft. 

The  difeafe  for  which  he  propofes  the  above-mention¬ 
ed  remedy  is  a  fever  ;  which  is  not,  according  to  him, 
produced  by  bile  or  pituita,  but  by  mere  laflitude,  or 
fome  other  fimilar  caufe  ;  from  whence  we  may  con¬ 
clude  that  he  did  not  approve  of  fweating  in  any  other 
kind  of  fever. 

Other  remedies  which  Hippocrates  tells  us  he  made 
ufe  of  were  thofe  that  purged  neither  bile  nor  phlegm, 
but  aft  by  eofcling,  drying,  heating,  moiflening,  or  by 
elofing  and  thickening,  refolving  and  diflipating.  Thefe 
medicines,  however,  he  does  not  particularly  mention  5 
and  it  is  probable  they  w7ere  only  fome  particular  kinds 
of  food.  To  thefe  he  joined  hypnotics ,  or  fuch  things 
as  procure  fleep  ;  but  thefe  lail  vrere  ufed  very  feldom, 
and,  it  is  moll  probable,  were  only  different  prepara¬ 
tions  of  poppies. 

Lailly,  befides  the  medicines  already  mentioned,  The  ufe  he 
which  afted  in  a  fenfible  manner,  Hippocrates  made  made  of  i'pc- 
ufe  of  others  called  fpecifics  ;  whofe  aftion  he  did  not  incs 
underhand,  and  for  the  ufe  of  which  he  could  give  no 
reafon  but  his  own  experience,  or  that  of  other  phvfi- 
cians.  Thefe  he  had  learned  from  his  predeceffors  the 
defendants  of  Aifeulapius,  who,  being  empirics ,  did 
not  trouble  themfelves  about  inquiring  into  the  opera¬ 
tion  of  remedies,  provided  their  patients  were  cured.  2 ^ 

Of  the  external  remedies  preferibed  by  Hippo- His  exter- 
crates,  fomentations  were  the  chief.  Thefe  were  ofnal  appiica 
two  kinds.  The  one  w7as  a  fort  of  bath,  in  which  the  aons* 
patimt  fat  in  a  veffel  full  of  a  deeuftion  of  fimpies 
appropriated  to  his  malady  ;  fo  that  the  part  affefted 
was  foaked  in  the  decoftion.  This  was  chiefly  uled 
in  diflempers  of  the  womb,  of  the  arms,  the  bladder, 
the  reins,  and  generally  all  the  parts  below  the  dia¬ 
phragm.  The  fecond  way  of  fomenting  was,  to  take 
warm  water  and  put  it  into  a  fkin  or  bladder,  or  evenTom*^ 
into  a  copper  or  earthen  veffel,  and  to  apply  it  to  the  tions. 
pait  affefted  ;  as,  for  example,  in  a  pleurify.  *  They 
ufed  likewife  a  large  fponge,  which  they  dipped  in  the 
water  or  other  hot  liquor,  and  fqueezed  out  pait  of 
the  liquor  before  they  applied  it.  The  fame  ufe  they 
made  of  barley,  vetches,  or  bran,  which  were  boiled 
in  fome  proper  liquor,  and  applied  in  a  linen  lag. 

Thefe  are  called  mAJ}  fomentations.  The  dry  ones 
were  made  of  fait  or  millet,  heated  confiderably,  and 
applied  to  the  part.  Another  kind  of  fomentation 
was  the  vapour  of  fome  hot  liquor  j  an  inilance  of  which 
we  find  in  his  firft  book  of  the  Diflempers  of  Women. 

He  call,  at  feveral  times,  bits  of  red-hot  iron  into 
urine,  and,  covering  up  the  patient  clufe,  caufed  her 
to  receive  the  fleam  below.  His  defign  in  thefe  kinds 
of  fomentations  was  to  warm  the  part,  to  refolve  or 
difiipate,  and  draw  out  the  peccant  matter,  to  mollify 
and  affuagt  pain,  to  open  the  paffages,  or  even  to  fhut 
them,  according  as  the  fomentations  w  ere  emollient  or 
aftringent. 
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Fumigations  were  like  wife  very  often  ufed  by  Hip¬ 
pocrates.  In  the  quinfy,  he  burned  hyflop  with 
fulphur  and  pitch,  and  caufed  the  fmoke  to  be  drawn 
into  the  throat  by  a  funnel  \  and  by  this  means  he 
brought  away  abundance  of  phlegm  through  the 
mouth  and  through  the  nofe.  For  this  purpofe  he 
took  nitre,  marjoram,  and  crefs-feeds,  which  he  boiled 
in  water,  vinegar,  and  oil,  and,  while  it  was  on  the 
fire,  caufed  the  patient  to  draw  in  the  fleam  by  a  pipe. 
In  his  works  we  find  a  great  number  of  fumigants  for 
the  diilempers  of  women,  to  promote  the  menflrual 
flux,  to  check  it,  to  help  conception,  and  to  cafe  pains 
in  the  matrix,  or  the  fuffocation  of  it.  On  thefe  oc- 
cafions  he  ufed  fuch  aromatics  as  .were  then  known, 
viz.  cinnamon,  caflia,  myrrh,  and  fevcral  odoriferous 
plants  *,  like  wife  fome  minerals,  fuch  as  nitre,  fulphur, 
and  pitch,  and  caufed  the  patient  to  receive  the  va¬ 
pours  through  a  funnel  into  the  uterus. 

Gargles,  a  kind  of  fomentations  for  the  mouth, 
were  alfo  known  to  Hippocrates.  In  the  quinfy  he 
ufed  a  gargle  made  of  marjoram,  favory,  celery,  mint, 
and  nitre,  boiled  with  water  and  a  little  vinegar. 
When  this  was  drained,  they  added  honey  to  it,  and 
wafhed  their  mouths  frequently  with  it. 

Oils  and  ointments  were  likewife  much  ufed  by 
Hippocrates,  with  a  view  to  mollify  and  abate  pain, 
to  ripen  boils,  refolve  tumours,  refrefh  after  wearinefs, 
make  the  body  fupple,  &c.  For  this  purpofe,  fome- 
times  pure  oil  of  olives  was  ufed ;  fome.times  certain 
fimples  were  infufed  in  it,  as  the  leaves  of  myrtle  and 
rofes  \  and  the  latter  kind  of  oil  was  in  much  rcquefl 
among  the  ancients.  There  were  other  forts  of  oils 
fometimes  in  ufe,  however,  which  were  much  more 
compounded.  Hippocrates  fpeaks  of  one  named  Sufi- 
num,  which  was  made  of  the  flowers  of  the  iris,  of  fome 
aromatics,  and  of  an  ointment  of  narciffus  made  with 
the  flowers  of  narciffus  and  aromatics  infufed  in  oil. 
But  the  moft  compounded  of  all  his  ointments  was 
that  called  netopon ,  which  he  made  particularly  for 
women  \  and  confided  of  a  great  number  of  ingredi¬ 
ents.  Another  ointment,  to  which  he  gave  the  name 
of  ceratmn ,  was  compofed  of  oil  and  wax .  An  oint¬ 
ment  which  he  recommends  for  the  foftening  a  tu¬ 
mor,  and  the  cleanfing  a  wound,  vras  made  by  the 
following  receipt :  “  Take  the  quantity  of  a  nut  of  the 
marrow  or  fat  of  a  fheep,  of  madic  or  turpentine  the 
quantity  Gf  a  bean,  and  as  much  wax  ;  melt  thefe  over 
a  fire,  with  oil  of  rofes,  for  a  ceratum.”  Sometimes 
lie  added  pitch  and  wax,  and,  vrith  a  fufficient  quantity 
of  oil,  made  a  compofition  fomewhat  more  eonfident 
than  the  former,^ which  he  called  cerapijjus . 

Cataplafrm  were  a  fort  of  remedies  lefs  confident 
than  the  two  former.  They  were  made  of  powders 
or  herbs  deeped  or  boiled  in  water  or  fome  other  li¬ 
quor,  to  which  fometimes  oil  was  added.  They  were 
ufed  with  a  view  to  foften  or  rcfolve  tumors,  ripen  ab- 
feefles,  &c.  though  they  had  alfo  cooling  cataplafms 
made  of  the  leaves  of  beets  or  oak,  fig  or  olive-trees, 
boiled  in  w  ater. 

Ladly,  To  complete  the  catalogue  of  the  external 
remedies  ufed  by  Hippocrates,  we  diall  mention  a  fort 
of  medicine  called  collyrium .  It  was  compounded  of 
powders,  to  which  was  added  a  fmall  quantity  of 
fome  ointment,  or  iuice  of  a  plant,  to  make  a  folid  or 
dry  mafs  5  the  form  of  which  was  long  and  round, 
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which  was  kept  for  ufe.  Another  Compofition  of  much  Hippo_  ' 
the  fame  nature  was  a  fort  of  lozenge  of  the  bignefs  of  ciates 
a  fmall  piece  of  money,  which  was  burnt  upon  coals 
for  a  perfume,  and  powdered  for  particular  ufes.  In 
his  works  we  find  likewife  defcriptions  of  powders  for 
feveral  ufes,  to  take  off  fungous  fiefh,  and  to  blow  into 
the  eyes  in  ophthalmies,  &.c. 

Thefe  were  almofl  all  the  medicines  ufed  by  Hip¬ 
pocrates  for  external  purpofes.  The  compound  me¬ 
dicines  given  inwardly  were  either  liquid,  folid,  or 
lambative.  The  liquid  ones  were  prepared  either  by 
deception  or  infufion  in  a  proper  liquor,  which,  when 
drained,  were  kept  for  ufe  5  or  by  macerating  certain 
powders  in  fuch  liquors,  and  fo  taking  them  toge¬ 
ther,  or  by  mixing  different  kinds  ot  liquors  toge¬ 
ther.  The  folid  medicines  confided  of  juices  infpif- 
fated  5  of  gums,  refins,  or  powders,  made  up  with 
them  or  with  honey,  or  fome  thing  proper  to  give  the 
neceffary  confidence  to  the  medicine.  Thefe  were 
made  up  in  a  form  and  quantity  fit  to  be  iw*  all  owed 
with  eafe.  The  lambative  was  of  a  confidence  be- 
tween  folid  and  fluid  }  and  the  patients  were  obliged 
to  keep  it  for  fome  time  to  dillolvc  in  the  mouth,  that 
they  might  fvvallow  it  leifurelv.  This  remedy  was 
ufed  to  take  od'  the  acrimony  of  thofe  humours  which 
fometimes  fall  upon  this  part,  and  provoke  coughing 
and  other  inconveniences.  The  bafis  of  this  lad  com¬ 
pofition  was  honey.  It  is  worth  our  obfervation,  that 
the  compound  medicines  of  Hippocrates  were  but  very 
fevr,  and  compofed  only  of  four  or  five  ingredients  at 
mod  }  and  that  he  not  only  underdood  pharmacy,  or 
the  art  of  compounding  medicines,  but  prepared  fuch 
as  he  ufed  himfelf,  or  caufed  his  fervants  prepare  them 
in  his  houfe  by  his  directions. 

We  have  thus  given  fome  account  of  the  date  of 
medicine  as  pra£lifed  and  taught  by  Hippocrates,  wrho, 
as  we  have  already  obferved,  has  for  many  ages  been 
judly  confidcred  as  the  father  of  phyfic.  For  when 
wc  attend  to  the  date  in  which  he  found  medicine,  and 
the  condition  in  which  he  left  it,  we  can  hardly  bedow 
fufficient  admiration  on  the  judgment  and  accuracy  of 
liis  obfervations.  After  a  life  fpent  in  unwearied  induf- 
try,  he  is  faid  to  have  died  at  LariiTa,  a  city  in  Thef- 
faly,  in  the  101  d  year  of  his  age,  361  years  before  the 
birth  of  Chrid. 

After  the  days  of  Hippocrates,  medicine  in  ancient 
Greece  gradually  derived  improvement  from  the  la¬ 
bour  of  other  phyficians  of  eminence.  And  we  may 
particularly  mention  three  to  whom  its  future  progress 
teems  to  have  been  not  a  little  indebted}  viz.  Praxago- 
ras,  Erafidratus,  and  Herophilus. 

The  fird  phyfician  of  eminence  who  differed  conffi  prax.a^cras. 
derably  in  his  pra£lice  from  Hippocrates  was  Fraxa- 
goras.  Coelius  Aurelianus  acquaints  us,  that  he  made 
great  ufe  of  vomits  in  his  practice,  infomuch  as  to  ex¬ 
hibit  them  in  the  iliac  paffion  till  the  excrements 
were  difeharged  by  the  mouth.  In  this  didemper  he 
alfo  advifed,  when  all  other  means  failed,  to  open  the 
belly,  cut  the  intedine,  take  out  the  indurated  farces, 
and  then  to  few  up  all  again  ;  but  this  pra&ice  has 
not  probably  been  followed  by  any  fubfequent  phyfi¬ 
cian. 

Erafidratus  was  a  phyfician  of  great  eminence,  Erafiftrate* 
and  flourifhed  in  the  time  of  Seleucus,  one  of  the 
fucccffors  of  Alexander  the  Great.  According  to 
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Galen,  he  entirely  banifhed  venefe&ion  from  medi¬ 
cine  j  though  fonie  affirm  that  he  did  not  totally  dif- 
eard  it,  ’but  only  ufed  it  lefs  frequently  than  other 
phyficians.  His  reafons  for  difapjiroving  of  venefec- 
tion  are  as  follow  :  It  is  difficult  to  fueceed  in  vene- 
fedlion,  beeaufe  we  cannot  always  fee  the  vein  we  in¬ 
tend  to  open,  and  beeaufe  we  are  not  fure  but  we 
may  open  an  artery  inftead  of  a  vein.  We  cannot 
afeertain  the.  true  quantity  to  be  taken..  If  we  take 
too  little,  the  intention  is  by  no  means  anfwered  :  if 
we  take  too  much,  we  run  a  rifle  of  deilroying  the 
patient.  The  evacuation  of  the  venous  blood  alfo  is 
fueceedcd  by  that  of  the  fpirits,  which  on  that  occa- 
fion  he  fuppofes  to  pafs  from  the  arteries  into  the  veins. 
It  muft  likewife,  he  contends,  be  obferved,  that  as  the 
inflammation  is  formed  in  the  arteries  by  the  blood 
coagulated  in  their  orifices,  venefe&ion  muft  of  courfe 
be  ulelcfs  and  of  no  effeeft. 

As  Erafiftratus  did  not  approve  of  venefetftion,  fo 
neither  did  he  of  purgatives,  excepting  very  rarely, 
but  exhibited  clyfters  and  vomits  }  as  did  alfo  his  ma- 
fter  Chryfippus.  He  was  of  opinion,  however,  that 
the  clyfters  fliould  be  mild  ;  and  condemned  the  large 
quantity  and  acrid  quality  of  thofe  ufed  by  preceding 
pra&itioners.  The  reafon  why  purgatives  were  not 
much  ufed  by  him  was,  that  lie  imagined  purging  and 
venefe&ion  could  anfwer  no  other  purpofe  than  dimi- 
nifhing  the  fulnefs  of  the  veflels  ;  and  for  this  purpofe 
he  aflerted  that  there  wrere  more  effe&ual  means  than 
either  phlebotomy  or  purging.  He  aflerted  that  the 
humours  difeharged  by  cathartics  were  not  the  fame  in 
the  body  that  they  appeared  after  the  difeharge  but 
that  the  medicines  changed  their  nature,  and  produced 
a  kind  of  corruption  in  them.  This  opinion  lias  finee 
been  embraced  by  a  great  number  of  phyficians.  He 
did  not  believe  that  purgatives  a£lcd  by  attra<51ion  ; 
but  fubftituted  in  the  place  of  this  principle  what  Mr 
Le  Clerc  imagines  to  be  the  fame  with  Ariftotle’s 
fog  a  vacui.  The  principal  remedy  fubftituted  by  him 
in  place  of  purging  and  venefedlion  was  abftinenee. 
When  this,  in  eonjun&ion  with  clyfters  and  vomits, 
was  not  fufficient  to  eradicate  the  difeafe,  he  then  had 
reeourfe  to  excreife.  All  this  was  done  with  a  view 
to  diminifh  plenitude,  which,  according  to  him,  was 
the  moft  frequent  eaufe  of  all  difeafes.  Galen  alfo  in¬ 
forms  us,  that  Erafiftratus  had  fo  great  an  opinion  of 
the  virtues  of  fuccory  in  difeafes  of  the  vifeera  and  lower 
belly,  and  efpecially  in  thofe  of  the  liver,  that  he  took 
particular  pains  to  deferibe  the  method  of  boiling  it, 
which  was,  to  boil  it  in  neater  till  it  was  tender  ;  then 
to  put  it  into  boiling  water  a  fceond  time,  in  order  to 
deftroy  its  bitternefs  ;  afterwards  to  take  it  out  of  the 
water,,  and  preferve  it  in  a  veflcl  with  oil  ;  and  laftly, 
when  it  is  to  be  ufed,  add  a  little  weak  vinegar  to  it. 
Nay,  fo  minute  and  circumftan’ial  was  Erafiftratus  with 
regard  to  the  preparation  of  his  favourite  fueeory,  that 
he  gave  orders  to  tie  feveral  of  the  plants  together,  be¬ 
eaufe  that  was  the  more  commodious  method  of  boil¬ 
ing  them.  The  reft  of  Erafiftratus’s  pra&iee  eonfifted 
almoft  entirely  of  regimen  *,  to  which  he  added  fome 
topical  remedies,  fuel)  as  catapfalms,  fomentations,  and 
unflions.  In  lliort,  as  he  could  neither  endure  com¬ 
pounded  medicines,  nor  fuperftitious  and  fine-fpun  rea- 
fonings,  he  reduced  medicine  to  a  very  fimple  and  com¬ 
pendious  art. 
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With  regard  to  furgery,  Erafiftratus  appears  to  Herophilus. 


have  been  very  bold  *,  and  as  an  anatomift  lie  is  faid  to  1 
have  been  exceedingly  cruel,  infomueh  that  he  is  re- 
prefented  by  fome  as  having  difie&ed  criminals  while 
yet  alive  *.  I11  a  feirrhous  liver,  or  in  tumors  of*  See  Ana- 

that  organ,  Coelius  Aurelianus  obferves,  that  Erafiftra- tomy,  HiJU 
tus  made  an  ineifion  through  the  flrin  and  integu¬ 
ments,  and  having  opened  the  abdomen  he  applied 
medicines  immediately  to  the  part  affe&ed.  But  though 
he  was  thus  bold  in  performing  operations  on  the  liver, 
yet  he  did  not  approve  of  the  paraeentefis  or  tapping  in 
the  dropfy  ;  beeaufe  (faid  be)  the  waters  being  eva^ 
cuated,  the  lryer,  which  is  inflamed  and  become  hard 
like  a  ftone,  is  more  prefled  by  the  adjacent  parts 
which,  the  waters  kept  at  a  diftance  from  it,  fo  that 
by  this  means  the  patient  dies.  He  declared  alfo 
again  ft  drawing  teeth  which  were  not  loofe  j  and  ufed 
to  tell  thofe  who  talked  with  him  on  this  operation, 

1  hat  in  the  temple  of  Apollo  there  was  to  be  feen  an 
inftrument  of  lead  for  drawing  teeth  ;  in  order  to  infi¬ 
nite  that  we  muft  not  attempt  the  extirpation  of  any 
but  fuch  as  are  loole,  and  call  for  no  greater  force  for 
their  extirpation  than  what  may  be  fuppofed  in  an  in¬ 
ftrument  of  lead. 

Herophilus,  the  difeiple  of  Praxagoras,  and  contcm-  Hercrifites 
porary  of  Erafiftratus,  followed  a  lefs  fimple  pradiee  : 
he  made  fo  great  ufe  of  medicines  both  fimple  and 
compound,  that  neither  he  nor  his  difciples  would  un¬ 
dertake  the  cure  of  any  difordcr  without  them.  He 
feems  alfo  to  have  been  the  firft  who  treated  accurately 
of  thy  dodrine  of  pulfes,  of  which  Hippocrates  had  but 
a  fuperficial  knowledge.  Galen,  however,  affirms,  that 
on  this  fubjed.he  involved  himfelf  in  difficulties  and  ad¬ 
vanced  abfurdities ;  which  indeed  we  are  not  greatly  to 
wonder  at,*  confidering  the  time  in  which  he  lived. 

He  took  notice  of  a  dileafe  at  that  time  pretty  rare, 
and  to  which  he  aferibes  certain  fudden  deaths.  He 
calls  it  a  palfy  of  the  heart  ^  and  perhaps  it  may  be 
the  fame  dileafe  with  what  is  now  termed  the  angina 
pe&oris. 

According  to  Celfus,  it  was  about  this  time  that 
medicine  was  firft  divided  into  three  branches,  viz.  the 
dietetic,  the  pharmaceutical,  and  the  chirurgieal  medi¬ 
cine.  The  firft  of  thefe  employed  a  proper  regimen 
in  the.  cure  of  difeafes  ;  the  fecond,  medicines'*  and 
the  third,  the  operation  of  the  hands.  The  fame  au¬ 
thor  informs  us,  that  thefe  three  branches  became 
now  the  bufinefs  of  as  many  diftin<ft  clafles  of  men  5 
fo  that  from  this  time  we  may  date  the  origin  of  the 
three  profeftions  of  phyficians,  apothecaries,  and  fur- 
gcons. — Before  this  divifion,  thofe  called  physicians  dif¬ 
eharged  all  the  feveral  offices  belonging  to  the  three 
profeftions  \  and  there  were  only  two  kinds  of  them, 
viz.  one  called  who  gave  only  their  ad¬ 

vice  to  the  patients,  and  dire&ions  to  thofe  of  an  infe¬ 
rior.  clafs,  who  were  called  and  worked  with 

their  hands  either  in  the  performing  operations,  or  in 
the  compofttion  and  application  of  remedies. 

The  firft  grand  revolution  which  happened  in  the  The 
medicinal  art,  after  the  days  of  Herophilus  and  Erafi-r*cs. 
ftratus,  was  occasioned  by  the  founding  of  the  empiric 
fed  by  Serapion  of  Alexandria  about  287  years  before 
Chrift.  The  divifion  into  dogmatifts  and  empirics  Serapitn 
had  indeed  fubfillcd  before  5  but  about  this  time  the 
latter  party  began  to  grow  ftrong,  and  to  have  cham¬ 
ps 
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Scrapion  pious  publicly affcrting  its  caufe.  Galen  informs  us, 

*  that  Serapion  ufed  Hippocrates  very  ill  in  his  writ¬ 
ings,  in  which  lie  difeovered  an  excefs  of  pride,  felf- 
fufficiency,  and  contempt  for  all  the  phylicians  that 
went  before  him.  We  have  fome  lketches  of  his 
pradlice  in  Coelius  Aurelianus,  from  which  we  may 
infer  that  he  retained  the  medicines  of  Hippocrates 
and  the  other  phylicians  who  went  before  him,  though 
he  reje&ed  their  reafoning.  We  know  not  what  argu¬ 
ments  he  advanced  for  the  fupport  of  his  fentiments, 
fmee  his  works  arc  loft,  as  well  as  thofe  of  the  other 
empirics  j  and  we  fhould  know  nothing  at  all  of  any 
of  them,  if  their  ad verfarics  had  not  quoted  them  in 
order  to  confute  them. 

The  empirics  admitted  only  one  general  method  of 
obtaining  Ikill  in  the  medical  art,  which  ^vas  by  ex¬ 
perience,  called  by  the  Greeks  From  this 

word  they  took  their  name,  and  refuted  to  be  called 
after  the  founder  or  any  champion  of  their  fedt. 
They  defined  experience  a  knowledge  derived  from 
the  evidence  of  fenfe.  It  wTas  either  fortuitous,  or 
acquired  by  deftgn.  For  acquiring  pradlical  Ikill  they 
recommended  what  they  called  or  one’s  own 

obfervation,  and  the  reading  of  hiftories  or  cafes  faith¬ 
fully  related  by  others.  Hence  they  thought  that 
we  might  be  enabled  to  know  a  difeafe  by  its  refem- 
blance  to  others  \  and,  when  new  difeafes  occurred,  to 
conclude  what  was  proper  to  be  done  from  the  fymp- 
toms  they  had  in  common  with  others  that  were  before 
known.  They  afferted,  that  obfervation  ought  princi¬ 
pally  to  be  employed  in  two  different  ways  j  firft  in 
difeovering  what  things  are  falutary,  and  what  are  of 
an  indifferent  nature  }  and,  fecondly,  what  particular 
difeafe  is  produced  by  a  certain  concurrence  of  fymp- 
toms ;  for  they  did  not  call  every  fymptOm  a  difeafe, 
but  only  fuch  a  combination  of  them  as  from  long  ex¬ 
perience  they  found  to  accompany  each  other,  and  pro¬ 
duced  fuch  diforders  as  began  and  terminated  in  the 
fame  manner. 

On  the  other  hand,  the  dogmatift  affirmed,  that 
there  was  a  neceffity  for  knowing  the  latent  as  well 
as  the  evident  caufes  of  difeafes,  and  that  the  phyli- 
cian  ought  to  underhand  the  natural  adlions  and  func¬ 
tions  of  the  human  body,  which  neceffarily  prefup- 
pofes  a  knowledge  of  the  internal  parts.  By  fecret 
or  latent  caufes  they  meant  fuch  as  related  to  the  ele¬ 
ments  or  principles  of  which  our  bodies  are  compofed, 
and  which  are  the  origin  of  a  good  or  bad  ftate  of 
health.  They  afferted  that  it  wras  impoffible  to  know 
how  to  cure  a  difeafe  without  knowing  the  caufe 
whence  it  proceeded  •,  becaufe  undoubtedly  it  behoved 
difeafes  to  vary  prodigioufly  in  themfelves  according  to 
the  different  caufes  by  which  they  were  produced. 

The  next  remarkable  perfon  in  the  hiftory  of  phyfic 
is  Afclepiades,  who  flouriftied  in  the  century  immedi- 
ately  preceding  the  birth  of  Chrift.  He  introduced 
the  philofophy  of  Democritus  and  Epicurus  into  me¬ 
dicine.  and  ridiculed  the  dodlrines  of  Hippocrates. 
H  *  afferted,  that  matter  confidered  in  itfelf  was  of  an 
unchangeable  nature  *,  and  that  all  perceptible  bodies 
were  compofed  of  a  number  of  fmallcr  ones,  between 
which  there  were  interfperfed  an  infinity  of  fmallfpaees 
totally  void  of  all  matter.  He  thought  that  the  foul 
itfelf  was  compofed  of  thefe  fmall  bodies.  He  laughed 
at  the  principle  called  Nature  by  Hippocrates,  and 
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alfo  at  the  imaginary  faculties  faid  by  him  to  be  fub- 
fervient  to  her  ;  and  ftill  more  at  what  he  called  At - 
traElion.  This  lalt  principle  Afclepiades  denied  in 
every  inftance,  even  in  that  of  the  loadftone  and  ftecl, 
imagining  that  this  phenomenon  proceeded  from  a 
concourfe  of  corpufcles,  and  a  particular  difpofitien  or 
modification  of  their  pores.  He  alfo  maintained,  that 
nothing  happened  or  was  produced  without  fome  caufe  j 
and  that  what  was  called  nature  was  in  reality  no 
more  than  matter  and  motion.  From  this  laft  prin¬ 
ciple  he  inferred  that  Hippocrates  knew  not  what  he 
faid  when  he  fpoke  of  Nature  as  an  intelligent  being, 
and  aferibed  qualities  of  different  kinds  to  her.  lor 
the  fame  reafon  he  ridiculed  the  dodlrine  of  Hippo¬ 
crates  with  regard  to  crifes ;  and  afferted  that  the 
termination  of  difeafes  might  be  as  well  accounted  for 
from  mere  matter  and  motion.  He  maintained,  that 
we  were  deceived  if  we  imagined  that  nature  always 
did  good  ;  fmee  it  was  evident  that  (lie  often  did  a 
great  deal  of  harm.  As  for  the  days  particularly 
fixed  upon  by  Hippocrates  for  crifes,  or  thofe  on 
which  we  ufually  obferve  a  change  either  for  the  bet¬ 
ter  or  the  worfe,  Afclepiades  denied  that  fuch  altera¬ 
tions  happened  on  thofe  days  rather  than  on  others. 

Nay,  he  afferted  that  the  crifis  did  not  happen  at  any 
time  of  its  own  accord,  or  by  the  particular  determi¬ 
nation  of  nature  for  the  cure  of  the  diforder,  but  that 
it  depended  rather  on  the  addrefs  and  dexterity  of  the 
phyfician ;  that  we  ought  never  to  wait  till  a  diftem- 
per  terminates  of  its  own  accord,  but  that  the  phyfi¬ 
cian  by  his  care  and  medicines  muft  haften  on  and  ad¬ 
vance  the  cure. — According  to  him,  Hippocrates  and 
other  ancient  phyficians  attended  their  patients  rather 
with  a  view  to  obferve  in  wThat  manner  they  died 
than  in  order  to  cure  them  \  and  this  under  pretence 
that  Nature  ought  to  do  all  herfelf,  without  any  affift- 
ance. 

According  to  Afclepiades,  the  particular  affemblage 
of  the  various  corpufcles  above  mentioned,  and  repre¬ 
sented  as  of  different  figures,  is  the  reafon  why  there 
are  feveral  pores  or  intcrftices  within  the  common 
mafs,  formed  by  thefe  corpufcles  j  and  why  thefe  pores 
are  of  a  different  fize.  This  being  taken  for  granted, 
as  thefe  pores  are  in  all  the  bodies  we  obferve,  it  muft 
of  eourfe  follow  that  the  human  body  has  fome  pecu¬ 
liar  to  itfelf,  which,  as  well  as  thofe  of  all  other  bo¬ 
dies,  contain  certain  minute  bodies,  which  pafs  and  re- 
pafs  by  thofe  pores  that  communicate  with  each  other } 
and  as  thefe  pores  or  interlaces  are  larger  or  fmaller, 
fo  the  corpufcles  which  pafs  through  them  differ  pro- 
portionably  as  to  largenefs  and  minutenefs.  The  blood 
confifts  of  the  largeft  of  thefe  corpufcles,  and  the  fpirits, 
or  the  heat,  of  the  fmalleft. 

From  thefe  principles  he  infers,  that  as  long  as  the 
corpufcles  are  freely  received  by  the  pores,  the  body 
remains  in  its  natural  ftate  \  and  on  the  contrary,  it 
begins  to  recede  from  that  ftate,  when  the  corpufcles 
find  any  obftacle  to  their  paffage.  Health  therefore 
depends  on  the  juft  proportion  between  the  pores  and 
the  corpufcles  they  are  deftined  to  receive  and  t ran fmitj 
as  difeafes,  on  the  contrary,  proceed  from  a  difpropor- 
tion  between  thefe  pores  and  the  eorpufclcs.  The  moft 
ufual  obftacle  on  this  occafion  proceeds  from  the  cor¬ 
puscles  embracing  each  other,  and  being  retained  in 
fome  of  their  ordinary  paffages,  w  hether  thefe  corpuf¬ 
cles 
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Afclepi-  elcs  arrive  in  too  large  ft  number,  are  of  irregular  fi- 
gures,  move  too  faft  or  too  flow,  &c. 

Among  the  difeafes  produced  by  the  corpufeles  flop¬ 
ping  of  their  own  aceord,  Afclepiades  reckoned  phren- 
fles,  lethargies,  pleurifies,  and  burning  fevers.  Pains, 
in  particular,  are  elafled  among  the  aecidents  which 
derive  their  origin  from  a  ftagnation  of  the  largefl  of 
all  the  corpufeles  of  which  the  blood  eonfifls.  Among 
the  diforders  produced  by  the  bad  flate  and  difpofition 
of  the  pores,  he  placed  deliquiums,  languors,  extenua¬ 
tions,  leannefs,  and  dropfles.  Thefe  Jail  diforders  he 
thought  proceeded  from  the  pores  being  too  much  re¬ 
laxed  and  opened  :  the  dropfy  in  particular,  he  thinks, 
proceeds  from  the  flefli  being  perforated  with  various 
fmall  holes,  whieh  eonvert  the  nourifliment  received 
into  them  into  water.  Hunger,  and  efpecially  that 
fpeeies  of  it  ealled  fames  canina ,  proceeds  from  an  open¬ 
ing  of  the  large  pores  of  the  flomach  and  belly  ;  and 
thirft  from  an  opening  of  their  fmall  ones.  Upon  the 
fame  principles  he  accounted  for  intermittent  fevers. 
According  to  him,  quotidian  fevers  are  eaufecl  by  a 
retention  of  the  largefl  corpufeles,  thole  of  the  tertian 
kind  by  a  retention  of  eorpufcles  fomewhat  fmaller, 
and  quartan  fevers  are  produced  by  a  retention  of  the 
fmallefl  eorpufcles  of  all. 

The  practice  of  Afclepiades  was  fuited  to  remove 
thefe  imaginary  eaufes  of  diforders.  He  compofed  a 
book  concerning  common  remedies,  which  he  princi¬ 
pally  reduced  to  three,  viz.  geflation,  fridion,  and 
the  ufe  of  wine.  By  various  exercifes  he  propofed  to 
render  the  pores  more  open,  and  to  make  the  juices 
and  fmall  bodies,  whieh  eaufe  difeafes  by  their  reten¬ 
tion,  pafs  more  freely  ;  and  while  the  former  phyficians 
had  not  recourfe  to  geflation  till  towards  the  end  of 
long  continued  diforders,  and  when  the  patients,  though 
entirely  free  from  fever,  were  yet  too  weak  to  take 
fuffieient  exereife  by  walking,  Afclepiades  ufed  gefla¬ 
tion  from  the  very  beginning  of  the  moll  burning  fe¬ 
vers.  He  laid  it  down  as  a  maxim,  that  one  fever  was 
to  be  cured  by  another  ;  that  the  flrength  of  the  pa¬ 
tient  was  to  be  exhaufted  by  making  him  watch  and 
endure  thirft  to  fueh  a  degree,  that,  for  the  two  firft 
days  of  the  diforder,  he  would  not  allow  them  to  eool 
their  mouths  with  a  drop  of  water.  Celfus  alfo  obferves, 
that  though  Afelepiades  treated  his  patients  like  a  but¬ 
cher  during  the  firft  days  of  the  diforder,  he  indulged 
them  fo  far  afterwards  as  even  to  give  directions  for 
making  their  beds  in  the  foftcil  maimer.  On  feveral 
oceafions  Afclepiades  ufed  fridions  to  open  the  pores. 
The  dropfy  was  one  of  the  diftempers:  in  whieh  this  re 
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fes  :  he  alfo  made  them  fmell  ftrong-feented  fubfanccs,  Afclepi- 
fueh  as  vinegar,  caftor,  and  rue,  in  order  to  make  them  ,ades>  &c\ 
fneeze  ;  and  applied  to  their  heads  eataplafms  of  mufl-  '  *” 

ard  made  up  with  vinegar. 

Befides  thefe  remedies,  Afclepiades  enjoined  his  pa¬ 
tients  abftinence  to  an  extreme  degree.  For  the  firfl 


medy  wa*  ufed  ;  but  the  mofl  Angular  attempt  was, 
by  this  means,  to  lull  phrenetic  patients  afleep.  But 
though  he  enjoined  exereife  fo  mueh  to  the  fiek,  he 
denied  it  to  thefe  in  health  ;  a  condud  not  a  little  fur- 
prifing  and  extraordinary.  He  allowed  wine  freely  to 
patients  in  fevers,  provided  the  violence  of  the  diftem- 
per  was  fomewhat  abated.  Nor  did  he  forbid  it  to 
thofr  who  were  afflided  with  a  phrenfv  :  nay,  he  or¬ 
dered  them  to  drink  it  till  they  were  intoxicated,  pre¬ 
tending  by  that  means  to  make  them  fleep-,  beeaufe, 
he  fad,  wine  had  a  nareotic  quality  and  procured  fleep, 
whieh  he  thought  abfolutely  neceflary  for  thofe  who 
laboured  under  that  diforder.  To  lethargic  patients  lie 
uf<H  it  on  qmrpofe  to  excite  them,  and  roufe  their  fen- 
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three  days,  according  to  Celfus,  he  allowed  them  no 
aliment  whatever,  but  on  the  fourth  began  to  give 
them  victuals.  According  to  Ccelius  Aurelianus,  how¬ 
ever,  he  began  to  nourifh  his  patients  as  foon  as  the  ae- 
ceflioa  of  the  difeafe  was  diminiflied,  not  waiting  till 
an  entire  remiflion  ;  giving  to  fome  aliments  on  the 
firft,  and  fome  on  the  fecond,  to  lome  on  the  third, 
and  fo  on  to  the  feventh  day.  It  feems  almoft  incredi¬ 
ble  to  us,  that  people  fhould  be  able  to  faft  till  this  laft- 
mentioned  term  $  but  Celfus  allures  us,  that  abftinence 
till  the  feventh  day  was  enjoined  even  by  the  predecef- 
fors  of  Afelepiades. 

The  next  great  revolution  whieh  happened  in  the 
medicinal  art,  was  brought  about  by  Themifon,  the 
difeiple  of  Afelepiades,  who  lived  not  long  before  the 
time  of  Celfus,  during  the  end  of  the  reign  of  Auguf- 
tus,  or  beginning  of  that  of  Tiberius.  The  led  found¬ 
ed  by  him  was  ealled  methodic ,  beeaule  he  endeavoured  Methodic 
to  find  a  method  of  rendering  medieinc  more  eafy  than  fed. 
formerly. 

He  maintained,  that  a  knowledge  of  the  eaules  of  Themifon.' 
difeafes  was  not  neceflary,  provided  we  have  a  due  re¬ 
gard  to  what  difeafes  have  in  common  and  analogous  to 
one  another.  In  conlequenee  of  this  principle,  he  di¬ 
vided  all  difeafes  into  two,  or  at  moft  three,  kinds. 

The  firft  included  difeafes  arifing  from  llridure  ;  the 
fecond,  thofe  arifing  from  relaxation  ;  and  the  third, 
thofe  of  a  mixed  nature,  or  fueh  as  partook  both  of 
ftridure  and  relaxation. 

Themilon  alfo  alferted,  that  difeafes  arc  foinetimes 
acute,  and  fometimes  ehronieal  ;  that  for  a  certain  time 
they  inereafe  ;  that  at  a  certain  time  they  are  at  their 
height  y  and  that  at  laft  they  were  obferved  to  dimi- 
nifh.  Acute  difeafes,  therefore,  according  to  him, 
muft  be  treated  in  one  way,  and  ehronieal  difeafes  in 
another  ;  one  method  muft  be  followed  with  fueh  as  are 
m  their  augmentation,  another  with  fueh  as  are  at  their 
height,  and  a  third  with  fueh  as  are  in  their  deelen- 
fion.  He  afierted  that  the  whole  of  medicine  eonfifled 
in  the  obfervation  of  that  fmall  number  of  rules  which 
are  founded  upon  things  altogether  evident.  Pie  faid, 
that  all  diforders,  whatever  their  nature  was,  if  includ¬ 
ed  under  any  of  the  kinds  above  mentioned,  ought  to 
be  treated  precifely  in  the  fame  way,  in  whatever  coun¬ 
try  and  with  whatever  fymptoms  they  happen  to  arife. 

Upon  thefe  principles,  he  defined  medicine  to  be  a  me¬ 
thod  of  eonduding  to  the  knowledge  of  what  difeafes 
have  in  eommon  with  each  other. 

Themifon  was  old  when  he  laid  the  foundation  of 
the  methodic  fed  ;  and  it  was  only  brought  to  perfec-  g 
tion  by  Theflalus,  who  lived  under  the  emperor  Nero.  ThcffaluS. 
Galen  and  Pliny  accufe  this  phyfician  of  intolerable  in¬ 
ference  and  vanity,  and  report  that  he  gave  himfejf 
the  air  of  defpifing  all  other  phyfteiaas  ;  and  fo  intole¬ 
rable  was  his  vanity,  that  he  afliimed  the  title  of  the 
conqueror  of  phyficians,  which  he  eaufe  d  to  be  put  up¬ 
on  his  tomo  in  the  Appian  way.  Never  was  moun-  * 
tebank  (fays  Pliny)  attended  by  a  greater  number  of 
G  e  fpedaters 
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ThemJhs,  fpe<5lators  tiun  Theffalus  had  generally  about  him  3 

t  ^  *  >  ai*d  this  circumflanee  is  the  lefs  to  be  wondered  at.  if 

we  confider  that  lie  promifed  to  teach  the  whole  art  of 
medieine  in  lefs  than  fix  months.  In  reality,  the  art 
might  be  learned  much  fooner  if  it  comprehended  no 
more  than  what  the  methodics  thought  neceffary  :  for 
they,  cut  off  the  examination  of  the  eaufes  of  difeafes 
followed  by  the  dogmatics  3  and  fubllituted  in  the 
room  of  the  laborious  obfervations  of  the  empirics,  in¬ 
dications  drawn  from  the  analogy  of  difeafes,  and  the 
mutual  re  fern  [fiance  they  bear  to  each  other.  The 
35  moll  fkdful  of  all  the  methodic  fe£t,  and  he  who  put 

Soranns.  the  lail  hand  to  it,  was  Soranus.  He  lived  under 

the  emperors  Trajan  and  Adrian,  and  was  a  native  of 
40  Ephefu?. 

Cclfus.  One  of  the  moll  celebrated  medieal  writers  of  an¬ 

tiquity  was  Celfus,  whom  we  have  already  had  oc~ 
cafion  to  mention.  Moll  writers  agree  that  he  lived 
in  the  time  of  Tiberius,  but  his  country  is  uncertain. 
It  ls  even  difputed  whether  or  not  he  was  a  profeffed 
phyfician.  Certain  it  is,  however,  that  his  books  on 
medicine  are  the  mo  d  valuable  of  all  the  ancients  next 
to  thofe  of  Hippocrates.  From  the  latter,  indeed,  he 
lias  taken  lb  much,  as  to  aequire  the  name  of  the  La¬ 
tin  Hippocrates ;  but  he  has  not  attached  himfelf  to 
him  fo  clofely  as  to  rejedl  the  afiiftance  of  other  au¬ 
thors.  In  many  particulars  he  has  preferred  Afele- 
piades.  With  him  lie  laughs  at  the  critical  days  of 
Hippocrates,  and  aferibes  the  invention  of  them  to 
a  foolifh  and  fupcrftitious  attachment  to  the  Pythago¬ 
rean  dodlrine  of  numbers.  He  alfo  reje&ed  the  doe- 
trine  of  Hippocrates  with  regard  to  venefedlion,  of  which 
he  made  a  much  more  general  ufe  ;  but  did  not  take 
away  fo  much  blood  at  a  time,  thinking  it  much  better 
to  repeat  the  operation  than  weaken  the  patient  by  too 
great  an  evacuation  at  once.  He  ufed  cupping  alfo 
much  more  frequently,  and  differed  from  him  with  re¬ 
gard  to  purgatives.  In  the  beginning  of*  diforders,  he 
laid,  the  patients  ought  to  endure  hunger  and  third  : 
but  afterwards  they  vrere  to  be  nouriihed  with  good 
aliments 3  of  which,  however,  they  were  not  to  take 
too  much,  nor  fill  thcmfelvcs  fuddenly,  after  having 
faded  long.  He  does  not  fpecify  how  long  the  pa¬ 
tient  ought  to  praftife  abdinence  3  but  affirms,  that  in 
this  particular  it  is  neceffary  to  have  a  regard  to  the 
difcafe,  the  patient,  the  feafon,  the  climate,  and  other 
cireumdances  of  a  like  nature.  The  figns  drawn  from 
the  pulfe  he  looked  upon  to  be  very  precarious  and  un¬ 
certain.  “  Some  (fays  he)  lay  great  drefs  upon  the 
beating  of  the  veins  or  the  arteries  3  which  is  a  deceit¬ 
ful  circum dance,  fince  that  beating  is  flow  or  quick, 
and  varies  very  mueh,  according  to  the  age,  fex,  and 
conditution  of  the  paiicnt.  It  even  fometimes  happens 
that  the  pulfe  is  weak  and  languid  when  the  domaeh  is 
difordcred,  or  in  the  beginning  of  a  fever.  On  the 
contrary,  the  pulfe  is  often  high,  and  in  a  violent  com¬ 
motion,  when  one  has  been  expofed  to  the  fun,  or 
comes  out  of  a  bath,  or  from  ufing  exercife  3  or  when 
one  is  under  the  influence  of  anger,  fear,  or  any  other 
paffion.  Beficies,  the  pulfe  is  eafily  changed  by  the 
arrival  of  the  phyfician,  in  confequcnce  of  the  patient’s 
anxiety  to  know  what  judgment  he  will  pafs  upon  his 
cafe.  T  o  prevent  this,  the  phyfieian  mud  not  feel  the 
patient’s  pulfe  on  his  fird  arrival :  he  mud  fird  fit  down 
by  him,  aHume  a  cheerful  air,  inform  himfelf  of  his  con- 
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dition  3  and  if  he  is  under  any  dread,  endeavour  to  re-  Celfus,  &c> 
move  it  by  encouraging  difeourfe  3  after  which  lie  may  — 

examine  the  beating  of  the  artery.  This,  neverthelefs, 
does  not  hinder  us  from  concluding,  that  if  the  fight 
of  the  phyfician  alone  can  produce  fo  remarkable  a 
change  in  the  pulfe,  a  thoufand  other  caufes  may  pro¬ 
duce  the  fame  cffe£L”  But  air  hough  .  Celfus  thought 
for  himfelf,  and  in  not  a  few  particulars  differed  from 
his  prcdeccffors,  vet  in  his  writings,  which  are  not  only 
dill  preferred,  but  have  gone  through  aimed  innu* 
merable  editions,  we  have  a  compendious  view  of  the 
practice  of  almod  all  his  predcccilors  :  and  lie  treats 
of  the  healing  art  in  all  its  branches,  whether  per¬ 
formed  many,  vitiu,  vel  msdiemnentis .  His  writings, 
therefore,  will  naturally  be  confuted  by  every  one 
who  wifhes  either  to  become  acquainted  with  the 
practice  of  the  ancients  prior  to  the  fall  of  the  Roman 
empire,  or  to  read  medical  Latin  in  its  greated  pu- 

rit7‘  .  4I 
About  the  131(1  year  after  Chrid,  in  the  reign  ofGakru 

the  emperor  Adrian,  lived  the  celebrated  Galen,  a  na¬ 
tive  of  Pergamus,  whofe  name  makes  fuch  a  confpieu- 
ous  figure  in  the  hidory  of  phyfic.  At  this  time  the 
dogmatic,  empiric,  methodic,  and  other  feds,  had 
each  their  abettors.  The  methodics  w^ere  held  in 
great  edeem,  and  locked  upon  to  be  fuperior  to  the 
dogmatics,  who  were  drangely  divided  among  them- 
felves,  feme  of  them  following  Hippocrates,  others 
Erafidratus,  and  others  Afckpiades.  'I 'he  empirics 
made  the  lead  considerable  figure  of  any.  Galen  un¬ 
dertook  the  reformation  of  medicine,  and  reflored  - 
dogmalifm.  He  feems  to  have  been  of  that  fe£t 
which  wTas  ealled  cclcBic,  from  their  choofing  out  of 
different  authors  what  they  edeemed  good  in  them, 
without  being  particularly  attached  to  any  one  more 
than  the  red.  This  declaration  lie  indeed  fets  out 
with  3  but,  notwithdanding  this,  he  follows  Hippocrates 
much  more  than  any  other,  or  rather  follows  nobody 
elfe  but  him.  Though  before  his  time  feveral  phyfi- 
eians  had  commented  on  the  works  of  Hippocrates,  yet 
Galen  pretends  that  none  of  them  had  underdood  his 
meaning.  His  fird  attempt,  therefore,  was  to  explain 
the  werks  of  Hippocrates  ;  with  which  view  he  wrote 
a  great  deal,  and  after  this  fet  about  compofing  a  fyf- 
tem  of  his  own.  In  one  of  his  books  entitled,  “  Of 
the  cdablifliment  of  medicine,”  he  defines  the  art  to  be 
one  which  teaches  to  preferve  health  and  cure  difcafe?. 

In  another  book,  however,  he  propofes  the  following- 
definition  :  “  Medicine  (fays  he)  is  a  feience  which 
teaches  what  is  found,  and  what  is  not  fo  3  and  what 
is  of  an  indifferent  nature,  or  holds  a  medium  between 
what  is  found  and  what  is  the  reverfe.”  He  affirmed, 
that  there  are  three  things  which  conditute  the  object 
of  medicine,  and  whkffi  the  phyfician  ought  to  confider 
as  found,  as  not  found,  or  of  a  neutral  and  indifferent 
nature.  Thofe  are  the  body  itfelf,  the  figns,  and  the 
caufes.  He  efleems  the  human  body  found,  when  it  is 
in  a  good  date  or  habit  with  regard  to  the  Ample  parts 
of  whi eh  it  is  compofed,  and  when  befides  there  is  a 
jud  proportion  between  the  organs  formed  of  thefe  Am¬ 
ple  parts.  On  the  contrary,  the  body  is  reckoned  to 
be  unfound, ^  when  it  recedes  from  this  date,  and  the 
jud  proportion  above  mentioned.  It  is  in  a  date  of 
neutrality  or  indifference,  when  it  is  in  a  medium  be¬ 
tween  foundnefs  and  its  oppofile  date.  The  falutary 

figns 
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%ns  are  fuch  as  Indicate  prefent  health,  and  prognofti- 
'  v  cate  that  the  man  may  remain  in  that  ft  ate  for  fome 
time  to  come.  The  infalubrious  Tigris,  on  the  contrary, 
indicate  a  prefent  difordcr,  or  lay  a  foundation  for  fuf- 
pecting  the  approach  of  one.  The  neutral  figns,  or 
fuch  as  are  of  an  indifferent  nature,  denote  neither 
health  nor  indifpofition,  either  for  the  prefent,  or  for 
the  time  to  come.  In  like  manner  he  fpeaks  of  caufes 
falutary,  unfalutary,  and  indifferent. 

1  nefe  three  difpofitions  of  the  human  body,  that  is, 
foundnefs,  its  reverfe,  and  a  neutral  ftate,  comprehend 
all  the  differences  between  health  and  diforder  or  in- 
difpofition  :  and  eaeli  of  thefe  three  ftates  or  difpofi¬ 
tions.  has  -a  certain  extent  peculiar  to  itfelf.  A  found 
habit  ef  body,  according  to,  the  definition  of  it  already 
givxn^  is  very  rare,  and  perhaps  never  to  be  met  with; 
but  this  does  not  hinder  us  to  luppofe  fuch  a  ^lodel  for 
regulating  our  judgment  with  refpeft  to  different  con¬ 
ftitutions.  On  this  principle  Galen  eftablifties  eight 
other  principal  conftitutions,  all  of  which  differ  more 
or  lefs  from  the  perfect  model  above  mentioned.  The 
four  fir  ft  are  fuch  as  have  one  of  the  four  qualities  of 
hot,  cold,  moift,  or  dry,  prevailing  in  too  great  a 
degree  ;  and  accordingly  receive  their  denomination 
from  that  quality  which  prevails  over  the  reft.  The 
four  other  ipeeies  of  conftitutions  receive  their  deno¬ 
minations  from  a  combination  of  the  above  mentioned  • 
fo  that,  according  to  his  definition,  there  maybe  a  hot 
and  dry,  a  hot  and  moift,  a  cold  and  moift,  arid  a 
cold  and  drv,  .conftitution.  Befides  thefe  differences, 
there  are  certain  others  which  refult  from  occult  and 
latent  caufes,  and  which,  by  Galen,  are  faid  to  arife 
from  an  idiofijncrafij  of  conftitution.  It  is  owing  to  this 
idiofyncrafy  that  kmc  have  an  averfion  to  one  kind' 
of  aliment  and  fome  to  another  ;  that  fome  cannot  en¬ 
dure  particular  fmelis,  &c.  But  though  thefe  eight  laft- 
mentioned  con  ffi  tut  ions  fall  fiiort  of  the  perfe&ion  of 
the  firft,  it  does  not  thence  follow,  that  thole  to  whom 
they  belong  are  to  .be  claffed  among  the  valetudinary* 
arr!  difeafed.  A  difeafe  only  begins  when  the  devia¬ 
tion  becomes  fo  great  as  to  hinder  the  due  aClion  of 
fome  parts. 

Galen  describes  nt  great  length  the  figns  of  a  good 
*r  bad  conftitution,  as  well  as  thofe  of  what  he  calls  a 
heutra!  h'ihit.  Thefe  figns  are  drawn  from  the  origi¬ 
ns,  qualities  of  cold,  hot,  moift,  and  dry,  and  from 
their  juft  proportion  or  difpwportion  with  refpeCI  to 
the  bulk,  figure,  and  fituation,  of  the  organical  parts. 
With  Hipocrates  he  eftablifties  three  principles  of  an 
animal  bodv  ;  the  parts,  the  humours,  and  the  fpirits. 

By  the  parts  he  propr-xlv  meant  no  more  than  the  fo- 
lid  parts  ;.and  thefe  he  divided  into  fimilar  and  orga- 
nii  al.  Like  Hippocrates,  he  alfa  acknowledged  four 
humours.;  the  blood,  the  plilegm,  the  vollow  bile  and 
black  bile..  He  eftablifhed  three  different  kinds  off 
fpirits  ;  the  natural,  the  vital,  and  the  animal.  The 
firft  of  thefe  are,  according  to  him,  nothing  elfe  but* 
a  vaPOUr  atifing  from  the  blood,  which  draws  its 

oripin  from  the  liver,  the  organ  or  inftrument  of  fan- 
guificafion.  After  thefe  fpirits  are  conveyed  to  the 
heart,  they,  in  conjunction  with  the  air  we  draw  into 
the  lungs,  become  the  matter  of  the  fecund  fpecies, 
that  is,  of  tue  vital  fpirits,  which  are  a^airi  changed 
J45t<>  thofe  of  the  animal  kind  in  the  brain.  He  fuppo- 
fed  that  thefe  Three  fpecies.  of  .fpirits  ferved  as4nftru- 
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ments  to  three  kinds  of  faculties,  which  refide  in  the 
refpeftive  parts  where  thefe  faculties  are  formed.  The 
natural  faculty  is  the  firft  of  thefe,  which  he  placed  in¬ 
die  liver,  and  imagined  to  prefide  over  the  nutrition, 
growth,  and  generation,  of  the  animal.  The  vital  fa¬ 
culty  he  lodged  in  the  heart,  and  fuppofed  that  by. 
means  of  the  arteries  it  communicated  warmth  and  life 
to  all  the  body.  The  animal  faculty,  the  nobleft  of 
all  the  three,  and  with  which  the  reafoning  or  go¬ 
verning  faculty  was  joined,  according  to  him,  has  its 
feat  in  the  brain  ;  and,  by  means  of  the  nerves,  dis¬ 
tributes  a  powrer  of  motion  and  fenfation  to  all  the 
parts,  and  prefides  over  all  the  other  faculties.  The 
original' fource  or  principle  of  motion  in  all  thefe  fa¬ 
culties,  Galen,  as  well  as  Hippocrates,  defines  to  be 
Nature . 

Upon  thefe  principles  Galen  defined  a  difeafe  to  be 
“  a  preternatural  difpofition  or  affe&ion  of  the 

parts  of  the  body,  as  primarily,  and  of  itfelf,  hinder* 
their  natural  and  proper  a&ion.”  He  eftablifhed  three 
principal  kinds  of  difeafes  :  the  firft  relates  to  the  fi~ 
milar  parts ;  the  fceond,  to  the  organical  ;  and  the 
third  is  common  to  both  thefe  parts.  The  firft  kind 
of  difeafes  confifts  in  the  in  temperature  of  the  fimilar 
parts  ;  and  this  is  divided  into  an  intemperature  with - 
out  matter ,  and  an  in  temperature  with  matter.  The 
firft  dileovers  itfelf  when  a  part  has  more  or  lefs  heat 
or  cold  than  it  ought  to  have  without  that  change  of 
quality  in  the  part  being  fupported  and  maintained  by 
any  matter.  1  hus,  for  inftance,  a  perfon’s  head  may 
be  overheated  and  indifpofed  by  being  expofed  to  the 
heat  of  the  fun,  without  that  heat  being  maintained  by 
the  continuance  or  congeftion  of  any  hot  humour  in 
the  part.  1  lie  fecond  fort  of  intemperature  is  when 
any  part  is  not  only  rendered  hot  or  cold,  but  alfo  fill¬ 
ed  with  a  hot  or  cold  humour,  which  are  the  caufes 
of  the  heat  or  cold  felt  in  the  part.  Galen  alfo  ac¬ 
knowledged  a  fimple  intemperature:  that  is,  when  one 
of  the  original  qualities,  fuch  as  heat  or  cold,  exceeds 
the  natural  ftandard  alone  and  feparately;  and  a  com¬ 
pound  in  temperature,  when  two  qualities  are  joined  to¬ 
gether,  fuch  as  heat  and  drynefs,  or  coldnefs  and  hu¬ 
midity.  He  alfo  eftablifhed  an  equal  and  unequal  tem¬ 
perature.  The  former  is  that  which  is  equally  in  all 
the  body,  or  .  in  any  particular  part  of  it,  and  which, 
creates  no  pain,  becaufe  it  is  become  habitual,  fuch  as 
drynefs  in  the  he&ic  conftitution.  The  latter  is  diftin- 
gu iftied  from  the  former,  in  that  it  does  not  equally 
fubfift  in  the  whole  of  the  bodv,  or  in  the  whole  of  a 
part.  .Of  this  kind  of  intemperature  we  have  ex¬ 
amples  in  certain  fevers,  where  heat  and  cold,  equally, 
arid  almoft  at  the  fame  lime,  attack  the  fame  part  ;  or 
in  other  ,  fevers  which  render  the  furface  of  the  body 
eold  as  ice,  while  the  internal  parts  burn  with  heat ; 
or,  la  Illy,  in  cafes  where  the  ftomach  is  cold  and  the 
liver  hot. 

.  The  fecond  kind  of  diforders,  relating  to  the  orga-* 
nical  parts,  refill ts  from  irregularities  of  thefe  parts, 
with  refpe&  to  the  number,  bulk,  figure,  fituation,  &c! 
as  when  one  has  fix  fingers,  or  only  four;  w  hen  one  has 
any  part  larger  or  fmaller  than  it  ought  to  be,  &c. 

The  third  kind,  which  is  common  Loth  to  the  fituiiai? 
and  the  organical  part'.,  is  a  folution  of  continuity* 
which  happens  when  any  fimilar  or  compound  part  i$ 
cut,  bruited,  or  corroded. 
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Like  Hippocrates,  Galen  diftinguifhed  difeafes  into 
acute  and  chronical  ;  and,  with  refpe£l  to  their  nature 
and  genius,  into  benign  and  malignant  \  alfo  into  epi¬ 
demic,  endemic,  and  fporadic. 

After  having  diflinguiflied  the  kinds  of  difeafes,  Ga¬ 
len  comes  to  explain  their  caufes  j  which  he  divides  into 
external  and  internal.  The  external  caufes  of  difeafes, 
according  to  him,  are  fix  things,  which  contribute  to 
the  prefervation  of  health  when  they  are  well  difpofed 
and  properly  ufed,  but  produce  a  contrary  effect  when 
they  are  imprudently  ufed  or  ill  difpofed.  Thefe  fix 
things  are,  the  air,  aliments  and  drink,  motion  and 
reft,  fleeping  and  -watching,  retention  and  excretion, 
and  laftly  the  paflions.  All  thefe  arc  called  the  pro - 
catariiic  or  beginning  caufes,  becaufe  they  put  in  mo¬ 
tion  the  internal  caufes ;  which  are  of  t-wo  kinds,  the 
antecedent  and  the  conjunB .  The  former  is  difeover- 
ed  only  by  reafoning  5  and  confifts  for  the  moft  part 
in  a  peccancy  of  the  humours,  either  by  plenitude 
or  eacochymy,  i.  e.  a  bad  ftate  of  them.  When  the 
humours  are  in  too  large  a  quantity,  it  is  called  a 
plethora  ;  but  we  muft  obferve,  that  this  word  equally 
denotes  too  large  a  quantity  of  all  the  humours  to¬ 
gether,  or  a  redundance  of  one  particular  humour 
which  prevails  over  the  reft.  According  to  thefe  prin¬ 
ciples,  there  may  be  a  fanguine,  a  bilious,  a  pituitous, 
or  a  melancholy  plenitude  :  but  there  is  this  difference 
between  the  fanguine  and  the  three  other  plenitudes, 
that  the  blood,  which  is  the  matter  of  the  former,  may 
far  furpafs  the  reft  :  whereas,  if  any  of  the  three  laft- 
mentioned  ones  do  fo,  the  cafe  is  no  longer  called  pleni- 
fade,  but  cacochjmia  ;  becaufc  thefe  humours,  abound¬ 
ing  more  than  they  ought,  corrupt  the  blood.  The 
caufes  he  alfo  divides  into  fuch  as  are  manifeft  and  evi¬ 
dent,  and  fuch  as  are  latent  and  obfeure.  The  firft  are 
fuch  as  fpontaneoufty  come  under  the  cognizance  of 
our  fenfes  when  they  a  61  or  produce  their  effe£ts  :  the 
fecond  are  not  of  themfelves  perceptible,  but  may  be 
difeovered  by  reafoning  :  the  third  fort,  i.  e.  fuch  as 
he  calls  occult  or  concealed ,  cannot  be  difeovered  at  all. 
Among  this  laft  he  places  the  caufe  of  the  hydro¬ 
phobia. 

He  next  proeecds  to  confider  the  fymptoms  of  dif¬ 
eafes.  A  fymptom  he  defines  to  be  “  a  preternatural 
affe£lion  depending  upon  a  difeafe,  or  which  follows  it 
as  a  fliadow  does  a  body.”  He  acknowledged  three 
kinds  of  fymptoms :  the  firft  and  moft  confiderable  of 
thefe  confifted  in  the  a£lion  of  the  parts  being  injured 
or  hindered  \  the  fecond  in  a  change  of  the  quality  of 
the  parts,  their  actions  in  the  mean  time  remaining 
entire  :  the  third  related  to  defefts  in  point  of  excre  ¬ 
tion  and  retention. 

After  having  treated  of  fymptoms,  Galen  treats  of 
the  figns  of  difeafes.  Thefe  arc  divided  into  dia- 
gnojlic  and  prognojlic .  The  firft  are  fo  called  becaufe 
they  enable  us  to  know  difeafes,  and  diftinguifti  them 
from  each  other.  They  are  of  two  forts,  pathognomonic 
or  adjunffi .  The  firft  are  peculiar  to  every  difeafe, 
make  known  its  precife  fpecies,  and  always  accom¬ 
pany  it,  fo  that  they  begin  and  end  with  it.  The 
fecond  are  common  to  feveral  difeafes,  and  only  ferve 
to  point  out  the  difference  between  difeafes  of  the 
lame  fpecies.  In  a  pleurify,  for  inftancc,  the  patho¬ 
gnomonic  figns  are  a  cough,  a  difficulty  of  breathing,  a 
pain  of  the  fide,  and  a  continued  fever  5  the  adjunct 
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figns  are  the  various  forts  of  matter  _ r_ _ 

which  is  fometimes  bloody,  fometimes  bilious,  &c. _ 

The  diagnoftic  figns  were  drawn  from  the  dcfe£live 
or  difordcred  difpofition  of  the  parts,  or  from  the 
difeafes  themfelves  \  fecondly,  from  the  caufes  of  dif¬ 
eafes  ;  thirdly,  from  their  fymptoms  y  and  laftly,  from, 
the  particular  difpofitions  of  each  body,  from  things 
which  prove  prejudicial  and  thofe  that  do  fervice, 
and  from  epidemical  difeafes.— The  prognollic  figns 
he  gathered  from  the  fpecies,  virulence,  and  peculiar 
genius  of  the  difeafe  ;  but  as  we  have  already  fpoken  fo 
largely  concerning  the  prognoftics  of  Hippocrates,  it 

is  luperfluous  to  be  particular  on  thofe  of  Galen. _ 

His  method  of  cure  differed  little  from  that  of  Hip¬ 
pocrates  :  but  from  the  fpecimen  already  given  of 
Galen’s  method  of  teaching  the  medical  art,  it  is  evi¬ 
dent  that  his  fyftem  was  little  elfe  than  a  colle&ion  of 
fpeculations,  diftin£lions,  and  reafonings  5  -whereas  that 
of  Hippocrates  was  founded  immediately  upon  fa£ls, 
which  he  had  cither  obferved  himfelf,  or  had  learned 
from  the  obfervation  of  others. 

The  fyftem  of  Galen,  however,  notwithftanding  ita 
defe£ls  and  abfurdities,  remained  almoft  uncontradi&ed 
for  a  very  long  period.  Indeed  it  may  be  confider- 
ed  as  having  been  the  prevailing  fyftem  till  the  inun¬ 
dation  of  the  Goths  and  Vandals  put  an  almoft  entire 
ftop  to  the  cultivation  of  letters  in  Europe.  But  du¬ 
ring  the  general  prevalence  of  the  fyftem  of  Galen,, 
there  appeared  fome  writers  to  whom  medicine  was  in¬ 
debted  for  improvements,  at  leaft  in  certain  particulars. 

Among  the  moft  diftinguiftied  of  thefe  Are  may  men¬ 
tion  Oribafius,  ALtius,  Alexander,  and  Paulus. 

Oribafius  fiouriflied  about  the  year  360,  and  was  Oriblfius. 
phyfician  to  the  emperor  Julian.  He  fpeaks  very 
fully  of  the  effects  of  bleeding  by  way  of  fcarification, 
a  thing  little  taken  notice  of  by  former  writers  ;  from 
his  own  experience  he  affures  us  that  he  had  found  it 
fuccefsful  in  a  fuppreflion  of  the  menfes,  deftuxions 
of  the  eyes,  headach,  and  ftraitnefs  of  breathing  even 
when  the  perfon  was  extremely  old.  He  tells  his  own 
cafe  particularly,  when  the  piague  raged  in  Afia  and 
he  himfelf  was  taken  ill.  On  the  fecond  day  he  fcari- 
fied  his  leg,  and  took  away  two  pounds  of  blood  ;  by 
which  means  he  entirely  recovered,  as  did  feveral 
others  who  ufed  it.  In  this  author  alfo  we  find  the 
firft  defeription  of  a  furprifmg  and  terrible  diftemper, 
which  he  termed  a  fpecies  of  melancholy 

and  madnefs,  which  he  deferibes  thus.  “  The  per- 
fons  affecled  get  out  of  their  houfes  in  the  night-time, 
and  in  every  thing  imitate  wolves,  and  wander  among 
the  fepulchres  of  the  dead  till  day -break.  You  may 
know  them  by  thefe  fymptoms :  Their  looks  are  pale  ; 
their  eyes  heavy,  hollow,  dry,  without  the  leaft  moif- 
ture  of  a  tear  ;  their  tongue  exceedingly  parched  and 
dry,  no  fpittle  in  their  mouth,  extreme  thirft  5  their 
legs,  from  the  falls  and  the  bruifes  they  receive,  full 
of  incurable  fores  and  ulcers.” 

tius  lived  very  near  the  end  of  the  fifth,  or  in  the  i£tiuf 
beginning  of  the  fixth  century.  Many  paffages  in 
his  writings  ferve  to  fhow  us  how  much  the  a£lual  and 
potential  cautery  were  ufed  by  the  phyficians  of  that 
age.  In  a  palfy,  he  fays,  that  he  ftiould  not  at  all 
hefitate  to  make  an  efehar  either  way,  and  this  in  fe¬ 
veral  places  5  one  in  the  nape,  where  the  fpinal  mar¬ 
row  takes  its  rife,  two  on  each  fide  of  it  3  three  or 
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Alexander.  four  on  the  top  of  the  head,  one  juft  In  the  middle, 
and  three  others  round  it.  He  adds,  that  in  this  cafe’ 
if  the  ulcers  continue  runniug  a  confiderable  time,  he 
fliould  not  doubt  of  a  perfed  recovery.  He  is  ’ftill 
more  particular  when  he  comes  to  order  this  applica¬ 
tion  for  an  inveterate  aflhma,  after  all  other  remedies 
have  been  tried  in  vain.  One,  he  fays,  Ihould  be  made 
on  each  fide  near  the  middle  of  the  joining  of  the  cla¬ 
vicle,  taking  care  nt>t  to  touch  the  wind-pipe  :  two 
other  little  ones  arc  then  to  be  made  near  the  carotids 
under  the  chin,  one  on  each  fide,  fo  that  the  cauftic 
may  penetrate  no  further  than  the  Ikin  ;  two  others 
under  the  breads,  between  the  third  and  fourth  ribs ; 
and  again,  two  more  backwards  towards  the  fifth  and 
fixth  ribs.  Befides  theft?  there  ought  to  be  one  in  the 
middle  of  the  thorax,  near  the  beginning  of  the  xiphoid 
cartilage,  over  the  orifice  of  the  ftomach  ;  one  on  each 
fide  between  the  eighth  and  ninth  ribs  ;  and  three  others 
in  the  back,  one  in  the  middle,  and  the  two  others  juft 
below  it,  on  each  fide  of  the  vertebrae.  Thofe  below 
the  neck  ought  to  be  pretty  large,  not  very  fuperficial, 
not  very  deep  :  and  all  thefe  ulcers  fhould  be  kept  open 
for  a  very  long  time. 

ilLtius  takes  notice  of  the  worms  bred  in  different 
parts  of  the  body,  called  dracuncull ,  which  were  un¬ 
known  to  Galen.  He  feems  alfo  to  be  the  firft  Greek 
writer  among  the  Chriftians,  who  gives  .us  any  fpeci- 
men  of  medicinal  ipells  and  charms  \  fuch  as  that  of 
a  finger  of  St  Blafius  for  removing  a  bone  which  fticks 
in  the  throat,  and  another  in  relation  to  a  fiftula. 
He  gives  a  remedy  for  the  gout,  which  he  calls  the 
grand  drier  ;  the  patient  is  to  ufc  it  for  a  whole  year, 
and  obferve  the  following  diet  each  month.  “  In 
September,  he  muft  eat  and  drink  milk  :  In  Odober 
he^  muft  eat  garlic  *,  in  November,  abftain  from  ba¬ 
thing  ;  in  December,  he  muft  eat  ho  cabbage  ;  in  Ja¬ 
nuary,  he  is  to  take  a  glafs  of  pure  wine  in  the  morn¬ 
ing ;  in.  February,  to  eat  no  beet  •  in  March,  to  mix 
fweet  things  both  in  eatables  and  drinkables  ;  in  April, 
not  to.  eat  horfe-radifh,  nor  in  Mav  the  fifh  called  poly- 
pus ;  in  June,  he  is  to  drink  cold  water  in  a  morning  5 
in  July,  to  avoid  venery  •  and  laftly,  in  Auguft,  to  eat 
no  mallows.”  This  may  fufficiently  fliow  the  quackery 
of  thofe  times,  and  how  fuperftition  was  beginning  to 
44  mix  itfelf  with  the  art. 

Alexander.  .  Alexander,  who  flourifhed  in  the  reign  of  Juftinian 
is  a  more  original  author  than  either  of  the  two  for¬ 
mer.  He  confines  himfelf  dire&ly  to  the  deferibino' 
the  figns  of  difeafes,  and  the  methods  of  cure,  with- 
out  meddling  with  anatomy,  the  materia  medica,  or 
furgerv,  as  all  the  reft  did.  He  employs  a  whole 
book  in  treating  of  the  gout.  One  method  he  takes 
of  relieving  this  difeafe  is  by  purging  ;  and  in  moft  of 
the  purges  he  recommends  hcrmodadyls,  of  which  he 
lias  a  great  opinion.  In  a  caufus,  or  burning  fever 
where  the  bile  is  predominant,  the  matter  fit  for  eva¬ 
cuation,.  and  the  fever  not  violent,  he  prefers  purging 
to  bleeding,  and  fays  that  he  has  often  ordered  purging 
In  acute  fevers  with  furnrifing  fuccefs.  In  the  caufus 
alfo,  if  a  fvneope  happens  from  crude  and  redundant 
humours,  lie  recommends  bleeding.  In  a  fyncope  flic- 
ceeding  the  fuppreflion  of  any  ufual  evacuation,  lie  re¬ 
commends  bleeding,  with  fried  ions.  The  diagnoftics 
upon  which  he  founds  this  prafUce  are  the  following  : 
viz.  a  face  paler  and  more  fwelled  than  ufual,  a  bloated 
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habit  of  body,  with  a  fmall  fluggifh  pulfe,  having  long  Arabian 
intervals  between  the  ftrokes.  In  tertian,  and  much  Hnficians. 

more  in  quartan  fevers,  he  recommends  vomits  above  ' - 

all  other  remedies,  and  affirms  that  by  this  remedy 
alone  he  has  cured  the  moft  inveterate  quartans.  On 
the  bulimus,  or  canine  appetite,  he  makes  a  new  ob- 
fervation,  viz.  that  it  is  fometimes  caufed  by  worms. 

He  mentions  the  cafe  of  a  woman  who  laboured  under 
this  ravenous  appetite,  and  had  a  perpetual  gnawing  at 
her  ftomach  and  pain  in  her  head  :  after  taking  hiera , 

(he  voided  a  worm  above  a  dozen  of  cubits  long,  and 
was  entirely  cured  of  her  complaints.— He  is  ah’o  the 
firft  author  .who  takes  notice  of  rhubarb  ;  which  he  re¬ 
commends  in  a  weaknefs  of  the  liver  and  in  dyfentery. 

— Alexander  is  recommended  by  Dr  Freind  as  one  of 
the  beft  pra&ical  writers  among  the  ancients,  and  well 
worthy  the  perufal  of  any  modern. 

Paulus  was  born  in  the  ifland  Atgina,  and  lived  %  in  Paulwf 
the  7th  century.  He  tranferibes  a  great  deal  from 
Alexander  and  other  phyficians.  His  deferiptions  are 
ffiort  and  accurate.  He  treats  particularly  of  women’s 
diforders  *,  and  feems  to  be  the  firft  inftance  upon  record 
of  a  p.rofelTed  man-midwife ,  for  fo  he  was  called  by  the 
Arabians  :  and  accordingly  he  begins  his  book  with 
tne  diforders  incident  to  pregnant  women.  He  treats 
alfo  very  fully  of  furgery  j  and  gives  fome  diredions, 
according  to  Dr  Freind,  not  to  be  found  in  the  more 
ancient  wrriters. 

After  the.downfal  of  the  Roman  empire,  and  when  Arabian 
the  inundation  of  Goths  and  Vandals  had  almoft  phyficians, 
completely  exterminated  literature  of  every  kind  in 
Europe,  medicine,  though  a  pra61ical  art,  (hared  the 
fame  fate  with  more  abftrad  fciences.  Learning  in 
general,  banifhed  from  the  feat  of  arms,  took  refuge 
among  the  eaftern  nations,  where  the  arts  of  peace 
ftill  continued  to  be  cultivated.  To  the  Arabian  phy¬ 
ficians,  as  they  have  been  called,  we  are  indebted  both 
for  the  prefervation  of  medical  fcience,  as  it  fubfifted 
among  the  Greeks  and  Romans,  and  likewife  for  the 
dexcription  of  fome  new  difeafes,  particularly  the  fmall- 
pox.  Among  the  moft  eminent  of  the  Arabians,  we 
may  mention  Rhafes,  Avicenna,  Albucafis,  and  Aven-  Rhafc? 
zoar.  But  of  their  writings  it  would  be  tedious,  and 
is  unneceffary,  to  give  any  particular  account.— They 
were  for  the  moft  part,  indeed,  only  copiers  of  the 
Greeks.  We  are,  however,  indebted  to  them  for  fome 
improvements.  They  were  the  firft  who  introduced 
chemical  remedies,  though  of  thefe  they  ufed  but  few, 
nor  did  they  make  any  confiderable  progrefs  in  the’ 
chemical  art.  Anatomy  was  not  in  the  leaft  improved 
by  them,  nor  did  furgery  receive  any  advancement  till 
the  time  of  Albucafis,  who  lived  probably  in  the  12th 
century.  They  added  a  great  deal  to  botany  and  the 
materia  medica,  by  the  introdu&ion  of  new  drugs,  of 
the.  aromatic  kind  especially,  from  the  caft,  many  of 
which  are  of  confiderable  ufe.  They  alfo  found  out 
the  way  of  making  fugar  5  and  by  help  of  that,  fyrups  ; 
which  two  new  materials  are  of  great  ufe  in  mixing  up 
compound  medicines.  6  r 

With  regard  to  their  praftice,  in  fome  few  particu¬ 
lars  they  deviated  from  the  Greeks.  Their  purging 
medicines  were  much  milder  than  thole  formerlv  in 
ufe  ;  and  even  when  they  did  preferibe  the  old  ones, 
they  gave  them  in  a  much  lefs  dofe  than  the  Greek  and 
Roman  phyficians.  The  fame  reflection  may  be  made 
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Arabian  concerning  their  manner  of  bleeding,  which  was  never  in  1 506,  afterwards  in  1517,  when  it  was  fo  violent  >v  odems. 
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Phyiicians.  tQ  that  exceffive  degree  pra£li  fed  by  the  Greeks.  I  hey 
deviated  from  Hippocrates,  however,  in  one  very  trivial 
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circumftance,  which  produced  a  violent  controveriy. 
The  queftion  was,  Whether  blood  in  a  pleurify  ought 
to  be  drawn  from  the  arm  of  the  affe£led  fide  or  the 
oppofitc  ?  Hippocrates  had  dire&ed  it  to  be  drawn 
from  the  arm  of  the  affe6led  fide  $  but  the  Arabians, 
following  feme  other  ancient  phyfieians,  ordered  it  to 
be  drawn  from  the  oppofite  one.  Such  was  the  igno¬ 
rance  of  thofe  ages,  that  the  univerfity  of  Salamanca 
in  Spain  made  a  decree,  than  no  one  fhould  dare  to  let 
blood  but  in  the  contrary  arm  ;  and  endeavoured  to 
procure  an  edift  from  the  emperor  Charles  V.  to  fecond 
it  ;  alleging  that  the  other  method  was  of  no  lefs  per¬ 
nicious  eonfequence  to  medicine,  than  Luther’s  herefy 
x  had  been  to  religion. 

In  eonfequence  of  the  general  decay  of  learning  in 
the  weflern  parts  of  the  world,  the  Greek  writers  were, 
entirely  negle&ed,  becaufe  nobody  could  read  the  lan¬ 
guage  ;  and  the  Arabians,  though  principally  copiers 
from  them,  enjoyed  all  the  reputation  that  was  due  to 
the  others.  The  Arabian  phyfic  was  introduced  into 
Europe  very  early,  with  the  moil  extravagant  ap- 
plaufe  :  and’ not  only  this,  but  other  branches  of  their 
learning,  came  into  repute  in  the  weft  j  infomueh  that 
in  the  11th  century,  the  ftudies  of  natural  philofophy 
and  the  liberal  arts  were  called  the  Jludies  of  the  Sara¬ 
cens,  This  was  owing  partly  to  the  crufades  under¬ 
taken  againfl  them  by  the  European  princes ;  and 
partly  to  the  fettlcment  of  the  Moors  in  Spain,  and 
the  intercourfc  they  and  other  Arabians  had  with  the 
Italians.  For,  long  before  the  time  of  the  crufades, 
probably  in  the  middle  of  the  7th  century,  there  were 
Hebrew,  Arabic,  and  Latin  profeffors,  of  phyfic  fettled 
at  Salernum  :  which  place  foon  grew  into  fuch  eredit, 
that  Charles  the  Great  thought  proper  to  found  a 
college  there  in  the  year  8025  the  only  one  at  that 
time  in  Europe.  Conftantine  the  African  flourifhed 
there  towards  the  latter  end  of  the  1  ith  century.  He 
was  a  native  of  Carthage  *,  but  travelled  into  the  eart, 
and  {pent  30  years  in  Babylon  and  Bagdad,  by  which 
means  he  became  matter  of  the  oriental  languages  and 
learning.  He  returned  to  Carthage  •,  but  being  in¬ 
formed  of  an  attempt  again  tt  his  life,  made  his  efeape 
into  Apulia,  where  he  was  recommended  to  Robert. 
Guffcard,  created  in  1^60  duke  of  that  country,  who 
made  him  his  fccretary.  He  was  reputed  to  be  very 
well  verfed  in  the  Greek,  as  well  as  in  the  eattern 
tongues  ;  and  feems  to  have  been  the  ttrtt  who  intro¬ 
duced  either  the  Greek  or  Arabian  phyfic  into  Italy. 
His  works,  however,  contain  nothing  that  is  new,  or 
material  ;  though  he  was  then  accounted  a  very  learned 
man. 

From  this  time  to  the  end  of  the  I  5th  and  begin¬ 
ning  of  the  1 6th  century,  the  hiftory  of  phyfic  fur-, 
nifties  us  with  no  interefting  particulars.  This  period, 
however,  is  famous  for  the  introduflion  of  chemittry 
into  medicine,  and  the  defeription  of  three  new  dis¬ 
tempers,  the  fweating  ficknefs,  the  venereal  difeafe, 
arid  the  feurvy.  The  fweating  fteknefs  began  in  1485 
in  the  army  of  Henry  VII.  upon  his  landing  at  Mil- 
ford -haven,  and  fpread  itfelf  at  London  from  the  21ft 
of  September  to  the  end  of  Offober.  It  returned  there 
jjye  times,  and  always  in  fummer  j  firft  in  14 95,.  then 


that  it  killed  many  in  the  fpace  of  three  hours,  fo  that 
numbers  of  the  nobility  died,  and  of.  the  commonalty 
in  feveral  towns  often  the  one-half  periihed.  It  ap¬ 
peared  the  fourth  time  in  1528,  and  then  proved  mor¬ 
tal  in  fix  hours  \  many  of  the  courtiers  died  of  it,  and 
Henry  VIII.  himfelf  was  in  danger.  In  1329,  and 
only  then,  it  infetted  the  Netherlands  and  Germany, 
in  which  laid  country  it  did  much  mifehief.  The  laft 
return,  of  it  was  in  1 55 1 ,  and  in  Weftminfter  it  carried 
off  1 20  in  a  day.  JL)r  Caius  deferibes  it  as  a  peililent 
contagious  fever,  of  the  duration  of  one  natural  day  j 
the  fweat  he  reckoned  to  be  only  a  natural  fymptom, 
or  crifis  of  the  diftemper.  It  firft  afiedled  feme  par¬ 
ticular  part,  attended  with  inward  heat  and  burning, 
unquenchable  thirft,  reftleffnefs,  ficknefs  at  ftomaeh, 
but  feldom  vomiting,  headach,  delirium,  then  faint- 
nefs,  and  exceffive  drowfinels.  The  pulfe  was  quick 
and  vehement,  and  the  breath  fhort  and  laborious. — - 
Children,  poor  and  old  people,  were  rarely  fubje£l  to  it. 
Of  others,  fcarce  any  efcaped  the  attack,  and  moll  of 
them  died.  Even  by  travelling  into  France  or  Flan¬ 
ders  they  did  not  efeape  ;  and  what  is  ftill  more  ftrange, 
the  Scots  were  faid  not  to  be  affedled  *,  abroad  the 
Englifti  only  were  feized,  and  foreigners  in  England 
were  free.  At  firft  the  phyiicians  were  much  puzzled 
how  to  treat  this  difeafe.  The  only  cure  they  ever 
found,  however,  was  to  carry  on  the  fweat  for  a  long 


time  }  for,  if  flopped,  it  was  dangerous  or  fatal.  The 


way,  therefore,  was  for  the  patient  to  lie  ftill,  and  not 
expofe  himfelf  to’  eold.  If  nature  was  not  ftrong 
enough  to  force  out  the  fweat,  it  was  neceffary  to  af- 
fift  her  by  art,  with  clothes,  wine,  &c.  The  violence 
of  the  diftemper  was  over  in  1  5  hours  $  but  there  was 
no  fecurity  for  the  patient  till  24  were  palled.  In 
fome  ftrong  conftitutions  there  was  a  ncccffity  to  re¬ 
peat  the  fweating,  even  to  1 2  times.  The  removing 
out  of  bed  was  attended  with  great  danger*,  fome 
who  had  not  fweated  enough  fell  into  very  bad  fevers. — 

No  fiefh-meat  was  to  be  allowed  in  all  the  time  of  the 
diftemper  ;  nor  drink  for  the  firft  five  hours.  In  the 
feventh,  the  diftemper  increafed  *,  in  the  ninth  the  de¬ 
lirium  came  on,  and  deep  was  by  all  means, to  be  avoid¬ 
ed.  However  terrible  this  diftemper  appeared  at  firft. 
it  feldom  proved  obftinate,  if  treated  in-  the.  above-men¬ 
tioned  manner.  ^ 

I11  the  beginning  of  the  16th  century,  the  famous  Par acelfijt 
chemift  Paracelfus  introduced  a  new  fvftem  into  me¬ 
dicine,  founded  on  the  principles  of  ehemiftry.  The 
Galenical  fyftem  had  prevailed  till  his  time  *,  but  the 
practice  had  greatly  degenerated,  and  was  become  quite 
trifling  and  frivolous,  The  phyfieians  in  general  reject¬ 


ed  the  ufe  of  opium,  mercury,  and  other  efficacious 


medics.  Paracelfus,  who  made  ufe  of  tliefe,  had 
therefore  greatly  the  advantage  over  them  ;  and  now 
all  things  relating  to  medicine  were  explained  on  ima¬ 
ginary  chemical  principles.  It  will  eatily.be  conceived 
that  a  prafHce  founded  in  this  manner  could  be  no 
other  than  the  moil  dangerous  quackery.  At  this 
time,  however,  it  was  neceffary  ;  for  now7  a  new  dif- 
eafe  overran  the  world,  and  threatened  greater  de¬ 
ft  ruction  than  aimed  all  the  old  ones  put  together, 
both  by  the  violence  of  its  fymptoms,  and  its  battling; 
the  moft  powerful  remedies  at  that  time  known,—1 This 
was  the  venereal  difeafe,  winch  is  fuppofed  to  have  been 
"  imported 
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Moderns^  imported  from  the  Weil  Indies  by.  the  companions  of 
V  Chriilopher  Columbus.  Its  firft  remarkable  appear- 

Appearancefncc  at  th?  hege  of  Naples  in  1494,  from  whence 
'  of  the  vc-  ^  him  alter  propagated  through  Europe,  Alia 
ncrealdif-  and  Africa,  The  fy  imp  toms  with  which  it  made  the 
attack  at  that  time  were  exceedingly  violent,  much 
more  fo  than  they  are  at  prefent )  and  confequcntly 
were  utterly  unconquerable  by  the  Gralenilts.  1  lie 
quacks  and  chemiils,  who  boldly  ventured  on  mer¬ 
cury,  though  they  no  doubt  destroyed  numbers  by 
their  excefiive.  ufe  of  it,  yet  lhowed  that  a  remedy  for 
this  terrible  diilcmper  was  at  laft  found  out,  and  that 
a  proper  method  of  treating  it  might  foon  be  fallen 
upon.  Shortly  after,  the  Well  Indian  fpecific,  guaia- 
cum,  was  difeovered  :  the  materia  medica  was  enriched 
with  that  and  many  other  valuable  medicines,  both' 
from  the  Eail  and  Well  Indies  :  which  contributed 
conliderably  to  the  improvement  of  the  pradiee  of 
phyfic.  At  this  period,  as  fea  voyages  of  confiderable 
duration  were  more  frequent,  the  feurvy  became  a 
more  eommon  diflemper,  and  was  of  courfe  more  ac¬ 
curately  ueferioed.  But  probably,  from  fuppofed  ana¬ 
logy  to  the  eontagions  which  at  that  time  were  new  in 
Europe,  very  erroneous  ideas  were  entertained  with  re¬ 
gard  to  its  being  of  an  infedious  nature  :  And  it  is  not 
impoftible,  that  from  its  being  attended  alfo with  ulcers, 
it  was  on  fome  occafions  confounded  with  fyphilitic 
I  complaints. 

frogrefs  of  The  revival  of  learning,  which  now  took  place 
“  in  throughout  Europe,  the  appearanee  of  thefe  new  dif- 
and  1 8th  tempers,  and  the  natural  fondnefs  of  mankind  for 
centuries,  novelty,  contributed  greatly  to  promote  the  advance¬ 
ment  of  medicine  as  well  as  other  fciences.  While 
at  the  fame  time,  the  introduction  of  the  art  of  print¬ 
ing  rendered  the  communication  of  new  opinions  as 
well  as  new  pradices  fo  eafy  a  matter,  that  to  enume¬ 
rate  even  the  names  of  thofe  wTho  have  been  juftly  ren¬ 
dered  eminent  for  medical  knowledge  would  be  a  very 
tedious  talk.  It  was  not,  however,  till  1628  that  Dr 
William  Harvey  of  London  demonftrated  and  commu¬ 
nicated  to  the  publie  one  of  the  mod  important  dif- 
TVfcovery  C.over^s  rcfye<^ng  the  animal  economy,  the  eircula- 
ofthccir-  tfon  of  the  blu?d-  This  difeovery,  more  effeaually 
elution.  tban  an7  reafoning,  overturned  all  the  fyflems  which 
had  fubfifted  prior  to  that  time.  It  may  juflly  be  rec¬ 
koned  the  moll  important  difeovery  that  has  hitherto 
been  made,  in  the  healing  art  :  for  there  can  be  no 
doubt  that  it  puts  the  explanation  of  the  phenomena 
of  the  animal  body.,  both  in  a  date  of  health  and  dif- 
eafe,  on  a  more  folid  and  rational  footing  than  for¬ 
merly.  It  has  not,  however,  prevented  the  rife  of 
numerous  fanciful  and  abfurd  fyflems.  Thefe,  though 
fashionable  for  a  fhort  time,  and  flrenuoufly  fupported 
by  blind  adherents,  have  yet  in  no  long  period  fallen 
into,  deferred,  eontempt.  And  not  with  ft  an  ding  the 
abilities  and  induflry  of  Stahl,  Hoffman,  Boerhaave, 


C  I  .N  E. 

and  Cullen,  we  may  confidently  venture  to  affert  that  Modi 
no  general  fyflem  has  yet  been  propofed  which  is  liot 
liable  to  innumerable  and  unfur  mown  table  objedions. 

Very  great  progrefs  has  indeed  been  made  in  explain¬ 
ing  _  the  pliilofophy  of  the  human  body,  from  afeer- 
t.iining  by  decifivc  experiment  the  influence  of  the  cir¬ 
culating,  the  nervous,  and  the  lymphatic  fyflems  in 
the  animal  economy.  But  every  attempt  hitherto 
made  to  eflabliili  any  general  theory  in  medicine,  that 
is,  to  conduct  the  cure  of  every  difeafe  on  a  few  gene¬ 
ral  principles,  has  equally  deviated  from  truth  with 
thofe  of  Hippocrates  and  ‘Galen  ;  and  lias  equally 
tended  to  mi  Head  thofe  who  have  adopted  it.  Many 
fyflems  of  oar  own  days,  fucli  for  example  as  that  of 
Brown,  though  adopted  with  eiithtiflafm  by  the  young 
and  inexperienced,  have  evidently  been  attended"  with 
the  moft  pernicious  confequences  in  practice.  Indeed 
we  may  with  confidence  venture  to  affert,  that  from 
the  very  nature  of  the  fubjed  itfelf,  medicine  does  not 
admit  of  fuch  fimpiicity.  No  one  can  deny  that  the 
human  body  con  flits  of  a  Very  great  number  of  differ¬ 
ent  parts,  both  folids  and  fluids.  It  is,  however, 
equally  certain,  that  each  of  thefe  Is  from  many  differ¬ 
ent  eaiifes  liable  to  deviations  from  the  found  flate. 

And  although  fome  flight  changes  may  take  place 
without  what  can  be  called  a  morbid  affedion,  yet 
we  well  know,  that  every  change  taking  place  to  a 
certain  degree  in  any  one  part  will  neceflarily  and 
unavoidably  produee  an  a  fled  ion  of  the  whole.  Hence 
wc  may  without  lrefitation  venture  to  affirm,  that  every 
general  theory  whieh  ean  be  propofed,  attempting 
to  explain  the  phenomena,  and  eondud  the  cure  of 
all  diieafes  on  a  few  general  principles,  though  for 
fome  time  it  may  have  flrenuous  advocates,  will  yet 
in  the  end  be  found  to  be  both  ill-grounded  and  per¬ 
nicious. 

The  art  of  medicine  has  been  much  more  ufefully 
improved. by  careful  attention  to  the  hiflory,  theory, 
and  pradiee  of  particular  difeafes,  and  by  endeavour¬ 
ing  to  aieertain  from  cautious  obfervation  the  fymp- 
toms  by  which  they  are  to  be  diflinguiflied,  the  eaufes 
by  which  they  are  induced,  and  the  means  by  which 
they  arc.  to  be  prevented,  alleviated,  ©r  cured.  On. 
this  footing,  therefore,  we  fhall  endeavour  to  give  a 
brief  account  of  at  leafl  the  moft  important  affedions  to 
which  the  human  body  is  fubjeded,  delivering  what  ap¬ 
pear  to  US  to  be  the  beft  eftablifhed  fads  and  obferva- 
tions  refpeding  each. 

But  before  entering  on  the  confideration  of  parti¬ 
cular  difeafes,  or  what  has  commonly  been  flyled  the 
pradiee  of  medieine,  it  is  necefFary  to  give  a  gene¬ 
ral  view  of  the  moft;  important  fundions  of  the  animal 
body»  and  of  the  chief  morbid  affedions  to  w’hich  they 
are  fubjeded  ;  a  branch  which  has  ufually  been  named  .1 
the  Theory  or  InJUtutions  of  Medicine* 


Theory  of  Medicine,  or  an  Account  of  the  principal  Fundions  of  the 

Animal  Body. 


.  WHILE  the  fundions  of  living  animals,  but  par¬ 
ticularly  of  the  human  fpecies,  are  very  numerous,  the 
accounts  given  of  thefe  both  in  a  Hate  of  health  and  dif- 


eafe  are  very  various.  Without,  therefore,  pretending 
to  enumerate  the  contradidery  opinions  of  different  au¬ 
thors,  wre  fhall  here  prefent  the  reader  with  a  view  of  this 
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Functions  fubjecff,  chiefly  extracted  from  the  Confpe  Elus  Medicines 
of  the  Body.  Theoretic ce  of  Dr  James  Gregory,  who  has  collected 
v  '  *  from  other  writers  the  opinions  at  prefent  moil  gene- 
<.$  rally  adopted. 

Diviiion  of  In  this  work,  which  was  firft  published  in  1780, 
tho  func-  and  afterwards  reprinted  under  an  enlarged  form  in 
t ions  into  a-  1^82,  Dr  Gregory  introduces  his  fubjeS  by  obfer- 
and  natu-  *  ^ome  fun&ions  of  the  human  body  relate 

to  itfelf  only,  and  others  to  external  things.  To  the 
latter  clafs  belong  thofe  which  by  phylicians  are  call¬ 
ed  the  animal  funBions ;  to  which  are  to  be  referred  all 
our  fenfes,  as  well  as  the  power  of  voluntary  motion, 
by  which  we  become  acquainted  with  the  univerfe, 
and  enjoy  this  earth.  Among  the  funftions  which 
relate  to  the  body,  fome  have  been  named  vital,  fuch 
as  the  circulation  of  the  blood  and  refpiration  *,  be- 
caufe,  without  the  eonflant  continuance  of  thefe  life 
cannot  fubfid  ;  others,  intended  for  repairing  the  wade 
of  the  fyllem,  have  been  termed  the  natural  func¬ 
tions  :  for  by  the  cenftant  attrition  of  the  folids  and  the 
evaporation  of  the  fluid  parts  of  the  body,  we  ftand  in 
need  of  nourifnment  to  fupply  the  wafte  3  after  which 
the  putrid  a  d  excremcntitious  parts  mud  be  thrown 
out  by  the  proper  paffages.  The  digedion  of  the  food, 
fecrction  of  the  humours,  and  excretion  of  the  putrid 
parts  of  the  food,  are  referred  to  this  clafs  5  which, 
though  necelfary  to  life,  may  yet  be  interrupted  for 
a  confiderable  time  without  danger.  This  divifion  of 
the  functions  into  animal,  vital,  and  natural,  is  of  very 
ancient  date,  and  is  perhaps  one  of  the  bed  that  has  yet 
been  propofed. 

Diftin&icn  A  difeafe  takes  place,  when  the  body  has  fo  far  de- 
of  difeafes  elined  from  a  found  date,  that  its  functions  are  cither 
into  limplc  quite  impeded,  or  performed  with  difficulty.  A  dif- 
eafe  therefore  may  happen  to  any  part  of  the  body  either 
folid  or  fluid,  or  to  any  one  of  the  functions :  and 
thofe  may  occur  either  flngly,  or  feveral  of  them  may 
be  difeafed  at  the  fame  time  5  whence  the  didin&ion  of 
difeafes  into  Jimple  and  compound . 

We  have  examples  of  the  mod  Ample  kinds  of 
difeafes,  in  the  rupture  or  other  injury  of  any  of  the 
corporeal  organs,  by  which  means  they  beeome  lei’s 
fit  for  performing  their  offices  5  or,  though  the  organs 
themfelves  fliould  remain  found,  if  the  folids  or  fluids 
have  degenerated  from  a  healthy  date  \  or  if,  having 
lod  their  proper  qualities,  they  have  acquired  others 
of  a  different,  perhaps  of  a  noxious  nature  ;  or  ladly, 
if  the  moving  powers  (hall  become  too  weak  or  too 
drong,  or  dire&  their  force  in  a  way  contrary  to  what 
nature  requires. 

Symptoms.  The  mod  Ample  difeafes  are  either  productive  of 
others,  or  of  fymptoms ,  by  which  alone  they  become 
known  to  us.  Every  thing  in  which  a  fick  perfon 
is  obferved  to  differ  from  one  in  health  is  called  a 
fjmptom;  and  the  mod  remarkable  of  thefe  fymptoms, 
which  mod  condantly  appear,  define  and  conditute  the 
difeafe. 

The  caufes  of  difeafes  are  various  \  often  obfeure, 
and  fometimes  totally  unknown.  The  mod  full  and 
perfect  proximate  caufe  is  that  which,  when  pre- 
^  fent,  produces  a  difeafe,  when  taken  away  removes 
Predifpo-  it,  and  when  changed,  changes  it. — There  are  alfo 
»ent  caufe.  remote  caufes,  which  phyficians  have  been  accudomed 
to  divide  into  t\\e  predifponent  and  exciting  ones.  The 
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former  are  thofe  which  only  render  the  body  fit  for  a  Uaufes  of 
difeafe,  or  which  put  it  into  fuch  a  date  that  it  will  t  Difeafes. 
readily  receive  one.  The  exciting  caufe  is  that  which  ^  ' 
immediately  produces  the  difeafe  in  a  body  already  dif- 
pofed  to  receive  it.  .  .  <$0 

The  predifponent  caufe  is  always  inherent  in  the  Exciting 
body  itfelf,  though  perhaps  it  originally  came  from  caufe. 
without ,  thus  heat  or  cold,  a  very  fparing  or  a  very 
luxurious  diet,  and  many  other  particulars,  may  operate 
as  caufes  of  predifpofition,  inducing  plethora,  inanition, 
or  the  like.  But  the  exciting  caufe  may  either  come 
from  within  or  without. 

From  the  combined  action  of  the  predifponent  and 
exciting  caufes  comes  the  proximate  caufe,  which  nei¬ 
ther  of  the  two  taken  fingly  is  often  able  to  produce. —  6l 

A  body  predifpofed  to  difeafe  therefore  has  already  Proximate 
declined  fomewhat  from  a  date  of  perfect  health,  al-caufe. 
though  none  of  its  functions  are  impeded  in  fuch  a  man¬ 
ner  that  we  can  truly  fay  the  perfon  is  difeafed.  \  et* 
fometimes  the  predifponent  caufe,  by  continuing  long, 
may  arrive  at  fuch  a  height,  that  it  alone,  without  the 
addition  of  any  exciting  caufe,  may  produce  a  real  dif¬ 
eafe. — The  exciting  caufe  alfo,  though  it  lhould  not 
be  able  immediately  to  bring  on  a  difeafe  $  yet  if  it 
continues  long,  will  by  degrees  dedroy  the  flron geft 
conditution,  and  render  it  liable  to  various  difeafes  \ 
becaufe  it  either  produces  a  predifponent  caufe,  or  is 
converted  into  it,  fo  that  the  fame  thing  may  fometimes 
be  an  exciting  caufe,  fometimes  a  predifponent  one,  or 
rather  a  caufe  of  predifpofition  }  of  which  the  incle¬ 
mencies  of  the  weather,  doth,  luxury,  Sic.  are  ex¬ 
amples.  ...  62 

Difeafes,  however,  feem  to  have  their  origin  from  Hereditary 
the  very  conditution  of  the  animal  machine  5  and  difeafes. 
hence  many  difeafes  are  common  to  every  body  when 
a  proper  exciting  caufe  occurs,  though  fome  people 
are  much  more  liable  to  certain  difeafes  than  others. 

Some  are  hereditary  5  for  as  healthy  parents  natural¬ 
ly  produce  healthy  children,  fo  difeafed  parents  as 
naturally  produce  a  diieafed  offspring.  Some  of  thefe 
difeafes  appear  in  the  earlied  infancy  *,  others  occur 
equally  at  all  ages ;  nor  are  there  wanting  fome 
which  lurk  unfufpecled  even  to  the  lated  old  age,  at 
lad  breaking  out  with  the  utmod  violence.  Some  dif¬ 
eafes  are  born  with  us,  even  though  they  have  no  pro¬ 
per  foundation  in  our  conditution,  as  when  a  foetus  re- 
ceh  es  fome  hurt  by  an  injury  done  to  the  mother  ;  while 
others,  neither  born  with  us  nor  having  any  foundation 
'in  the  conditution,  are  fucked  in  with  the  nurfe’s  ^ 
milk.  Many  difeafes  accompany  the  different  dages  of  Difeafes 
life }  and  hence  fome  are  proper  to  infancy,  youth,  an^r°™f*Sc 
old  age.  Some  alfo  are  proper  to  each  of  the  fexes : 
efpeeially  the  female  fex,  proceeding,  no  doubt,  from 
the  general  conditution  of  the  body,  but  particularly 
from  the  date  of  the  parts  fubfervient  to  generation. 

Hence  the  difeafes  peculiar  to  virgins,  to  mendruating 
women,  to  women  with  child,  to  lying-in  women,  to  64 
nurfes,  and  to  old  women.  The  climate  itfelf,  under  Difcalcs 
which  people  live,  produces  femes  difeafes*,  and  every  ch- 
climate  has  a  tendency  to  produee  particular  difeafes, 
either  from  its  excefs  of  heat  or  cold,  or  from  the  mu¬ 
tability  of  the  weather.  An  immenfe  number  of  difeafes 
alfo  may  be  produced  by  impure  air,  or  fuch  as  is  load-  " 
ed  with  putrid,  marfhy,  and  other  noxious  vapours.  The 
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fame  thing  may  happen  like  wife  from  corrupted  alilnent, 
whether  meat  or  drink  though  even  the  belt  and  moil 
J  nutritious  aliment  will  hurt  if  taken  in  too  great  quan¬ 
tity  }  not  to  mention  poifons,  which  are  endowed  with 
fuch  pernicious  qualities,  that  even  when  taken  in  a 
very  fmall  quantity  they  produce  the  molt  grievous 
difeafes  or  perhaps  even  death  itfelf.  Laltly,  from 
innumerable  accidents  and  dangers  to  which  mankind 
are  expofed,  they  frequently  come  off  with  broken 
limbs,  wounds,  and  contufions,  fometimes  quite  incu¬ 
rable  j  and  thefc  misfortunes,  though  proceeding  from 
an  external  caufe  at  firft,  often  terminate  in  internal 
difeafes. 

Hitherto  we  have  mentioned  only  the  dangers  which 
come  from  without ;  but  thofe  are  not  lefs,  nor  fewer 
in  number,  which  come  from  within.  At  every  breath, 
man  pours  forth  a  deadly  poifon  both  to  himfelf  and 
others.  Neither  are  the  effluvia  of  the  lungs  alone 
hurtful :  there  flows  out  from  every  pore  of  the  body  a 
moft  fubtile  and  poifonous  matter,  perhaps  of  a  putref- 
cent  nature,  which  being  long  accumulated,  and  not 
allowed  to  diffufe  itfelf  through  the  air,  infeCts  the 
body  with  moft  grievous  difeafes  *,  nor  does  it  ftop 
here,  but  produces  a  contagion  which  fpreads  devafta- 
tion  far  and  wide  among  mankind.  From  too  much 
or  too  little  exercife  of  our  animal  poivers  alfo  no 
fmall  danger  enfues.  By  inaClivity  either  of  body  or 
mind,  the  vigour  of  both  is  impaired  ;  nor  is  the  dan¬ 
ger  much  lefs  from  too  great  employment.  By  mode¬ 
rate  ufe,  all  the  faculties  of  the  mind,  as  well  as  all  the 
parts  of  the  body,  are  improved  and  ftrengthened  \ 
and  here  nature  has  appointed  certain  limits,  fo  that 
exercife  can  neither  be  too  much  negleClcd,  nor  too 
much  increafed,  with  impunity.  Hence  thofe  who  ufe 
violent  exercife,  as  well  as  thofe  who  fpend  their  time 
in  doth  and  idlencfs,  are  equally  liable  to  difeafes  ;  but 
each  to  difeafes  of  a  different  kind  :  and  hence  alfo  the 
bad  effcCls  of  too  great  or  too  little  employment  of  the 
mental  powers. 

Befides  the  dangers  arifing  from  thofe  actions  of  the 
body  and  mind  which  are  in  our  own  power,  there  are 
others  arifing  from  thofe  which  arc  quite  involuntary. 
Thus,  paffions  of  the  mind,  either  when  carried  to  too 
great  excefs,  or  when  long  continued,  equally  deftroy 
the  health  •,  nay,  will  even  fometimes  bring  on  fudden 
death.  Sleep  alfo,  which  is  of  the  greateft  fervice  in 
reftoring  the  exhaufted  ftrength  of  the  body,  proves 
noxious  either  from  its  too  great  or  too  little  quantity. 
In  the  moft  healthy  body,  alfo,  many  things  always 
require  to  be  evacuated.  The  retention  of  thefe  is 
hurtful,  as  well  as  too  profufe  an  evacuation,  or  the  ex¬ 
cretion  of  thofe  things  either  fpontaneoufly  or  artifi¬ 
cially  which  nature  dire&s  to  be  retained.  As  the 
folid  parts  fometimes  become  flabby,  foft,  almoft  dif- 
folved,  and  unfit  for  their  proper  offices  •,  fo  the  fluids 
are  fometimes  infpiffated,  and  formed  even  into  the 
hardeft  folid  maffes.  Hence  impeded  aClions  of  the 
organs,  vehement  pain,  various  and  grievous  difeafes. 
Laftly,  fome  animals  are  to  be  reckoned  among  the 
caufes  of  difeafes :  fuch  particularly,  as  fupport  their 
life  at  the  expence  of  others ;  and  thefe  either  invade 
us  from  without,  or  take  up  their  refidence  within 
the  body,  gnawing  the  bowels  while  the  perfon 
is  yet  alive,  not  only  with  great  danger  and  diftrefs 
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to  the  patient,  but  fometimes  even  producing  death  Animal 
itfelf.  .  .  .  .  S°^ 

Man,  however,  is  not  left  without  defence  againft  ^ 
fo  many  and  fo  great  dangers.  The  human  body  is  pof-  vis  tnedica - 
feffed  of  a  moft  wonderful  power,  by  which  it  preferves  trix  na~ 
itfelf  from  difeafes,  keeps  off  many,  and,  in  a  very  ftiort*wr** 
time,  cures  fome  already  begun,  while  others  are  by 
the  fame  means  more  {lowly  brought  to  a  happy  con- 
clufion.  This  power,  called  the  autocrateiay  or  vis  me - 
dicatrix  nature ,  is  well  known  both  to  phyficians  and 
philofophers.  This  alone  is  often  fufficient  for  curing 
many  difeafes,  and  is  of  fervice  in  all.  Nay,  even  the 
beft  medicines  operate  only  by  exciting  and  properly 
dire&ing  this  force }  for  no  medicine  will  aCt  on  a  dead 
carcafe.  But  though  phyficians  juftly  put  confidence  in 
this  power,  and  though  it  generally  cures  difeafes  of  a 
{lighter  nature,  it  is  not  to  be  thought  that  thofe  of 
the  more  grievous  kind  arc  to  be  left  to  the  unaffifted 
efforts  of  the  vis  medicatrix.  Phyficians  therefore 
have  a  twofold  error  to  avoid,  either  defpifing  the 
powers  of  nature  too  much,  or  putting  too  great  con¬ 
fidence  in  them  )  becaufe  in  many  difeafes  thefe  ef¬ 
forts  are  either  too  feeble  or  too  violent,  infomuch 
that  fometimes  they  are  more  to  be  dreaded  than  even 
the  difeafe  itfelf.  So  far  therefore  is  it  from  being  the 
duty  of  a  phyfician  always  to  follow  the  footfteps  of 
nature,  that  it  is  often  neceffary  for  him  to  take  a  di- 
re&ly  contrary  courfe,  and  oppofe  her  efforts  with  all  his 
might.  _  _  6S 

After  a  general  view  of  the  funClions  of  the  animal  Chemical 
body,  of  the  nature  and  caufes  of  difeafe,  and  of  the  analyfis  of 
powers  by  which  thefe  are  to  be  combated,  Dr  Gre- 
gory  proceeds  to  treat  of  the  folid  materials  of  which 
the  body  is  formed.  He  tells  us,  that  the  animal 
folid,  when  chemically  examined,  yields  earth,  oil,  fait, 
water,  phlogifton  or  inflammable  air,  and  a  great  quan¬ 
tity  of  mephitic  air.  Thefe  elements  are  found  in  va¬ 
rious  proportions  in  the  different  parts  of  the  body  *, 
and  hence  thefe  parts  are  endowed  with  very  different 
mechanical  powers,  from  the  hardeft  and  moft  folid 
bone  to  the  foft  and  almoft  fluid  retina.  Nay,  it  is 
principally  in  this  difference  of  proportion  between  the 
quantities  of  the  different  elements,  that  the  difference 
between  the  folid  and  fluid  parts  of  the  animal  con- 
fift,  the  former  having  much  more  earth  and  lefs 
water  in  their  compolition  than  the  latter.  The  co- 
hefion,  he  thinks,  is  owing  to  fome  thing  like  a  che¬ 
mical  attraction  of  the  elements  for  one  another ;  and 
its  caufe  is  neither  to  be  fought  for  in  the  gluten, 
fixed  air,  nor  earth.  This  attraction,  however,  is  not  » 

fo  ftrong  but  that  even  during  life  the  body  tends  to 
diffolution  *,  and  immediately  after  death  putrefaCtion 
commences,  provided  only  there  be  as  much  moifture 
in  it  as  will  allow  an  inteftine  motion  to  go  on.  The 
greater  the  heat,  the  fooner  does  putrefaCtion  take 
place,  and  with  the  greater  rapidity  does  it  proceed  $ 
the  mephitic  air  flies  off,  and  together  with  it  cer¬ 
tain  faline  particles  $  after  which,  the  cohefion  of 
the  body  being  totally  deftroyed,  the  whole  falls  in¬ 
to  a  putrid  colluvies,  of  which  at  length  all  the  vo¬ 
latile  parts  being  diflipated,  nothing  but  the  earth  is 
left  behind. 

This  analyfis,  he  owns,  is  far  from  being  perfeCI, 
and  is  by  no  means  in  the  language  of  modern  chemif- 
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try.  But  no  modern  ehemift  Las  ever  been  able,  by 
combining  the  ehemieal  principles  of  flefh,  to  repro¬ 
duce  a  compound  any  thing  like  what  the  flefh  ori¬ 
ginally  was  ;  yet,  however  imperfe6l  the  analysis  may 
be,  it  flill  has  the  advantage  of  (Lowing  in  fome 
meafure  the  nature  and  eaufes  of  certain  difeafes,  and 
thus  leads  phylicians  to  the  knowledge  of  proper  reme- 
69  dies. 

Qualities  of  The  folid  parts  are  fitted  for  the  purpofes  of  life  in 
the  animal  three  feveral  ways ;  namely,  by  their  cohefion,  their 
flexibility,  and  their  elaitieity,  all  of  whieli  are  various 
in  the  various  parts  of  the  body.  Moil  of  the  fun£lions 
of  life  eonfilt  in  various  motions.  In  fome  the  moil 
violent  and  powerful  motions  are  required  ;  and  there¬ 
fore  fuch  a  degree  of  eoheiion  is  neceffary  in  thefe 
parts  as  will  be  fuffieient  for  allowing  them  to  perform 
their  offiees  without  any  danger  of  laeeration.  It  is 
therefore  neceifary  that  feme  of  the  folid  parts  fhould 
be  more  flexible  than  others  ;  and  it  is  likewife  neeef- 
fary  that  thefe  parts#  along  with  their  flexibility,  fhould 
have  a  power  of  recovering  their  former  fliape  and 
fituation,  after  the  removal  of  the  foree  by  which  they 
were  altered. 

Thefe  variations  in  flexibility,  within  certain  li¬ 
mits,  feldom  produee  any  material  eonfequenee  with 
regard  to  the  health :  though  lbmetimcs,  by  exceed¬ 
ing  the  proper  bounds,  they  may  bring  On  real  and 
very  dangerous  difeafes;  and  this  either  by  an  exeefs  or 
diminution  of  their  eohefion,  flexibility,  or  elaflieity. 
By  augmenting  the  cohefion,  the  elaflieity  is  alfo  for 
the  mofl  part  augmented,  but  the  flexibility  diminilhed ; 
by  diminifhing  the  eohefion,  the  flexibility  becomes 
greater,  but  the  elaflieity  is  diminifhed. 

The  caufe  of  thefe  affe<5lions,  though  various,  may 
be  redueed  to  the  following  heads.  Either  the  ehe- 
mical  compofition  of  the  matter  itfelf  is  changed  ;  or, 
the  compofition  remaining  the  fame,  the  partieles  of 
the  folid  may  be  fo  difpofed,  that  they  fhall  more  or  lefs 
ftrongly  attradl  one  another.  As  to  the  compofition, 
almofl  all  the  elements  may  exifl  in  the  body  in  an  un¬ 
due  proportion,  and  thus  each  contribute  its  lhare  to 
the  general  diforder.  But  of  many  of  thefe  things  we 
know  very  little  ;  only  it  is  apparent,  that  the  fluid 
parts,  which  eonfift  ehiefly  of  wTater,  and  the  folid, 
which  are  made  up  of  various  elements,  are  often  in 
very  different  proportions  :  the  more  water,  the  lefs  is 
the  cohefion  or  elaflieity,  but  the  greater  the  flexibility; 
and  the  reverfe  happens,  if  the  folid  or  earthy  part  pre¬ 
dominates. 

The  remote  eaufes  of  thefe  different  flates,  whether 
fchds^  t^1°  Prec^Ponent  or  exciting,  are  very  various.  In  the  firfl 
plaee,  idiofynerafy  itfelf,  or  the  innate  conflitution  of 
the  body,  contributes  very  much  to  produee  the  above- 
mentioned  effe£ls.  Some  have  naturally  a  much  harder 
and  drier  temperament  of  the  body  than  others ;  men, 
for  inftanee,  more  than  women;  which  can  with  the 
utmofl  difficulty,  indeed  fearee  by  any  means  what¬ 
ever,  admit  of  an  alteration.  The  fame  thing  takes 
place  at  different  periods  of  life  ;  for,  from  firfl  to  laft, 
the  human  body  beeomes  always  drier  and  more  rigid; 
Much  alfo  depends  on  the  diet  made  ufe  of,  whieh  al¬ 
ways  produces  a  eorrefponding  date  of  the  folids  in 
proportion  to  its  being  more  or  lefs  watery.  Neither 
are  there  wanting  ftrong  reafons  for  believing,  that 
not  only  the  habit  of  the  body,  but  even  the  difpofi- 


Theory. 

the  mind,  depends  very  much  on  the  diet  we  Animal 


70 

Eaufes  af- 


tion 

make  ufe  of.  The  good  or  bad  eoneodtion  of  the  ali¬ 
ment  alfo,  the  application  of  the  nourifhment  prepared 
from  it,  and  likewife  the  flate  of  the  air  with  regard  to 
moillure  or  drynefs,  affedl  the  temperament  of  the  body 
not  a  little  ;  and  hence  thofe  who  inhabit  mountains 
or  dry  countries,  are  very  different  from  the  inhabitants 
of  low  marfhy  plaees.  Laflly,  the  manner  of  living 
contributes  fome  what  to  this  effedl :  Exercife  preffes 
out  and  exhales  the  moillure  of  the  body,  if  in  too  great 
quantity  ;  on  the  contrary,  floth  and  lazinefs  produce 
an  effedl  diredlly  oppofite,  and  caufe  a  redundancy  of 
fluid. 

But,  putting  the  ehemieal  eompofition  of  the  folid 
parts  out  of  the  queflion  altogether,  they  may  be  af- 
fedled  by  many  other  eaufes.  The  eondenfation,  for 
inftanee,  or  eompreftion  of  the  partieles,  whether  by 
meehanieal  eaufes  or  by  means  of  cold  or  heat,  makes 
a  eonftderable  alteration  in  the  ftrength  and  elaflieity 
of  every  folid  body.  How  mueli  mechanical  preffure 
contributes  to  this  may  be  underilood  from  the  expe¬ 
riments  of  Sir  Clifton  Wintringham  :  and  hence  alfo 
are  we  to  deduce  the  reafon  of  many  fadls  of  the  high- 
eft  importance  in  the  animal  economy ;  namely,  the 
growth,  flate,  deereafe  of  the  body ;  its  rigidity 
daily  increafing ;  and  at  laft  the  unavoidable  death- 
incident  to  old  age  from  a  continuance  of  the  fame, 
eaufes. 

Perhaps  the  different  denfity  of  the  folids  is  In  fome 
meafure  owing  to  Nature  herfelf ;  but  it  feems  to  de¬ 
pend  more  on  the  powers  of  exercife  or  ina&ivity  in 
changing  the  flate  of  the  folids,  the  effedls  of  which, 
on  the  body  whether  good  or  bad,  may  hence  be  eafily 
underftood. 

Heat  relaxes  and  expands  all  bodies,  but  eold  ren¬ 
ders  them  more  denfe  and  hard;  the  effedls  of  which, 
on  the  human  body  are  well  known  to  mofl  people. 
Though  the  body  is  found  to  preferve  a  eertain  de¬ 
gree  of  heat  almofl  in  every  fituation,  yet  its  furfaee 
muft  unavoidably  be  affedled  by  the  temperature  of  the 
circumambient  atmofphere ;  and  we  have  not  the  leall 
reafon  to  doubt  that  every  part  of  the  body  may.  thus 
feel  the  effe&s  of  that  temperature.  What  a  difference 
is  there  between  one  who,  expofed  to  the  fouth  wind, 
beeomes  lazy  and  languid,  fearee  able  to  drag  along  his 
limbs  ;  and  one  who  feels  the  foree  of  the  cold  north 
wind,  which  renders  the  whole  body  alert,  ftrong,  and 
fit  for  a6lion  ? 

That  thefe  various  eaufes,  eaeh  of  which  is  capable  of 
affe£ling  the  conflitution  of  the  body  when  taken  fing- 
ly,  will  produee  mueli  greater  effecls  when  combined, 
is  fuftieiently  evident.  The  experiments  of  Bryan  Ro- 
binfon,$the  effects  of  the  warm  bath,  and  indeed  daily  ex¬ 
perience,  fhow  it  fully. 

It  is  not  yet  eertainly  known  what  is  the  ultimate 
flrudlure  of  the  minuteft  parts  of  the  animal-folid  ;  whe¬ 
ther  it  eonfifts  of  ftraight  fibres  or  threads,  whofe  length 
is  very  eonftderable  in  proportion  to  their  breadth,  vari- 
oufiy  interwoven  with  one  another,  as-  Boerhaave  fup- 
pofes  ;  or  of  fpiral  ones,  admirably  convoluted  and  in¬ 
terwoven  with  one  another,  as  fome  microfcopieal  ex¬ 
periments  feem  to  fhow  ;  or  whether  the  eellular  tex¬ 
ture  be  formed  of  fibres  or  Iamincey  and  from  thenee  the 
greateft  part  of  the  body,  as  the  eclebrated  Haller  hath 
endeavoured  to  prove. 
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Animal  The  cellular  texture  Is  obferved  throughout  the  whole 
Solids,  body  :  it  furrounds  and  connects  the  fibres  themfelves, 
~  _  which  are  fufficiently  apparent  in  many  of  the  organs  ; 

Cellular  and  Hightly  joins  the  different  parts  which  ought  to 

texture.  have  any  kind  of  motion  upon  the  neighbouring  ones. 

By  a  condenfation  of  this  fubftance  alfo,  the  ftrongeft, 
and  what  feem  the  thinned:,  membranes  are  formed  ; 
the  molt  fimple  of  which  being  accurately  examined, 
difeover  the  cellular  flruCture.  This  cellular  fubftance 
fometimes  increafes  to  a  furprifing  degree,  and  all  parts 
formed  of  it,  membranes,  veffels,  &c.  efpeeially  by  a 
gentle  diitenfion  ;  for  a  fudden  and  violent  diftenfion 
either  breaks  it  altogether,  or  renders  it  thinner.  Some¬ 
times  alfo  it  grows  between  neighbouring  parts,  and 
joins  thofe  which  nature  has  left  free.  Preternatural 
concretions  of  this  kind  are  often  obferved  after  an  in¬ 
flammation  of  the  lungs  or  of  the  abdominal  vifeera  ; 
and  thefe  new  membranes  are  found  to  be  truly  cellu¬ 
lar.  This  fubftance,  when  cut,  or  by  any  other  means 
divided,  grows  together  of  its  own  accord  ;  but  if,  by 
reafon  of  very  great  inflammation  and  fuppuration,  a 
large  portion  of  the  cellular  texture  has  been  deftroyed, 
it  is  never  again  completely  renewed,  and  an  ugly  fear 
is  left.  It  is  even  faid,  that  this  fubftance,  in  certain 
cafes,  is  capable  of  joining  the  parts  either  of  the  fame 
body  with  one  another,  or  of  a  foreign  body  with  them ; 
and  upon  this,  if  on  any  foundation,  refts  the  art  of  Ta- 
liacotius  and  that  of  tranfplanting  teeth,  lately  fo  much 
talked  of. 

The  cellular  texture  is  in  fome  places  merely  a  kind 
of  net-work,  in  others  filled  with  fat.  Wherever  too 
great  bulk  or  compreflion  would  have  been  inconvenient 
or  dangerous,  as  in  the  head, .  lungs,  eyes,  eyebrows, 
penis,  ferotum,  Sec.  there  it  collects  no  fat,  but  is  lax, 
and  purely  reticulated  ;  but  between  the  mufeles  of  the 
body  and  limbs  below  the  fkin,  in  the  abdomen,  efpe- 
cially  in  the  omentum  and  about  the  kidneys,  very 
72  much  fat  is  fecreted  and  collected. 

Animal  fat.  The  fat  is  principally  a  pure  animal  oil,  not  very  dif¬ 
ferent  from  the  expreffed  and  mild  vegetable  ones  ;  du¬ 
ring  life  it  is  fluid,  but  of  different  degrees  of  thick- 
nefs  in  different  parts  of  the  body.  It  is  fecreted  from 
the  blood,  and  is  often  fuddenly  reabforbed  into  it, 
though  pure  oil  is  very  rarely  obferved  in  the  blood. 
It  is  indeed  very  probable,  that  oil,  by  digeftion, 
partly  in  the  primee  vice,  and  partly  in  the  lungs,  is 
converted  into  gluten,  and  this  again  into  oil  by  means 
of  fecretion  ;  though  no  glandular  organs  fccrcting 
the  fat  can  be  fhown  by  anatomifts.  It  is,  however, 
probable,  that  there  are  fuch  organs  ;  and  that  the 
cellular  texture  has  fome  peculiar  ftruCture  in  thofe 
parts  which  are  deftined  to  contain  the  fat  already 
fecreted,  without  fuffering  it  to  pafs  into  other  places  ; 
for  it  never  paffes  into  thofe  parts  which  arc  purely  re¬ 
ticulated,  although  the  cellular  texture  is  eafily  per¬ 
meable  by  air  or  water  over  the  whole  body  from  head  . 
to  foot. 

The  fat  is  augmented  by  the  ufe  of  much  animal- 
food,  or  of  any  other  that  is  oily  and  n  our  idling,  pro¬ 
vided  the  digeftion  be  good  ;  by  the  ufe  of  ftrong 
drink,  efpeeially  malt-liquor  ;  by  much  reft  of  body 
and  mind,  much  fleep  and  inactivity,  caftration,  cold, 
repeated  blood-letting,  and  in  general  by  whatever  di- 
miniflies  the  vital  and  animal  powers.  Much,  bow- 
<ever,  depends  on  the  conftitution  of  the  body  itfelf; 


nor  is  it  poflible  to  fatten  a  human  creature  at  pleafure 
like  an  ox.  A  certaip  degree  of  fatnefs,  according  to 
the  age  of  the  perfon,  is  a  fign  and  effeCt  of  good 
health  ;  but  wflien  too  great,  it  becomes  a  difeafe  of 
itfclf,  and  the  caufe  of  other  difeafes.  It  may  alwavs 
be  very  certainly  removed  by  ftrong  exereife,  little 
fleep,  and  a  fpare  diet.  The  fat  commonly  makes  up 
a  conflderable  part  of  the  bulk  of  the  body,  and  fome¬ 
times  by  far  the  greateft  part.  Its  ufe  feems  to  be  to- 
make  the  motion  of  the  body  more  eafy  and  free,  by 
leffening  the  friction  of  the  moving  parts,  and  thus 
preventing  the  abraflon  of  the  folids,  which  would 
otherwife  happen.  It  is  alfo  of  ufe  to  hinder  the  parts 
from  growing  together,  which  fometimes  happens, 
when  by  an  ulcer  or  any  other  accident  a  part  of  the 
cellular  texture  containing  the  fat  is  deflroyed.  Befides 
all  this,  the  fat  contributes  not  a  little  to  the  beauty  of 
the  body,  by  filling  up  the  large  interftices  between 
the  mufeles,  which  would  otherwife  give  the  perfon  a 
deformed  and  blocking  appearance.  It  is  thought  to 
be  nutritious,  when  abforbed  from  its  cells  into  the 
blood  ;  but  of  this  we  have  no  certain  proof.  It  feems 
to  have  fome  power  of  defending  from  the  cold ;  at 
leaft,  nature  has  bellowed  it  in  very  great  quantity  on 
thofe  animals  whieh  inhabit  the  colder  regions,  as 
whales,  bears,  &c. 

Thofe  parts  of  the  body  whieh  enjoy  fenfe  and  mo¬ 
bility,  are  called  living  or  vital  folids.  They  are  the 
brain,  cerebellum,  medulla  oblongata,  fpinal  marrow, 
the  nerves  arifing  from  thefe  and  diffufed  throughout 
the  whole  body,  and  which  are  diftributed  through  the 
various  organs  of  fenfe  and  through  the  mufeles,  and 
laftly  the  mufeles  themfelves.  Senfation  is  much  more 
general  than  mobility,  as  being  common  to  all  the  parts 
already  mentioned.  Mobility  is  proper  to  the  mufeu- 
lar  fibres  alone  :  wherever  there  is  fenfation,  therefore, 
we  may  believe  that  there  are  nerves  ;  and  wherever 
there  is  mobility,  we  may  believe  that  mufcular  fibres 
exift.  Nay,  even  mobility  itfelf  feems  to  originate 
from  the  connexion  which  the  mufeles  have  with  the 
nerves  ;  for  foon  after  the  nerves  are  compreffed,  or 
tied,  or  cut,  the  mufeles  to  which  they  are  diftributed 
lofe  their  faculties  ;  which  happens  too  when  the  brain 
itfelf,  or  the  origin  of  the  nerves,  is  affeCted.  Some 
reckon  that  the  mufeles  are  produced  from  the  nerves, 
and  confift  of  the  fame  kind  of  matter.  Both  indeed 
have  a  ftmilar  ftruCture,  as  being  fibrous  and  of  a  white 
colour  :  for  the  mufeles,  when  well  freed  from  the 
blood,  of  which  they  contain  a  great  abundance,  are  of 
this  colour  as  well  as  the  nerves  •,  neither  can  the  ner¬ 
vous  fibres  by  any  means  be  diftinguifhed  from  the  muf¬ 
cular  fibres  themfelves.  Both  have  alfo  fenfation  ;  and 
both  ftimulants  and  fedatives  aCt  in  the  fame  manner, 
whether  they  be  applied  to  the  mufeles  themfelves  or  to 
the  nerves.  Thefe  circumftanees  have  led  Dr  Cullen 
and  many  others  to  confider  the  mufcular  fibre  as  being 
merely  a  continuation  of  nerve.  But  to  this  opinion 
there  are  many  ftrong  objections;  though  there  can 
be  no  doubt  that  the  contraction  of  the  mufcular  fibre 
is  intimately  connected  with  nervous  influence. 

It  is  difficult  for  us  to  difeover  the  origin  of  many 
parts  of  the  body,  or  to  afeertain  whether  they  are 
produced  all  at  the  fame  time  or  011c  after  another  : 
yet  it  muft  be  owned,  that  many  of  the  mufcular  parts 
are  obferved  to  have  attained  a  remarkable  degree  of 
D  d  2  ftrength, 
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External  flrength,  while  tlie  brain  is  ftill  foft  and  almoll  fluid  j 
Senfes.  an(}  that  the  a&ion  of  thefe  mufcular.  parts  is  required 
for  the  a&ion  and  growth  of  the  brain.  Ihe  mufeles 
are  alfo  of  a  much  firmer  contexture  than  the  neryes  *, 
and  enjoy  a  power  of  their  own,  namely,.  that  of  irri¬ 
tability,  of  which  the  nerves  never  participate.  Of  ne- 
cefiity,  therefore,  either  the  mufeles  mull  be  conftruc- 
ted  of  fome  kind  of  matter  different  from  that  of  the 
nerves  }  or  if  both  are  made  of  the  fame  materials, 
their  organization  muft  be  exceedingly  different.  But 
if  the  fub fiance  of  the  mufeles  and  nerves  be  totally  dif¬ 
ferent,  wc  may  eafily  be  convinced  that  much  of  the 
one  is  always  mixed  with  the  other  j  for  it  is  impof- 
fible  to  prick  a  mufcle,  even  with  the  fmalleft  needle, 
without  wounding  or  lacerating  many  nervous  fibres 
at  the  fame  time.  Since,  therefore,  there  is  fuch  a 
clofe  connexion  between  the  mufeles  and  nerves  both 
as  to  their  fun&ions  and  ftru&ure,  they  are  defer- 
vedly  reckoned  by  phyfiologifts  to  be  parts  of  the 
fame  genus,  called  the  genus  nervofum,  or  nervous 
fyjlem. 

After  treating  of  fenfe  in  general,  Dr  Gregory  pro¬ 
ceeds  to  confider  particularly  each  of  the  fenfes  both  ex¬ 
ternal  and  internal.  He  begins  with  the  fenfe  of  feel¬ 
ing,  as  being  the  moft  fimple,  and  at  the  fame  time  in 
common  to  every  part  of  the  nervous  fyftem. .  In  fome 
places,  however,  it  is  much  more  acute  than  in  others  ; 
in  the  fkin,  for  inftance,  and  efpecially  in  the  points  of 
the  fingers.  Thefe  are  reckoned  to  have  nervous  papil¬ 
la?,  which  by  the  influx  of  the  blood  are  fome  what  erec¬ 
ted  in  the  a&ion  of  contaft,  in  order  to  give  a  more  acute 
fenfation  *,  though  indeed  this  opinion  feems  rather  to 
be  founded  on  a  conje£lure  derived  from  the  ftrudture 
of  the  tongue,  which  is  not  only  the  organ  of  tafte,  but 
alfo  a  moft  delicate  organ  of  touch,  than  upon  any  cer¬ 
tain  obfervations. 

From  the  fenfe  of  feeling,  as  well  as  all  the  other  fenfes, 
either  pain  or  pleafure  may  arife  ;  nay,  to  this  fenfe  we 
commonly  refer  both  pain  and  almoft  all  other  trouble - 
fome  fenfations,  though  in  truth  pain  may  arife  from 
every  vehement  fenfation.  It  is  brought  on  by  any 
great  force  applied  to  the  fentient  part  }  whether  this 
force  comes  from  writhin  or  from  without.  Whatever, 
therefore,  pricks,  cuts,  lacerates,  diftends,  compreffes, 
bruifes,  ftrikes,  gnaxvs,  burns,  or  in  any  manner  of  way 
ftimulates,  may  create  pain.  Hence  it  is  fo  frequently 
conjoined  with  fo  many  difeafes,  and  is  often  more  into¬ 
lerable  than  even  the  difeafe  itfelf.  A  moderate  de¬ 
gree  of  pain  ftimulates  the  affe&ed  part,  and  by  degrees 
the  whole  body  j  produces  a  great  flux  of  blood  to  the 
part  affe&ed,  by  increafing  the  a£tion  of  its  veffels  ; 
and  it  feems  alfo  to  increafe  the  fenfibility  of  the  part 
affe&ed  to  future  impreflions.  It  often  ftimulates  to 
fuch  motions  as  are  both  neceffary  and  healthful. 
Hence,  pain  is  fometimes  to  be  reckoned  among  thofe 
things  which  guard  our  life.  When  very  violent,  how¬ 
ever,  it  produces  too  great  irritation,  inflammation  and 
its  confequences,  fever,  and  all  thofe  evils  which  flow 
from  too  great  force  of  the  circulation  ;  it  diforders 
the  whole  nervous  fyftem,  and  produces  fpafms,  wratch- 
ing,  convulfions,  delirium,  debility,  and  fainting.  Nei¬ 
ther  the  mind  nor  body  can  long  bear  very  vehement 
pain  }  and  indeed  Nature  has  appointed  certain  limits 
beyond  which  (he  will  not  permit  pain  to  be  carried, 
without  bringing  on  delirium,  convulfions,  fyncope,  or 
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even  death,  to  refeue  the  miferable  fufferer  from  his 
torments. 

Long-continued  pain,  even  though  in  a  more  gentle 
degree,  often  brings  on  debility,  torpor,  palfy,  and  ri¬ 
gidity  of  the  affected  part.  But  if  not  too  violent,  nor 
accompanied  with  fever,  ficknefs,  or  anxiety,  it  fome¬ 
times  feems  to  contribute  to  the  clearnefs  and  acutenefs 
of  the  judgment,  as  fome  people  teftify  who  have  been 

afflicted  with  the  gout.  #  .  ./- 

Anxiety  is  another  difagreeable  fenfation,  quite  dif-  Anxiety, 
ferent  from  pain,  as  being  more  obtufe  and  lefs  ca¬ 
pable  of  being  referred  to  any  particular  part,  though 
frequently  more  intolerable  than  any  pain.  But  we 
muft  take  care  to  diftinguifh  between  this  anxiety  of 
which  we  treat  in  a  medical  fenfe,  and  that  which  is 
fpoken  of  in  common  difeourfe.  The  latter  does  not 
at  all  depend  on  the  ftate  of  the  body,  but  belongs  en¬ 
tirely  to  the  mind  *,  and  arifes  from  a  fenfe  of  danger, 
or  a  forefight  of  any  misfortune.  The  former  is  truly 
corporeal}  and  derives,  no  lefs  than  pain,  its  oiigin 
from  a  certain  ftate  of  the  body.  Notwithftanding  this 
difference,  however,  it  is  very  pofflble  for  both  thefe 
kinds  of  anxiety  to  be  prefent  at  the  fame  time,  or  for 
the  one  to  be  the  caufe  of  the  other.  A  very  great 
bodily  anxiety  will  ftrike  fear  and  defpondency  into 
the  moft  refolute  mind  ;  and  mental  anxiety,  on  the 
contrary,  if  very  violent  and  long-continued,  may  in¬ 
duce  the  former,  by  deftroying  the  powers  of  the  body, 
efpecially  thofe  which  promote  the  circulation  of  the 

blood.  . 

Anxiety,  in  the  medical  fenfe  of  the  word,,  arifes  in 
the  firft  place  from  every  caufe  difturbing  or  impeding 
the  motion  of  the  blood  through  the  heart  and  large 
veffels  near  it.  Anxiety,  therefore,  may  arife  from 
many  difeafes  of  the  heart  and  its  veffels,  fuch  as  its 
enlargement,  too  great  conftriftion,.  oflification,  poly¬ 
pus,  palpitation,  fyncope,  inflammation,  debility,  and 
alfo  fome  affeaions  of  the  mind.  It  is  likewife  produ¬ 
ced  by  every  difficulty  of  breathing,  from  whatever  caufe 
it  may  arife  }  becaufe  then  the  blood  paffes  lefs  freely 
through  the  lungs  :  anxiety  of  this  kind  is  felt  deep  in 
the  breaft.  It  is  faid  alfo  to  arife  from  the  difficult 
paffage  of  the  blood  through  the  liver  or  other  abdomi¬ 
nal  vifeera. 

A  certain  kind  of  anxiety  is  very  common  and 
trouble  fome  to  hypochondriacal  people  }  and  arifes 
from  the  ftomach  and  inteftines  being  either  loaded 
with  indigefted  and  corrupted  food,  or  diftended  with 
air  produced  by  fermentation  and  extricated  from  the 
aliments.  By  fuch  a  load,  or  diftention,  the  ftomach, 
which  is  a  very  delicate  organ,  becomes  greatly  af- 
fefted.  Befides,  the  free  defeent  of  the  diaphragm  is 
thus  hindered,  and  refpiration  obftru£led.  Anxiety  of 
this  kind  is  ufually  very  much  and  fuddenly  relieved 
by  the  expulfion  of  the  air  }  by  which,  as  well  as  by 
other  figns  of  a  bad  digeftion,  it  is  eafily  known.  In 
thefe  cafes  the  anxiety  is  ufually,  though  with  little  ac¬ 
curacy,  referred  to  the  ftomach. 

Anxiety  alfo  frequently  accompanies  fevers.of  every 
kind,  fometimes  in  a  greater  and  fometimes  in  a  lef- 
fer  degree.  In  this  cafe  it  arifes  as  wrell  from  the  ge¬ 
neral  debility  as  from  the  blood  being  driven  from 
the  furface  of  the  body  and  accumulated  in  the  large 
veffels  }  as  in  the  beginning  of  an  intermittent  fever. 

Or  it  may  arife  from  an  affe&ion  of  the  ftomach, 

when 
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External  when  overloaded  xvlth  crude,  corrupted  aliment  •,  or  di- 
Senfes.  (tended  and  naufeated  with  too  much  drink,  efpe- 
cially  medicated  drink.  As  the  fever  inereafes,  the 
anxiety  of  the  patient  becomes  greater  and  greater  ; 
remarkably  fo,  according  to  the  teftimony  of  phyfi- 
eians,  either  immediately  before  the  crifis  or  on  the 
night  preceding  it  \  as  before  the  breaking  out  of  ex¬ 
anthemata,  haemorrhagy,  fweat,  or  diarrhoea,  which 
fometimes  remove  fevers.  The  patient  feels  likewife  an 
anxiety  from  the  ftriking  in  of  any  eruption  or  critical 
metaftafis.  This  fenfation  alfo  accompanies  fevers  and 
mod  other  difeafes,  when  the  vital  power  is  exhaufted, 
and  death  approaches,  of  which  it  is  the  forerunner 
and  the  fign.  It  happens  at  that  time,  becaufe  the 
vital  powers,  unable  to  perform  their  fundlions,  cannot 
make  the  blood  circulate.  But  what  kind  of  anxiety 
this  is,  the  other  figns  of  approaching  death  (how  very 
evidently.  Moreover,  even  in  the  time  of  (leep,  anxie¬ 
ty  may  arife  from  the  fame  caufes  :  hence  frightful 
dreams,  which  frequently  difturb  our  repofe  with  fur- 
prife  and  terror. 

hching.  Itching,  an  uneafy  fenfation,  with  a  defire  of  fcratch- 
ing  the  place  affedled,  is  often  very  troublefome,  al¬ 
though  it  feems  to  be  more  a-kin  to  pleafure  than  to  pain. 
As  pain  proceeds  from  too  great  an  irritation,  either 
chemical  or  mechanical,  fo  does  itching  proceed  from 
a  (light  one.  Titillation,  or  fridlion,  of  a  woollen  (hirt, 
for  inftance,  upon  the  (kin  of  a  perfon  unaccuftomed 
to  it,  and  of  a  delicate  conftitution,  excites  itching  5 
as  do  alfo  many  acrid  foflils,  vegetables,  and  animals. 
Hence  an  itching  is  the  firft  fenfation  after  the  appli¬ 
cation  of  cantharides,  although  the  fame,  when  aug¬ 
mented  becomes  painful.  The  fame  effedl  is  produ¬ 
ced  by  any  thing  acrid  thrown  out  upon  the  (kin  *,  as  in 
cxanthematic  fevers,  the  difeafe  called  the  itch ,  &c. 
Lice,  worms,  efpecially  afearides,  irritating  either  the 
(kin  or  the  inteftines,  excite  a  troublefome  itching. 

Too  acute  a  fenfation  over  the  whole  body  is  very 
rarely  if  ever  obferved.  In  a  particular  part  the  fenfe 
of  feeling  is  often  more  acute  than  it  ought  to  be,  either 
from  the  cuticle  itfelf  being  too  thin  and  foft,  or  being 
removed  \  or  from  the  part  itfelf  being  inflamed,  or  ex- 
pofed  to  too  great  heat.  It  becomes  obtufe,  or  is  even 
quite  deftroyed  over  the  -whole  body,  or  in  great  part 
of  it,  from  various  affedtions  of  the  brain  and  nerves  ; 
as  when  they  are  wounded,  comprefled,  or  defedlive  in 
vital  power.  This  is  called  anccjlhejia ,  and  fometimes 
accompanies  palfy. 

This  fenfe  may  be  deficient  in  a  particular  part,  ei¬ 
ther  from  the  nerve  being  difeafed,  or  from  its  being 
comprefled  or  wounded,  or  from  the  part  itfelf  being 
expofed  to  too  great  a  degree  of  cold  \ — or  from  the 
fc&rf-fkin  which  covers  it  being  vitiated,  either  becom¬ 
ing  too  thick  or  hard,  by  the  handling  of  rough,  or 
hard,  or  hot  bodies,  as  is  the  cafe  with  glafs-makers 
and  fmiths  \  or  from  the  elevation  of  the  cuticle  from 
the  fubjacent  cutis,  or  true  (kin  itfelf,  by  the  interpo- 
(ition  of  blood,  ferum,  or  pus  *,  or  from  the  cutis  be¬ 
ing  macerated,  relaxed,  or  become  torpid,  which  fome¬ 
times  happens  to  hydropic  perfons  \  or  laftly,  from  the 
Avhole  organ  being  corrupted  by  gangrene,  burning, 
cold,  or  contufion.  This  fenfe  is  very  rarely  depraved, 
unlefs  perhaps  in  the  cafe  of  delirium,  -when  all  the 
fundlions  of  the  brain  are  difturbed  in  a  furprifing 
manner. 
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The  fenfe  next  to  be  confidered  is  that  of  tafte,  the  External 
principal  organ  of  which  is  the  tongue  ;  the  nearer  the  Sen^es- 
tip  of  it,  the  more  acute  is  the  fenfe,  and  the  nearer 
the  glottis  fo  much  the  more  obtufe.  It  mud  be  Tafte. 
owned,  however,  that  fomc  kind  of  acrid  fubftances, 
the  tafte  of  which  is  fcarcely  perceived  upon  the  tip  of 
the  tongue,  excite  a  moft  vehement  fenfation  about  its 
roots,  or  even  in  the  throat  itfelf.  The  tongue  is  en^ 
dowed  with  many  large  and  beautiful  nervous  papillae, 
which  feem  to  be  the  chief  feat  of  this  fenfe,  and  in 
the  adl  of  tailing  are  elevated  and  eredled,  in  order  to 
give  the  more  acute  fenfation. 

Nothing  can  be  tailed  which  is  not  foluble  in  the  fa- 
liva,  that,  being  applied  in  a  fluid  form,  it  may  per¬ 
vade  the  involucra  of  the  tongue,  and  affedl  its  nervous 
pulp  j  and  hence  infoluble  earths  are  quite  infipid. 

Neither  is  it  fufRcient  for  a  body  to  be  foluble  that  it 
may  be  tailed :  it  mud  alfo  have  fomething  in  it  faline, 
or  at  lead  acrid,  in  order  to  ftimulate  the  nervous  fub- 
ftance ;  and  hence,  whatever  has  lefs  fait  than  the  fa- 
liva  is  totally  infipid. 

The  tafte  is  rarely  found  to  be  too  acute,  unlefs 
through  a  fault  in  the  epidermis  which  covers  the 
tongue.  If  this  be  removed  or  wounded,  or  covered 
with  ulcers,  aphthae,  &c.  then  the  tafte,  becoming  too 
acute,  is  painful :  or  fometimes,  no  other  fenfation 
than  that  of  pain  is  felt.  It  may  be  impaired,  as  well 
as  the  fenfe  of  feeling,  from  various  difeafes  of  the 
brain  and  nerves  ;  of  which,  however,  the  inftances  are 
but  rare.  In  feme  people  it  is  much  more  dull  than  in 
others  \  and  in  fuch  the  fenfe  of  duelling  is  ufually  de¬ 
ficient  alfo.  The  tafte  is  moft  commonly  deficient  on  * 
account  of  the  want  of  faliva }  for  a  dry  tongue  cannot 
perceive  any  tafte :  henee  this  fenfe  is  very  dull  in  many 
difeafes,  efpecially  in  fevers,  catarrhs,  &c.  as  well  on 
account  of  the  defedl  of  faliva  as  of  appetite,  which 
is  of  fo  much  fervice  in  a  (late  of  health  \  or  by  reafon 
of  the  tongue  being  covered  with  a  vifeid  mucus. 

The  tafte  is  frequently  depraved  \  when,  for  ex¬ 
ample,  we  have  a  perception  of  tafte  without  the  ap¬ 
plication  of  any  thing  to  the  tongue  \  or  if  any  thing 
be  applied  to  it,  -when  we  perceive  a  tafte  different 
from  what  it  ought  to  be.  This  happens  for  the  moft 
part  from  a  vitiated  condition  of  the  faliva,  which  is 
itfelf  tailed  in  the  mouth.  Hence  we  may  perceive  a 
fweet,  faline,  bitter,  putrid,  or  rancid  tafte,  according 
to  the  (late  of  the  faliva  :  which  may  be  corrupted  ei¬ 
ther  from  the  general  vitiated  condition  of  the  mafs  of 
humours,  or  the  glands  which  fecrete  it  5  of  the  mouth 
itfelf  \  or  even  of  the  ftomach,  the  vapours  and  eruc¬ 
tations  of  which  rife  into  the  mouth,  efpecially  when 
the  ftomach  is  difeafed. 

Befides  the  faults  of  the  faliva,  however,  the  tafte 
may  be  vitiated  from  other  caufes  $  as,  for  inftance, 
the  condition  of  the  nervous  papillae.  This,  however, 
is  as  yet  but  little  known  to  us  $  for  the  tafte  is 
fometimes  plainly  vitiated,  when  at  the  fame  time 
the  faliva  appears  quite  infipid  when  tailed  by  other 
people. 

Phyficians,  in  almoft  every  difeafe,  but  efpecially  in 
fevers,  inquire  into  the  (late  of  the  tongue  ;  not,  indeed, 
without  the  greateft  reafon  :  for  from  this  they  can 
judge  of  the  condition  of  the  ftomach  ;  of  the  thirft,  or 
rather  the  occafion  the  patient  has  for  drink,  when,  on 
account  of  his  delirium  or  ftupor,  he  neither  feels  his 
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lliirft,  nor  is  able  to  call  for  drink.  And,  laftly,  from 
1  infpedtion  of  the  tongue,  phyfieians  endeavour  to 
form  fome  judgment  eoneerning  the  nature,  increafe, 
and  remiflion  of  the  fever. 

After  the  fenfe  of  tafte,  we  ihall  next  treat  of  that 
of  fmell.  Its  feat  is  in  that  very  foft  and  delieate 
membrane,  filled  with  nerves  and  blood -veflels,  which, 
covers  the  internal  parts  of  the  nofe,  and  the  various 
finufes  and  cavities  proceeding  from  thenec.  This 
fenfe  is  more  aeute  about  the  middle  of  the  feptum, 
and  the  offa  fpongiofa,  where  the  membrane  is  thicker 
and  fofter,  than  in  the  deeper  cavities,  where  the 
membrane  is  thinner,  lefs  nervous,  and  lefs  filled  with 
blood-veffels  *,  although  even  thefe  do  not  feem  to  be 
altogether  deftitute  of  the  fenfe  of  fmelling. 

As  by  our  tafte  we  judge  of  the  foluble  parts  of  bo¬ 
dies,  fo  by  our  fmell  we  judge  of  thofe  very  volatile 
and  fubtile  parts  whieh  fly  off  into  the  air  j  and  like 
the  organ  of  tafte,  that  of  fmell  is  kept  moift,  that  it 
may  have  the  more  exquifite  fenfation,  partly  by  its  pro¬ 
per  mucus,  and  partly  by  the  tears  whieh  defeend  from 
the  eyes. 

Some  kinds  of  odours  greatly  affeCt  the  nervous  fy- 
ftem,  and  produce  the  moft  furprifing  effects.  Some 
o-ratefully  excite  it,  and  immediately  reeruit  the  fpirits 
when  almoft  finking  j  while  fome  produee  fainting, 
nay,  as  it  is  alleged,  even  hidden  death.  To  this  head 
alfo  are  we  to  refer  thofe  antipathies,  whieh,  though 
truly  ridieulous,  are  often  not  to  be  fubdued  by  any 
foree  of  mind. 

This  fenfe  is  fometimes  too  aeute,  as  well  from 
fome  difeafe  in  the  organ  itfelf,  -whieh  happens  more 
rarely,  as  from  the  too  great  fenfibility  of  the  nervous 
fyftem  in  general,  as  is  fometimes  obferved  in  nervous 
fevers,  phrenitis,  and  hyftcria.  It  is  more  frequent¬ 
ly,  however,  too  dull,  either  from  difeafes  of  the  brain 
and  nerves,  as  from  fome  violence  done  to  the  head,  or 
from  fome  internal  caufe  *,  or  it  may  proeeed  from  a 
drynefs  of  the  organ  itfelf,  either  on  account  of  the 
cuftomary  humours  being  fupprefled  or  turned  another 
w7ay‘  or  from  the  membranes  being  oppreffed  with,  too 
great  a  quantity  of  mueus  or  of  tears.  Of  both  thefe 
cafes  We  have  inftanees  in  the  catarrh,  where  at  firft 
the  noftrils  are  dry,  but  afterwards  are  deluged  with  a 
thin  humour,  or  flopped  up  with  a  thick  one.  But 
in  thefe,  and  many  other  examples,  the  membrane  of 
the  nofe  itfelf  is  affeCted  with  inflammation,  relaxation 
or  too  great  tenfion,  by  which  the  nerves,  which  con- 
ftitute  a  great  part  of  it,  muft  be  vitiated.  It  is  evi¬ 
dent  alfo,  that  whatever  obftru&s  the  free  entrance  of 
the  air  into  the  noftrils,  or  impedes  its  paffage  through 
them,  muft  prove  detrimental  to  the  fenfe  of  fmell- 
ing. 

The  fenfe  of  hearing  is  more  frequently  vitiated  than 
almoft  any  of  the  reft,  as  having  a  moft  delicate  or¬ 
gan,  and  one  eompofed  of  many  and  very  finall  parts, 
of  which  an  aecount  is;  given  under  the  article  Ana¬ 
tomy. — It  frequently  becomes  too  aeute  \  either  from 
the  general  habit  of  the  body  being  too  irritable,  fuch 
as  often  happens’ to  hyftcrieal  and  lying-in-women  ;  or 
from  too  great  a  fenfibility  of  the  brain  itfelf,  which  is 
not  unfrequcntly  obferved  in  fevers,  as  well  as  in  phre¬ 
nitis,  and  fometimes  in  the  true  mania  *,  or  it  may  be 
from  a  difeafe  of  the  ear  itfelf,  as  when  it  is  affeCted 
with  inflammation,  pain,  or  too  great  tenfion. — It  may 
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be  rendered  dull,  or  even  be  altogether  deftroyed,  fo 
that  the  perfon  fliall  beeome  totally  deaf,  from  the  fame 
caufes  acting  with  different  degrees  of  force.  This 
happens  efpeeially  from  the  want  of  the  external  car ; 
or  from  the  meatus  auditorius  being  flopped  up  with 
mueus,  wax,  or  other  matters ;  or  from  the  fides  of 
the  eaual  grooving  together,  as  fometimes  happens  af¬ 
ter  fuppuration  or  the  fmall-pox  }  or  by  the  membrane 
of  the  tympanum  becoming  rigid  or  relaxed,  or  being 
eroded  or  ruptured ;  or  the  tympanum  itfelf,  or  the 
Euftaehian  tube,  may  from  eertain  caufes  be  obftruCted; 
or  fome  of  the  little  bones  or  membranes,  or  fome 
of  the  mufeles  of  the  labyrinth,  may  be  affeCted 
with  coneretion,  fpafm,  palfy,  or  torpor  \  or,  laftly, 
it  may  happen  from  difeafes  of  the  brain  and  nerves, 
all  the  organs  of  hearing  remaining  found.  Henee 
deafnefs  is  often  a  nervous  difeafe,  eoming  fuddenly 
on,  and  going  oflF  fpontaneoufly.  Hence  alfo  it  is 
common  in  old  people,  all  of  whofe  folid  parts  arc 
too  rigid,  while  their  nervous  parts  have  too  little  fen¬ 
fibility. 

Perfons  labouring  under  fevers,  efpeeially  of  the 
typhous  kind,  often  beeome  deaf.  When  this  eomes  on 
along  with  other  figns  of  an  opprefled  brain,  and  a 
great  proft ration  of  ilrength,  it  may  be  a  very  bad  fymp- 
tom  •,  but  for  the  moft  part  it  is  a  very  good  one,  even 
though  accompanied  with  fome  degree  of  torpor  or 
fleepinefs. 

A  very  common  difeafe  in  the  fenfe  of  hearing  is 
when  certain  founds,  like  thofe  of  a  drum,  a  bell,  the 
falling  of  water,  &c.  are  heard  without  any  tremor 
in  the  air,  or  without  a  found  perfon’s  hearing  any 
thing.  This  difeafe  is  ealled  tinnitus  ciurium ,  of  w  hich 
various  kinds  have  been  obferved.  For  the  moft  part 
it  is  a  very  flight  tranfient  diforder  5  but  fometimes  it 
is  moft  obftinate,  long-eontinued,  and  troublefome.  It 
often  arifes  from  the  flighted  eaufe,  fuch  as  any 
thing  partially  flopping  up  the  meatus  auditorius  or 
Euftaehian  tube  itfelf,  fo  that  aeeefs  is  in  part  denied 
to  the  air  •,  whenee  it  happens  that  the  latter  ftrikes 
the  membrane  of  the  tympanum,  or  perhaps  the  inte¬ 
rior  parts,  unequally,  and  with  too  r*uch  foree.  Henee 
bombi ,  a  kind  of  tinnitus,  are  heard  even  by  the  moft 
healthy  when  they  yaw7n. 

A  mueh  more  frequent  and  troublefome  fpceies  of 
tinnitus  aeeompanies  many  difeafes  both  of  the  febrile 
and  nervous  kind.  This  is  oceafioned  partly  by  the 
increafed  impetus  of  the  blood  towards  the  head,  with 
an  increafe  of  fenfibility  in  the  nervous  fyftem  itfelf, 
fo  that  the  very  beatings  of  the  arteries  are  heard  5 
and  partly  from  the  inereafed  fenfation  and  mobility 
of  the  nerves  and  mufeles  of  the  labyrinth  :  w hence  it 
happens,  that  the  parts  which  ought  to  be  at  reft  un¬ 
til  exeited  by  the  tremor  of  the  air,  begin  to  move  of 
their  ovrn  aeeord,  and  impart  their  motion  tor  other 
parts  ndiieh  are  already  in  a  morbid  ftate  of  too  great 
fenfibility. 

A  tinnitus  fometimes  arifes  from  any  vehement  af- 
fcCtion  of  the  mind  )  fometimes  from  a  diforder  in  the 
ftomaeh  *,  fometimes  from  a  rheumatie  diforder  affect¬ 
ing  the  ears  and  head  •,  or  from  a  eatarrh,  which  eom- 
monly  affeCts  the  Euftaehian  tube.  Sometimes,  how'ever, 
the  tinnitus  alone  affeCts  the  patient  }  and  even  this  is  a 
difeafe  of  no  fmall  eonfequence..  Thefe  various  eau- 
fes,  however,  both  of  this  and  other  diforders  of  the 
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External  hearing,  arc  often  very  difficult  to  be  diftinguifhed,  as  lens,  or  the  vitfeous  humour,  becoming  fhrivelled  or 
,  Sei  ,  well  on  aecount  of  the  inacceffible  fituation  of  the  organ,  decayed.  It  may  like  wife  happen  from  the  cornea 
as  on  account  of  the  little  knowledge  we  have  cf  its  ac-  becoming  dry  and  opaque  ;  which  is  to  be  imputed  to 
tion.  But  from  whatever  caufe  it  anfes,  both  this  and  the  languid  motion  of  the  blood,  and  to  great  numbers 
the  other  affections  of  the  hearing  can  neither  be  cured  of  the  fmall  vcffels  being  obitruCtcd  or  having  their 
certainly  nor  eafily,  but  by  the  removal  of  the  caufe  tides  concreted  $ — or  from  the  eryltalline  lens  becoming 
Si  whatever  it  may  be.  yellow  like  amber,  and  the  retina  itfelf  lefs  fenfible^ 

Sight.  Concerning  the  nature  of  the  fenfe  of  fight,  the  for  old  age  diminiflies  every  fenfation.  It  is  totally 

reader  may  eonfult  the  articles  Anatomy  and  Optics,  aboliffied  by  injuries  of  the  brain,  the  optic  nerve,  or 
Of  this  fenfe  iome  flight  diforders,  or  rather  varieties,  the  retina,  even  though  the  ffruClure  of  the  organ 
aie  often  obferved.  -Thole  perfons  are  ealled  Jhort -  fhould  remain  found.  This  difeafe  is  eallcd  an  am  a  it - 
Jighted  who  eannot  fee  diftin&ly  unlefs  the  objeCl  be  rofis  ;  and  is  eafily  known  by  the  dilatation  and  im- 
very  near  them.  T  his  diforder  arifes  from  too  great  mobility  of  the  pupil,  the  humours  of  the  eye  femain- 
a  refradion  of  the  rays  by  reafon  of  their  being  too  ing  clear.  It  is  commonly  owing  to  congeilion  of 
foon  colleCled  into  a  focus  by  the  cryftalline  lens,  and  blood  5  and  fometimes,  where  no  congeilion  of  blood 
diverging  again  before  they  fall  upon  the  retina,  by  can  be  difeovered,  to  mere  torpor  of  the  nerves.  If  it  be 
which  means  they  make  an  indillinCl  picture  upon  it.  only  a  torpor  of  part  of  the  retina,  wc  fee  blaek  fpots 
The  mofl  eommon  caufe  is  too  great  a  convexity  of  the  in  thofe  things  at  which  we  look ;  or  flies  feem  to 
eye  or  fome  of  its  humours,  as  too  prominent  a  cor-  pafs  before  our  eyes,  a  very  bad  fign  in  fevers,  and 
nea.  It  is  a  diforder  common  to  young  people,  whieh  almoft  always  mortal.  The  fight  is  abolifhed  alfo  by 
is  fometimes  removed  when  they  grow  older.  As  foon  the  obfeurity  or  opacity  of  any  of  the  parts  through 
as  the  firft  approaches  of  fhort-fightednefs  are  obfer-  which  the  rays  ought  to  pafs  and  be  refraCted  ;  as  if 

ved,  it  is  fuppofed  it  may  be  obviated  by  the  perfon’s  the  cornea  lofe  its  tranfparency  by  being  covered  'with 

accufioming  himfelf  to  view  remote  objeCts,  and  keep-  fpots  ;  or  the  aqueous  humours  become  corrupted  with 

mg  his  eyes  off  very  fmall  and  near  ones  ;  as,  on  the  blood,  ferum,  or  pus  j  or  the  lens  (which  often  hap- 

contrary,  it  may  be  brought  on  by  the  oppofite  eu-  pens  and  which  is  called  a  cataraB )  becomes  of  a 

ftom  ;  beeaufe  the  eye  accommodates  itfelf  fomewhat  gray  or  brown  colour,  or  the  vitreous  humour  be  in 

to  the  diftanees  of  thofe  objeCts  which  it  is  accuftomed  like  manner  corrupted  \  or  laftly,  when  all  the  humours 

to  view.  But  a  concave  glafs,  which  eaufes  the  rays  being  diffolved,  eonfufed  and  mixed  together,  by  in- 
of  light  to  diverge  more  than  naturally  they  would  be-  flammation  and  fuppuration,  either  do  not  fuffer  the 

fore  falling  upon  the  cornea,  is  the  moil  fimple  arid  light  to  pafs  at  all,  or  to  pafs  imperfeCtly  and  un¬ 
certain  remedy.  equally  ;  whence  either  no  image  is  formed  on  the 

Long-Jig  hted  people  are  thole  who  eannot  fee  an  retina,  or  it  appears  obfeure,  diilorted,  imperfect,  and 

objea  diflinaiy  unlefs  it  be  at  a  confiderable  diftance  iil-eoloured. 

from  them.  This  arifes  from  eaufes  eontrary  to  the  The  fight  is  alfo  depraved,  when  things  appear  to* 
punier  j  namely,  the  eye  being  too  flat,  fo  that  there  it  of  a  eol our  different  from  their  own,  or  even  in  an* 
is  no  room  for  refra&ing  the  rays  and  bringing  them  other  fituation  and  of  another  fhape  than  they  ought 
into  a  focus.  Hence  this  dcfedl  is  common  in  old  to  have.  This  happens  from  the  humours  being  tinc- 

Pe?PleVand  remedied  by  the  ufe  of  convex  glaffes.  tured  with  any  unufual  colour,  as  is  faid  to  happen  in 

1 hole  are  called  mjBalopes ^  who  fee  better  with  a  very  fome  inlfances  of  jaundice  ;  or  from  an  extravafation 

weak  than  with  a  flrong  light.  It  is  a  defeft  very  and  mixture  of  the  blood  with  the  aqueous  humour, 
ieldom  to  be  met  with  in  the  human  race,  though  A  furprifing  depravation  alfo,  or  conflant  and  perpe- 
every  perlon  is  fenfible  of  it  who  hath  been  long  kept  tual  defeat  of  vifion,  is  not  unfrequently  obferved  in 
in  the  dark  and  is  then  fuddenly  brought  into  the  men  otherwife  very  healthy,  and  who  fee  quite  clear- 
u*  .  d1  ai*Aes.  fr°m  too  great  a  fenfibility  ly  j  namely,  that  they  cannot  diftinguifh  certain  co- 
ot  the  retnia,  and  the  pupil  being  too  open.  .  lours,  green,  for  example,  from  red.  Another  de- 

I  he  fight  is  liable  to  many  and  grievous  diforders.  pravation-  is,  when,  without  any  light  being  admitted 
It  is  iharpencd  beyond  meafure,  fo  that  the  perfon  to  the  eyes,  fparks,  fmall  drops  of  a  flame  or  gold  co- 
either  perceives  nothing  difhn&ly  or  with  great  pain,  lour,  and  various  other  colours,  are  obferved  to  float 
from  the  lame  eaufes  that  induce  a  fimilar  diforder  before  us.  This  is  generally  a  very  flight  and  tran- 
m  the  other  fenfes  5  namely,  exceffive  fenfibility  in  fient  diforder,  common  to  thofe  whofe  conilitutions 
the  general  habit  of  body  ;  or  a  particular  ft  ate  of  the  are  very  irritable  -y  and  arifes  from  the  flight  impulfc, 
brain  common  m  phremtis,  or  even  in  thofe  affiidted  as  it  would  feem,  on  the  retina,  by  the  vcffels  beating 
with  fevers  arifing  from  inflammation!  or  too  great  ex-  more  vehemently  than  ufual.  A  fiery  eircle  is  ob- 
citement  \  though  more  frequently  from  the  condition  ferved  by  prefling  the  eye  with  the  finger  after  the 
of  the  eye  itfelf,  one  becomes  unable  to  bear  the  light,  eyelids  are  ihut.  The  fame*  reafon,  perhaps,  may  be 
le  inflammation  of  the  tunica  adnata,  and  the  fore-  given  for  thofe'  fparks  which  are  fecn  by  perfens  la- 
part  o  tw  fclerotiea,  is  communicated  to  the  back  bouring  under  the  falling  ficknefs,  and  incrcafing  to 
parts  of  it,  and  from  thence  to  the  choroides  and  re-  the  fize  of  an  immenfe  and  luminous  beam  before  They 
ina  itself.  Hence  tlie  light  becomes  intolerable,  and  fall  down  in  convulfions.  A  fimilar  beam  thofe  who 
vifion  is  attended  with  pam  and  great  irritation,  fome-  have  recovered  from  hanging  or  drowning  teflify  that 
tmiesmducmg  or  augmenting  a  delirium.  tiiey  have  obferved:  for  by  reafon  of  the  refpiration 

^eei11^  13  mac^e  or  even  totally  being  fuppreffed,  the  veffels  of  the  head  fwell  and.com- 

aboliihed,^  by  age  j  the  aqueous  humour  not  being  prefs  the  whole  brain  and  nervous  parts  of  the  head., 

upp  led  111  lufficieut  quantity,  and  the  cornea  and  Sparks  of  the  fame  kind,  and  thefe  too  of  no  good. 

^  amenfc~ 
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omen,  are  obferved  in  patients  labouring  under  a  fever, 
where  a  phrenitis  or  fieree  delirium  is  at  hand  j  and 
like  wife  in  thofe  who  are  threatened  with  pally,  apo¬ 
plexy  or  epilepfy. — A  diftinft  but  falfe  perception, 
namely  of  vifible  things  whieh  do  not  exift,  is  to  e 
imputed  to  foine  injury  of  the  brain,  to  madnefs  or  a 
delirium,  not  to  any  difeafe  of  the  eye.  . 

A  very  frequent  defeft  of  vifion  reinains  to  be  men¬ 
tioned,  namely,  fquinting.  A  perfon  is  faid  to  fquint 
who  has  the  axes  of  the  eyes  more  oblique  than  uiuai, 
and  direfted  to  different  points.  Henee  a  great  de¬ 
formity,  and  often  an  imperfe£l  and  eonfufed  viiion  by 
whieh  the  objefts  are  fometimes  feen  double.  It  is  an 
evil  for  the  moft  part  born  with  the  perfon,  and  often 
corrected  by  thofe  attempts  whieh  an  infant  makes  to 
fee  more  pleafantly  and  diftindtly  \  and  this  even  With¬ 
out  being  eonfeious  of  its  oW’n  defedfs.  It  is  alfo  eafily 
learned,  efpeeially  in  infants,  even  without  their  own 
knowledge,  by  that  kind  of  imitation  whieh  has  a 
o-reat  influence  over  the  human  raee,  efpeeially  in  their 
tender  years.— It  is  by  no  means,  however,  fo  eafily 

unlearned.  r 

Squinting  is  frequently  occafioned  by  a  fpalm,  pally, 
rigidity,  &c.  of  the  mufcles  whieh  manage  the  eye  j  by 
epilepfy  \  by  eertain  difeafes  of  the  head,  the  hydro¬ 
cephalus  efpeeially  ^  or  by  any  great  injury  done  to 
the  head.  Sometimes,  though  very  rarely,  it  eomes 
on  fuddenly  without  any  known  eaufe.  It  is  very  pro¬ 
bable,  however,  that  fquinting  often  arifes  from  a  fault 
of  the  retinae,  when  their  central  points,  for  inftance, 
and  thofe  fimilarly  placed  with  refpedf  to  the  eentre, 
do  not  agree.  In  this  eafe  there  mufl  be  a  contortion 
of  the  eye,  that  the  objed  may  not  be  feen  double. 
This  ftems  alfo  to  be  the  reafon  why  fquinting  is  much 
inereafed  when  the  perfon  brings  the  objed^  near 
his  eye  in  order  to  view  it  more  perfedly.  Or  if  the 
central  point  of  either,  or  both,  of  the  retinae  be  in- 
fenfible,  or  nearly  fo,  it  is  neeeffary  for  the  perfon 
to  diftort  his  eyes  that  he  may  have  any  difHnd 
vifion  of  objeds.  If  the  optie  nerve  had  not  enter¬ 
ed  the  retina  obliquely,  but  palled  diredly  through 
its  eentre,  we  would  all  either  have  fquinted  or  feen 
double. 

Phylieians  have  referred  to  the  fenfe  of  viiion  that 
molt  troublefome  fenfation  whieh  we  eall  a  vertigo; 
though  it  feems  rather  to  belong  to  that  of  feeling,  or 
of  eonfeioufnefs  •,  for  in  many  inftanees  the  diforder  is 
not  removed  either  in  the  dark  or  by  {hutting  the  eye¬ 
lids.  The  vertigo  takes  place  when  external  objeds 
really  at  reft  feem  to  reel,  to  whirl  round,  to  tremble, 
or  to  move  in  any  manner  of  way.  If  the  diforder 
be  very  violent,  the  perfon  is  neither  able  to  fee,  on 
aeeount  of  a  dimnefs  of  light  \  nor  can  he  ftand,  as  the 
powers  fail  whieh  ought  to  govern  the  limbs.  A  nau- 
fea  alfo  ufually  aeeompanies  the  vertigo,  and  the  one 
generally  produces  the  other. 

This  diforder  is  obferved  to  be  both  the  fymptom 
and  forerunner  of  fome  dangerous  difeafes  ;  fuch  as 
apoplexy,  epilepfy,  hyfteria  *,  haemorrhages  from  the 
nofe  and  other  parts  *,  fuppreflions  of  the  nienfes  ; 
plethora  *,  fevers,  as  well  fueh  as  are  aeeompanied  with 
debility  as  thofe  in  which  there  is  an  inereafed  impe¬ 
tus  of  the  blood  towards  the  head.  An  injury  done 
to  the  head  alfo,  but  rarely  one  done  to  the  eyes, 
unlefs  as  it  affeds  the  whole  head,  brings  on  a  ver- 
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tigo.  A  vertigo  may  be  like  wife  produced  by  a  very 
great  and  fudden  lofs  of  blood  or  other  ,  fluid  j  by  de- ^ 
bility  *,  fyncope  j  various  difeafes  of  the  alimentary 
canal,  of  the  ftomaeh  efpeeially  $  poifons  admitted  in¬ 
to  the  body,  particularly  of  the  narcotic  kind,  as  opium, 
ftramonium,  wine,  &e.  and  hence  vertigo  is" a  fymptom  of 
every  kind  of  drunkennefs.  Various  motions  alfo, 
either  of  the  head  or  the  whole  body,  being  toffed  in 
a  fliip,  efpeeially  if  the  veffel  be  fmall  and  the  fea  runs 
high,  produee  a  vertigo.  In  thefe  and  fimilar  ex¬ 
amples,  the  unufual  and  inordinate  motions  of  the  blood 
are  eommunieated  to  the  nervous  parts  whieh  are  in 
the  head  5  or  thefe  being  affedled  by  fympathy  from 
the  neighbouring  parts,  produee  a  eonfufed  ienfation  as 
if  of  a  rotatory  motion.  Nay,  it  is  often  produced 
from  an  affeftion  of  the  mind  itfelf,  as  from  beholding 
any  thing  turned  fwiftly  round,*  or  a  great  cataraa,  or 
looking  down  a  preeipice,  or  even  by  intenfe  thought 
without  looking  at  any  thing. 

Though  a  vertigo  be  for  the  moft  part  a  fymptom 
and  eoneomitant  of  other  difeafes,  yet  it  is  fometimes  a 
primary  difeafe,  returning  at  intervals,  inereafing  gra¬ 
dually,*  and  equally  impeding  and  deftroying  the  func¬ 
tions  of  the  body  and  mind.  33 

After  having*  treated  of  the  external  fenfes,  we  ftiall  Memory, 
next  proceed  to  confider  thofe  properly  ealled  internal ; 
whieh  are,  the  memory ,  the  imagination ,  and  the  judge¬ 
ment.  The  firft  is  leiTened,  difturbed,  or  even  totally 
deftroyed,  in  many  difeafes,  efpeeially  thofe  which  affe& 
the  brain  ^  as  in  apoplexy,  palfy,  internal  tumours  of 
the  head,  external  violence  applied,  fevers,  efpeeially 
thofe  in  whieh  there  is  an  inereafed  motion  of  the  blood 
towards  the  head,  or  where  the  brain  is  any  other  way 
very  mueh  affe&ed.  It  is  very  rarely,  however,  deprav¬ 
ed  in  fueh  a  manner  that  ideas  are  not  reprefented  to 
the  mind  in  their  proper  order }  or  if  at  any  time  fueh  a 
diforder  oeeurs,  it  is  coniidered  rather  as  a  diforder  of  the 
imagination,  or  as  a  delirium,  than  a  failure  of  the 
memory.  The  mind  is  faid  to  be  disordered  when  the 
perceptions  of  memory  or  imagination  are  confounded 
with  thofe  of  fenfe,  and  of  eonfequenee  thofe  things 
believed  to  be  now  prefent  which  are  really  paft  or 
which  never  exifted  j  or  when  the  fenfe  of  the  perfon 
eoneerning  ordinary  things  is  different  from  that  of 
other  people.  The  general  name  for  fueh  diforders  is 
vefania  :  if  from  fever,  it  is  called  delirium .  A  general 
fury  without  a  fever,  is  ealled  mania  or  madnefs  :  but 
a  partial  madnefs,  on  one  or  two  points,  the  judgment 
remaining  found  in  all  other  refpedts,  is  called  melancho - 
lia»  There  is,  however,  no  exadl  and  accurate  limit9 
between  a  found  mind  and  madnefs.  All  immoderate 
vivaeity  borders  upon  madnefs  j  and,  on  the  other  hand, 
a  forrowful  and  gloomy  difpofttion  approaches  to  melan- 

choly.  .  .  84 

Delirium  aeeompanies  fevers  of  many  different  kinds.  Delirium* 
Sometimes  it  is  flight,  eafily  removed,  and  fearce  to 
be  aeeounted  a  bad  fign.  Often,  however,  it  is  very 
violent,  and  one  of  the  very  worft  of  figns,  requiring 
the  utmoft  eare  and  attention. 

A  delirium  is  either  fieree  or  mild.  The  fierce  de¬ 
lirium  is  preceded  and  accompanied  by  a  rednefs.  of 
the  countenance,  a  pain  of  the  head,  a  great  beating 
of  the  arteries,  and  noife  in  the  ears  $  tne  eyes  in  the 
mean  time  looking  red,  inflamed,  fierce,  Alining,  and 

unable  to  bear  the  light ;  there  is  either  no  fleep  at 

all, 
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Delirium,  all ;  or  flcep  troubled  with  horrid  dreams  ;  the  wonted 
1  v  '  manners  are  changed  ;  an  unufual  pceviflinefs  and  ill- 
nature  prevail.  Ihe  depravation  of  judgment  is  firft 
obferved  between  flcep  and  waking,  and  by  the  per- 
%n.s  crediting  his  imagination,  while  the  perceptions 
of  feme  are  negleaed,  and  the  ideas  of  memory  occur 
m  an  irregular  manner.  Fury  at  laft:  takes  place,  and 
Sometimes  an  unufual  and  incredible  degree  of  bodily 
ftrength,  fo  that  fevcral  attendants  can  fcarce  keep  a 
Angle  patient  in  his  bed. 

i  he  mild  delirium,  on  the  contrary,  is  often  accom¬ 
panied  with  a  weak  pulfe,  a  pale  collapfed  counte¬ 
nance,  and  a  vertigo  when  the  patient  fits  in  an  ere£I 
pofture  5  he  is  feldom  angry,  but  often  it  up  id,  and 
fometimes  remarkably  grieved  and  fearful.  The  lofs  of 
judgment,  as  in  the  former  kind,  is  firit  perceived  when 
the  patient  is  half  awake  5  but  a  temporary  recovery 
enfues  upon  the  admiffion  of  the  light  and  the  convcr- 
fation  of  his  friends.  .  The  patient  mutters  much  to 
lnmfelf,  and  attends  little  to  the  things  around  him  ; 
at  laft,  becoming  quite  ftupid,  he  neither  feels  the 
fenfations  of  hunger  or  third,  nor  any  of  the  other 
propenfities  of  nature,  by  which  means  the  urine  and 
excrements  are  voided  involuntarily.  As  the  diforder 
increafes,  it  terminates  in  fubfultus  tendinum,  tremors 
convulhons,  torpor,  and  death.  The  other  (pecics  of  de¬ 
lirium  alfo  frequently  terminates  in  death,  when  the 
fpirits  and  ftrength  of  the  patient  begin  to  fail. 

The  fymptoms  accompanying  either  of  thefe  kinds 
o  delirium  (how  an  unufual,  inordinate,  and  unequal 
motion  of  the  blood  through  the  brain,  and  a  great 
change  in  that  ftate  of  it  which  is  necefl'ary  to  the  ex- 
ercife  of  the  mental  powers.  It  is  very  probable,  that 
an  inflammation  of  the  brain,  more  or  lefs  violent  and 
general,  fometimes  takes  place,  although  the  fi<ms  of 
umverfal  inflammation  are  frequently  flight.  This  we 
learn  from  the  dilTeftion  of  dead  bodies,  which  often 
fliow  an  unufual  rednefs  of  the  brain  or  of  fome  of  its 
parts,  or  fometimes  an  effufion  or  fuppuration. 

The  ftate  of  the  brain,  however,  may  be  much  af¬ 
fected,  and  delirium  induced,  by  many  other  caufes  be- 
fides  the  motion  of  the  blood.  In 'many  fevers,  ty¬ 
phus,  for  inftance,  the  nervous  fyftcm  itfelf  is  much 
fooner  and  more  affefted  than  the  blood’s  motion  :  and 
though  the  morbid  affections  of  the  nervous  fyftem  are 
as  invifible  to  the  fenfes  as  the  healthy  ftate  of  it  the 
fymptoms  of  its  injuries  plainly  fliow  that  its  action,  or 
excitement ,  as  fome  call  it,  is  unequal  and  inordinate. 

*5  In  this  way,  too,  delirium  is  produced  by  feveral  poif  ms. 
Mdancho-  1  *ie  pathology  of  melancholy  and  mania  is  much 
jr  and  ma-  more  obfeure  ;  as  coming  on  without  any  fever  or  di- 
j  fturbance  in  the  blood’s  motion.  Often  alfo  thev  are 

hereditary,  depending  on  the  original  ftru£turc  of  the 
body,  efpecially  of  the  brain  ;  the  fault  of  which,  how¬ 
ever,  cannot  be  detefted  by  the  nieefl  anatomift.  But 
it  is  well  known,  that  various  difeafes  of  the  brain 
obftruflwns,  tumors,  either  of  the  brain  itfelf,  or  of 
the  cranium  prefling  upon  it,  any  injury  done  to  the 
head,  and,  as  fome  phyficians  relate,  the  hardnefs  and 
drynefs  of  the  brain  and  fome  peculiar  irritations  af- 
fefhng  the  nervous  fyftem,  are  capable  of  bringing  on 
And  mdeed  fo  great  are  the  irritations 
"7  ‘he  nervous  fyftem  in  mad  people,  that  they 
fcftcn  flcep  httle  or  none  for  a  long  time — Yet  even 

vJl  xm?’parfllmpCrfea  kn°WledgC  °f  tliC  dif' 
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eafes  of  the  brain  and  nerves,  is  by  no  means  free  from  Idiotifm. 

difficulties.  For  though  we  know  that  the  brain,  or  ' - v——' 

a  eertain  part  of  it,  is  hurt,  or  that  it  is  irritated  by‘a 
fwelling,  or  a  pointed  bone  growing  into  it,  nobody 
can  foretcl  how  great,  or  what  may  be  the  nature  of 
the  malady  from  fuch  a  hurt  :  for  examples  are  not 
wanting  of  people  who,  after  lofmg  a  large  part  of  the 
brain,  have  recovered  and  lived  a  long  time  ;  there 
are  many  inftances  alfo  of  perfons  who  hare  perceived 
no.  inconvenience  from  a  large  portion  of  that  viicus 
being  corrupted,  until  at  length  they  have  fallen  fiid- 
denly  down  and  died  in  convulfions. 

Anether  difeafe  of  the  internal  fenfes,  quite  differ-  Idiotifo, 
ent  xrom  thefe,  is  fatuity  or  idiotifm.  Thofe  arc  call¬ 
ed  idiots  who  are  deftitute  either  of  judgment  or  me¬ 
mory,  or  clfe  have  thefe  faculties  unequal  to  the  com¬ 
mon  offices  of  life.  A  weak  memory,  however,  is  by 
no  means  effcntial  to  idiotifm.  For  there  arc  fome  in- 
ftances  of  idiots  who  have  had  very  correct:  and  very 
extenfive  memories.  A  kind  of  idiotifm  is  natural  and 
common  to  all  infants ;  neither  is  it  to  be  accounted  a 
difeafe  ;  but  if  it  laft  beyond  the  ftate  of  infancy, 
it  is  a  real  difoafo,  and  for  the  moll  part  incurable.  It 
has  the  fame  caufes  with  the  other  difeafes  of  the  in¬ 
ternal  fenfes  j  although  thefe  can  fcareely  be  dete&ed 
by  the  eye  or  by  the  knife  of  the  anatomift.  It  fre¬ 
quently  ^accompanies,  or.  is  the  effeft  of,  epilepfy. 

Hence,,  if  the  epilepfy  derives  its  origin  from  caufes  not 
leated  in  the  head,  as  from  worms  lodging  in  the  in- 
teftines,  the  fatuity  may  be  cured  by  diflodging  thefe, 
and  .removing  the  epilepfy.  It  is  not  unlikely  that  the 
latiuty  of  children,  and  the  dotage  of  old  men,  may 
arifc  from  the  brain  being  in  the  former  too  foft,  and  in 
the  latter  too  hard  ;  or  perhaps  in  the  one  cafe  not 
evolved,  and  in  the  other  fomewhat  decayed. 

The  mufcular  power  maybe  difeafed  in  a  great  num-  Diforfers  in 
berof  ways.  Ihe  mobility  itfelf  maybe  too  great  :  the  mufeu- 
but  this  muft  be  carefully  diftinguiftied  from  vigour. iar  Powcr* 

By  mobility  is  meant  the  eafe  with  which  the  mufcular 
hbres  are  excited  into  contraftion.  The  vigour,  on  the 
other  hand,  is  that  power  with  which  the  contraflion 
is  performed.  They  are  fometimes  joined,  but  more 
frequently  feparate,  and  for  the  moft  part  the  exceffes 
of  each  are  owing  to  contrary  caufes.  gg 

Too  great  mobility  is  when  motions  are  excited  by  Mobility, 
a  very  flight  ftimulus,  or  when  very  violent  motions 
are  produced  by  the  cuftomary  ftimulus.  A  certain 
habit  of  body,  fometimes  hereditary,  renders  people 
hable. to  this  difeafe.  Women  have  a  greater  fliare  of 
mobility  than  men.  Infants  have  a  great  deal  of  mo¬ 
bility,  often  too  great  ;  youth  has  lefs  than  infancy, 
but  more  than  man’s  eftate  ;  though  old  age  has  com¬ 
monly  too  little.  A  lazy,  fedentary  life,  full  diet 
3  luppreftion  of  the  ufual  evacuations,  fulnefs  of  the 
blood-veflels,  and  fometimes  their  being  fuddenly 
emptied,  laxity,  flaccidity  of  the  folids  in  general,  but 
fometimes  too  great  a  tenfion  of  the  moving  fibres,  the 
ufe  of  diluents,  efpeciajly  when  warm,  or  heat  applied 
in  any  manner,  produce  too  great  mobility.  And  this 
may  be  either  general-  or  particular,  according  as  the 
caules  have  been  applied  to  the  whole  body,  Or  only  t® 
a  part  of  it. 

.  ViSour  in  general  is  rarely  morbid  ;  although  fome-...  5? 
times  certain  mufcular  parts  appear  to  have  too  <m;at  S°UT' 
strength.  In  maniacs  and  phre^ica,  an  immenfe 
^  e  ftrength 
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flrength  is  obferved  in  all  the  mufcles,  efpccialiy  in  thofe 
whidi  ferve  for  voluntary  motion  )  this  is  not  unjuftly 
reckoned  morbid.  The  reafon  of  this  exeefs  is  very  ob- 
feure  j  however,  it  is  plainly  to  be  referred  to  a  dilcale 

date  of  the  brain.  . 

A  more  frequent  and  more  important  excels  ot  vi¬ 
gour  is  obferved  in  thofe  mufeular  fibres  that  do  not 
obey  the  will,  fuch  as  thofe  which  move  the  blood.  Its 
circulation  is  thus  often  increafcd,  not  without  great 
inconvenience  and  danger  to  the  patient.  But  a  flighter 
exeefs  of  this  kind,  pervading  the  whole  body,  renders 
people  apt  to  receive  inflammatory  difeafes,  and  is  ulu- 
ally  called  a  phlogijiic  diathefis .  But  this  is  better  ob¬ 
ferved  when  local,  as  in  inflammation  ltfelf. 

Too  great  vigour  of  the  mufeular  fibres  may  arife 
from  the  nervous  power  increafed  beyond  meafure, 
as  in  mania,  phrenitis,  or  violent  affeCtions  of  the 
nnnd  ;  from  too  great  a  tenfion  of  the  fibres,  by 
which  they  more  calily  and  vehemently  conceive  mo¬ 
tions,  as  of  the  arteries  when  filled  with  too  much 
blood  $  from  catching  cold,  by  being  expofed  either  to 
cold  or  heat,  as  ufuaily  happens  in  the  fpring  j  or,  laft- 
ly,  though  the  nervous  power  and  tenfion  of  the  fibres 
fhould  not  at  all  be  changed,  their  aaion  may  be¬ 
come  too  great,  from  a  flimulus  more  violent  than  ufual 
being  applied,  or  from  the  ufual  flimulus,  if  the  fibres 
themfelves  have  already  acquired  too  great  a,  (hare  of 
mobility. 

The  oppofite  to  too  great  mobility  is  torpor,  and 
to  too  great  vigour  is  debility.  Torpor  is  fuch  a  di¬ 
minution  of  mobility  as  renders  the  parts  unequal  to 
their  functions.  It  arifes  from  caufes  dirc&ly  oppo¬ 
fite  to  mobility  }  fuch  as,  a  harder  and  more  rigid 
contexture  of  the  parts  themfelves,  or  even  fometimes 
from  one  too  lax  and  flaccid  j  from  old  age  ;  from  fome 
peculiar  temperament  of  body,  fuch  as  one  phlegmatic, 
frigid,  or  infenfible  ;  too  great  and  inceffant.  labour, 
coid,  fpare  diet,  and  an  exhaufted  body.  This  evil  is 
the  more  to  be  dreaded,  bceaufe,  the  powers  of  the 
body  being  deficient,  nature  is  neither  able  to  make 
any  effort  of  lierfelf,  nor  are  the  remedies,  in  other 
cafes  the  rnofl  efficacious,  capable  of  affording  her  any 
affiftanec. 

Debility  takes  place,  when  the  motion  of  the 
mufcles,  either  voluntary  or  involuntary,  is  not  per¬ 
formed  with  fufficient  flrength.  A  greater  or  leller 
ffiare  of  debility,  either  general  or  of  fome  particular 
part,  accompanies  almoft  all  difeafes,  and  is  indeed  no 
fmall  part  of  them  :  for  it  is  hardly  poffible  that  a 
difeafe  can  fublifl  for  any  length  of  time  without  in¬ 
ducing  fome  degree  of  debility.  When  a  ffate  of  de¬ 
bility  is  induced,  it  renders  a  man  obnoxious  to  innu¬ 
merable  diforders,  and  throws  him  as  it  were  defence- 
ids  in  their  way.  It  often  depends  on  the  original 
ftru&ure  of  the  body,  fo  that  it  can  be  corrected 
neither  by  regimen  nor  medicines  of  any  kind.  A 


different  degree  of  flrength  alfo  accompanies  the  dif¬ 
ferent  ages  of  mankind  }  and  thus,  in  fome  cafes,  de¬ 
bility  cannot  be  reckoned  morbid.  But  a  truly  mor¬ 
bid  and  unufual  debility  arifes  from  the  nervous  ener¬ 
gy  being  diminiflied  ;  from  difeafes  of  the  brain  and 
nerves,  or  of  the  mufcles  through  which  they  are  dis¬ 
tributed  }  from  a  decay  of  the  nerves  themfelves  *,  from 
a  want  of  the  due  tenfion  of  the  fibres,  or  the  fibres 
themfelves  becoming  torpid  }  from  the  body  exhaufted 


by  fpare  diet,  want,  evacuations ;  or  laftly,  from  dif-  Bifuruers in 
cafes  affecting  the  whole  body,  or  fome  particular  parts  ^ 

of  it.  \ - t_  j 

The  higheft  degree  of  debility,  namely,  when  the 
flrength  of  the  mufcles  is  altogether  or  nearly  deftroy- Palfy, 
cd,  is  called  paralysis  or  palfy  ;  and  is  cither  univerfal, 
or  belonging  only  to  fome  particular  mufcles.  An 
univerfal°  palfy  arifes  from  difeafes  of  the  brain  and 
nerves,  fometimes  very  obfeure,  and  not  to  be  difeo- 
vered  by  the  anatomift  j  for  the  nervous  power  itfelf 
is  often  deficient,  even  when  the  ftru&ure  of  the  nerves 
remains  unhurt  5  yet  oiten  a  compreffion,  obftruc- 
tion,  or  injury  of  the  veffels,  extravalation  of  blood  or 
ferum,  collections  of  pus,  fuellings,  &c.  are  difeover- 
cd.  It  frequently  arifes  from  certain  poifons  aCting 
on  the  nerves*,  from  the  fumes  of  metals  j  from  the 
difeafes  of  parts,  and  affedions  of  the  mufcles,  very 
remote  from  the  brain,  as  in  the  colic  of  PoiCtou.  .  A 
palfy  of  fingle  mufcles,  but  lefs  periea,  often  arifes 
without  any  defeCt  of  the  brain  or  nerves,  from  any 
violent  and  continued  pain,  inflammation,  too  great 
tenfion,  relaxation,  reft,  or  deftruaion  of  the  texture, 
of  the  parts,  fuch  as  commonly  happens  after  the  rheu- 
matifm,  gout,  luxations,  fractures  of  the  bones,  and 
ifehuria. 

An  univerfal  palfy,  however,  as  it  is  called,  feldom 
affeas  the  whole  body,  even  though  it  ffiould  origi¬ 
nate  from  a  difeafe  of  the  brain.  We  moft  common¬ 
ly  fee  thofe  wffio  are  paralytic  affeaed  only  on  one 
fide,  which  is  called  an  hemiplegia.  It  is  faid  that 
the  fide  of  the  body  oppofite  to  the  difeafed  fide  o£ 
the  brain  is  moft  commonly  affeaed.  If  all  the  parts 
below  the  head  become  paralytic,  it  is  called  a  para¬ 
plegia.  In  thefe  difeafes  the  fenfes  for  the  moft  part 
remain  \  though  fometimes  they  are  abolifhed,  and  at 
others  rendered  dull.  Sometimes,  though  rarely,  and 
which  is  an  exceeding  bad  fymptom,  the  motion,  fen- 
fation,  pulfe,  and  heat  of  the  paralytic  limbs  are  loft  j 
in  which  cafe  the  arteries  themfelves  become  paralytic* 

A  palfy  of  the  whole  body,  as  far  as  regards  the  volun¬ 
tary  motions,  with  angefthefia  and  deep,  is  called  an 
apoplexy.  This  proceeds  from  fome  injury  of  the  brain  : 
though  a  ftate  very  fimilar  to  it  is  induced  by  narcotics, 
opium,  wine  itfelf,  or  any  generous  liquor  taken  to  ex- 
cefs  j  and  laftly,  by  breathing  in  air  corrupted  by  noxi¬ 
ous  impregnations,  fuch  as  a  large  proportion  of  ^car¬ 
bonic  acid,  hydrogenous  gas,  or  fimilar  aCtive  aeriiorm 
fluids-  .  r  ,  •  it  S3 

Another  difeafe  to  which  mufeular  motion  is  liable,  spafm 
and  that  neither  flight  nor  unfrequent,  is  called  fpafn. 

This  is  a  violent  and  irregular  motion  of  the  mufcles. 

Of  fpafms  there  are  two  kinds,  the  tonic  and^  clonic. 

The  latter  is  frequently  called  a  convulfion  ;  in  order 
to  diftinguifli  it  from  the  other,  w  hich  is  more  peculiar¬ 
ly  called  fpafm. 

Spafm  therefore  is  a  violent,  conftant,  and  preterna¬ 
tural  contraction  of  the  mufeular  fibres  *,  but  a  con- 
vulficn  is  an  unufual  and  violent  contraction  alternated 
with  relaxation.  People  are  rendered  liable  to  fpafm 
by  too  fenfible  a  habit  of  body,  or  too  great  mobi¬ 
lity  >  and  hence  it  is  a  difeafe  common  in  women,  in 
infants,  and  in  weak,  luxurious,  lazy,  and  plethoric 
people.  It  is  brought  on  thofe  already  predifpofed  to 
it,  by  any  kind  of  flimulus  applied  to  the  brain, .  or  to 
any  nerve,  mufcle,  or  nervous  part  connected  with  it : 
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Diforders  of  winch  we  have  examples  in  dentition  ;  worms  lodged 
of  Sleep,  l n  the  inteftines,  and  irritating  them  \  any  acrid  matter 
infe&ing  the  blood,  or  much  affe&ing  the  ftomach  and 
inteftines  $  the  irritation  of  any  nerve,  or  of  the  brain 
itfelf,  by  an  exoftofis,  fwelling,  too  great  fulnefs  of  the 
veffels,  pain,  vehement  affeCHons  of  the  mind,  fudden 
evacuation,  or  poifons  admitted  into  the  body.  Fre¬ 
quently,  however,  the  malady  originates  from  flight 
caufes,  little  known,  and  not  eafily  obferved. 

Spaftn  is  both  the  caufe  and  effeCt,  and  frequently 
conftitutes  the  greateft  part,  of  many  difeafes.  It  is 
often  very  difficult  either  to  be  known  or  cured ;  be- 
caufe  it  is  fo  multiform,  and  produces  as  many  differ¬ 
ent  fymptoms  as  there  are  organs  affeCted ;  of  which  it 
furprifingly  difturbs,  impedes,  or  increafes  the  fun&ions. 
It  is  a  difeafe  feated  in  the  original  flamina  of  the  con- 
flitution  ;  and  neither  to  be  removed  by  flight  remedies, 
nor  in  a  fhort  time. 

Steep.  With  regard  to  fleep,  its'ufe  is  fufficiently  apparent 

from  the  effe&s  which  it  produces  in  the  body.  It  re- 
flores  the  pow.ers  both  of  mind  and  bodv  when  ex- 
haufted  by  exercife,  giving  vigour  to  the  one,  and  re- 
ftoring  its  wonted  alacrity  to  the  other.  It  renders  the 
mufclcs  again  aftive  and  moveable,  after  they  have  be¬ 
come  wearied,  rigid,  painful,  and  trembling  by  hard 
labour.  It  moderates  the  quick nefs  of  the  pulfe, 
which  ufually  increafes  at  night,  and  brings  it  back 

I  to  its  morning  ftandard.  It  feems  alfo  to  affift  the  di- 

geftion  of  the  aliment ;  leffens  both  the  fecretions  and 
excretions  *,  and  renders  the  fluids  thicker  than  other- 
wife  they  would  be,  efpecially  in  a  body  endowed  with 
much  fenfibility  or  mobility.  Hence  fleep  is  not  only 
ufeful,  but  abfolutely  neceffary  for  preferving  life  and 
health  *,  and  is  a  moft  excellent  remedy  both  for  allevi¬ 
ating,  and  totally  removing,  many  difeafes. 

Want  of  fleep  is  hurtful  in  many  different  ways, 
efpecially  to  the  nervous  fyftem.  It  renders  the  organs 
of  fenfe  both  external  and  internal,  as  well  as  thofe  of 
every  kind  of  motion,  unfit  for  performing  their  offices. 
Hence  the  fenfations  are  cither  abolifhed,  or  become 
imperfect  or  depraved  ;  and  hence  imbecility  of  mind, 
defeat  of  memory,  a  kind  of  delirium,  mania  itfelf,  pain 
of  the  head,  weaknefs  of  the  joints,  an  imperfect  or 
inordinate  a&ion  of  the  vital  organs,  quieknefs  of  pulfe, 
heat,  fever,  depraved  digeftion,  atrophy,  leannefs,  and 
an  increafe  or  perturbation  of  the  fecretions  and  excre¬ 
tions. 

Sleep  may  be  prevented  both  in  healthy  and  fick 
people  from  various  caufes ;  fuch  as  flrong  light, 
noife,  pain,  anger,  joy,  grief,  fear,  anxiety,  hunger, 
thirff,  vehement  defire,  motion  of  the  body,  memory, 
imagination,  intenfe  thought,  &c.  On  the  other  hand, 
fleep  is  brought  on  by  a  flight  impreflion  on  the  organs 
of  lenfe,  or  none  at  all  j  by  the  humming  of  bees, 
the  noife  of  falling  water,  cold  and  infipid  difeourfe  ; 
or  laftly,  by  fuch  an  exercife  of  the  memory  as  is 
neither  too  laborious  nor  difturbing  to  the  mind.- — 
Too  great  an  impulfe  of  the  blood  towards  the  head, 
fuch  as  often  happens  in  fevers,  prevents  fleep  ;  but  a 
free  and  equal  diffribution  of  the  blood  through  the 
whole  body,  efpecially  the  extreme  parts,  frequently 
brings  it  on.  Whatever  weakens  the  body  alfo  fa¬ 
vours  fleep  j  and  hence  various  kinds  of  evacuations, 
the  warm  bath,  fomentations,  fometimes  heat  itfelf,  are 
ufeful  for  promoting  it.  It  alfo  comes  on  eafily  after 
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taking  food,  or  indulging  venery  ;  the  violent  fenfa-  Diforders 
tion  being  then  quieted,  and  the  body  itfelf  fomewhat ,  °*  S*ccp'  , 
weakened.  Cold  produces  a  deep  fleep  of  long  conti- 
nuance,  not  eafily  diffurbed,  and  often  terminating  in 
death.  Laftly,  There  are  certain  fubftances  which, 
when  applied  to  the  body,  not  only  do  not  excite  the 
nervous  fyftem,  but  plainly  lay  us  afleep,  and  render 
us  unfit  for  fenfalien )  of  this  kind  are  thofe  called  nar¬ 
cotics ,  as  opium  and  the  like  5  among  which  alfo  we 
may  reckon  wine  taken  in  too  great  quantity.  Laftly, 
Watching  itfelf  is  often  the  caufe  of  fleep  j  becaufe 
while  a  man  is  awake  he  always  more  or  lefs  exercifes 
the  organs  of  his  body,  by  which  the  nervous  influence 
is  diminilhed,  and  thus  the  more  violently  the  body  is 
exercifed,  in  the  fame  proportion  is  the  perfon  under  a. 
necefiity  of  fleeping. 

Sleep  is  deficient  in  many  difeafes  ;  for  there  are 
few  which  do  not  excite  pain,  anxiety,  or  uneafinefs, 
fufficient  to  prevent  the  approach  of  fleep,  or  to 
difturb  it.  Fevers  generally  caufe  thofe  who  labour 
under  them  to  fleep  ill  ;  as  well  on  account  of  the 
uneafinefs  which  accompanies  this  kind  of  difeafe,  as 
by  reafon  of  the  impetus  of  the  blood  towards  the 
head  being  frequently  incrcafed  ;  and  likewife  from 
the  ftomach  being  difordered,  loaded  with  meat,  or 
diftended  with  drink.  Hence  alfo  wc  may  fee  the  rea¬ 
fon  why  many  hypochondriac  and  hyfteric  patients  fleep 
fo  ill ;  becaufe  they  have  a  bad  digeftion,  and  their  fto¬ 
mach  is  difpofed  to  receive  many  though  frequently 
flight  diforders  *,  the  flighted:  of  which,  however,  is  faf- 
ficient  to  deprive  the  patient  of  reft,  provided  the  body 
be  already  irritable,  and  endowed  with  too  great  a  lliare 
of  mobility. 

Want  of  fleep  will  hurt  in  difeafes  as  well  as  in  health ; 
and  for  the  fame  reafon  %  but  in  a  greater  degree, 
and  more  quickly,  in  the  former  than  in  the  latter  j 
and  is  therefore  not  only  a  very  troublefome  fymptom 
of  itfelf,  but  often  produces  other  very  dangerous  ones. 

Too  much  fleep,  on  the  other  hand,  produces  many 
mifehiefs,  rendering  the  whole  body  languid,  torpid,  and 
lazy  ;  and  it  even  almoft  takes  away  the  judgment.  It 
alfo  difturbs  the  circulation,  and  diminifhes  moft  of 
the  fecretions  and  excretions.  Hence  plethora,  fat- 
nefs,  flaccidity,  and  an  inability  for  the  common  of¬ 
fices  of  life. — The  caufes  of  this  excefs  are,  either  the 
ufual  caufes  of  fleep  above  mentioned  increafed  beyond 
meafure,  or  fome  fault  in  the  brain,  or  a  compreflion 
of  it  by  an  extravafation  of  the  humours ;  or  fome¬ 
times,  as  it  would  feem,  from  great  debility  produced 
by  an  unufual  caufe,  as  in  thofe  who  are  recovering 
from  typhous  fevers  and  other  difeafes.  In  thefe  ex¬ 
amples,  however,  this  excefs  of  fleep  is  by  no  means 
hurtful  ^  nor  even,  perhaps,  in  thofe  cafes  wheie  an 
excefs  of  grief  continued  for  a  long  time,  or  a  great 
fright,  have  produced  a  furprifing  and  unexpected  fom- 
nolency.  Laftly,  Many  people  have  accuftcmcd  them-  4 

felves,  and  that  not  without  a  great  deal  of  hurt  to 
their  conftitutions,  to  fleep  too  much-  Nor  there  are 
examples  wanting  of  fome  who  have  pafted  whole  days, 
and  even  months,  in  fleep  almoft  uninterrupted. 

With  regard  to  the  manner  in  which  the  circulation  circulL 
of  the  blood  is  performed,  and  the  various  principles  tion. 
of  which  it  is  compofed,  fee  the  articles  Blood,  and 
Anatomy.  As  for  the  diforders  to  which  the  blood 
and  its  circulation  are  fubjeCl,  it  has  been  obferved, 
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that  in  our  younger  years  the  veins  are  much  more 
denfe,  firm,  and  ftrong,  than  the  arteries  ;  but  the 
,  latter,  by  reafon  of  the  continual  prefiiire  upon  them, 
and  tlie  ftrength  which  they  exert,  become  daily  more 
firm,  hard,  and  ftrong,  until  at  laft  they  equal  or  ex¬ 
ceed  the  veins  themfelvcs  in  ftrength  ;  and  it  is  not  un¬ 
common  in  old  men  to  find  fome  part  of  the  arteries 
converted  into  a  horny  fubftance,  or  even  into  a  folid 
bone.  Henee  in  the  ftate  of  infancy  the  greateft  part 
of  the  blood  is  contained  in  the  arteries,  and  in  old  age 
in  the  veins  ;  an  affair  indeed  of  no  fmall  moment,  as 
it  (hows  the  reafon,  in  fome  meafure,  of  the  ftate  of  in- 
creafe  and  decreafe  of  the  body.  Befides,  if  any  difeafe 
happens  from  too  great  a  quantity  of  blood,  it  thence 
appears  that  it  muft  fhow  itfelf  in  young  fubje&s  in 
the  arteries,  and  in  old  ones  in  the  veins  *,  and  this  is 
the  reafon  of  many  difeafes  which  accompany  certain 
periods  of  life. 

In  moft,  if  not  in  all  fpecies  of  animals,  the  arteries 
of  the  females  are  much  more  lax  and  capacious  when 
compared  with  the  veins,  and  the  veins  much  lef»,  than 
in  the  males  of  the  fame  genus.  The  defign  of  na¬ 
ture  in  this  conformation,  is  probably  that  they  may 
be  the  better  able  to  nourifh  the  foetus  in  their  womb. 
The  fame  likewife  feems  to  be  the  reafon  why  women 
are  more  inclined  to  plethora  than  men  ;  and  to  this 
greater  capacity  of  the  arteries  and  fmallnefs  of  the 
veins  are  we  to  aferibe  that  beauty  and  elegant  fhape  of 
the  arms  in  women,  not  disfigured  or  livid  with  veins  as 
in  men. 

The  blood  is  alfo  diftributed  in  various  proportions 
to  the  different  parts  of  the  body,  and  that  proportion 
too  differs  at  different  periods  of  our  lives.  At  firft 
a  great  quantity  is  fent  to  the  head,  beeaufe  that  part 
of  the  body  is  firft  to  be  evolved  and  fitted  for  its  offi¬ 
ces  ;  but  as  foon  as  the  parts  begin  to  make  a  confider- 
able  refiftance  to  the  efforts  of  the  blood,  and  the  vef- 
fiels  cannot  eafily  be  further  dilated,  it  is  neceffarily  fent 
off  to  other  parts  •,  by  which  means  the  reft  of  the  body 
increafcs  in  bulk,  and  becomes  fitted  for  performing  its 
proper  functions.  The  effedl  of  this  change  is  alfo  very 
foon  obferved,  namely,  when  none  of  the  blood  paffes 
through  the  navel,  and  of  eonfequence  a  greater  quan¬ 
tity  is  fent  by  the  iliae  arteries  to  the  inferior  extremi¬ 
ties*  Thefe,  though  fo  fmall  and  (lender  in  the  foetus, 
inereafe  very  fuddcnly  *,  fo  that  often  in  not  many  months 
the  child  can  not  only  ft  and  on  its  feet,  but  even  walk 
tolerably  well.  And  during  the  earlieft  periods  of  in¬ 
fancy,  the  inferior  extremities  grow  more  rapidly  than 
^  any  other  part  of  the  body. 

Fulfation  of  Phyfieians  arc  wont  to  judge  of  the  ftate  of  the  eir- 
the  arteries,  culation  by  the  pulfe,  which  indeed  is  very  various,  as 
well  with  regard  to  its  frequency,  as  to  the  ftrength 
and  equality  of  its  ftrokes  and  intervals. — Its  common 
quieknefs  in  a  healthy  adult  is  about  70  ftrokes  in  a 
minute.  In  a  foetus,  perhaps,  it  is  more  than  double  *, 
and  in  an  infant  a  few  months  old,  hardly  lefs  than  1 20. 
As  wc  grow  up,  this  quieknefs  gradually  diminifties  ;  fo 
that  in  extreme  old  age  it  fometimes  does  not  exceed 
50,  or  is*  even  flower.  This  rule,  however,  is  not 
without  exceptions  :  for  many,  efpeeially  thofe  of  an 
irritable  habit,  have  the  pulfe  much  quicker  ;  while 
others,  even  in  the  vigour  of  their  age,  have  iheir  pulfe 
remarkably  flow.  It  is  for  the  moft  part  fomewhat 
quicker  in  women  than  in  men. 

4 


Theory, 

The  pulfe  is  alfo  rendered  quicker,  both  in  a  healthy  Difordfrs 
and  difeafed  body,  by  the  application  of  ftimuli  of  many  °*  Circuia. 
different  kinds.  Exereife  efpeeially,  by  accelerating ,  tion- 
the  return  of  the  blood  through  the  veins,  increafes  the 
quieknefs  of  the  pulfe  to  a  furpriling  degree.  Various 
kinds  of  irritations  affeding  the  nervous  lyftem,  as  in- 
tenfe  thinking,  paffions  of  the  mind,  pain,  heat,  ftimu- 
lating  medicines,  wine,  fpices,  &c.  likewife  produce 
the  fame  effed.  The  acrimony  of  the  blood  itfelf  alfo 
is  thought  to  quicken  the  pulfe. 

When  a  perfon  firft  awakes  in  the  morning,  the 
pulfe  is  flow,  but  becomes  quicker  by  degrees  on  ac¬ 
count  of  the  many  irritating  matters  applied  to  the 
body.  Its  quieknefs  is  inereafed  after  taking  food, 
efpeeially  of  the  animal  kind,  or  fueh  as  is  hot  or  fea- 
foned  with  fpices.  In  the  evening  a  flight  fever  eomes 
on,  for  which  reft  and  fleep  are  the  remedy.  Thefe 
things,  however,  are  fearcely  to  be  obferved  in  a  healthy 
perfon,  but  are  very  evident  in  one  that  is  feverifh, 
efpeeially  when  the  fever  is  a  hedic. — Again,  even 
debility  itfelf  often  renders  the  pulfe  quicker  than 
ufual  ;  beeaufe  the  ventricle  of  the  heart  not  being 
quite  emptied,  it  is  the  fooner  dilated  again,  and  of 
eonfequence  contrads  the  fooner.  For  this  reafon  a 
phyfician  can  never  judge  of  the  ftrength  of  the  circu¬ 
lation  from  the  frequency  of  the  pulfe. 

Laftly,  In  all  fevers,  however  different  from  one  an¬ 
other,  the  pulfe  is  found  to  be  too  quick,  partly  per¬ 
haps  from  debility,  partly  from  the  acrimony  of  the 
fluids,  and  partly  from  the  repulfion  of  the  blood  from 
the  furface  of  the  body,  and  the  accumulation  of  it  in 
the  large  veffels  where  it  ads  as  a  ftimulus  5  though 
it  muft  be  owned,  that  a  great  deal  of  this  is  obfeure, 
if  not  totally  unknown  ;  nor  in  truth  are  we  able  to 
underftand  in  what  manner  the  autocrateia  ads  with 
regard  to  the  frequency  of  the  pulfe. 

The  pulfe  is  feldom  obferved  too  flow,  unlefs  when 
the  mobility  of  the  body  is  much  diminifhed,  as  in 
decrepid  old  age,  or  from  a  compreffion  or  difeafe  of 
the  brain,  as  is  exemplified  in  the  fecond  ftage  of  hy¬ 
drocephalus  *,  but  a  greater  compreffion  of  the  brain 
ufually  produces  a  ftill  more  remarkable  flownefs  of  the 
pulfe,  as  in  the  third  ftage  of  hydrocephalus. — Some¬ 
times  alfo  the  pulfe  is  too  (low  in  thofe  who  are 
recovering  from  tedious  fevers.  But  this  is  a  matter 
of  little  moment,  and  feems  to  be  owing  to  fome  kind 
of  torpor.  Indeed  it  has  generally  been  confidered  a 3 
a  mark  of  a  thorough  and  complete  folution  of  the 
fever  5  for  it  is  commonly  obferved,  that  when  this 
ftate  of  the  pulfe  takes  place,  the  patient  feldom  fuffers 
a  relapfe. 

While  the  frequency  of  the  pulfe  continues  the  fame, 
its  ftrokes  may  be  either  full,  great,  ftrong,  and  hard  j 
or  foft,  fmall,  and  weak.  A  full,  great,  and  ftrong 
pulfe  takes  place  when  the  ventricle  ftrongly  and  com¬ 
pletely  empties  itfelf ;  throwing  out  a  great  quantity 
of  blood  into  the  arteries,  which  fully  diftends  them 
and  ftimulates  them  to  a  ftrong  eontra£Hon.  A  pulfe 
of  this  kind  is  common  in  ftrong  healthy  men,  and  is 
feldom  to  be  accounted  a  fymptom  of  difeafe.  But  if 
it  be  too  ftrong,  and  ftrike  the  finger  of  the  perfon  who 
feels  it  violently  and  ftiarply,  it  is  called  a  hard  pulfe. 

This  hardnefs  is  produced  by  a  fudden  and,  violent  con- 
tra&ion  of  the  heart  and  arteries,  which  diftends  even 
the  remote  branches,  as  thofe  of  the  wrift,  too  fuddenly 

and 
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Disorders  and  fmartly,  and  excites  them  alfo  to  hidden  and  vio- 

of  Circula-  contra#  ions. 

u  t]°n‘  .  A  hard  pulfe  therefore  denotes  too  great  an  a#ion 
of  the  heart  and  arteries.  It  may  arife  from  various 
caufes  :  in  the  firft  place,  from  too  great  a  tenfion  of 
the  veffels  •,  for  inftance,  from  their  being  too  full,  and 
by  that  means  more  prone  to  motion,  and  the  more 
fit  for  receiving  violent  motions.  It  may  arife  alfo 
from  too  great  a  denfity  and  firnmefs  of'  the  folids  •, 
and  hence  it  is  molt  frequent  in  cold  countries,  among 
flrong  robuft  people,  and  fuch  as  are  accuftomcd  to 
hard  labour.  It  may  likevvife  arife  from  various  caufes 
irritating  the  whole  nervous  fyftem,  or  only  the  heart 
and  arteries.  Laftly,  It  accompanies  many  fevers,  as 
well  as  molt  inflammatory  diforders,  whether  the  in¬ 
flammation  arifes  from  a  general  llimulus  applied  to 
the  whole  body,  or  from  the  irritation  of  particular 
parts,  by  degrees  extended  over  the  whole  body.  In 
fuch  a  (fate  of  the  circulation,  the  patient  frequently 
Hands  in  need  of  blood-letting,  and  alraoft  always  bears 
it  well. 

A  fmall,  weak,  and  foft  pulfe  is  generally  owing  to 
caufes  oppofite  to  the  former,  and  indicates  a  con¬ 
trary  (late  of  the  circulation  and  nervous  fyilem.  It  fre¬ 
quently  requires  fiimulants  ;  nor  does  it  generally  re¬ 
quire  blood-letting,  or  eafily  bear  it.  Sometimes,  how¬ 
ever,  a  pulfe  of  this  kind  is  obferved  even  in  the  cafe 
©f  a  dangerous  inflammation,  of  the  domach  for  in- 
flancc,  or  inte Hines.  But  in  thefe  and  the  like  ex¬ 
amples  we  ought  to  attend  to  the  nature  of  the  malady, 
much  more  than  to  the  (late  of  the  pulfe. 

The  pulfe  is  faid  to  intermit,  when  the  ftroke  does 
not  return  after  the  ufual  interval,  and  perhaps  not 
till  after  twice,  thrice,  or  four  times  the  ufual  fpaee. 
A  pulfe  of  this  kind  feems  to  be  almofl  natural  and 
conflant  in  fome  animals,  and  is  common  to  feme  men 
even  in  the  mofl  perfect  health  and  if  thefe  happen 
to  be  feized  with  a  fever,  the  pulfe  fometimes  becomes 
regular,  nor  can  the  difeafe  be  removed  before  the  in¬ 
ter  million  has  returned. 

Moreover,  in  fomc  people,  though  their  pulfe  beats 
equally  while  in  health,  yet  the  flighted  illnefs  makes 
it  intermit  •,  and  in  others,  efpecially  thofc  who  have  a 
great  deal  of  mobility  in  their  conflitution,  fueh>  as  hy¬ 
pochondriac  and  hy fieri e  people,  the  intermiffion  of 
the  pulfe  is  felt,  without  applying  the  finger  to  the  ar¬ 
tery,  merely  by  the  uneafinefs  which  they  perceive  in 
their  breads  during  thofe  intervals  in  'which  the  pulfe 
is  deficient.  An  intermittent  pulfe  like  wife  occurs  in 
many  difeafes  of  the  bread,  efpecially  when  water  is 
colle#ed  in  it  ;  and  the  like  happens  in  the  end  ‘of  all 
difeafes,  efpecially  fevers,  when  the  ftrength  is.  nearly 
exhauded,  and  death  approaches,  of  which  it  is  fre¬ 
quently  the  forerunner. 

An  intermitting  pulfe  therefore  feems  to  arife  from 
an  unequal  influx  of  the  nervous  power  into  the  heart 
or  from  the  decay  and  exhaudion  of  the  nervous  power, 
by  which  means  the  heart  is  not  able  to  contra#  till 
v  it  has  been  diftended  beyond  its  due  pitch.  Or  ladly, 

It  may  arife  from  difeafes  of  the  organ  itfelf,  or  the 
neighbouring  parts ;  from  fwellings,  water,  &c.  prefs- 
ing  upon  them,  and  impeding  the  aftion  of  the  heart  : 
which  indeed  is  a  very  dangerous  difojrder,  and  almod 
£ways  mortal. 
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Many  other  variations  of  the  pulfe  arc  enumerated  Diforders 
by  phyficians,  but  mod  of  them  are  uncertain,  and  not  of  ^un¬ 
confirmed  by  experience.  We  (hall  therefore  nowr  con-  ,  uon' 
fider  the  motion  of  the  blood,  which  may  be  either  too  v  ~ ' ' 
great,  too  fmall,  or  irregular. 

#  A  quick  pulfe,  c&teris  paribus ,  produces  a  more  ra¬ 
pid  circulation,  becaufe  the  fooner  that  the  ventricle 
of  the  heart  is  emptied,  the  more  quickly  is  the  blood 
thrown  into  the  arteries  \  and  their  actions  mud  an¬ 
swer  to  this  dronger  dimulus.  Hence  exercife,  heat, 
dimulants,  plethora,  every  kind  of  irritation,  pafiions 
of  the  mind,  and  fever,  increafe  the  circulation.  The 
effe#  of  this  increafe  is  a  didention  of  the  veffels,  a  di¬ 
mulus  applied  to  the  whole  body,  an  increafe  of  heaty 
and  often  a  debility.  The  fecretion  of  fweat  is  increaf- 
ed  while  the  other  fecretions  are  diminifhed,  and  the 
various  fundions  of  the  body  impeded;  third  comes 
on,  the  appetite  is  lod,  the  fat  confumed,  and  a  difpa- 
fition  to  putrefcency  introduced.  Sometimes  the  finally 
er  veffcls  are  burd  ;  whence  effufions  of  blood  and  he¬ 
morrhages.  But  we  are  by  no  means  to  forget,  that 
this  violent  motion  of  the  blood,  however  hurtful  it 
may  feem,  is  among  the  bed  remedies  made  ufe  of  by 
nature  in  curing  many  difeafes. 

The  motion  of  the  blood  is  diminifhed,  efpecially 
by  debility,  torpor,  the  want  of  irritation  or  of  exer¬ 
cife  :  the  fame  thing  happens  to  all  the  fluids,  if  there 
be  any  obflrudion  in  the  veffels,  or  any  caufe  by  which 
their  return  is  hindered  or  rendered  more  difficult. 

Thus,  from  the  very  weight  of  the  blood  itfelf,  if  a 
perfon  has  ffiood  long  on  his  feet,  the  humours  return 
more  flowly  from  the  inferior  extremities.  Any  difeafe 
of  the  heart  and  arteries  alfo,  as  an  aneurifm,  contrac¬ 
tion,  oflification,  mud  neceffarily  obftru#  the  circula¬ 
tion.  The  fame  thing  happens  from  obftru&ions  of  the 
veins,  or  interrupted  refpiration,  by  which  the  paffage 
of  the  blood  through  the  lungs  to  the  left  fide  of  the 
heart  is  impeded. 

#  But,  from  whatever  caufes  this  diminution  of  the 
circulation  takes  place,  the  bad  confequences  are  per- 
ceived  chiefly  in  the  veins,  becaufe  in  them  the  blood 
always  moves  more  flowly  than  in  the  arteries.  Hence 
varices,  and  congedions  of  blood,  efpecially  in  thofe 
parts  of  the  body  where  the  veins  are  deditute  of 
valves,  and  of  eonfequence  where  the  motion  of  the* 
mufclcs  cannot  affift  the  circulation.  Hence  alfo  arife 
dropfies  from  an  impeded  or  languid  motion  of  the 
blood  ;  becaufe  the  refidance  of  the  veins  being  increaf- 
ed,  the  blood  is  received  into  them  with  the  greater 
difficulty,  and  more  of  the  thin  humour  is  driven  into 
the  exhaling  veffels,  and  by  them  depofited  in  fucli 
quantities  as  cannot  be  reabforbed  by  the  lymphatics. 

Thefe  difeafes,  as  well  as  all  others  proceeding  from 
defe#s  of  the  circulation,  are  alfo  more  difficult  of  cure, 
than  others,  becaufe  all  the  vital  powers  are  weakened 
at  the  fame  time. 

Another  diforder  of  the  circulation  is  where  the 
blood,  is  carried  to  one  part  of  the  body  in  too  o-reat 
quantity,  by  which  means  the  other  parts  are  depri¬ 
ved  of  their  due  proportion.  This  irregular  didribution 
of  the  vital  fluid  frequently  arifes  from  a  dimulus  ap¬ 
plied  to  the  part  itfelf,  or  to  the  brain,  or  at  length 
a#ing  on  the  mind,  which,  according  to  the  laws  of 
fympathy,  produces  a  certain  definite  didribution  of 
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Diforfers  the  blood.  It  arifes  alio  not  unfrequently  from  a  fpafm 
of  fir -v.la-  taking  place  in  fome  other  parts,  which  drives  the 
.  t:0r-  blood  out  of  its  ordinary  courfe. 

In  proportion  to  this  irregularity  of  the  circulation 
are  the  coiifcqucnces  ;  heat,  fuelling,  rednefs,  inflamma¬ 
tion,  rupture  of  veffels,  haemorrhages,  effufions,  deftruc- 
tion,  corruption,  and  fuppuration  of  the  cellular  texture 
and  adjoining  parts,  &c.  Even  this  evil,  however, 
nature  often  converts  into  an  excellent  remedy  ;  and 
phviicians,  following  her  fteps,  frequently  attempt  to 
direct  the  diftribution  of  the  blood  in  particular  difeafes, 
...well  knowing  that  a  change  in  the  diftribution  of  the 
blood  is  frequently  efficacious  either  for  radically  curing 
97  fome  difeafes,  or  relieving  their  moft  urgent  fymptems. 
Palpitation.  Laftly,  Some  diforders  in  the  motion  of  the  heart 
itfelf,  and  thofe  of  no  fmall  confequence,  remain  yet  to 
«  be  taken  notice  of,  namely,  palpitation  and  fyncope. 
A  palpitation  is  a  violent  and  irregular  a&ion  of  the 
heart,  fuch  as  for  the  moft  part  is  perceived  by  the 
patient  hi mfelf,  and  that  not  without  a  great  deal  of 
uneafinefs  and  oppreffion  .at  his  breaft  ;  and  it  is  alio 
manifeft  to  the  by-ftanders,  if  they  apply  their  hands,  or 
look  at  his  naked  breaft  ;  the  pulfe  of  the  arteries  in 
the  mean  time  being  weak,  unequal,  and  intermit¬ 
tent.  This  is  a  fpafmodic  diforder  ;  and  is  induced  by 
various  caufes  affecting  either  the  nervous  fyftem  in 
general,  or  the  heart  in  particular.  Every  difeafe  of  the 
or  ran  itfelf,  fuch  as  a  conftri6tion  of  its  valves  and 
blood-veffels,  *an  oftification,  enlargement,  or  polypus, 

’  hindering  the  free  adtion  of  the  heart,  and  evacuation 
of  blood  from  it,  are  capable  of  exciting  it  to  violent 
and  unufual  contra&ions.  The  fame  effedt  will  alfo 
t  follow  plethora,  or  too  violent  an  im pulfe  of  the  blood. 
The  heart  will  likewife  frequently  palpitate  from  a  vio¬ 
lent  excitement  of  the  nervous  fyftem,  efpecially  where 
the  conftitution  is  endowed  with  a  great  deal  of  mobili¬ 
ty.  Hence  palpitations  arife  from  any  affedlion  of 
the  mind,  and  in  hyfteric  women.  Palpitation  may 
likewife  arife  from  an  affedlion  of  the  ftomaeh,  occa- 
lioned  by  worms,  a  furfeit,  flatus,  or  {Emulation  by 
various  acrid  fubftances.  It  frequently  alfo  accompanies 
the  gout  when  repelled,  or  even  when  a  fit  is  coming 
on.’  Sometimes  it  arifes  from  debility,  whatever  may 
be  the  caufe  ;  frequently  from  any  difficulty  in  breath¬ 
ing;  and  many  of  thefe  caufes  maybe  joined  at  the 
fame  time,  or  fome  of  them  produce  others. 

Hence  wc  may  fee  why  the  evil  is  fometimes  flight 
and  of  fhort  continuance  ;  at  other  times  altogether  in¬ 
curable,  and  certainly  mortal  in  a  longer  or  ftiorter 
time  :  why  it  fometimes  returns  at  intervals,  often  com¬ 
ing  on  and  being  increafed  by  every  kind  of  irritation 
and  exercife,  and  fometimes  relieved ^or  totally  removed 
by  ftimulants  or  exercife. 

-Syncope.  A  fyncope  takes  place  when  the  adlion  of  the  heart, 
and  along  with  it  that  of  the  arteries,  is  fuddenly  and 
very  much  leiTened  ;  whence  the  animal  powers,  the 
fenfes,  and  voluntary  motions,  immediately  ceafe.  This 
maybe  produced  by  almoft  all  the  caufes  of  palpitation ; 
becaufe  whatever  can  difturb  and  diforder  the  motion  of 
the  heart,  may  alfo  wreaken  or  fufpend  it.  The  vitiated 
ftrudlure  of  the  heart  itfelf  therefore  violent  paffions  of 
the  nftnd,  whether  of  the  depr effing  kind,  or  thofe 
which  fuddenly  and  vehemently  excite,  various  kinds 
of  nervous  difeafes,  thofe  of  the  ftomaeh,  every  kind  of 
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debility  and  evacuation,  efpecially  a  great  lofs  of  blood,  fHorders 
exccffive  and  unremitting  labour,  long  watching,  heat, 
pain,  many  kinds  of  poifons,  &c.  produce  fainting.  ■ 

Hence  we  fee,  that  whatever  weakens  the  motion  of 
the  blood  through  the  brain  tends  to  produce  fainting • 
and,  on  the  contrary,  Whatever  tends  to  augment  that 
motion,  alfo  tends  to  refrefh,  and  to  prevent  the  perfon 
from  fainting.  Hence  alfo  we  fee  how  the  mere  pofture 
of  the  body  may  either  bring  on  or  keep  off  fainting,  or 
remove  it  after  it  has  already  come  on.  We  likewife 
fee  how  this  diforder  may  fometimes  be  of  little  confe¬ 
quence  and  eafily  removed ;  at  others  very  dangerous, 
not  only  as  a  fymptom,  but  even  of  itfelf,  as  fometimes 
terminating  in  death  ;  and  laftly,  how  it  may  be  ufed 
as  a  remedy  by  a  fkilful  phyfician,  and  artificially 
induced,  either  to  free  the  patient  from  violent  pain,  or 
to  ftop  an  immoderate  effufion  of  blood  fcarce  to  be 
reftrained  by  any  other  method.  *  ^ 

With  regard  to  the  diforders  of  the  blood  itfelf,  the  Bufbco- 
glutinous  part  of  it,  or,  more  properly,  its  fibrine  fepa-l°ured  cruft 
rated  from  the  red  particles,  produces  that  buff-coloured 
appearance  of  m  feen  upon  blood  drawn  from  people 
afflidled  with  inflammatory  diforders,  and  even  fome¬ 
times  when  no  fuch  difeafes  are  prefent.  This  cruft 
indeed  is  nothing  elfe  than  the  fibrine  of  the  blood 
taking  longer  time  than  ufual  to  coagulate,  by  which 
means  the  red  particles  have  an  opportunity  of  falling 
to  the  bottom.  This  indicates  no  lentor,  denfity,  thick- 
nefs,  or  tenacity  of  the  blood,  as  was  formerly  thought ; 
but  rather  its  thinnefs,  or  at  leaft  a  lefs  tendency  in  it 
to  coagulate.  It  arifes  for  the  moft  part  from  a  violent 
agitation  and  conquaffation  of  the  blood  within  ihe  bo¬ 
dy  ;  and  hence  it  accompanies  many  fever^,  all  inflam¬ 
mations,  fometimes  haemorrhages,  exanthemata,  ple¬ 
thora,  pain,  and  many  irritations.  It  muft,  however, 
be  allowed,  that  in  feveral  of  thefe  difeafes  It  is  render¬ 
ed  highly  probable  at  leaft,  from  experiments  apparent¬ 
ly  accurate,  that  the  quantity  of  the  fibrine  of  the  blood 
is  really  increafed  in  the  proportion  which  it  bears  to 
the  other  parts.  This  cruft,  however,  is  not  always  to 
be  accounted  morbid,  as  it  often  happens  to  the  moft 
healthy;  and  may  even  be  produced  or  deftroyed  by 
the  flighted  caufes  while  the  blood  is  running  from  the 
vein,  fo  that  frequently  we  (hall  fee  a  very  thick  and 
tenacious  cruft  on  the  blood  flowing  into  one  cup,  while 
that  which  runs  into  another  has  little  or  none  at  all. 

In  general,  however,  the  appearance  of  this  cruft  fhowrs, 
that  the  patient  will  bear  blood-letting  well,  though 
thofe  have  been  in  a  great  miftake  who  have  diredled 
this  operation  to  be  repeated  till  no  more  cruft  appeared 
on  the  blood. 

The  coagulablepartof  the  blood  alfo  frequently  pro¬ 
duces  thofe  roaffes  called  polypi,  wffiich  fometimes  take 
place  during  life,  but  more  frequently  after  death,  in 
the  large  veffels  near  the  heart,  or  even  in  the  cavities 
of  that  organ.  Similar  maffes  alfo  are  frequently  form¬ 
ed  in  the  uterus,  and  are  called  moles .  Ic0 

The  quantity  of  blood  contained  in  a  healthy  body  plethora, 
is  very  various,  and  difficult  to  be  afeertained.  Many 
difeafes,  however,  may  arife  from  its  being  either  too 
fcanty  or  too  abundant.  Too  great  a  quantity  of 
blood  is  produced  by  the  ufe  of  rich,  nourifhing  diet, 
ftrong  drink,  accompanied  with  a  good  digeftion; 
from  a  lazy,  fedentary  life,  or  much  fleep,  efpecially 
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Diforders  Jn  thofe  who  have  been  formerly  aceudomed  to  much 
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exercife  ;  with  many  other  eaufes  of  the  fame  kind. 
,  It  renders  the  perfon  dull  and  languid,  and  fomctimes 
almoft  totally  oppreffes  him  ;  nor  are  thofe  organs  def- 
tined  for  moving  the  blood  fufficient  for  driving  for¬ 
ward  fueh  a  load.  The  pulfe  finks  ;  and  fomctimes  a 
fyncope,  vertigo,  or  palpitation  takes  plaee.  More  fre¬ 
quently,  however,  the  veffels  are  too  much  diltended, 
and  ready  to  be  thrown  into  violent  and  irregular  mo¬ 
tions.  Henee  a  difpofition  to  fevers,  inflammations,  an 
unequal  didribution  of  the  blood,  unufual  eongedions, 
rupture  of  the  veffels,  and  haemorrhages.  Befides  this, 
in  confequenee  of  the  clofe  connection  between  the  fan- 
guiferous  and  the  nervous  fydem,  a  fulnefs  of  blood 
produces  a  difpofition  to  fpafm  and  other  difeafes  of  that 
kind. 

Hence  we  may  underftand  why  a  plethora  is  fome- 
times  aeeompanied  with  a  weak  and  fometimes  with  a 
ftrong  and  hard  pulfe,  why  it  is  the  eaufe  as  well  as  a 
part  of  fo  many  didempers,  why  it  is  the  effedt  of  a 
high  date  of  health,  &e. 

The  want  of  a  due  quantity  of  blood  is  no  lefs  perni¬ 
cious  than  too  great  an  abundanee  of  it.  It  debilitates 
the  perfon,  and  renders  him  unable  to  perform  the  pro¬ 
per  duties  of  life  ;  prcfduees  a  languid  eireulation,  fyn¬ 
cope,  fpafms,  and  at  laft  death  itfelf.  In  a  flighter  de¬ 
gree  of  the  difeafe  the  body  is  emaeiated  through  want 
of  nourifhment,  and  its  fundfions  are  vitiated  in  various 
way's.  It  may  arife  from  want,  bad  food,  or  fuch  as 
affords  little  nourifhment  ;  from  bad  digeflion,  or  the 
chyle  being  hindered  from  palling  into  the  blood  :  from 
fevers,  or  other  difeafes  which  exhauft  the  body  and 
hinder  nutrition  :  or  ladly,  from  various  evacuations, 
particularly  of  blood  ;  and  that  the  more  efpecially  if 
they  are  fudden,  for  in  flow  evacuations  the  veffels  ac¬ 
commodate  themfelves  furprifingly  to  the  quantity  left 
in  them.  Befides,  if  the  body  be  {lowly  exhauded,  the 
exeretions  are  leflened  by  reafon  of  the  deficiency  of  the 
vital  power  ;  fo  that  the  unufual  expenee  is  eafily  eom- 
penfated  by  the  unufual  retention.  But  if  the  evacua¬ 
tion  happens  to  be  very  fudden  and  great,  it  may  either 
prove  mortal  in  a  fhort  time,  or  break  the  eonftitution 
to  a  degree  beyond  recovery.  ' 

By  a  great  and  long-eontmued  deficiency  of  blood 
thinnefs  of  the  quality  of  it  alfo  is  impaired  ;  beeaufe  the  thin  part 
the  blood.  0p  It  is  eafily  and  foon  made  up;  but  the  ghltinous, 
and  red  part,  not  fo  eafily.  Henee  the  blood  beeomes 
thin,  pale,  feareely  eapable  of  coagulation,  or  of  af¬ 
fording  a  proper  fupport  to  the  body.  Too  great  thin¬ 
nefs  of  the  blood  alfo  proeeeds  from  ufing  mueh  drink, 
efpeeially  of  the  aqueous  kind,  flcnder  and  unnutritious 
diet,  a  bad  digeflion  in  the  ftomach  ;  from  difeafes  of 
the  lungs  and  thofe  organs  whieh  elaborate  the  red 
part  ;  or  from  fuppreffion  of  the  ufual  evacuations  of 
thin  humours,  as  fweat  or  urine,  indueed  bv  eold,  a 
fault  of  the  fecreting  organs,  or  from  putrcfcency. 
But  along  with  this,  other  diforders  of  the  blood 
concur. 

A  too  thin  and  watery  blood  makes  the  faee  pale, 
the  body  weak  and  languid.  The  folid  parts  become 
flaecid  from  want  of  nourifhment,  and  having  too  great 
a  quantity  of  water  in  their  compofition.  It  bfings  on 
hydropie  effufions  of  water  in  all  parts  of  the  body,  by 
reafon  of  the  inereafed  exhalation  of  that  thin  fluid 
whieh  moidens  all  the  inward  parts  5  partly  by  reafon 
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of  the  veffels  being  relaxed  beyond  their  ufual  pitch,  Dividers 
and  not  making  a  proper  refiftanee.  Befidts,  in  this  j°!0^C 
eafe,  the  lymphatics  are  fo  far  from  abforbing  more 
than  ufual,  that,  partaking  likewife  of  the  general  de¬ 
bility,  they  are  feareely  fitted  for  performing  their  pro¬ 
per  offices. 

Nature,  however,  has  taken  eare,  by  the  moll  Ample 
means,  to  provide  again  ft  fo  many  and  fo  great  evils  y 
for  neither  does  the  blood  fo  eafily  beeome  thin  as  fome 
have  imagined,  nor  when  this  quality  takes  place  does 
it  want  a  proper  remedy.  For  almod  indantly,  if  the 
perfon  be  otherwife  in  health,  the  excretions  of  wa¬ 
tery  matters  are  greatly  augmented,  and  the  whole 
mafs  of  blood  in  a  fhort  time  beeomes  as  thiek  as  for¬ 
merly.  103" 

The  oppofite  to  this,  namely,  too  great  a  thicknefs  of  Morbid 
the  blood,  though  often  fpoken  of  by  phyfieians,  is  very^^”^0^ 
rarely  if  ever  obferved  ;  and  thofe  fevers  and  inflamma¬ 
tions  whieh  have  been  thought  to  arife  from  thence, 
are  now  found  to  originate  from  other  eaufes.  The 
following  would  feem  to  be  the  law  of  the  human  eon- 
ftitution.  As  foon  as  the  blood  has  attained  the  due 
degree  of  thieknefs,  or  gone  in  the  lead  beyond  it,  the 
exeretions  are  either  fupprefied  or  diminifhed,  the  body 
attradls  more  moidurc  from  the  air,  the  perfon  is  thirdy, 
and  drinks  as  much  as  is  neeeffary  for  diluting  the  blood. 

But  if  water  be  wanting,  and  the  perfon  eannot  fatisfy 
his  third:,  then  the  blood  is  fo  far  from  being  thicken¬ 
ed,  that  by  reafon  of  a  putrefcency  begun  or  augmented, 
it  is  mueh  diflolved,  beeomes  aerid,  and  is  with  diffi¬ 
culty  contained  in  the  veffels.  IO 4 

The  aerimony  of  the  fluids  has  afforded  a  large  Acrimony 
field  for  declamation  to  fpeculative  phyfieians,  and0^^ 
upon  this  flender  foundation  many  perplexed  and  in-  00  * 
trieate  theories  have  been  built.  It  is  eertain  indeed, 
that  the  blood  in  a  date  of  health  has  fome  fmall  ffiare 
of  aerimony  ;  and  this  aerimony,  from  certain  eaufes, 
may  be  a  little  inereafed  fo  as  to  produee  various  dif¬ 
eafes  of  a  dangerous  nature.  This  we  are  affured  of 
from  the  increafe  of  motion  in  the  heart  and  arteries, 
and  the  fimilar  augmentation  of  the  adlion  of  the  fe- 
Cretory  organs,  when  eertain  acrid  fubdances  are  taken, 
inwardly.  The  fame  thing  alfo  appears  from  the  un¬ 
ufual  aerimony  of  the  feereted  fluids  in  fueh  eafes,  by 
whieh  the  veffels  are  fometimes  greatly  dimulated,  and 
fometimes  even  quite  eroded.  Very  many  aerid  fub- 
danees,  however,  are  daily  taken  into  the  domach  ;  fo 
that  thefe  mud  either  be  eorredled  in  the  primee  vice, 
or  ehanged  by  digedion  before  they  pafs  into  the  blood  ; 
or  at  lead  by  dilution  with  mueh  water,  or  being  blunt¬ 
ed  by  an  admixture  with  gluten,  oil,  or  different  gafes, 
they  mud  depofit  much  of  their  aerimony,  and  at  lad 
be  thrown  out  of  the  body  as  noxious  fubdanees.  Thus 
a  vad  quantity  of  falts,  aeid,  alkaline,  and  neutral,  may 
pafs  through  the  body,  without  in  the  lead  affedting 
the  health  ;  though  thefe  falts,  if  taken  in  very  large 
quantity,  undiluted,  or  not  thrown  out  of  the  body, 
will  do  mueh  hurt. 

Moreover,  even  while  life  continues,  putrefadlion  is 
going  on,  and  produces  mueh  of  that  fubdanee  ealled 
animal  fait ;  for  into  this  a  great  part  of  our  food  is 
converted,  and  paffes  off  by  the  urine.  But  if  this  pu- 
trefeent  difpofition  be  too  great,  it  will  produce  too 
large  a  quantity  of  animal  fait  ;  efpecially  if  mueh  of 
any  faline  fubdanee  is  otherwife  throwrn  into  the  body 

without 


M  EDI 

D  Horde  is  without  proper  dilution  :  and  this  kind  of  difeafe  is 
Blood0  known  tx>  Tailors  who  have  been  long  at  Tea, 

t - ^  without  haying  an  opportunity  of  getting  frefti  provi- 

lions. 

For  this  fpontaneous  putrefecncy,  nature  has  fiig- 
gelled  a  proper  remedy,  namely,  frclh  meat,  cfpecially 
of  the  vegetable  and  accfcent  kind,  and  fuch  as  is  much 
impregnated  with  aeid,  which  it  may  impart  to  the 
body.  But  where  this  kind  of  food  is  wanting,  the  pu¬ 
trefaction  goes  on  apace,  and  a  very  great  thinnefs  and 
acrimony  of  the  juices  take  place  }  efpecially  if  there  be 
alfo  a  fcarcity  of  urine,  or  the  excretions  which  ought 
to  carry  the  putrid  matters  out  of  the  body  languilli,  ei¬ 
ther  from  cold,  flotli,  torpor,  deprefling  paflions  of  the 
mind,  or  from  the  conllitution  being  broken  by  dif- 
eafes  j  or,  laltly,  from  too  great  heat,  which  always  fa¬ 
vours  putrefaClion. 

Befides,  it  would  Teem,  that  Tometimes  a  difpofition 
to-  putrefaction  is  much  increafed  by  the  reception  of  a 
putrid  ferment  into  the  body  j  of  which  we  have  exam¬ 
ples  in  Tome  infeCtious  fevers,  where  the  contagion  is 
very  much  aflilted  by  heat,  animal  diet,  certain  kinds 
of  falts,  debility  and  naltinefs. 

Laltly,  Any  Tingle  part  of  the  body  may  putrefy 
from  various  caufes,  as  from  inflammation,  cold,  &c. 
and  thus  may  the  whole  body  be  infeCted  $  although  for 
the  molt  part  the  difeafe  proves  fatal  before  the  corrup¬ 
tion  has  Tpread  over  the  whole  body. 

But  when  the  mafs  of  blood  begins  to  putrefy  great¬ 
ly,  it  not  only  becomes  very  acrid,  but  thin  alfo,  To 
that  it  either  will  not  coagulate  at  all,  or  Ihows  only 
a  flight  and  very  loofe  craffamentum.  Nay,  even  the 
red  globules  are  broken  down  and  deltroyed  \  in  which 
cafe  it  neceffarily  follows,  that  the  blood  mud  become 
very  acrid,  as  well  on  account  of  the  evolution  of  the 
fait,  as  by  reafon  of  the  rancid  and  putrid  gluten,  which 
dimulates,  and  frequently  even  erodes,  the  veffels  ;  pro¬ 
ducing  fpots,  firlt  red,  then  livid  and  black,  tumors, 
and  ulcers  fcarce  poflible  to  be  cured,  without  fird  re¬ 
moving  the  putrefeent  difpofition  of  the  humours.  From 
the  fame  caufes  proceed  hemorrhages  from  every  part 
of  the  body,  hardly  to  be  redrained  ;  a  mod  intolerable 
fetor  of  the  breath  and  all  the  excrements ;  the  limbed 
debility  and  laxity  of  the  folids  j  the  putrefadion  aCKng 
as  a  poifon  to  the  nervous  fydem,  and  at  length  bring¬ 
ing  on  death. 

An  acrimony  of  the  acid  kind  never  takes  place  in 
the  human  blood,  nor  in  any  of  the  humours  fecreted 
from  it  ;  though  one  of  them,  namely  the  milk,  turns 
acid  fpontanccufly  in  a  very  djort  time  after  it  is  drawn 
from  tae  bread.  Neither  does  an  alkaline  acrimony 
Teem  ever  to  take  place  in  the  blood,  Putrefcency 
indeed  tends  this  way,  and  at  lad  terminates  in  it ;  but 
fcarcely  while  the  perfon  lives,  though  the  nature  of  the 
urine,  even  while  recent,  feems  to  be  but  little  diftant 
from  that  of  an  alkali. 

Many  kinds  of  acrimony  may  exid  in  the  blood 
from  too  liberal  an  ufe  of  fpices,  wine,  fpirits,  &e,  but 
of  thefe  we  know  nothing  certain.  We  well  know, 
however,  that  the  body  is  often  infeaed  with  various 
kinds  of  morbid  acrimony,  which  bring  on  many  and 
dangerous  difeafes,  as  the  ftnall.pox,  meafles,  cancers, 
lues  venerea,  &c.  of  which  the  origin  and  manner 
*f  aaing  are  very  little  underdood,  though  the  effea$ 
*re  abundantly  evident,  In  mo  ft  cafes,  nature  has  taken 
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no  lefs  care  to  provide  againd  the  acrimony  than  againd  Diforder 
the.  too  great  vifcidity  of  the  blood.  Sometimes  an  of  Refpirl 
antidote  is  afforded,  either  by  the  excitement  of  third  tlon- 
that  the  acrid  fubdance  may  be  diluted  with  plenty  of 
drink  5  or  by  increafing  the  evacuations,  that  it  may 
be  thrown  out  of  the  body  5  or  ladly,  by  excitino-  va¬ 
rious  motions  and  a6lions  of  the  vital  powers,  by 
which  it  may  be  cither  fubdued,  changed,  rendered  in¬ 
nocent,  or  expelled  from  the  body  by  new  and  unwant¬ 
ed  paffages. 

With  regard  to  refpiration,  it  may  be  obdrufted  from  Ref *°s 
various  caufes  feated  either  in  the  lungs  themfelves  'or 
the  furrounding  parts.  But  from  whatever  caufe  this 
obdru&ion  may  arife,  it  undoubtedly  produces  all  thofe 
difeafes  which  proceed  from  an  interrupted  circulation. 

The  lungs  themfelves  alfo  being  at  length  compreffed, 
and  not  fudered  to  dilate  fuffieiently,  cannot  throw  off 
the  vapour  which  arifes  from  them  ;  and  hence  they 
are  frequently  oppreffed  with  moidure.  At  the  fame 
time  they  are  irritated,  fo  that  a  greater  quantity  of 
mucus,  and  that  of  a  thicker  kind  than  ufual,  is  fecret-;  4 
ed  }  by  which  means  the  paffages  through  which  the 
air  enters  them  are  dopped  up,  till  a  violent  couo-h  at 
length  throws  off  the  load. 


The  refpiration  is  alfo  fubje&ed  to  Tome  other  difor- 
ders,  as  a  cough  and  fneezing,  which,  though  at  fird 
fight  they  may  Teem  very  dangerous,  are  not  deditute 
of  ufe,  and  may  even  be  reckoned  among  the  mod  fa- 
lutary  attempts  of  nature  to  relieve  the  patient.  Of¬ 
ten,  however,  they  are  attended  with  danger,  or 
very  great  uneafinefs  j  namely,  when  they  are  either 
too  violent  or  exerted  in  vain.  At  any  rate,  it  is  ne- 
ceffary  for  a  phydeian  to  know  the  nature,  caufes, 
and  effects  of  thefe,  that  he  may  be  enabled  to  pro¬ 
mote,  them  when  neceffary,  to  moderate  them  when 
too  violent,  and  to  dop  them  when  noxious  or  of  no 
ufe. 

A  cough  is  a  violent,  frequently  involuntary,  and  Cough, 
fonorous  exfpiration,  fuddenly  expelling  the  air  with 
great  force  through  the  glottis  fomewhat  contraaed. 

The  convulfion  of  the  mufcles  ferving  for  exfpiration, 
gives  a  great  force  to  the  air,  while  the  contraaion  of 
the  glottis  produces  the  found.  It  is  often  long  conti¬ 
nued,  being  repeated  at  certain  intervals,  during  each 
of  which  the  infpiration  is  imperfea  and  obdruaed 
by  reafon  of  the  contraaion  of  the  glottis.  It  is  ex¬ 
cited  by  any  kind  of  acrid  fubdance,  either  chemically 
or  ^  mechanically  applied  to  thofe  paffages  through 
which  the  air  enters.  Thefe  are  lined  with  a  mem¬ 
brane  fo  exceedingly  delicate  and  impatient  of  dimu- 
lus,  that  it  cannot  even  bear  the  touch  of  the  milded 
fubdance,  fuch  as  a  fmall  drop  of  water,  without  throw¬ 
ing  the  mufcles  ferving  for  exfpiration  into  a  violent 
convulflon  5  the  glottis  at  the  fame  time  contracting 
by  means  of  the  fyrapathy  between  it  and  the  neigh¬ 
bouring  parts.  ^  Thus  the  air  is  thrown  out  with  fuch 
violence,  that  it  drives  the  irritating  fubdance  along 
with  it  \  and  thus  a  cough  becomes  not  only  ufeful, 
but  abfolutely  neceffary  for  the  prefervation  of  life,  as 
being  able  to  free  the  lungs  from  every  kind  of  irrita¬ 
ting  fubdance  or  foulnefi,  which  might  foon  bring  on 
a  fuffbeation.  Hence  a  cough  is  aimed  an  infeparable 
companion  of  every  inflammation  of  the  lungs,  as  well 
as  every  difficulty  in  refpiration  \  and  even  frequently 
accompanies  the  entrance  of  the  pured  air  when  the 
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Diforders  trachea  and  branchiae  are  excoriated,  or  become  too 
of  Refpira-  fenfible.  Exampl  es  alfo  are -not  wanting',  where  a  vio- 
L  U°n>  .  lent  and  troublefome  cough  has  arifen  from  an  irrita¬ 
bility  of  the  nervous  fyflem,  or  even  of  feme  particular 
part,  of  the  ear,  for  in  fiance,  the  domaeh  and  inteflines, 
the  liver  by  inflammation,  &e. 

Coughing  may  alfo  be  voluntarily  excited,  and  may 
then  be  managed  at  pleafure.  Even  when  involuntary, 
it  may  be  moderated,  or  fuppreffed,  by  a  contrary  ef¬ 
fort  :  though  a  violent  fit  of  coughing  cannot  by  any 
means  be  refilled.  When  it  is  once  excited,  the  cough 
goes  on  till  the  irritating  fab  fiance  be  expelled,  or  the 
fenfe  of  irritation  abolifhed,  or  perhaps  overcome  by  a 
more  uneafy  fenfation  than  even  the  cough  itfelf ;  af¬ 
ter  which  the  irritation  again  returning  at  a  certain 
interval,  the  cough  alfo  returns.  Hence  we  are  taught 
-a  method  of  allaying  and  quieting  this  moil  troublefome 
malady,  though  frequently  it  is  not  in  our  power  to  re¬ 
move  the  caufe  of  it  altogether. 

A  very  violent  cough  is  often  dangerous  :  For  by 
the  retention  of  the  breath,  and  the  flrong  efforts  made 
in  coughing,  a  great  quantity  of  blood  is  colleSled  in 
the  lungs,  of  which  the  veffels  are  diftended,  and  fre¬ 
quently  broken  ;  and  hence  there  fometimes  happens  a 
violent  and  even  fatal  haemorrhage.  More  frequently, 
however,  it  is  the  caufe  of  a  flower,  though  equally  fa¬ 
tal,  difeafe.  Nay,  a  frequent  and  troublefome  cough, 
without  any  great  haemorrhage,  or  even  without  any 
haemorrhage  at  all,  may  injure  the  lungs  to  fueh  a 
degree,  efpeeially  if  they  be  of  a  more  tender  ftru&ure 
than  ufual,  as  to  lay  the  foundation  of  a  phthifis  almoft 
always  incurable. 

Again,  by  a  long-continued  and  violent  cough,  the 
paffage  of  the  blood  through  the  lungs  being  impeded, 
it  mufl  neceffarily  flow  through  the  veins  towards  the 
head  :  hence  rednefs  and  lividnefs  in  the  countenance, 
haemorrhages,  palfies,  apoplexies,  and  fometimes  fatal 
eonvulfions.  Laftly,  by  a  violent  cough  the  abdominal 
vifeera  are  eompreffed  with  remarkable  violence  ;  and 
if  any  part  happens  to  be  weaker  than  ufual,  a  hernia, 
prolapfus  uteri,  abortion,  or  fimiiar  accidents,  may  hap¬ 
pen. 

Even  when  the  cough  is  more  gentle,  -if  it  happens 
to  be  importunate  and  frequent,  although  we  have  no¬ 
thing  of  this  kind  to  fear,  yet  the  patient  is  by  no 
means  free  from  danger  ;  as  he  is  thereby  agitated,  fa¬ 
tigued,  has  his  eonflitution  broken,  is  deprived  of  refl, 
has  a  fever  brought  upon  him,  his  lungs  are  fliaken 
and  irritated,  digeflion  and  all  the  other  functions  are 
impeded,  till  at  lafl  he  finks  under  a  complication  of 
107  maladies. 

I  Sneezing.  *  Sneezing  is  fomewhat  fimiiar  to  cough,  as  confiding 
of  a  very  full  infpiration,  to  which  fucceeds  a  mod 
violent  exfpiration,  by  which  the  air  is  driven  out 
through  the  nodrils  with  immenfe  violence,  and  fweeps 
the  paflage  through  them  as  it  goes  out.  It  is  a  eon- 
vulfion  much  more  violent  than  a  cough,  and  is  befides 
very  difficult  to  he  flopped  when  once  a  propensity  to 
it  has  taken  place.  As  a  cough  proceeds  from  an  irri¬ 
tation  of  the  glottis,  trachea,  bronchia,  and  lungs,  fo 
fneezing  arifes  from  an  irritation  of  the  membrane  of 
the  nodrils,  but  rarely  from  fympathy  with  any  didant 
part.  It  is  fometimes  of  fervice,  as  well  as  a  cough  ; 
though  it.  is  alfo  fometimes  prejudicial,  for  the  reafons 
which  have  been  already  affigned. 
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The  lad  affections  -of  which  we  diall  here  fpeak,  are  Diforders 
thofe  arifing  from  a  bad  digedion,  difordered  motion  Digci- 
of  the  intedines,  and  tome  of  the  principal  fecretions. ,  _  . 

The  fird  of  thefe  are  fometimes  very  troublefome, 
though  feldom  dangerous.  The  principal  fymptoms  are 
oppredion,  anxiety,  pain  at  the  domaeh  ;  eradiations, 
by  reafon  .of  air  -extricated  from  the  fermenting  ali-  S 
ments,  and  irritating  the  domaeh  ;  naufea  and  vomi¬ 
ting,  from  the  irritation  and  didention  of  the. fame  or¬ 
gan  ;  the  belly  fometimes  too  eotiive,  and  fometimes 
too  loofe  ;  a  defeCt  of  nouridiment  ;  a  general  debility  ; 
relaxation  of  the  folid  parts  ;  too  great  thinnefs  of  the 
fluids  5  all  the  fundlions  impeded  5  pain  of  the  head  \ 
vertigo,  fyncope,  aflhma,  palpitation ;  great  finking 
of  the  fpirits,  efpeeially  if  the  patient  has  been  ef 
a  peculiar  condition  •  fometimes  the  gout,  fome¬ 
times  a  dropfy,  or  a  dow  fever  which  may  prove 
fatal. 

The  motion  of  the  intedines  may  be  either  too  great  Coftivenefk 
or  too  little  ;  and  hence  proceeds  either  codivenefs  or 
loofenefs.  The  former  is  frequently  not  to  be  account¬ 
ed  morbid  \  but,  when  it  is,  it  may  arife  from  the 
flruCture  of  the  intedines  being  injured,  or  from  their 
being  fhut  up  or  obdrudled  by  fpafm  or  ofherwife,  or 
from  a  deficiency  of  thofe  humours  which  moiden  the 
inteflines  ;  or,  it  may  arife  from  mere  debility,  from  21 
palfy  of  the  fibres,  perhaps,  or  from  a  deficiency  of  the 
ufual  dimulus,  of  the  bile,  for  inflance,  or  from  too 
dry  or  dender  a  diet. 

The  eonfequenees  of  long-continued  codivenefs,  are, 
fird,  an  affeCtion  of  the  alimentary  canal,  and  then  of 
the  whole  body.  The  domaeh  is  difeafed,  and  does 
not  diged  the  aliments  properly  ;  the  whole  body  is 
left  deditute  of  its  ufual  ftimulus  ;  the  blood  is  cor¬ 
rupted,  perhaps  from  the  reforption  of  the  putrid  mat¬ 
ter  into  it.  The  circulation  through  the  abdominal 
vifeera  is  impeded  •,  lienee  frequent  and  irregular  eon- 
gedions,  varices  of  the  veins,  haemorrhoids,  &e.  Nay, 
the  intedines  themfelves  being  overloaded,  diftended 
and  irritated  by  an  heavy,  acrid,  and  putrid  load  of 
aliment  or  other  matters,  are  excited  to  newr  and  un- 
ufual  contractions,  which,  if  they  do  not  get  the  bet¬ 
ter  of  the  obftruCtion,  bring  .on  tormina,  colic,  or  an 
iliac  paflion,  inflammation  and  gangrene,  fatal  in  a  very 
ftiort  time. 

Loofenefs,  or  diarrhoea,  is  a  malady  extremely  com-  Looibncls 
mon  \  being  fometimes  a  .primary  difeafe,  and  fome¬ 
times  only  a  fymptom  or  an  effect  of  others.  Some¬ 
times  it  is  a  falutary  effort  of  nature,  fueh  as  the 
phyfician  ought  to  imitate  and  bring  on  by  art.  It 
is  alfo  familiar  to  infants,  and  to  people  of  a  certain 
eonflitution ;  and  to  them  codivenefs  is  very  prejudi¬ 
cial.  It  may  arife,  in  the  fird ‘place,  from  fumething 
taken  into  the  £>ody,  °r  generated  in  the  inteflines ; 
from  a  fermentation  and  corruption  of  the  rnafs  of  ali¬ 
ments  \  from  the  bile  being  too  abundant  and  acrid,  or 
from  blood  or  pus  poured  into  the  inteflines ;  from  the 
intedines  themfelves  being  eroded,  or  deprived  of  their 
natural  mucus  ;  from  the  ‘humours  being  driven  from 
the  furfaec  of  the  body  towards  the  inward  parts,  as 
by  cold,  efpeeially  when  applied  to  the  feet ;  or  from 
a  general  corruption  of  the  whole  body,  as  in  the 
phthifis,  he&ie,  or  putrid  fever,  efpeeially  towards  the 
end  of  thefe  diforders.  In  fevers  it  is  fometimes  falu¬ 
tary,  or  even  puts  an  end  to  the  difeafe  altogether,  or 
F  f  at 
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J) borders  at  lead  renders  it  milder  \  more  frequently,  however, 
deriving  its  origin  from  putrefcency,  it  is  of  no  fer- 
^anal/  yice>  but  rather  exhaufts  the  itrcngth  of  the  patient, 
v  -<  A  diarrhoea  likewifc,  almoft  incurable,  and  often  fatal 

in  a  fhort  time,  frequently  arifes  after  the  operation 
for  the  fiftula  in  ano.  Some  have  their  inteftines  fo 
extremely  weak  and  moveable,  that  from  the  flighted 
caufe,  fueh*  as  catching  cold,  any  violent  commotion 
of  the  mind,  &c.  they  are  fubje&  to  a  violent  diarrhoea. 
Laftly,  whatever  be  its  origin,  if  it  has  continued  for 
a  long  time,  the  vifeera  are  rendered  fo  weak  and  ir¬ 
ritable,  that  the  difeafe,  though  often  removed,  (till 
returns  from  the  High  tell  caufes,  and  even  fuch  as  are 
not  cafily  difeovered. 

A  diarrhoea  proves  very  pernicious,  by  hindering 
digeftion  and  the  nourifhment  of  the  body  }  for  the 
ftomach  is  commonly  affe&ed,  and  the  aliments  pafs 
through  the  inteftines  fo  quickly,  that  they  can  nei¬ 
ther  be  properly  digefted,  nor  are  the  la&eals  able  to 
abforb  the  chyle  from  them  as  they  go  along.  Such  a 
violent  evacuation  is  alfo  hurtful  by  exhaufting  the 
body,  and  carrying  off  a  great  quantity  of  the  nutri¬ 
tious  matter  from  the  blood.  Neither  indeed,  is  it 
only  the  alimentary  mafs  which  is  thrown  out  fooner 
than  it  ought  to  be  \  but  at  the  fame  time,  a  great 
quantity  of  the  fluids  fecreted  in  the  inteftines,  fo  that 
the  whole  body  quickly  partakes  of  the  debility. 

Sometimes  a  violent  and  long-continued  diarrhoea 
rifes  to  fuch  a  height,  that  the  aliment  is  difeharged 
with  little  or  no  alteration.  Sometimes  alfo,  though 
rarely,  from  a  fimilar  caufe,  or  from  the  obftru&ion 
of  the  mefenteric  glands,  and  its  other  paffages  into 
the  blood,  the  chyle  itfelf  is  thrown  out  like  milk 
along  with  the  excrements  j  and  this  difeafe  is  called 
m  the  Jluxus  cceliacus. 

Dyfentery.  A  dyfentery  is  attended  with  very  fevere  gripes  in 
the  belly,  a  frequent  defire  of  going  to  ftool,  and 
vain  efforts,  when  nothing  is  excreted  befides  the  mucus 
of  the  inteftines  mixed  with  a  little  blood  j  it  is  alfo  ac¬ 
companied  with  exceflive  debility,  and  frequently  with 
putrefcency  and  fever.  It  is  thought  to’arife  from 
the  conftri&ion  of  fome  part  of  the  inteftines,  of  the 
colon  efpecially :  by  which  means  the  bowels,  though 
ever  fo  much  irritated,  can  pafs  nothing  \  neither  can 
the  difeafe  be  removed,  until  the  belly  has  been  well 
in  purged  by  proper  medicines. 

Tenefmus.  A  tencfmus  is  a  frequent  and  infatiable  propenfity 
to  ftool,  without  being  able  to  pafs  anyv  thing,  not- 
withftanding  the  moft  violent  efforts.  It  may  be  oc- 
cafioned  by  any  kind  of  irritation,  either  of  the  rec¬ 
tum.  itfelf  or  of  the  neighbouring  parts,  by  acrid 
(ubftances  taken  into  the  body }  by  fome  of  the  ftrong- 
er  purges,  efpecially  aloes,  a  fubftanee  very  difficult  of 
folution,  which  will  pafs  even  to  the  rd&um  with  very 
little  alteration  *,  by  a  violent  and  obftinate  diarrhoea, 
dyfentery,  hsemorrhoids,  worms,  fiftula.  calculus,  ulcer 
in  the  bladder,  urethra,  &c.  It  is  often  very  perni¬ 
cious,  both  from  the  exceflive  uneafinefs  it  occafions  to 
the  patient,  and  from  its  exhaufting  his  ftrength,  by  the 
frequent  and  vain  efforts  bringing  on  a  prolapfus  ani, 
and  communicating  the  violent  irritation  to  the  neigh- 
£13  bouring  parts,  as  the  bladder,  &c. 

Naufea  and  A  naufea  and  vomiting  are  diforders  very  common, 
vomiting.  anc[  0wTing  to  almoft  innumerable  caufes  j  not  only  to 
affe&ions  of  the  ftomach  itfelf,  but  alfo  to  affe&ions  and 


CINE.  The 

irritations  of  the  remoteft  parts  of  the  body  -which  Diforde/ 
may  a&  upon  the  ftomach  by  fympathy.  Every  irri-  of  the  Alb 
tation  and  diftention  of  that  vifeus  therefore,  a  load  mcnta*y 
of  crude  aliment,  an  obftru&ion  about  the  pylorus, 
all  acrid  fubftances  taken  into  it,  difeafes  of  the  live/  ***** 
inteftines,  kidneys,  uterus,  the  head,  the  feet,  the  (kin* 
or  indeed  the.  whole  body,  inflammation,  the  ftone* 
king’s  evil,  fchirrus,  apoplexy,  compreflion  of  the  brain| 
fra£lure  of  the  fkull,  vertigo,  fyncope,  violent  pain* 
the  gout,  efpecially  when  repelled,  fevers,  paffions  of 
the  mind,  difagreeable  imaginations  or  difcourfes,  fre¬ 
quently  induce  naufea  and  vomiting. 

Thefe  affeclions  are  often  ferviceable  by  freeing  the 
ftomach  from  fome  thing  with  which  it  was  overloaded  \ 
promoting  fpitting  in  fome  cafes  where  the  lungs  are 
overcharged  with  mucus,  blood,  pus,  or  water  \  pro¬ 
ducing  fweat,  and  a  free  and  proper  diftribution  of 
blood  to  the  furface  of  the  body  ;  partly,  perhaps,  by 
the  great  (training  which  accompanies  vomiting,  but 
rather  by  that  wonderful  fympathy  which  takes  place 
between  the  ftomach  and  (kin  :  and  hence,  in  many 
difeafes,  vomiting  is  a  moft  excellent  remedy.  It  is 
however  in  fome  cafes  hurtful,  if  too  violent  or  too  fre¬ 
quently  repeated,  partly  by  debilitating  and  making 
the  ftomach  more  eafily  moved  \  and  partly  by  fa- 
tiguing  the  patient  with  violent  drainings,  which  oc- 
cafion  hernias,  abortions,  &c. 

Sometimes  we  find  the  motion  of  the  inteftines 
totally  inverted,  from  the  anus  to  the  mouth  j  a  lion.  P  * 
moft  dangerous  diftemper,  which  hath  obtained  the 
name  of  the  iliac  pajjion .  It  moft  frequently  arifes 
from  fome  obftru&ion  in  the  alimentary  canal  hinder¬ 
ing  the  defeent  of  the  excrements,  as  fchirrus,  fpafm, 
inflammation,  &c.  :  though  the  moft  perfe&  iliac  paf- 
fion  takes  place  without  any  obftru&ion,  fo  that  clyf- 
ters  will  be  vomited  ;  and  even  after  this  has  conti¬ 
nued  for  feveral  days,  the  patients  have  at  length  re¬ 
covered. 

A  (lighter  degree .  of  the  iliac  paflion,  namely  the 
inverfion  of  the  periftaltic  motion  of  the  duodenum, 
always  takes  place  in  long- continued  and  violent  vo¬ 
miting,  as  in  fea-ficknefs,  or  when  a  perfon  has  taken 
too  large  a  dofe  of  an  emetic  ;  by  which  means  a  vaft 
quantity  of  bile  frequently  afeends  into  the  ftomach, 
and  is  difeharged  by  vomiting. 

An  exceflive  vomiting  with  loofenefs  is  called  a  cho-  Cholera. 
lera,  when  the  matter  difeharged  has  a  bilious  appear¬ 
ance.  It  arifes  from  a  very  great  irritation  of  the  ali¬ 
mentary  canal  without  any  obftru&ion  ;  and  is  for  the 
moft  part  occafioned  by  too  great  a  quantity,  or 
from  an  aerimony  of  the  bile,  from  whence  it  takes 
its  name.  It  may  originate  from  feveral  caufes,  as 
too.  ftrong  a  dofe  of  an  emetic  and  cathartic  medicine, 
eating  too  great  a  quantity  of  fummer-fruits,  &c! 
and  is  a  very  violent  malady,  often  killing  the  pa¬ 
tient  in  a  few  hours,  unlefs  proper  remedies  be  applied 
in  time. 

From  a  fuppreflion  of  any  of  the  fecretions,  or  a  obWted. 
diforder  of  any  of  the.  fecretory  organs,  many  mif-  perfpira- 
chiefs  may  arife.  A  diminution  of  perfpiration  pro- Con¬ 
duces. plethora,  laffitude,  languor,  deprefiion  of  mind, 
bad  digeftion,  lofs  of  appetite,  and  even  a  general  cor¬ 
ruption  of  the  humours  from  the  retention  of  fuch  a 
quantity  of  putrefeent  matter.— The  more  fuddenly  the 
diminution  or  fuppreflion  of  the  perfpiration  takes 
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place,  the  fooner  the  mifchief  Is  produced,  and  the 
greater  it  is  ;  not  only  by  retaining  the  matter  whieh 
ought  to  be  thrown  out,  but  by  repelling  the  humours 
from  the  furfaee  of  the  body,  and  dire&ing  them  to 
other  parts  ;  whence  fevers,  inflammations,  eongeftions 
of  the  blood,  &:c.  frequently  take  place. 

This  fupprellion  of  perfpiration  may  arife  from  many 
different  caufes  *,  as  from  eold  fuddenly  applied  to  the 
body  when  very  hot ;  fometimes  from  very  violent  paf- 
fions  of  the  mind  5  or  from  fpafmodie  difeafes,  as  the 
hyfteries,  &c.  It  may  be  fupprefled  alfo  by  that  kind 
of  conftri£tion  of  the  veflels  of  the  fkin  whieh  is  pro¬ 
duced  by  various  kinds  of  fevers,  the  nature  of  which 
has  hitherto  been  but  little  known. 

Exceflive  perfpiration  or  fweating  is  injurious  by  de¬ 
bilitating  the  body,  relaxing  the  lkin,  and  expoflng  the 
patient  to  all  the  evils  whieh  arife  from  catching  cold. 
It  may  even  be  carried  to  fuch  a  height  as  to  produce 
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death  ;  though  it  mult  be  owned  that  we 
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cannot  eafily  bring  examples  of  people  having,  from  this 
eaufe,  their  blood  infpilfated,  corrupted,  or  being  thenee 
made  liable  to  inflammations  and  fevers. 

A  fuppreflion  of  urine  is  ftill  moTe  dangerous  than 
that  of  perfpiration,  and  unlcfs  relieved  in  a  Ihort  time 
will  eertainly  prove  fatal.  This  diforder,  which  is  call¬ 
ed  ifehuria ,  may  arife  from  various  difeafes  of  the  kid¬ 
neys,  ureters,  bladder,  urethra,  &e.  Thus  any  obftruc- 
tion  or  irritation  of  one  or  other  of  the  kidneys  or  ure¬ 
ters,  by  a  Hone,  gravel,  mucus,  blood,  inflammations, 
fpafm,  fuppuration,  fehirrus,  fwellings  of  the  neighbour¬ 
ing  parts,  &e.  may  either  prevent  the  urine  from  being 
Feereted,  or  may  give  rife  to  a  feanty  or  depraved  fecre- 
tion,  or,  finally,  may  obftrudl  its  paflage  into  the  bladder 
after  it  is  feereted. 

The  urine,  alfo,  after  it  has  entered  the  bladder, 
is  there  frequently  fupprefled,  by  reafon  of  various 
diforders  to  which  that  organ  is  liable,  as  an  irritation 
or  inflammation,  fpafm,  2erid  fubftanees  inje&ed,  or 
fympathy  with  the  neighbouring  parts  •>  or  by  reafon 
of  the  texture  of  the  bladder  itfelf  being  deflroyed,  or 
from  a  palfy,  fehirrus,  ulcer,  &e.  in  the  bladder.  Or, 
laftly,  the  urine  may  be  retained  in  the  bladder  from 
a  general  ftupor,  as  from  a  difeafe  of  the  brain, 
which  happens  in  fome  fevers,  when  the  patient  is 
neither  fenfible  of  the  ufual  ftimulus,  nor  even  of  one 
much  greater,  fo  that  the  fibres  ean  fearcely  be  exei- 
ted  to  contra&ion  by  any  means  whatever.  This,  ,  in 
fevers,  is  always  a  bad  fign,  and  fometimes  even  proves 
fatal. 

A  fuppreflion  of  urine  for  any  length  of  time  pro¬ 
duces  an  immenfe  di  lien  lion  of  the  bladder,  oppreflion, 
uneafinefs,  and  pain,  not  only  of  the  part  itfelf,  but 
of  the  furrounding  ones,  and  even  of  the  whole  body  ; 
a  fpafm,  or  infuperable  conftriftion  of  the  fphin&er  *, 
an  inflammation,  gangrene,  or  laeeration  of  the  blad¬ 
der  itfelf  *,  a  violent  irritation  of  the  whole  habit  \ 
then  a  naufea,  vomiting,  vertigo,  general  ftupor,  and 
an  impregnation  of  the  whole  mafs  of  blood  with 
a  humour  of  an  urinous  nature,  whieh  at  laft  being 
poured  out  into  various  cavities  of  the  body,  efpeeially 
of  the  head,  foon  brings  on  a  deep  fleep,  convulfions, 
and  death. 

From  the  fame  caufes,  but  atting  with  lefs  force, 
proceeds  that  difeafe  ealled  a  dyfuria,  when  the  urine 
paifes  with  difficulty  and  pain,  and  is  frequently 
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red,  black,  bloody,  purulent,  mucous,  and  fandy  \  the 
reafon  of  all  whieh  appearances  is  very  much  un¬ 
known.— The  moft  frequent  eomplaint,  however,  in 
making  water,  is  where  the  patient  has  a  continual  and 
violent  defire  of  paffing  his  urine,  while  at  the  fame 
time  only  two  or  three  drops  ean  be  palled  at  once,  IJO 
and  that  not  without  fome  pain.  This  may  be  oeea-  Strangury, 
fioned  even  in  healthy  people,  by  fome  acrid  fubftance 
taken  into  the  ftomaeh  }  and  is  very  common  to  old 
people,  who  are  generally  fubjedl  to  diforders  of  the 
kidneys  and  bladder.  It  arifes  alfo  frequently  from  a 
ftone  irritating  the  bladder,  or  from  an  inflammation  of 
it,  or  of  its  being  deprived  of  its  mucus,  or  this  laft  be¬ 
ing  fomehow  or  other  corrupted  ;  or  laftly,  from  cer¬ 
tain  difeafes,  or  fome  particular  ftate  of  the  neighbour¬ 
ing  parts,  as  of  the  uterus,  vagina,  urethra,  proftate 
gland,  &e.  .  . 

Akin  to  the  ftrangury  is  an  incontinence  of  urine,  Inconti- 
when  the  patient’s  water  either  comes  away  againft  ne.nce 
his  will,  or  altogether  without  his  knowledge.  Thi$unnC* 
dilbrder  may  arife  from  debility,  palfy,  an  ulecr  or 
wound,  or  any  long-continued  and  violent  irritation 
of  the  bladder,  efpeeially  of  its  fphin&er,  as  from  a 
ftone,  a  general  palfy,  or  in  females  difficult  labour, 
injuring  the  neighbouring  parts. — This  fymptoin  oc¬ 
curs  in  a  great  number  of  difeafes,  efpeeially  in  the 
hydrocephalus. — Sometimes  the  urine  is  expelled  with 
violence,  either  by  reafon  of  univerfal  fpafms,  or  by 
violent  eontra&ions  of  the  mufoles  of  refpiration,  as  in 
fneezing,  laughter,  &.c. 

Among  the  diforders  incident  to  the  urine  we  Urinary 
may  reckon  the  production  of  ealeuli,  whieh  frequently  calcuii* 
bring  on  the  moft  excruciating  and  dangerous  difeafes. 

— The  urine,  befides  the  water  and  falts,  contains  no 
fmall  fharc  of  the  glutinous  part  of  the  blood  already 
fomewhat  corrupted,  and  ftill  inclined  to  farther  cor¬ 
ruption.  Henee  the  urine  even  of  the  moft  healthy 
people  depofits  a  fediment  after  it  has  ftood  for  fome 
time  *,  and  though  none  of  this  fediment  be  formed  in 
a  healthy  body,  yet  if  the  fmalleft  particle  of  foreign 
matter  be  introduced  into  the  bladder,  a  eruft  foon 
gathers  round  it,  and  it  is  fure  to  beeome  the  bafis  of  a 
concretion,  which  by  degrees  grows  to  a  very  great 
fize.  It  is  not  unlikely,  alfo,  that  fome  unknown 
fault  of  the  fluids  may  contribute  to  the  production, 
of  thofe  ealeuli,  as  the  ftone  is  well  known  to  be  an 
hereditary  difeafe,  and  to  be  born  with  the  patient. 

Calculous  perfons  alfo  are  commonly  fubjcCl  to  com¬ 
plaints  of  the  ftomaeh,  efpeeially  to  an  acidity  of  it ; 
and  many  have  received  no  little  relief  from  alkalefcent 
or  alkaline  medicines. — From  the  fame  caufes  may 
caleuli  be  formed  in  the  kidneys  j  from  whieh  proceed 
a  horrid  train  of  fyrnptoms  deferibed  in  the  fubfequent 
part  of  this  treatife. 

It  is  now  found,  by  accurate  experiments  of  the 
moft  able  chemifts,  that  urinary  calculi  do  not,  as  was 
once  fnppofed,  eonfift  almoft  entirely  of  an  earthy  mat¬ 
ter.  Their  principal  conftituent  is  a  peculiar  acid 
approaching  more  nearly  to  the  phofphorie  found  in 
the  bones  than  to  any  other.  But  the  acid  of  eal- 
eulus  being  in  fome  refpefts  peculiar  in  its  nature,  has 
among  modern  chemifts  obtained  a  peculiar  name,  and 
been  diftinguiflied  by  the  appellation  of  the  lithic  or  uric 
acid .  It  is  highly  probable  that  this  acid  prefent  in  the 
circulating  mafs,  is  precipitated  and  difengaged  by  the 
F  f  2  introduction 
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Difonkr  introdu&ion  of  other  acids,  and  thus  thrown  off  in 
Ghnds  £reaicr  Tiant^ies  hT  the  kidneys.  Thus,  then,  we  can 
i  .„■*  "  *  .  underftand  the  influence  of  acids  as  tending  to  the  ge¬ 
neration  of  calculus,  and.  of  alkalies  as  tending  to  pre- 
113  vent  it. 

S  chirr  us.  The  lall  diforder  here  to  be  taken  notice  of  is  a 

diforder  of  the  glands  themfelves,  owing  to  fome  kind 
of  obftru&ion,  and  is  one  of  the  moil  dreadful  dif- 
eafes  incident  to  human  nature.  Hence  happens  a 
great  fwclling  and  furprifing  hardneft,  not  only  without 
pain,  but  fometimes  even  with  a  diminution  of  fenfation 
in  the  part  affected  \  and  when  the  gland  is  thus  affect¬ 
ed,  it  is  called  a  Jchirrus .  Sometimes  it  remains  in 
this  ffate  for  a  long  time  ;  but  fooner  or  later  produces 
the  mod  excruciating  torment.  By  degrees  it  is  infeCt- 
ed  with  a  flow  and  malignant  fuppuration,  degenerating 
into  an  horrid  ulcer,  confirming  not  only  the  part  itfelf, 
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but  eating  away  the  neighbouring'one'S,  and  corrupting  Verfatility 
the  whole  body  with  the  moft  acrid  and  incurable  poi-  of  the  Hu. 
fon.  This  difeafe  is  called  a  cancer ,  of  which  the  caufes  man  ^0nliu 
are  very  little  known.  .  tut|on-^ 

0f  tlie  Organs  in  both  fexes  concerned  in  the  function 
of  generation,  and  of  that  funCtion  as  far  as  we  yet. 
know  any  thing  refpe&ing  it,  an  account  has  already 
been  given  in  Anatomy  j  and  after  what  has  been  faid 
of  the  different  functions,  and  of  the  morbid  affeCtions, 
to  which  thefe  are  fubjccted,  we  may  conclude  our  re¬ 
marks  on  the  theory  of  medicine,  with  mentioning  the 
remarkable  verfatility  of  the  human  conflitution  \  which 
more  than  that  of  any  other  animal,  is  capable  of  ac¬ 
commodating  itfelf  to  every  climate  and  to  all  kinds  of 
diet.  Hence  we  may  conclude,  that  a  large  proportion 
of  the  difeafes  to  which  we  are  fubjeCted  are  produced 
by  ourfelves. 


Practice  of  Medicine,  or  an  Account  of  the  principal  Difeafes  to  which  the  Human 

Body  is  fubjedted. 


General  We  have  already  defined  medicine  to  be  the  art  of 
Arrange*  preventing,  curing,  and  alleviating,  thofe  difeafes  to 
Difeafes  which  mankind  are  fubjeCted.  While  thefe  affc61ions, 
1  ea  es.  }loWevcr,  are  in  number  almoft  infinite,  each  in  its  pro- 
grefs  is  fubjeCted  to  almoft  endlefs  varieties  from  differ¬ 
ences  in  climate,  conflitution,  treatment,  and  a  Variety 
of  other  particulars.  Hence  we  may  readily  explain 
both  the  difficulty  of  diftinguifhing  morbid  affeCtions 
from  each  other  in  actual  praCtice,  and  the  diverfity  of 
names  which  have,  been  affixed  to  them  in  the  writings 
of  ancient  phyficians.  It  may  readily  be  fuppofed, 
that  in  this,  as  well  as  other  fubje&s,  there  has  been  a 
gradual  improvement  from  the  progreffive  labours  of 
induftrious  and  ingenious  men.  And  although  much 
yet  remains  to  be  done  in  the  proper  arrangement  and 
diftinCtion  of  difeafes,  or  what  has  been  called  methodi¬ 
cal  nofology ,  yet  there  cannot  be  a  doubt,  that  during 
the  courfe  of  the  1 8th  century,  this  fubjeCt  has  re¬ 
ceived  very  great  improvements...  For  thefe,  we  are, 
in  the  fir  ft  place,  highly  indebted  to  the  labours  of 
Francifcus  Boiffier  de  Sauvages,  an  eminent  profeffor 
of  medicine  at  Montpelier,  who,  following  out  an  idea 
fuggefled  by  the  fagacious  Dr  Sydenham  of  England, 
firft  fuccefsfully  attempted  to  arrange  difeafes,  as  bo- 
tanifts  had  done  plants,  into  claffes,  orders,  genera,  and 
fpecies.  Since  the  publication  of  the  Nofo login  Metho¬ 
dic  a  of  Sauvages,  this  fubjeCt  has  been  fiiecefsfully  cul¬ 
tivated  by  feveral  ingenious  men,  particularly  by  Sir 
Charles  Linnaeus  of  Upfal,  to  whofe  genius  for  arrange¬ 
ment  every  branch  of  natural  hiftory,  but  botany  in 
particular,  has  been  fo  highly  indebted  5  by  Rudolphus 
Auguftus  Vogel,  an  eminent  profeffor  at  Gottingen  } 
and  by  John  Baptift  Sagar,  a  diftinguifhed  phyfician  at 
Igiaw  in  Moravia  :  But  of  all  the  iyftems  of  arrange¬ 
ment  yet  prefented  to  the  medical  world,  that  publifh- 
ed  by  the  late  illtiftrious  Dr  William  Cullen  of  Edin¬ 
burgh,  may  juftly  be  confidered  as  the  beft.  In  treat¬ 
ing?  therefore,  of  the  principal  difeafes  to  which  the 
human  body  is  fubjeCted,  we  fhall  follow  his  plan,  en¬ 
deavouring  to  deliver  the  beft  eftablifhed  obfervations 
refpeCting  the  hiftory,  theory,  and  practice  of  each.  In 
treating  of  particular  genera  of  difeafe,  although  we 
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follow  the  arrangement  of  Dr  Cullen,  yet  for  the  fatisu 
faCtion  of  the  reader,  we  fhall  often  point  out  the 
claffes  to  which  the  fame  affeCtion  is  referred  by  the 
other  eminent  writers  whom  we  have  mentioned.  And 
on  this  account,  it  may  not  be  improper  briefly  to  enu¬ 
merate  the  general  claffes  to  which  each  of  them  have, 
referred  the  affeCtions  of  the  human  body.. 


The  Claffes  of  Sauvages  are, 


J.  Vitia. 

2.  Febres. 

3.  Phlegmafiae. 

4.  Spafmi. 

3.  Anhelationes. 


6.  Debilitates. 

7.  Dolores. 

8.  Vefaniae. 

9.  Fluxus. 

10.  Cachexiae. 


The  Claffes  of  Linnaeus  are, 


1.  Exanthcmatici, 

2.  Critici. 

3.  Phlogiftici. 

4.  Dolorofi. 

5.  Mentales. 

6.  Quietales. 


7.  Motorii. 

8.  Supprefforii. 

9.  Evacuatorii. 

10.  Deformes. 

11.  Vitia. 


The  Claffes  of  Vogel  are. 


1.  Febres. 

2.  Profluvia. 

3.  Epifchefes. 

4.  Dolores. 

5.  Spafmi. 

6. .  Adynamiae. 


7.  Hyperaefthcfes. 

8.  Cachexiae. 

9.  Paranoia.1. 

10.  Vitia. 

1 1 .  Deformitatcs. 


The  Claffes  of  Sagar  are, 


1.  Vitia. 

2.  Palgae. 

3.  Cachexiae. 

4.  Dolores. 

5.  Fluxus. 

6.  Suppreffiones. 

7.  Spafmi. 


8.  Anhelationes. 

9.  Debilitates. 

10.  Exanthemata. 

11.  Phlegmafke. 

1 2.  Febres. 

13.  Vefanias. 


Beffdes 


Practice. 

General  Befides  thefe,  tw6  other  fyftemfe  have  been  prefented 
Arrange-  ptiblie,  whieh  may  be  eonfidered  as.deferving  at- 

Difcafes  tenti°n  5  thofe,  viz.  of  the  late  learned  Dr  M’Bride  of 
■  -t - j  Dublin,  and  of  the  late  ingenious  Dr  Darwin. 

The  ClafTes  and  Orders  of  M’Bride. 

Clafs  I.  Univerfal  Difeafes , 

Or.  i.  Fevers. 

2.  Inflammations. 

3.  Fluxes. 

4.  Painful  difeafes. 

5.  Spafmodie  difeafes. 

6.  Weakneffes  or  privation. 

7.  Afthmatic  diforders. 

8.  Mental  diforders. 

Clafs  II.  Local  Difeafes . 

Or.  I.  Of  the  internal  fenfes. 

2.  Of  the  external  fenfes. 

3.  Of  the  appetites. 

4.  Of  the  fecretions  and  excretions. 

5.  Impeding  different  actions. 

6.  Of  the  external  habit. 

7.  Difloeations. 

8.  Solutions  of  continuity. 

Clafs  III.  Sexual  Difeafes , 

Or.  I.  General  proper  to  men. 

2.  Local  proper  to  men. 

3.  General  proper  to  women* 

4.  Loeal  proper  to  women. 

Clafs  IV.  Infantile  Difeafes . 

Or.  1.  General. 

2.  Local. 

The  Clafles  and  Orders  of  Darwin. 

Clafs  I.  Difeafes  of  Irritation . 

Or.  1.  Inereafed  irritation. 

2.  Decreafed  irritation. 

3.  Retrograde  irritative  motions. 

Clafs  II.  Difeafes  of  Senfation . 

Or.  1.  Inereafed  fenfation. 

2.  Decreafed  fenfation. 

3.  Retrograde  fenfitive  motions. 

Clafs  III.  Difeafes  of  Volition, 

Or.  1.  Inereafed  volition. 

2.  Decreafed  volition. 

Clafs  IV.  Difeafes  of  A Jfociation . 

Or.  T.  Inereafed  affoeiated  motions. 

2.  Deereafed  alfoeiated  motions. 

3.  Retrograde  affoeiated  motions. 

After  this  fhort  view  of  different  elaflifications,  we 
/hall  next  prefent  to  our  readers  a  more  particular  ac¬ 
count  of  the  arrangement  of  Dr  Cullen  \  which,  al¬ 
though  it  ean  by  no  means  be  reprefented  as  free  from 
errors  or  imperfections,  is  yet  in  many  refpeCts  the 
belt,  that  has  hitherto  been  publifhed. 
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General 

CULLEN’S  Arrangement,  Arrange¬ 

ment  of 

Class  I.  PYREXI7E.  A  frequent  pulfe  coming  t  Difeafes. 
on  after  a  horror  j  eonfiderable  heat  j  many  of  the  func- 
tions  injured  \  the  ftrength  of  the  limbs  efpecially  di- 
miniflied. 

Order  I.  Febres.  Pyrexia  -without  any  primary  lo¬ 
cal  affeCtion,  following  languor,  laifitude,  and  other 
fymptoms  of  debility. 

SeCt.  I.  Intermittentes,  Fevers  arifing  from  the  rm- 
afma  of  marfhes’;  with  an  apyrexia,  or  at  leaf!  a  very 
evident  remiffion  5  but  the  difeafe  returns  regularly,  and 
for  the  molt  part  with  a  horror  or  trembling. 

Genus  I.  Tertiana.  Similar  paroxyfms  after  an  in¬ 
terval  of  about  48  hours,  coming  on  moft  commonly  at 
mid-day.  A  tertian  hath  either  j 

I.  An  apyrexia  interpofed. 

1.  Varying  in  the  duration  of  the  paroxyfms. 

A,  The  tertian  whofe  paroxyfms  are  not  extended 
beyond  1 2  hours. 

B,  The  tertian  with  paroxyfms  extended  beyond  12 
hours*. 

2.  Varyfng  in  the  return  of  paroxyfms. 

C,  The  tertian  returning  every  day  with  unequal 
paroxyfms  alternately  fimilar  to  one  another. 

D,  The  tertian  returning  every  third  day  with  two 
paroxyfms  on  the  fame  day. 

E,  The  tertian  returning  every  day,  with  two  pa¬ 
roxyfms  on  every  third  day,  and  only  one  on  the  inter¬ 
mediate  ones. 

F,  The  tertian  returning  every  day,  with  an  evident 
remiflion  interpofed  between  the  odd  and  the  even  days, 
but  a  lefs  remarkable  one  between  the  even  and  the  odd 
days. 

3.  Varying  in  its  fymptoms. 

G,  The  tertian  aeeompanicd  with  a  difpolition  to 
fleep. 

H, .  Accompanied  with  fpafms  and  convulfive  mo¬ 
tions. 

I,  -  Accompanied  with  an  efflorefeence  on  the  fkin. 

K,  with  phlegmafia. 

4.  Varying  in  being  eomplieated  with  other  difeafes. 

5.  Varying  as  to  its  origin. 

IL  With  the  interpofition  only  of  a  remiflion  between 
the  paroxyfms. 

Genus  II.  Quartana.  Similar  paroxyfms,  with  an 
interval  of  about  72  hours,  eoming  on  in  the  afternoon. 

I.  With  the  interpofition  of  an  apyrexia. 

1.  Varying  in  the  type. 

A,  The  quartan  with  fingle  paroxyfms,  returning 
every  fourth  day,  none  on  the  other  days. 

B,  With  two  paroxyfms  every  fourth  day,  and  none 
on  the  other  days, 

C,  With  three  paroxyfms  every  fourth  day,  apd 
none  on  the  intermediate  days. 

D,  Of  the  four  days  having  only  the  third  free  from 
fever,  with  fimilar  paroxyfms  every  fourth  day. 

E,  The  quartan  eoming  on  every  day,  with  fimilar 
paroxyfms  every  fourth  day. 

2.  Varying  in  its  fymptoms. 

3.  Varying  in  being  complicated  with  other  difeafes. 

II.  With  a  remiflion  only  between  the  paroxyfms. 

Genus  III;  Quotidiana/  Similar  paroxyfms  with 


MEDICINE. 


230  M  E  D  I 

General  an  interval  of  about  24  hours,  coming  on  commonly  in 
m'eTtrf  the  morning. 

Di'c  -fcs.  With  the  interpofition  of  an  apyrexia. 

*  ■■■  ■■  v  I.  Varies  in  being  folitary. 

A,  Univerfal. 

B,  Partial. 

2.  Complicated  ivith  other  difeafes. 

II.  With  a  remiflion  only  between  the  paroxyfms. 

Se61.  II.  Continues .  Fevers  without  evident  inter- 
miffion,  and  not  occafioned  by  marfh  miafmata  ;  but 
attended  with  exacerbations  and  remiffions,  though  not 
always  very  remarkable. 

Genus  IV.  Synocha.  Great  heat;  a  frequent, 
ftrong,  and  hard  pulfe  ;  high-coloured  urine  ;  the  func¬ 
tions  of  the  fenforium  a  little  difturbed. 

Genus  V.  Typhus.  A  contagious  difeafe  ;  the  heat 
not  much  above  the  natural  ;  the  pulfe  fmall,  weak, 
and  for  the  moft  part  frequent ;  the  urine  little  changed ; 
the  functions  of  the  fenforium  very  much  difturbed,  and 
the  flrength  greatly  diminifhed. 

The  fpecies  are, 

I.  Typhus  petechialis ,  Typhus  for  the  moft  part 
with  petechise. 

Varying  in  degree,  i.  Mild  typhus.  2.  Malignant 
typhus. 

II.  Typhus  i  Ed  erodes,  Typhus  with  a  yellownefs  of 
the  Ikin. 

Genus  VI.  Synochus.  A  contagious  difeafe.  A 
fever  compounded  of  fynocha  and  typhus  ;  in  the  be¬ 
ginning  a  fynocha,  but  towards  the  end  a  typhus. 

Order  II.  Phlegmasia  A  fynocha  fever,  with 
inflammation  or  topical  pain,  the  internal  function  of 
the  parts  being  at  the  fame  time  injured  ;  the  blood 
drawn  and  concreted  exhibiting  a  white  coriaceous  fur- 
face. 

Genus  VII.  Phlogofis.  Pyrexia;  rednefs,  heat,  and 
painful  tenfion,  of  fome  external  part. 

The  fpecies  are, 

I.  Phlogofis  ( phlegtnone )  of  a  vivid  red  colour  ;  a 
fwelling  well  defined,  for  the  moft  part  elevated  to  a 
point,  and  frequently  degenerating  into  an  abfeefs,  with 
a  beating  or  throbbing  pain. 

The  variations  are,  I.  In  the  form.  2.  In  the  fitua- 
tion. 

II.  Phlogofis  ( erythema )  of  a  reddifh  colour,  vaniffi- 
ing  by  preffure  ;  of  an  unequal  and  creeping  circum¬ 
ference,  with  fcarce  any  fwelling  ;  ending  in  the  fealing 
off  of  the  cuticle,  in  puftules,  or  blifters. 

The  variations  are,  1.  In  the  degree  of  violence. 

2.  In  the  remote  caufe.  3.  In  being  complicated  with 
other  difeafes. 

The  confequences  of  a  phlogofis  are,  an  impofthume, 
gangrene,  fphacelus. 

Genus  VIII.  Ophthalmia.  A  rednefs  and  pain  of 
the  eye,  with  an  inability  to  bear  the  light ;  for  the  moft 
part  with  an  effufion  of  tears. 

The  fpecies  and  varieties  of  the  ophthalmia  are, 

I.  Idiopathic. 

1.  Ophthalmia  (Tnembranaruni),  in  the  tunica  adnata, 
and  the  membranes  lying  under  it,  or  the  coats  of  the 
eye. 

#  A,  Varying  in  the  degree  of  the  external  inflamma¬ 
tion- 
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B,  In  the  internal  ccats  affe&ed.  General 

2.  Ophthalmia  ( tarji ),  of  the  eye-lids,  with  fwelling,  Arrange, 
erofion,  and  glutinous  exudation.  mynt  of 

II.  Symptomatic.  t 

1.  From  a  difeafe  of  the  eye  itfelf.  v~'uJ 

2.  From  difeafes  of  other  parts,  or  of  the  whole 
body. 

Genus  IX.  Phrenitis.  Violent  pyrexia  ;  pain  of  the 
head  ;  rednefs  of  the  face  and  eyes  ;  inability  to  en¬ 
dure^  the  light  or  any  noife  ;  watchfulnefs ;  a  furious 
delirium,  or  typhomania. 

I.  Idiopathic. 

II.  Symptomatic. 

Genus  X.  Cynanche.  Pyrexia  fometimes  inclining 
to  a  typhus  ;  difficulty  of  fwallowing  and  breathing  ; 
with  a  fenfation  of  narrownefs  in  the  fauces. 

The  fpecies  are, 

I.  Cynanche  (tonji I  laris')  affe&ing  the  mucous  mem¬ 
brane  of  the  fauces,  but  efpecially  the  tonfils,  with  red¬ 
nefs  and  fwelling,  accompanied  with  a  fynocha. 

II.  Cynanche  ( maligna )  affe&ing  the  tonfils,  and 
mucous  membrane  of  the  fauces  with  fwelling,  rednefs, 
and  mucous  crufts  of  a  whitilh  or  affi-colour,"  creeping, 
and  covering  ulcers  ;  with  a  typhous  fever  and  exanthe¬ 
mata. 

III.  Cynanche  ( trachealis )  attended  with  difficult 
refpiration,  noify  and  hoarfe  infpiration,  loud  cough, 
without  any  apparent  tumor  in  the  fauces,  fomewhat 
difficult  deglutition,  and  a  fynocha. 

IV.  Cynanche  (pharyngcea)  attended  with  rednefs 
in  the  bottom  of  the  fauces,  very  difficult  and  painful 
deglutition,  refpiration  fufficiently  free,  and  a  fynocha. 

V.  Cynanche  ( parotidcea )  with  great  fwelling  in  the 
parotids  and  maxillary  glands  appearing  on  the  outfide  : 
the  refpiration  and  deglutition  but  little  injured  ;  a  fy¬ 
nocha,  for  the  moft  part  mild. 

Difeafes  of  this  genus  are  fymptomatic,  either  from 
external  or  internal  caufcs. 

Genus  XI.  Pneumonia.  Pyrexia,  with  a  pain  in 
fome  part  of  the  thorax,  difficult  refpiration,  and  cough. 

The  fpecies  are, 

I.  Peripn’cumony,  with  a  pulfe  net  always  hard,  but 
fometimes  foft ;  an  obtufe  pain  of  the  breaft  ;  the  re¬ 
fpiration  always  difficult ;  fometimes  the  patient  cannot 
breathe  unlefs  in  an  upright  pofture  ;  the  face  fvvelled, 
and  of  a  livid  colour  ;  the  cough  for  the  moft  part  moift, 
frequently  bloody. 

1.  Simple  idiopathic  peripneumonies. 

Varying  in  degree. 

2.  Idiopathic  peripneumonies  complicated  with  fever. 

3.  Symptomatic  peripneumonies. 

II.  Pleurify,  with  a  hard  pulfe  ;  for  the  moft  paA 
attended  with  a  pungent  pain  of  one  fide,  augmented 
chiefly  during  the  time  of  infpiration  ;  an  uneafinefs 
when  lying  on  the  fide  ;  a  moft  painful  cough,  dry  in 
the  beginning  of  the  difeafe,  afterwards  moiit,  and  fre¬ 
quently  bloody. 

x.  Simple  idiopathic  pleurifies. 

2.  Pleurifies, complicated,  (1.)  Withfever.  (2.)  With 
catarrh. 

3.  Symptomatic  pleurifies. 

4.  Falfe  pleurifies. 

The  confequences  of  pleurify  arc  a  vomica  or  em¬ 
pyema. 
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General  Genu'S  XII.  Carditis.  Pyrexia  ;  pain  about  the 
Arrange-  heart ;  anxiety ;  difficulty  of  breathing  ;  cough  ;  un- 
iTwp!  equal  Pulk  >  palpitation  of  the  heart,  and  fainting. 

.  i  1.  idiopatnic. 

II.  Symptomatic. 

Genus  XIII.  Peritonitis.  Pyrexia;  pain  of  the  belly, 
exafperated  by  an  upright  poflure,  without  the  proper 
figns  of  other  abdominal  phlegmaftae. 

!•  Peritonitis  ( propria fttuated  in  the  peritonaeum, 
properly  fo  called,  furrounding  the  infide  of  the  abdo¬ 
men. 

II.  Peritonitis  ( omenta/is),  in  the  peritonaeum  extend¬ 
ed  through  the  omentum. 

III.  Peritonitis  (mef enteric  a),  in  the  peritonaeum 
fpread  through  the  mefentery. 

Genus  XIV.  Gaftritis.  Pyrexia  inclining  to  a  ty¬ 
phus  ;  anxiety  ;  pain  and  heat  of  the  epigaftrium,  aug¬ 
mented  when  any  thing  is  taken  into  the  ftomash ;  an 
inclination  to  vomit,  and  an  immediate  rejc&ion  of 
every  thing  fwallowed  ;  an  hiccough. 

I.  Idiopathic. 

1.  From  internal  caufes. 

A,  Gaftritis  ( ph/egmonodeea ),  attended  with  acute 
pain  and  violent  pyrexia. 

2.  From  external  caufes. 

6,  Gaftritis  ( erysipelatofa),  with  a  lefs  violent  fever 
and  pain  :  an  cryftpelatous  rednefs  appearing  on  the 
fauces. 

II.  Symptomatic. 

Genus  XV.  Enteritis.  Pyrexia  of  a  typhous  na¬ 
ture  ;  pungent  pain  of  the  belly,  ftretching  and  twill¬ 
ing  about  the  navel ;  vomiting ;  the  belly  obftinately 
bound. 

I.  Idiopathic. 

1.  Enteritis  (phlegmonodcea),  with  acute  pain,  violent 
fever,  vomiting,  and  conftipation  of  the  belly. 

2.  Enteritis  ( erysipelatofa ),  with  lefs  acute  fever  and 
pain,  without  vomiting ;  but  accompanied  with  a  di¬ 
arrhoea. 

II.  Symptomatic. 

Genus  XVI.  Hepatitis.  Pyrexia  ;  tenfion  and  pain 
of  the  right  hypochondrium  ;  fometimes  pungent  like 
that  of  a  pleurify,  but  more  frequently  obtufe  ;  a  pain 
reaching  to  the  clavicle  and  top  of  the  right  fhoulder ; 
a  difficulty  of  lying  on  the  left  fide ;  dyfpncea ;  dry 
cough,  vomiting,  and  hiccough. 

Genus  XVII.  Splenitis.  Pyrexia;  tenfion,  heat, 
and  fwelling  of  the  left  hypochondrium,  the  pain  in- 
crcafmg  by  preffure  ;  without  the  figns  of  nephritis. 

.  Genus  XVIII.  Nephritis.  Pyrexia;  pain  in  the  re¬ 
gion  of  the  kidney,  often  following  the  courfe  of  the 
ureter  :  frequent  dilcharge  of  urine,  either  thin  and  co- 
lourlefs,  or  very  red  ;  vomiting  ;  ftupor  of  the  thigh  ; 
with  a  retraflion  or  pain  of  the  tefticle  of  the  fame  fide. 

The  fpecies  are, 

I.  Idiopathic.  Spontaneous. 

II.  Symptomatic. 

Genus  XIX.  Cyftitis.  Pyrexia  ;  pain  and  fwelling 
of  the  hypogaftrium  :  frequent  and  painful  difeharge  of 
urine,  or  ifehuria  ;  and  tenefinus.  The  fpecies  are, 

I.  Thofe  ariftng  from  internal  caufes. 

II.  Thofe  from  external  caufes. 

Genus  XX.  Hyfteritis.  Pyrexia ;  heat,  tenfion, 
fwelling,  and  pain  of  the  hypogaftrium ;  the  os  uteri 
painful  when  touched  ;  vomiting. 
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Genus  XXI.  Klieumatiimus*  A  difeafe  ariftng 
from  an  external  and  frequently  very  evident  caule  ; 
pyrexia ;  pain  about  the  joints,  frequently  following 
the  courfe  of  the  mufcles  ;  infefting  the  knees  and  other  < 
large  joints  rather  than  thofe  of  the  feet  or  hands;  in- 
creafed  by  external  heat. 

The  fpecics  are  either  idiopathic  or  fymptomatic. 
The  former  varies  in  lit  nation. 

A,  In  the  mufcles  of  the  loins. 

B,  In  the  mufcles  of  the  coxendix. 

C,  In  the  mufcles1  of  the  breaft. 

Genus  XXII.  Odontalgia;  a  rheumatifm  of  the 
jaws  from  a  caries  of  the  teeth. 

Genus  XXIII.  Podagra.  An  hereditary  difeafe,, 
ariftng  without  any  evident  external  caufe,  but  for  the 
moft  part  preceded  by  an  unufual  affection  of  the  fto- 
macli ;  pyrexia  ;  pain  of  a  joint  for  the  moft  part  of 
the  great  toe  of  the  foot,  at  leaft  infefting  chiefly  the 
wrifts  and  ankles  ;  returning  by  intervals  ;  and  often  al¬ 
ternated  with  affections  of  the  ftomach  and  other  inter¬ 
nal  parts. 

I.  Podagra  ( regularis ),  with  a  pretty  violent  inflam¬ 
mation  of  the  joints  remaining  for  fome  days,  and  by 
degrees  going  off  with  fwelling,  itching,  and  defquama- 
tion  of  the  affected  part. 

II.  Podagra  ( atonica ),  with  an  atony  of  the  ftomach, 
or  fome  other  internal  part;  and  either  without  the  ufu- 
al  inflammation  of  the  joints,  or  only  with  flight  and 
wandering  pains  ;  and  frequently  alternated  with  dy~ 
fpepfia,  or  other  fymptoms  of  atony. 

III.  Podagra  ( retrograda),  with  the  inflammation  of 
the  joints  fuddenly  difappearing,  and  an  atony  of  the  fto¬ 
mach  and  other  parts  immediately  following. 

^ V.  Podagra  (aberrant'),  with  the  inflammation  of  an 
internal  part  either  preceding  or  not,  and  fuddenly  dif¬ 
appearing. 

Genus  XXIV.  Arthropuofts.  Deep,  obtufe,  and  long- 
continued  pains  of  the  joints  or  mufcular  parts,  fre¬ 
quently  following  contuflons ;  with  either  no  fwelling, 
or  a  moderate  and  diffufed  one  ;  no  phlogofis  ;  pyrexia, 
at  firft  gentle,  afterwards  he&ic,  and  at  length  an  im¬ 
port  hume. 

Order  III.  Exanthemata.  Contagious  difeafes; 
affcCting  a  perfon  only  once  in  his  life ;  beginning  with 
fever ;  after  a  certain  time-  appear  phlogofes,  for  the 
moft  part  fmall  and  in  confiderable  number,  and  difper- 
fed  over  the  fkin. 

Genus  XXV.  Eryftpelas.  A  fynocha  of  two  or 
three  days,  for  the  moft  part  attended  with  drowfinefs* 
often  with  a  delirium.  In  fome  parts  of  the  Ikin,  moft 
frequently  the  face,  appears  a  phlogofts.  The  fpecies 
are, 

I.  Eryftpelas  ( veficulofwn ),  with  erythema,  rednefs 
creeping,  occupying  a  large  fpace,  and  in  fome  parts 
ending  in  large  blifters. 

II.  Eryftpelas  (phlyffatnodes),  with  an  erythema 
formed  of  a  number  of  papulae,  chiefly  occupying  the 
trunk  of  the  body,  ending  in  phly&cnai  or  fmall 
blifters. 

The  difeafe  is  alfo  fymptomatic. 

Genus  XXVI.  Peftis.  An  exceedingly  contagious 
typhus,  with  the  highefl  debility.  On  an  uncertain  day 
of  the  difeafe  buboes  and  carbuncles  break  forth.  It  is 
various  in  degree,  but  the  fpecies  are  uncertain. 
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General  Genus  XXVII.  Variola  j  a  contagious  fynocha,  with 
ment  oV  Voiniting,  an<i  Pain  on  prefling  the  epigaftrium.  On  the 
Dii'eafcs.  third  day  begins,  and  on  the  fifth  is  finifhed,  the  erup- 
*— ■ J  tion  of  inflammatory  puftules,  which  fuppurate  in  the 
fpace  of  eight  days,  and  at  lad  go  off  in  erufts ;  fre¬ 
quently  leaving  depreffed  cicatrices  or  pockpits  in  the 
lkin.  The  fpecies  are, 

I.  Variola  ( difereta with  few,  diftinCl,  turpid,  puf- 
tulcs,  having  circular  Safes  ;  the  fever  eeafing  immedi¬ 
ately  after  the  eruption. 

II.  Variola (conjluens),  with  numerous,  eonfluent,  ir¬ 
regularly  fhaped  puftules,  flaccid  and  little  elevated ; 
the  fever  remaining  after  the  eruption. 

Genus  XXVIII.  Varieclla.  Synoeha;  papulae  break¬ 
ing  out  after  a  ftiort  fever,  fimilar  to  thofe  of  the  fmall- 
pox,  but  hardly  ever  coming  to  fuppuration  j  after  a 
few  days  going  off  in  fmall  feales,  without  leaving  any 
mark. 

Genus  XXIX.  Rubeola.  A  contagious  fynocha,  with 
fneezing,  epiphora,  and  dry  hoarfe  eough.  On  the 
fourth  day,  or  a  little  later,  break  forth  fmall,  eluftered, 
and  fcarccly  elevated  papulae  ;  after  three  days  going  off 
In  very  fmall  branny  feales. 

I.  Rubeola  ( vulgaris ),  with  very  fmall  eonfluent  co- 
rymbofe  papulae,  fcareely  rifing  above  the  lkin. 

Varying, 

1.  In  the  fymptoms  being  morefevere,  and  the  eourfe 
of  the  difeafe  lefs  regular. 

2.  In  being  accompanied  with  a  eynanehe. 

3.  With  a  putrid  diathefis. 

II.  Rubeola  ( yanolodes ),  with  diftinCl  papulae,  raifed 
above  the  lkin. 

Genus  XXX.  Miliaria.  Synochus  with  anxiety, 
frequent  fighing,  unCtuous  fweat,  and  a  fenfe  of  prick¬ 
ing  as  of  pin  points  in  the  lkin.  On  an  uncertain  day 
of  the  difeafe,  break  out  red,  fmall,  diftinCl  papulae, 
fpread  over  the  whole  body  as  well  as  the  face  ;  the 
apices  of  which,  after  one  or  two  days,  beeome  very 
fmall  white  puftules,  remaining  for  a  fhort  time. 

Genus  XXXI.  Scarlatina.  A  contagious  fynocha. 
On  the  fourth  day  of  the  difeafe  the  face  fwells  a  little  5 
at  the  fame  time  an  univerfal  rednefs  occupies  the  lkin 
in  large  fpots,  at  length  running  together ;  after  three 
days  going  off  in  branny  feales  ;  frequently  fuccecded 
by  an  anafarca.  The  fpecies  are, 

I.  Scarlatina  ( Jimplcx ^),  not  accompanied  with  ey- 
nanche. 

II.  Scarlatina  ( cynanchica ),  with  an  ulcerous  ey~ 
nanclie. 

Genus  XXXI L  Urticaria.  A  quotidian  fever. 
On  the  fecond  day  of  the  difeafe,  red  fpots  refembling 
the  flinging  of  nettles,  almoft  vanifhing  during  the 
day,  but  returning  in  the  evening  with  the  fever, 
and  after  a  few  days  going  off  altogether  in  very  fmall 
.feales. 

Genus  XXXIII.  Pemphigus.  A  contagious  typhus. 
On  the  firft,  fecond,  or  third  day  of  the  difeafe,  blifters 
break  out  in  feveral  parts  of  the  body,  of  the  bignefs  of 
a  bean,  remaining  for  many  days,  and  at  laft  pouring 
out  a  tli in  iehor. 

Genus  XXXIV.  Aphtha.  Synochus  ;  the  tongue 
feme  what  fwelled  and  of  a  livid  eolour,  as  well  as  the 
fauces  *,  efehars  firft  appearing  in  the  fauces,  but  at 
.length  occupying  the  whole  internal  parts  of  the  mouth, 
of  a  white  eolour,  fometimes  diflinCl,  often  running  to- 
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gether,  quickly  growing  again  when  taken  off  j  and  General 
remaining  for  an  uncertain  time.  Arrange. 

The  fpecies  are,  1.  Idiopathie.  2.  Symptomatic. 

Order  IV.  HEMORRHAGIC.  Pyrexia,  with  a  dif-  * - 

eharge  of  Blood,  without  any  external  violence  :  the 
blood  drawn  from  a  vein  hath  the  fame  appearance  as 
in  phlegmaliae. 

Genus  XXXV.  Epiftaxis.  Pain  or  weight  of  the 
head,  rednefs  of  the  face  }  a  difeharge  of  blood  from 
the  nofe. 

I.  Idiopathic. 

Varying  according  to  the  time  of  life. 

1.  Epiftaxis  of  young  people,  with  fymptoms  of  an 
arterial  plethora. 

2.  Epiftaxis  of  old  people,  with  fymptoms  of  a  venous 
plethora. 

II.  Symptomatic. 

1.  From  internal  eaufes. 

2.  From  external  eaufes. 

Genus  XXXVI.  Hasmoptyfis.  Rednefs  of  the 
eheeks ;  a  fenfation  of  uneaiinefs,  or  pain,  and  feme- 
times  of  heat  in  the  breaft  5  difficulty  of  breathing  5 
tickling  of  the  fauces  *,  either  a  fevere  or  lefs  vio¬ 
lent  eough,  bringing  up  florid  and  frequently  frothy 
blood. 

The  idiopathie  fpecies  are, 

1.  Haemoptyfis  (plethoric a},  without  any  external 
violence,  and  without  being  preceded  by  any  cough  or 
fiuppreflion  of  any  cuftomary  evacuation. 

2.  Haemoptyfts  ( violent a),  from  external  violence  ap¬ 
plied. 

3.  Haemoptyfis  ( phthijica ),  after  a  long-eontinued 
eough,  with  a  leannefs  and  debility. 

4.  Haemoptyfis  {calculofa ),  in  which  feme  caleulous 
moleeules,  for  the  moft  part  of  a  calcareous  nature,  are 
thrown  up. 

5.  Haemoptyfts  ( vicaria ),  after  the  fuppreflion  of  a 
euftomary  evacuation. 

Befides  thefe,  there  are  a  number  of  fymptomatie  fpe- 
eies  mentioned  by  different  authors.  The  confequence 
of  an  haemoptyfts  is,  a 

Phthifis,  A  willing  and  debility  of  the  body,  with 
a  cough,  heCtie  fever,  and  for  the  moft  part  a  purulent 
expectoration.  The  fpecies  are, 

I.  An  ineipient  phthifis,  without  any  expectoration 
of  pus. 

II.  A  confirmed  phthifis,  with  an  expectoration  of 
pus. 

Both  fpecies  vary,  1.  As  to  their  remote  eaufe.  2. 

As  to  the  origin  of  the  purulent  matter. 

Genus  XXXVII.  Haemorrhois.  Weight  and  pain 
of  the  head  \  vertigo-*,  pain  of  the  loins  5  pain  of  the 
anus  ;  livid  painful  tubercles,  from  which  for  the  moft 
part  blood  flows  out  j  whieh  femetimes  alfo  drops  out 
of  the  anus,  without  any  apparent  tumor.  The  fpecies 
are, 

1.  Haemorrhois  ( lumens ),  external  from  marifeae. 

Varying, 

A,  Bloody. 

B,  Mucous. 

2.  Haemorrhois  ( procidens ),  external  from  a  proci¬ 
dentia  ani , 

3.  Haemorrhois  ( jiueni) ,  internal,  without  any  f wel¬ 
ling,  or  procidentia  ani, 

4.  Haemorrhois 
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4.  Hremorrhois  (c&ca),  with  pain  and  fwelling  of  the 
anus,  without  any  profufion  of  blood. 

Genus  XXXVIII.  Menorrhagia.  Pains  of  the  back, 
t  belly,  and  loins,  like  thofe  of  child-birth  j  an  unufual- 
ly  copious  flux  of  the  menfes  or  blood  from  the  vagina. 
The  fpecies  are, 

T.  Menorrhagia  ( rubra ),  bloody  in  women  neither 
with  child  nor  in  child-birth. 

2.  Menorrhagia  (abortus),  bloody  in  women  with 
child. 

3.  Menorrhagia  ( lochia lis ),  bloody  in  women  after 
delivery. 

4.  Menorrhagia  (vitiorum),  bloody  from  fome  local 
difeafe. 

5.  Menorrhagia  (alba),  ferous,  without  any  local 
difeafe,  in  women  not  pregnant. 

6.  Menorrhagia  ( Nabothi ),  ferous  in  women  with 
child. 

Order  V.  Profluvia.  Pyrexia,  with  an  increafed 
excretion,  naturally  not  bloody. 

Genus  XXXIX.  Catarrhus.  Pyrexia  frequently  con¬ 
tagious  ;  an  increafed  excretion  of  mucus,  at  leaft  efforts 
to  excrete  it. 

The  fpecies  are, 

1.  From  cold. 

2.  From  contagion. 

Genus  XL.  Dyfenteria.  Contagious*  pyrexia  ;  fre¬ 
quent  mucous  or  bloody  ftools,  while  the  alvine  faeces 
are  for  the  mofl;  part  retained  *,  gripes  j  tenefmus. 
Varying, 

1.  Accompanied  with  worms. 

2.  With  the  excretion  of  fmall  flefhy  or  febaceous 
bodies. 

3.  With  an  intermittent  fever. 

4.  Without  blood. 

5.  With  a  miliary  fever.  * 

Class  II.  NEUROSES.  A  preternatural  affec¬ 
tion  of  fenfe  and  motion,  without  an  idiopathic  pyrexia 
or  any  local  affedlion. 

Order  I.  Comata.  A  diminution  of  voluntary  mo¬ 
tion,  with  fleep,  or  a  deprivation  of  the  fenfes. 

Genus  XL  I.  Apoplexia.  Almoft  all  voluntary  mo¬ 
tion  abolifhed,  with  fleep  more  or  lefs  profound  ,  the 
motion  of  the  heart  and  arteries  remaining. 

The  idiopathic  fpecies  are, 

1.  Apoplexia  (fanguinea),  with  fymptoms  of  univer- 
fal  plethora,  efpecially  of  the  head. 

2.  A  poplexia  (ferofa ),  with  a  leucophlegmatia  over 
the  whole  body,  efpecially  in  old  people. 

3.  Apoplexia  (hjdrocephalica),  coming  on  by  degrees  5 
affefling  infants,  or  thofe  below  the  age  of  puberty, 
firfl  with  latitude,  a  flight  fever  and  pain  of  the  head, 
then  flowned  of  the  pulfe,  dilatation  of  the  pupil  of  the 
eye,  and  drowfinefs. 

4.  Apoplexia  (atrabiliaria),  taking  place  in  thofe  of  a 
melancholic  eonflit.ution. 

5.  Apoplexia  (traumatica),  from  fome  external  in¬ 
jury  mechanically  applied  to  the  head. 

6.  Apoplexia  (venenata),  from  powerful  fedatives 
taken  internally  or  applied  externally. 

7.  poplexia  (merit ahs),  from  an  affection  or  emo¬ 
tion  of  the  mind. 

*  Vo L.  XIII.  Part  I. 
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8.  Apoplexia  ( cataleptica ),  the  mufcles  remaining  General 
contra£tile,  by  external  motion  of  the  limbs.  Arrange- 

?.  Apoplexia  ( fuffocata ),  from  fome  external  fufFo- 
eating  power.  , 

The  apoplexy  is  frequently  fymptomatic. 

1 .  Of  an  intermittent  fever.  2.  Continued  fever. 

3.  Phlegm  alia.  4.  Exanthema.  j;.Hyfteria.  6.Epilepfia. 

7.  Podagra.  8.  Worms.  9.  Ifchuria.  10.  Scurvy. 

Genus  XL II.  Paralylis.  Only  fome  of  the  volun¬ 
tary  motions  impaired,  frequently  with  flecp. 

The  idiopathic  fpecies  are, 

1.  Paralylis  (partialis)  of  fome  particular  mufcles 
only. 

2.  Paralylis  (hemiplegica)  of  one  fide  of  the  body* 

Varying  according  to  the  conftitution  of  the  body. 

a,  Hemiplegia  in  a  plethoric  habit. 

b,  In  a  leucophlegmatic  habit. 

3.  Paralylis  (paraplegica)  of  one  half  of  the  body 
taken  tranfverfely. 

4.  Paralylis  (venenata)  from  fedative  powers  applied 
either  internally  or  externally. 

A  fymptom  either  of  an  Aflhenia  or  Palfy  is, 

Tremor  ;  an  alternate  motion  of  a  limb  by  frequent 
ftrokes  and  intervals. 

The  fpecies  are,  1.  Afthenic.  2.  Paralytic.  3.  Con- 
vulfive. 

Order  II.  Adynamia.  A  diminution  of  the  invo¬ 
luntary  motions,  whether  vital  or  natural. 

Genus  XLIII.  Syncope  *,  a  diminution,  or  even  a 
total  floppage,  of  the  motion  of  the  heart  for  a  Ihort 
time. 

I.  Idiopathic. 

1.  Syncope  (cardiaca),  returning  frequently  without 
any  manifeft  caufe,  with  violent  palpitations  of  the  heart 
during  the  intervals. —  From  a  fault  of  the  heart  or 
neighbouring  veflels. 

2.  Syncope  (occajionahs)  arifing  from  fome  evident 
caufe.— -From  an  affe6Hon  of  the  whole  fyflem. 

II.  Symptomatic  5  of  difeafes  cither  of  the  whole  fy¬ 
flem,  or  of  other  parts  befides  the  heart. 

Genus  XL IV.  Dyfpeplia.  Anorexia,  naufea,  vomit¬ 
ing,  inflation,  emulation,  rumination,  cardialgia,  gaftro- 
dynia,  more  or  fewer  of  thofe  fymptoms  at  leaf!  concur¬ 
ring  5  ^for  the  mofl  part  with  a  conflipation  of  the  belly, 
and  without  any  other  difeafe  either  of  the  flomach  itfelf 
or  of  other  parts. 

I.  Idiopathic. 

II.  Symptomatic. 

1.  From  a  difeafe  of  the  flomach  itfelf. 

2.  From  a  difeafe  of  other  parts,  or  of  the  whole 
body. 

Genus  XLV.  Hypochondrialis.  Dyfpepfia,  with 
languor,  fadnefs  and  fear,  without  any  adequate  caufes, 
in  a  melancholy  temperament. 

Genus  XLVI.  Ch  loro  lis.  Dyfpeplia,  or  a  defire 
of  fomething  not  ufed  as  food  ;  a  pale  or  difeoloured 
complexion  ,  the  veins  not  well  filled  :  a  foft  tumor  of 
the  whole  body  j  aflhenia  $  palpitation  \  fuppreflion  of 
the  menfes. 


Order  III.  SpasmI 
cles  or  mufcular  fibres. 

Se£l.  I.  In  the  animal fun&ions 
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General  Genus  XLVII.  Tetanus.  A  fpaftic  rigidity  of  al- 
^nent^of"  m0^  ^ie  k°dy* 

Difeafes.  Varying  according  to  the  remote  caufe,  as  it  rifes 
either  from  fomething  internal,  from  cold,  or  from  a 
wound.  It  varies  like  wife,  from  whatever  caufe  it  may 
arife,  according  to  the  part  of  the  body  affe&ed. 

Genus  XL VIII.  Trifmus.  A  fpaftic  rigidity  of  the 
lower  jaw. — The  fpecies  are, 

1.  Trifmus  ( nafeentium ),  attacking  infants  under  two 
months  old. 

2.  Trifmus  ( traumaticus ),  attacking  people  of  all  ages 
either  from  a  wound  or  cold. 

Genus  XLIX.  Convulfio. — An  irregular  clonic  con* 
tra&ion  of  the  mufcles  without  fleep. 

I.  Idiopathic. 

II.  Symptomatic. 

Genus  L.  Chorea,  attacking  tliofe  who  have  not 
yet  arrived  at  puberty,  moft  commonly  within  the  loth 
or  14th  year,  with  convulfive  motions  for  the  moft  part 
of  one  ftde  in  attempting  the  voluntary  motion  of  the 
hands  and  arms,  refembling  the  gefticulations  of  mounte¬ 
banks  ;  in  -walking,  rather  dragging  one  of  their  feet 
than  lifting  it. 

Genus  LI.  Raphania.  A  fpaftic  contraction  of  the 
joints,  with  a  convulfive  agitation,  and  moft  violent  pe¬ 
riodical  pain.  , 

Genus  LI I.  Epilepiia.  A  convulfion  of  the  muf- 
eles,  with  deep. 

The  idiopathic  fpecies  are, 

1.  Epilepfia  [cer ebr alls) ,  fuddenly  attacking  without 
any  manifeft  caufe,  without  any  fenfe  of  uneafinefs 
preceding,  excepting  perhaps  a  flight  vertigo  or  dimnefs 
of  light. 

2.  Epilepfia  (fijmpathica),  without  any  manifeft 
caufe,  but  preceded  by  the  fenfation  of  a  kind  of  air 
riling  from  a  certain  part  of  the  body  to-wards  the 
head. 

3.  Epilepfia  ( occqfionalis),  arifing  from  a  manifeft 
irritation,  and  ceafing  on  the  removal  of  that  irrita¬ 
tion. 

Varying  according  to  the  difference  of  the  irritating 
matter.  And  thus  it  may  arife, 

From  injuries  of  the  head  3  pain  3  worms  3  poifon  3 
from  the  repullion  of  the  itch,  or  an  effufion  of  any  other 
acrid  humour  3  from  crudities  in  the  ftomach  3  from 
paflions  of  the  mind  3  from  an  immoderate  htemorrhagy  3 
or  from  debility. 

SeCL  II.  In  the  vital fun  SI  ions. 

In  the  aCtion  of  the  heart. 

Genus  LI II.  Palpitatio.  A  violent  and  irregular 
motion  of  the  heart. 

I11  the  action  of  the  lungs. 

Genus  LIV.  Afthma.  A  difficulty  of  breathing  re¬ 
turning  by  intervals,  witli  a  fenfe  of  ftraitnefs  in  the 
breaft,  and  a  noify  refpiration  with  hilling.  In  the  be¬ 
ginning  of  the  paroxyfm  there  is  either  no  cough  at  all, 
or  coughing  is  difficult ;  but  towards  the  end  the  cough 
becomes  free,  frequently  with  a  copious  fpitting  of  mu¬ 
cus.* — The  idiopathic  fpecies  are, 

I.  Afthma  ( fpontaneum ),  -without  any  manifeft  caufe 
or  other  coneomitant  difeafe. 

'  *  ?\  ( exanthematicurri ),  from  the  repulfion  of 

\the  itch  or  other  acrid  effufion. 

3.  Afthma  ( plethpricum ),  from  the  fupprefiion  of 


Arrange¬ 
ment  of 
Difeafes. 
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fome  cuftomary  fanguineous  evacuation,  or  from  a  fpon-  General 
taneous  plethora. 

Genus  LV.  Dyfpnoea.  A  continual  difficulty  of 
breathing,  without  any  fenfe  of  ftraitnefs,  but  rather  of 
fulnefs  and  infarction  in  the  breaft  3  a  frequent  cough 
throughout  the  whole  courfe  of  the  difeafe. 

The  idiopathic  fpecies  arc, 

1.  .Dyfpnoea  (catarrhal is),  with  a  frequent  cough, 
bringing  up  plenty  of  vifeid  mucus. 

2.  Dyfpnoea  (. Jicca ),  with  a  cough  for  the  moft  part 
dry. 

3.  Dyfpnoea  (aeria),  incrcafed  by  the  leaft  change 
of  wreather. 

4.  Dyfpnoea  ( terrea ),  bringing  up  with  the  cough 
an  earthy  or  calculous  matter. 

3.  Dyfpnoea  ( aquofa ),  with  fcanty  urine  and  ccde- 
matous  feet  3  without  any  fluctuation  in  the  breaft,  or 
other  figns  of  an  hydrothorax. 

6.  Dyfpnoea  ( pinguedinofa ),  in  very  fat  people. 

7.  Dyfpnoea  (thoracica),  from  an  injury  done  to  the 
parts  furrounding  the  thorax,  or  from  fome  malconfor- 
mation  of  them. 

8.  Dyfpnoea  (extrinfeca),  from  evident  external 
caufes. 

The  fymptomatie  fpecies  of  dyfpnoea  are  confe- 
quences, 

1 .  Of  difeafes  of  the  heart  or  large  veffels. 

2.  Of  a  fwelling  in  the  abdomen. 

3.  Of  various  other  difeafes. 

Genus  LVI.  Pertuftis.  SA  contagious  difeafe  3  con¬ 
vulfive  ftrangulating  cough  reiterated  with  noify  infpi- 
ration  3  frequent  vomiting. 

SeCt.  III.  In  the  natural funSiions . 

Genus  LVI I.  Pyrofis.  A  burning  pain  in  the  epi- 
gaftrium,.  with  plenty  of  aqueous  humour,  for  the  moft 
part  infipid,  but  fometimes  acrid,  belched  up. 

Genus  LVIII.  Colica.  Pain  of  the  belly,  efpecially 
twilling  round  the  navel  3  vomiting  3  and  a  conflipa- 
tion. 

The  idiopathic  fpecies  are, 

1.  Colica  C fpafmodica ),  with  retraClion  of  the  navel, 
and  fpafms  of  the  abdominal  mufcles. 

Varying,  by  reafon  of  fome  fymptoms  fuperadded* 

Hence, 

a,  Colica,  with  vomiting  of  excrements^  or  of  matters 
injeCled  by  the  anus. 

b,  Colica,  with  inflammation  fupervening. 

2.  Colica  ( pichnum ),  preceded  by  a  fenfe  of  Weight 
or  uneafinefs  in  the  belly,  efpecially  about  the  navel  5. 
then  comes  on  the  colic  pain,  at  firft  flight  and  inter¬ 
rupted,  chiefly  augmented  after  meals  :  at  length  more 
fevere  and  almoft  continual,  with  pains  of  the  arms  and 
back,  at  laft  ending  in  a  palfy. 

Varying  according  to  the  nature  of  the  remote  caufe  y 
and  hence, 

a,  From  metallic  poifon. 

b,  From  acids  taken  inwardly. 

c,  From  cold. 

d,  From  a  contufion  of  the  back. 

3.  Colica  (fer corea),  in  people  fubjeft  to  coftivenefs. 

4.  Colica  ( acculentalis ),  from  acrid  matter  taken  in¬ 
wardly. 

5.  Colica  (mecomalis),  in  new-born  children  from  a 
retention  of  the  meconium. 


6.  Colida 
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General  g.  Colica  (cal/ofa),  with  a  fenfation  of  ftriclure  in 
inent  of”  f°me  l)art  ^ie  intcftines,  ahd  frequently  of  a  eollee- 
Difeafes.  tion  of  flatus  with  fome  pain  ;  which  flatus  alfo  palling 
— — v~“'  through  the  part  where  the  ftri&ure  is  felt,  gradually 
vani flies  *,  the  belly  flow,  and  at  lafl  pafling  only  a  few 
liquid  faeces. 

7.  Colica  ( calculofa )9  with  a  fixed  hardnefs  in  fome 
part  of  the  abdomen,  and  calculi  fometimes  paffed  by 
the  anus. 

Genus  LIX.  Cholera.  A  vomiting  of  bilious  matter, 
and  likewife  a  frequent  excretion  of  the  fame  by  ftool ; 
anxiety  ;  gripes  ;  fpafms  in  the  calves  of  the  legs, 

I.  Idiopathic. 

1.  Cholera  (fpontanea ),  arifing  in  a  warm  feafon, 
without  any  manifeft  caufe. 

2.  Cholera  (accidentalis),  from  acrid  matters  taken 
inwardly. 

II.  Symptomatic. 

Genus  LX.  Diarrhoea.  Frequent  fiools  ;  the  dif- 
eafe  not  infe&ious  ;  no  primary  pyrexia. 

I.  Idiopathic. 

1.  Diarrhoea  ( crapulofa ),  in  which  the  excrements 
arc  voided  in  greater  quantity  than  naturally. 

2.  Diarrhoea  ( biliofa in  which  yellow  faeces  are 
voided  in  great  quantity. 

3.  Diarrhoea  ( mucofa ),  in  which  either  from  acrid 
fubftances  taken  inwardly,  or  from  cold,  efpecially 
applied  to  the  feet,  a  great  quantity  of  mucus  is 
voided. 

4.  Diarrhoea  (cceliaca),  in  which  a  milky  humour  of 
the  nature  of  chyle  is  difeharged  by  ftool. 

5.  Diarrhoea  ( lienteria ),  in  which  the  aliments  are 
difeharged  with  little  alteration  foon  after  eating. 

6.  Diarrhoea  ( hepatirrhcea ),  in  which  a  bloody  fe- 
rous  matter  is  difeharged  without  pain. 

II.  Symptomatic. 

Genus  LXI.  Diabetes.  A  chronical  profufion  of 
urine,  for  the  moft  part  preternatural,  and  in  immode¬ 
rate  quantity. 

I.  Idiopathie, 

1.  Diabetes  {mellitus),  with  urine  of  the  fmell,  co¬ 
lour,  and  tafte  of  honey. 

2.  Diabetes  (infipidus) ,  with  limpid,  but  not  fweet, 
urine. 

II.  Symptomatic. 

Genus  LXII.  Hyfteria.  Rumbling  of  the  bowels  ; 
a  fenfation  as  of  a  globe  turning  itfelf  in  the  belly, 
afeending  to  the  ftomach  and  fauces,  and  there  threat¬ 
ening  fuffocation  ;  fleep  ;  convulfions  ;  a  great  quantity 
of  limpid  urine  ;  the  mind  involuntarily  fickle  and  mu¬ 
table. 

The  following  are  by  Sauvages  reckoned  diftind 
idiopathic  fpecies  ;  but,  by  Dr  Cullen,  only  varieties  of 
the  fame  fpecies. 

A,  From  a  retention  of  the  menfes. 

B,  From  a  menorrhagia  cruenta. 

C,  From  a  menorrhagia  ferofa,  or  fluor  albus. 

D,  From  an  obftru&ion  of  the  vifeera. 

E,  From  a  fault  of  the  ftomach. 

F,  From  too  great  falacity. 

Genus  LXI II.  Hydrophobia.  A  diflike  and  horror 
at  any  kind  of  drink,  as  occafioning  a  convulfion  of  the 
pharynx  ;  induced,  for  the  moft  part,  by  the  bite  of  a 
Trrad  'animal.  The  fpecies  are, 


I.  Hydrophobia  ( rabiofa ),  with  a  defire  of  biting 
the  byflanders,  occafioned  by  the  bite  of  a  rabid  ani¬ 
mal. 

II.  Hydrophobia  (Jimplex),  without  madnefs,  or  any 
defire  of  biting. 

Order  IV.  Vesanite.  Diforders  of  the  judgment, 
without  any  pyrexia  or  coma. 

Genus  LXIV.  Amentia  ;  an  imbecility  of  judge¬ 
ment,  by  which  people  either  do  not  perceive,  or  do 
not  remember,  the  relations  of  things.  The  fpecies 
are, 

I.  Amentia  {congenita),  continuing  from  birth. 

II.  Amentia  ( fenilis ),  from  the  diminution  of  the 
perceptions  and  memory  through  extreme  old  age. 

III.  Amentia  ( acquijita ),  occurring  in  people  for¬ 
merly  of  a  found  mind,  from  evident  external  eaufes. 

Genus  LXV.  Melancholia;  a  partial  madnefs,  with¬ 
out  dyfpepfia. 

Varying  according  to  the  different  fubje&s  concern¬ 
ing  which  the  perfon  raves ;  and  thus  it  is, 

1.  With  an  imagination  in  the  patient  concerning  his 
body  being  in  a  dangerous  condition,  from  flight  caufes; 
or  his  affairs  in  a  defperate  ftate. 

2.  With  an  imagination  concerning  a  profperous 
ftate  of  affairs. 

3.  With  violent  love,  without  fatyriafis  or  nympho¬ 
mania. 

4.  With  a  fuperftitious  fear  of  a  future  fiate. 

5.  With  an  averfion  from  motion  and  all  the  offices 
of  life. 

6.  With  reftleffnefs,  and  an  impatience  of  any  filia¬ 
tion  whatever. 

7.  With  a  wearinefs  of  life. 

8.  With  a  deception  concerning  the  nature  of  the 
patient’s  fpecies. 

Dr  Cullen  thinks  that  there  is  no  fuch  difeafe ‘as 
that  called  dectnonomania ,  and  that  the  difeafes  mention¬ 
ed  by  Sauvages  under  that  title  are  either, 

1 .  Species  of  melancholy  or  mania ;  or 

2.  Of  fome  difeafe  by  the  fpe&ators  falfely  aferibed 
to  the  influence  of  an  evil  fpirit  ;  or 

3.  Of  a  difeafe  entirely  feigned  ;  or 

4.  Of  a  difeafe  partly  true  and  partly  feigned. 

Genus  LXVI.  Mania;  univerfal  madnefs. 

1.  Mania  ( inentalis ),  arifing  entirely  from  paflions  of 
the  mind. 

2.  Mania  ( corporea ),  from  an  evident  difeafe  of  the 
body. 

Varying  according  to  the  different  difeafe  of  the 
body. 

3.  Mania  ( obfeura ),  without  any  paflion  of  mind  or 
evident  difeafe  of  the  body  preceding. 

The  fymptomatic  fpecies  of  mania  are, 

1.  Paraphrofyne  from  poifons. 

2.  Paraphrofyne  from  paflion. 

3.  Paraphrofyne  febrilis. 

Genus  LXVI I.  Oneirodynia.  A  violent  and  trou- 
blefome  imagination  in  time  of  fleep. 

1 .  Oneirodynia  {a&ivri),  exciting  to  walking  and  va¬ 
rious  motions. 

2.  Oneirodynia  (( grevans ),  from  a  fenfe  of  fome 
weight  incumbent,  and  pre fling  on  the  breaft  efpe* 
dally, 
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^ent  of'  Class  III.  CACHEXI/E  ;  a  depraved  habit  of 

Difeafes.  ^ie  ''v^°^e  or  greateil  part  of  the  body,  without  prima- 
-y— w  ry  pyrexia  or  neurofis. 

Order  I.  MarcorES  3  emaciation  of  the  whole 
body. 

Genus  LXVIII.  Tabes.  Leannefs,  aflhenia,  hectic 
fever.  The  fpecies  are, 

1.  Tabes  ( purnlenta ),  from  an  external  or  internal 
ulcer,  or  from  a  vomica. 

Varying  in  its  fituation  :  hence, 

2.  Tabes  ( fcrophulofa ),  in  fcrophulous  conftitu- 
tions. 

3.  Tabes  (venenata),  from  poifon  taken  inwardly. 

Genus  LXIX.  Atrophia.  Leannefs  and  aflhenia. 

without  hectic  fever.  The  fpecies  are, 

1.  Atrophia  ( inanitorum ),  from  too  great  evacua¬ 
tion. 

2.  Atrophia  (fame  lie  or  urn),  from  a  want  of  nou¬ 
rishment. 

3.  Atrophia  (cacochjmica),  from  corrupted  nourilh- 
ment. 

4.  Atrophia  (deb ilium),  from  the  function  of  nutri¬ 
tion  being  depraved,  without  any  extraordinary  evacua¬ 
tion  or  cacochymia  having  preceded. 

Order  II.  IxTUMESCENTliE.  An  external  fwelling 
»  of  the  whole  or  greatell  part  of  the  body. 

Se£f.  I.  Adipofce . 

Genus  LXX.  Polyfarcia  3  a  trcublefome  fwelling 
of  the  body  from  fat. 

Sect.  II.  FlatuGfce . 

Genus  LXXI.  Pneumatofis  5  a  tenfe  elaftic  fwel¬ 
ling  of  the  body,  crackling  under  the  hand.  The  fpe¬ 
cies  are, 

1.  Pneumatofis  (fpontanea),  without  any  manifefl 
caufe. 

2.  Pneumatofis  (traumatica),  front  a  wound  in  the 
breaft. 

3\  Pneumatofis  ( veneneta ),  from  poifon  injected  or 
applied. 

4.  Pneumatofis  (hjferica),  with  hyfteria. 

Genus  LXXII.  Tympanites 3  a  tenfe,  elaftic,  fo- 
norous  fwelling  of  the  abdomen  ;  coftivenefs  3  a  decay 
of  the  other  parts.  The  fpecies  are, 

1.  Tympanites  (intefinalis),  with  a  tumor  of  the 
abdomen  frequently  unequal,  and  with  a  frequent  eva¬ 
cuation  of  air  relieving  the  tenlion  and  pain. 

2.  Tympanites  ( abdominahs ),  with  a  more  evident 
noife,  a  more  equable  tumor,  and  a  lefs  frequent  emif- 
fion  of  flatus,  which  alfo  gives  lefs  relit i. 

.  Genus  LXXIII.  Phyfometra  3  a  flight  elallic  fwel- 
ling  in  the  epigaflrium,  having  the  figure  and  fituation 
of  the  uterus. 

Se£L  III.  Aquofcv  or  Dropjies . 

Genua  LXX1V.  Anafarca.  A  foft,  inelaflic  fwel- 
ling  of  tlic  whole  body,  or  fome  part  of  it.  The  fpe- 
cics  are,  %  r 

1.  Anafarca  (ferofa),  from  a  retention  of  ferum  on 
account  of  the  fuppreflion  of  the  ufual  evacuations,  or 
from  an  increafe  of  the  ferum  on  account  of  too  great  a 
quantity  of  rvater  taken  inwardly. 

2.  Anafarca  ( oppilata ),  from  a  compreflion  of  the 
veins. 
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3.  Anafarca  (exanthematica),  arifing  after  exanthe-  Gt  r.cral 

mata,  efpecially  fucceeding  crylipelas.  *  nan^e. 

4.  Anafarca  (ancemia ),  from  the  thinnefs  of  the  |Ilent  of 

blood  produced  by  haemorrhagy.  t 

#  5-  Anafarca  ( debilium ),  in  weak  people  after  long 
difeafes,  or  from  other  caufes. 

Genus  LXXV.  Hydrocephalus.  A  foft  inelaflic 
fwelling  of  the  head,  with  the  futures  of  the  cranium 
opened. 

Genus  LX  XVI.  Hydrorachitis.  A  foft,  fiend er 
tumor  above  the  vertebrae  of  the  loins  3  the  vertebras 
gaping  from  each  other. 

Genus  LX XVII.  Hydrothorax.  Dyfpnoea  3  pale- 
nefs  of  the  face  ;  oedematous  fwellings  of  the  feet ; 
fcanty  urine  •,  difficult  lying  in  a  recumbent  poflure  3  a 
fudden  and  fpontaneous  flarting  out  of  fleep,  with  pal¬ 
pitation  ;  water  fluctuating  in  the  breaft. 

Genus  LXXVIII.  Afcites.  A  tenfe,  fearce  elaflic, 
but  fluctuating  fwelling  of  the  abdomen.  The  fpecies  are, 

1.  Afcites  (abdominalis),  with  an  equal  fwelling  of 
the  whole  abdomen,  and  with  a  fluctuation  fufficiently 
evident. 

Varying  according  to  the  caufe. 

A,  From  an  obflruction  of  the  vifeera. 

B,  From  debility. 

C,  From  a  thinnefs  of  the  blood. 

2.  Afcites  (faccatus ),  with  a  fwelling  of  the  abdo¬ 
men,  in  the  beginning  at  lead,  partial,  and  with  a  lefs 
evident  fluctuation. 

Genus  LXXIX.  Hydrometra.  A  fwelling  of  the 
hypogailrium  in  women,  gradually  increafmg,  keeping 
the  ffiape  of  the  uterus,  yielding  to  preflure,  and  fluc¬ 
tuating  3  without  ifehuria  or  pregnancy. 

Genus  LXXX.  Hydrocele.  A  fwelling  of  the  fero- 
tum,  not  painful  3  increafing  by  degrees,  foft,  fluctu¬ 
ating,  and  pellucid. 

Sect.  IV.  Solidce . 

Genus  LX  XXL  Phyfconia.  A  fwelling  chiefly 
occupying  a  certain  part  of  the  abdomen,  gradually 
increafmg,  and  neither  fonorous  nor  fluctuating.  The 
fpecies  are, 

Phyfconia  hepatica. 

Phyfconia  fplenica. 

Phyfconia  renalis. 

Phyfconia  uterina. 

Phyfconia  ab  ovario. 

Phyfconia  mefentcrica. 

Phyfconia  inteftinalis. 

Phyfconia  omentalis. 

Phyfconia  polyfplachna. 

Phyfconia  vifceralis.  ' 

Phyfconia  externa  lupialis. 

Phyfconia  externa  fchirrhodea. 

Phyfconia  externa  hydatidofa. 

Phyfconia  ab  adipe  fubcutaneo. 

Phyfconia  ab  excrefcentia. 

Genus  L XXXII.  Rachitis.  A  large  head,  fwel¬ 
ling  moli  in  the  fore  part,  the  ribs  deprefled  3  abdomen 
fwelled,  with  a  decay  of  the  other  parts. 

Varying, 

1.  Simple,  without  any  other  difeafe. 

2.  Joined  with  other  difeafes. 

Order  III.  Impetigines.  Cachexies  chiefly  deform^ 
ing  the  Ikin  and  external  parts  of  the  body* 
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Genus  LX XXIII.  Scropliula.  Swelling  of  the 
conglobate  glands,  efpecially  in  the  neck  ;  fwelling 
of  the  upper  lip  and  cf  the  nofe ;  the  face  florid,  fkin 
thin,  abdomen  fwelled.  The  fpecies  are, 

1 .  Scropliula  {vulgaris),  fimple,  external  and  per¬ 
manent. 

2.  Scropliula  ( ?nefenterica ),  fimple,  internal,  with 
palenefs  of  the  face,  want  of  appetite,  fwelling  of  the 
abdomen,  and  unufual  fetor  of  the  excrements. 

3.  S  crop  hula  (fug ax),  moft:  fimple,  appearing  only 
about  the  neck  ;  for  the  moil  part  proceeding  from  the 
reforption  of  the  matter  of  ulcers  in  the  head. 

4.  Scrophula  ( Americana ),  joined  with  the  yaws. 

Genus  L  XXX IV.  Syphilis.  A  contagious  difeafe  ; 
ulcers  of  the  tonfils,  after  impure  venery,  and  a  diforder 
of  the  genitals  5  cluttered  pimples  of  the  ikin,  efpeci¬ 
ally  about  the  margin  of  the  hair,  ending  in  crufts  and 
crufty  ulcers  ;  pains  of  the  bones  ;  exottofes. 

Genus  LXXXV.  Scorbutus j  in  cold  countries, 
attacking  after  putrefeent  diet,  efpecially  fuch  as  is 
fait  and  of  the  animal  kind,  w  here  no  fupply  of  frefh 
vegetables  is  to  be  had ;  afthenia }  ftomacace  ;  fpots 
of  different  colours  on  the  fkin,  for  the  moft  part  li¬ 
vid,  and  appearing  chiefly  among  the  roots  of  the 
hair. 


Varying  in  degree. 

a ,  Scorbutus  incipiens. 

b ,  Scorbutus  crefcens. 

c,  Scorbutus  inveteratus. 

Varying  alfo  in  fymptoms. 

d,  Scorbutus  lividus. 

e ,  Scorbutus  pettchialis. 

f  Scorbutus  pallidus. 

g ,  Scorbutus  ruber. 

h ,  Scorbutus  calidus. 

Genus  L XXXVI.  Elephantiafis  ;  a  contagious  dif¬ 
eafe  ;  thick,  wrinkled,  rough,  undluous  fkin,  deftitute 
of  hairs,  anaefthefia  in  the  extremities,  the  face  deform¬ 
ed  with  pimples,  the  voice  hoarfe  and  nafal. 


Genus  LXXXVII.  Lepra  5  the  fkin  rough,  with 
white,  branny,  and  chopped  efehars,  fometimes  moift 
beneath,  with  itching. 

Genus  LXXXVII  I.  Framboefia  *,  fwellings  refemb- 
ling  fungi,  or  the  fruit  of  the  mulberry  or  rafpberry, 
growing  on  various  parts  of  the  fkin. 

Genus  LXXXIX.  Trichoma  j  a  contagious  difeafe ; 
the  hairs  thicker  than  ufual,  and  twitted  into  inextri¬ 
cable  knots  and  cords. 

Genus  XC.  I<fterus;  yellownefs  of  the  fkin  and 
eyes  5  white  faeces  ;  urine  of  a  dark  red,  tinging  what 
is  put  into  it  of  a  yellow  colour. 

The  idiopathic  fpecies  are, 

1.  I&erus  ( calculofus ),  with  acute  pain  in  the  cpi- 
gaftric  region,  in  creating  after  meals ;  biliary  concre¬ 
tions  voided  by  ftool. 

2.  I&erus  ( fpafmodicus ),  without  pain,  after  fpafmo- 
dic  difeafes  and  paftions,  of  the  mind. 

3.  I&erus  ( hepaticus ),  without  pain,  after  difeafes  of 
the  liver. 

4.  I6terus  ( gravidarum ),  arifing  during  the  time  of 
pregnancy,  and  going  off  after  delivery. 

5.  Icterus  ( infantum ),  coming  on  in  infants  a  few 
days  after  birth. 


5 


Class  IV,  LOCALES.  An  affection  offbrne  part, 
but  not  of  the  whole  body* 

Order  I.  Dysesthesia.  The  fenfes  depraved  or  de- 
ttroyed,  from  a  difeafe  of  the  external  organs. 

Genus  XCI.  Caligo.  The  fight  impaired  or  totally 
deftroyed,  on  account  of  fome  opaque  fubftance  inter- 
pofed  between  the  objects  and  the  retina,  inherent  in  the 
eye  itfelf  or  the  eyelids.  The  fpecies  are, 

1.  Caligo  ( lentis ),  occafioned  by  an  opaque  fpot  be¬ 
hind  the  pupil. 

2.  Caligo  ( cornea ),  from  an  opacity  of  the  cornea. 

3.  Caligo  {pupil lie),  from  an  obftru<ttion  of  the  pu- 

p;l 

Varying  according  to  the  different  caufes  from  which 
it  proceeds. 

4.  Caligo  ( hutnorum ),  from  a  difeafe  or  defedt  of  the 
aque  ous  humour. 

Varying  according  to  the  different  ftate  of  the  hu¬ 
mour. 

5.  Caligo  ( palpebrarum ),  from  a  difeafe  inherent  in 
the  eyelids. 

Varying  according  to  the  nature  of  the  difeafe  in  the 
eyelids. 

Genus  XCI I.  Amaurofis.  The  fight  diminifhed, 
or  totally  aboliftied,  without  any  evident  difeafe  of  the 
eye  ;  the  pupil  for  the  moft  part  remaining  dilated  and 
immoveable.  The  fpecies  are, 

1.  Amaurofis  {comprejjionis),  after  the  caufes  and  at¬ 
tended  with  the  fymptoms  of  congeftion  in  the  brain. 

Varying  according  to  the  nature  of  the  remote 
caufe. 

2.  Amaurofis  ( atonica ),  after  the  caufes 'and  accom¬ 
panied  with  fymptoms  of  debility. 

3.  Amaurofis  ( fpafmodica ),  ater  the  caufes  and  with 
the  figns  of  fpafni. 

4.  Amaurofis  {venenata),  from  poifon  taken  into  the 
body  or  applied  outw'ardly  to  it. 

Genus  XCI  1 1.  Dyfopia.  A  depravation  of  the 
fight,  fo  that  objedls  cannot  be  diftindtly  perceived,  ex¬ 
cept  at  a  certain  diftance,  and  in  a  certain  tituation. 

The  fpecies  are, 

1.  Dyfopia  ( tenebrarum ),  in  wThich  objc<tts  are  not 
feen  unlefs  they  be  placed  in  a  ftrong  light. 

2.  Dyfopia  {/ uminis ,)  in  which  obje&s  are  not  di- 
ftin&ly  feen  unlefs  by  a  weak  light. 

3.  Dyfopia  {difjitorum),  in  wrhich  diftant  obje&s  are 
not  perceived. 

4.  Dyfopia  { proximorum ),  in  which  the  neareft  ob¬ 
jects  are  not  perceived. 

5.  Dyfopia  {lateralis),  in  which  obje&s  are  not  per¬ 
ceived  unlefs  placed  in  an  oblique  pofture. 

Genus  XCIV.  Pfeudoblepfis;  wrhen  the  fight  is  dif- 
eafed  in  fuch  a  manner  that  the  perfon  imagines  he 
fees  things  which  really  do  not  exift,  or  fees  things 
which  do  exift  after  fome  other  manner  than  they  really 
are.  The  fpecies  are, 

1.  Pfeudoblepfis  {imaginaria),  in  which  the  perfon 
imagines  he  fees  things  which  really  do  not  exift. 

Varying  according  to  the  nature  of  the  imagina¬ 
tion. 

2.  Pfeudoblepfis  {mutans),  in  which  objc&s  really 
exifting  appear  fomehow  changed. 

Varying 
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Varying  according  to  the  change  perceived  in  the 
obje&s,  and  according  to  the  remote  caufe. 

Genus  XCV.  Dyfecoea.  A  diminution  or  total 
abolition  of  the  fenfe  of  hearing.  The  fpeeies  arc, 

1.  Dyfecoea  {organic a),  from  a  difeafe  in  the  organs 
tranfmitting  founds  to  the  internal  car. 

Varying  according  to  the  nature  of  the  difeafe  and 
of  the  part  affe&ed. 

2.  Dyfecoea  ( atonica ),  without  any  evident  difeafe 
of  the  organs  tranfmitting  the  founds. 

Varying  according  to  the  nature  of  the  caufe. 

Genus  XCVI.  Paracufis  •,  a  depravation  of  the 
"hearing.  The  fpeeies  are, 

1.  Paracufis  ( imperfecta ),  in  which  though  founds 
coming  from  external  objedls  are  heard,  yet  it  is  nei¬ 
ther  diftin6lly  nor  in  the  ufual  manner. 

Varying, 

a ,  With  a  dulnefs  of  hearing. 

b ,  With  a  hearing  too  acute  and  fcnfible. 

c ,  When  a  lingle  external  found  is  doubled  by  forne 
internal  caufes. 

<7,  When  the  founds  which  a  perfon  defires  to  hear 
are  not  perceived,  unlefs  fome  other  violent  found  is 
raifed  at  the  fame  time. 

2.  Paracufis  ( imaginaria ),  in  which  founds  not  ex- 
ifling  externally  are  excited  from  internal  caufes. 

Varying  according  to  the  nature  of  the  found  per¬ 
ceived,  and  according  to  the  nature  of  the  remote 
caufe. 

Genus  X CVII.  Anofmia  \  a  diminution  or  aboli* 
tion  of  the  fenfe  of  fmell.  The  fpeeies  are, 

1.  Anofmia  ( organica ),  from  a  difeafe  in  the  mem¬ 
brane  lining  the  internal  parts  of  the  noflrils. 

Varying  according  to  the  nature  of  the  difeafe. 

2.  Anofmia  ( atonica ),  without  any  evident  difeafe 
of  the  membrane  of  the  nofe. 

Genus  XCVIII.  Agheuftia;  a  diminution  or  aboli¬ 
tion  of  the  fenfe  of  tafte. 

1.  xAgheuftia  ( organica ),  from  a  difeafe  in  the  mem¬ 
brane  of  the  tongue,  keeping  off  from  the  nerves  thofe 
fubftanees  which  ought  to  produce  tafte. 

2.  Agheuftia  {atonica),  without  any  evident  difeafe 
of  the  tongue. 

Genus  XCIX.  Anaeffhefia;  a  diminution  or  abolition 
of  the  fenfe  of  feeling.  The  fpeeies  from  Sauvages,  a- 
3 opted  by  Dr  Cullen,  are, 

1.  Anaeffhefia  a  fpina  bifida. 

2.  Anaeffhefia  plethorica. 

3.  Anaeffhefia  nafeentium. 

4.  Anaeffhefia  melancholica. 

Order  II.  Dysorexi^E;  error  or  defeft  of  appetite. 

Se6t.  I.  Appetitus  erronei. 

Genus  C.  Bulimia ;  a  defire  for  food  in  greater 
quantities  than  can  be  digefted. 

The  idiopathic  fpeeies  are, 

1.  Bulimia  {helluonum),  an  unufual  appetite  for  food, 
without  any  difeafe  of  the  ffomach. 

2.  Bulimia  ( fyncopalis ),  a  frequent  defire  of  meat, 
on  account  of  a  fenfation  of  hunger  threatening  fyn- 
cope. 

3.  Bulimia  {emetic a),  an  appetite  for  a  great  quan¬ 
tity  of  meat,  which  is  thrown  up  immediately  after  it 
is  taken. 
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Genus  Cl.  Poly  dip  fia ;  an  appetite  for  an  unufual 
quantity  of  drink. 

The  polydipfia  is  almoff  always  fymptomatic,  and 
varies  only  according  to  the  nature  of  the  difeafe  which 
accompanies  it. 

Genus  CII.  Pica  ;  a  defire  of  fwallowing  fub fian¬ 
ces  not  ufed  as  food. 

Genus  CIII.  Satyriafis  ;  an  unbounded  defire  of  ve- 
nery  in  men.  The  fpeeies  are, 

1.  Satyriafis  ( juvenilis ),  an  unbounded  defire  of 
venery,  the  body  at  the  fame  time  being  little  difor- 
dcred. 

2.  Satyriafis  ( furens ),  a  vehement  defire  of  venery 
with  a  great  diforder  of  the  body  at  the  fame  time. 

Genus  CIV.  Nymphomania  ;  an  unbounded  defire 
of  venery  in  women. 

Varying  in  degree. 

Genus  C  V.  Noftalgia ;  a  violent  defire  in  thofe  who 
are  abfent  from  their  country  of  revifiting  it. 

J.  Noftalgia  (/implex ),  without  any  other  difeafe. 

2.  Noftalgia  ( comp/icata ),  accompanied  with  other 
difeafes. 

Se£l.  II.  Appetitus  dejicientes. 

Genus  CVI.  Anorexia.  Want  of  appetite  for  food. 

Always  fymptomatic. 

1.  Anorexia  {humoralis),  from  fome  humour  loading 
the  ffomach. 

2.  Anorexia  {atonica),  from  the  tone  of  the  fibres  of 
the  ffomach  being  loft. 

Genus  CVII.  Adipfia  ;  a  w^ant  of  defire  for  drink. 

Ahvays  a  fymptom  of  fome  difeafe  affefling  the  fenforium 
commune. 

Genus  CVI II.  Anaphrodifia  ;  wrant  of  defire  for,  pr 
impotence  to,  venery. 

The  true  fpeeies  are, 

I*  Anaphrodifia  paralytica. 

2.  Anaphrodifia  gonorrhoica. 

The  falfe  ones  are, 

1.  Anaphrodifia  a  marifeis. 

2.  Anaphrodifia  ab  Urethrae  vitio. 

Order  III.  D YSCiNESm.  An  impediment,  or  de¬ 
pravation  of  motion  from  a  diforder  of  the  organs. 

.  Genus  CIX.  Aphonia  ;  a  total  fuppreffion  of  voice 
without  coma  or  fynebpe.  The  fpeeies  are, 

1.  Aphonia  {guttural is),  from  the  fauces  or  glottis 
being  fwelled. 

2.  Aphonia  ( tracJiealis ),  from  a  compreffion  of  the 
trachea. 

3.  Aphonia  {atonica),  from  the  nerves  of  the  larynx 
being  cut. 

*  Genus  CX.  Mutitas  ;  a  want  of  power  to  pronounce 
words.  The  fpeeies  are, 

1.  Mutitas  {organica),  from  the  tongue  being  cut 
out  or  deftroyed. 

2.  Mutitas  {atonica),  from  injuries  done  to  the 
nerves  of  the  tongue. 

3.  Mutitas  ( furdorum ),  from  people  being  born 
deaf,  or  the  hearing  being  deftroyed  during  childhood. 

Genus  CXI.  Paraphonia  ;  a  depraved  found  of  the 
voice.  The  fpeeies  are, 

1.  Paraphonia  ( puberum ),  in  which,  about  the  time 
of  puberty,  the  voice  from  being  acute  and  fweet,  be¬ 
comes  more  grave  and  harfh. 

2.  Paraphonia 
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General  2.  Paraphonia  ( fatten ),  in  'which,  by  reafon  of  the 
Arrange-  drynefs  or  flaccid  tumor  of  the  fauces,  the  voice  be- 
Difeafes  comes  rough  and  hoarfe. 

u-  y-— ' >  *  3-  Paraphonia  ( refonans ),  in  which,  by  reafon  of  an 

obftru&ion  in  the  noftrils,  the  voice  becomes  hoarfe, 
with  a  found  hiding  through  the  noftrils. 

4.  Paraphonia  (pa  latino),  in  whieh,  on  account  of 
a  defeft  or  divifion  of  the  uvula,  for  the  moft  part  with 
a  hare-lip,  the  voice  becomes  obfeure,  hoarfe,  and  un- 
pleafant. 

5.  Paraphonia  ( clangcns ),  in  which  the  voice  is 
changed  to  one  acute,  (brill,  and  fmall. 

6 .  Paraphonia  ( comatofa ),  in  which,  from  a  relaxa¬ 
tion  of  the  velum  palati  and  glotths,  a  found  is  produced 
during  infpiration. 

Genus  CXII.  Pfellifmus  3  a  defedl  in  the  articula¬ 
tion  of  words.  The  fpecies  are, 

1.  Pfellifmus  ( hcefitans ),  in  which  the  words,  efpe- 
cially  tlie  firft  ones  of  a  difeourfe,  are  not  eafily  pro¬ 
nounced,  and  not  without  a  frequent  repetition  of  the 
firft  fyllable. 

2.  Pfellifmus  (ringens\  in  which  the  found  of  the 
letter  R  is  always  afpirated,  and,  as  it  Were,  doubled. 

3.  Pfellifmus  ( lallans ),  in  which  the  found  of  the 
letter  L  becomes  more  liquid,  or  is  pronounced  in- 
ftead  of  R. 

4.  Pfellifmus  ( emolliens ),  in  which  the  hard  letters 
are  changed  into  the  fofter  ones,  and  thus  the  letter  S 
is  much  ufed. 

5.  Pfellifmus  ( balbutiens ),  in  which,  by  reafon  of 
the  tongue  being  large,  or  dwelled,  the  labial  letters  are 
better  heard,  and  often  pronounced  inftead  of  others. 

6.  Pfellifmus  ( acheilos ),  in  which  the  labial  letters 
cannot  be  pronounced  at  all,  or  with  difficulty. 

7.  Pfellifmus  (lag ojloma turn),  in  which,  on  account 
of  the  divifion  of  the  palate,  the  guttural  letters  arc  lefs 
perfe&ly  pronounced. 

Genus  CXII  I.  Strabifmus;  the  optic  axes  of  the  eyes 
not  converging.  The  fpecies  are, 

1.  Strabifmus  ( habitualis ),  from  a  bad  cuflom  of 
uf ng  only  one  eye. 

2.  Strabifmus  ( commodus ),  from  the  greater  debility 
or  mobility  of  one  eye  above  the  other  3  fo  that  both 
eyes  cannot  be  conveniently  ufed. 

3.  Strabifmus  (necejfarius) ,  from  a  change  in  the 
£ tuation  or  fhape  of  the  parts  of  the  eye. 

Genus  CXIV.  Dyfphagia 3  impeded  deglutition,  with¬ 
out  phlegmafia  or  the  refpiration  being  affe&ed. 

Genus  CXV.  Contra&ura 3  a  long-continued  and 
jigid  contraction  of  one  or  more  limbs.  The  fpecies 
are, 

1.  ContraCtura  ( primaria ),  from  the  mufcles  becom¬ 
ing  contracted  and  rigid. 

a,  From  the  mufcles  becoming  rigid  by  inflammation. 

b,  From  mufcles  becoming  rigid  by  fpafm. 

c,  From  mufcles  contracted  by  reafon  of  their  anta- 
gonifts  having  become  paralytic. 

d,  From  mufcles  contracted  by  an  irritating  acri¬ 
mony. 

2.  ContraCtura  (articularis) ,  from  (tiff  joints. 

Order  IV.  ApocENOSES.  A  flux  either  of  blood  or 
fome  other  humour  flowing  more  plentifully  than  ufual, 
without  pyrexia,  or  an  increafed  impulfe  of  fluids. 

Genus  CXVI.  Profufio  3  a  flux.  of  blood. 
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Genus  CXVI I.  Ephidrofis  3  a  preternatural  evacua¬ 
tion  of  fweat. 

Symptomatic  ephidrofes  vary  according  to  the  nature 
of  the  difeafes  -which  they  accompany,  the  different  na¬ 
ture  of  the  fweat  itfelf,  and  fometimes  the  different 
parts  of  the  body  which  fweat  moft. 

Genus  CXVIII.  Epiphora  3  a  flux  of  the  lachrymal 
humour. 

Genus  CXIX.  Ptyalifmus  3  a  flux  of  faliva. 

Genus  CXX.  Enurefis  ;  an  involuntary  flux  of  urine- 
"without  pain.  The  fpecies  are, 

1.  Enurefis  (a  tonic  a),  after  difeafes  injuring  the 
fphinCler  of  the  bladder. 

2.  Enurefis  (irritatd)i  from  a  compreffion  or  irrita¬ 
tion  of  the  bladder. 
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Genus  CXXI.  Gonorrhoea ;  a  preternatural  flux  of 
humour  from  the  urethra  in  men,  with  or  without  a 
defire  of  venery.  The  fpecies  are, 

I.  Gonorrhoea  (pura ),  in  which,  without  any  im¬ 
pure  venery  having  preceded,  a  fluid  refembling  pus, 
without  dyfuria  or  propenfity  to  venery,  flows  from  the 
urethra. 


2.  Gonorrhoea.  ( impura ),  in  which,  after  impure 
venery,  a  fluid  like  pus  flows  from  the  urethra  with 
dyfuria.  The  eonfequence  of  this  is, 

Gonorrhoea  Q mucofa ),  in  which,  after  an  impure 
gonorrhoea,  a  mucous  humour  flows  from  the  urethra 
with  little  or  no  dyfuria. 

3.  Gonorrhoea  ( laxorum ),  in  which  an  humour  for 
the  .  moft  part  pellucid,  without  any  ereCtion  of  the 
penis,  but  with  a  propenfity  to  venery,  flow7s  from  the 
urethra  while  the  perfon  is  awake. 

4.  Gonorrhoea  (dormientiwn) ,  in  which  the  feminal 
liquor  is  thrown  out,  with  ereCtion  and  defire  of  venery, 
in  thofe  who  are  afleep  and  have  lafeivious  dreams. 


Order  V.  Epischeses  5  fuppreffions  of  evacuations. 

Genus  CXXII.  Obftipatio  3  the  ftools  either  fup- 
preffed,  or  flower  than  ufual.  The  fpecies  are, 

1.  Obftipatio  ( debilium ),  in  lax,  weak,  and  for  th& 
moft  part  dyfpeptic  perfons. 

2.  Obftipatio  (1 ngidorum ),  in  people  whofe  fibres  are 
rigid,  and  frequently  of  an  hypochondriac  difpofition. 

3.  Obftipatio  (objl ruB  or  urn ) ,  with  fymptoms  of  the 
colica,  ift,  2d,  4th,  and  7th,  above-mentioned. 

Genus  CXXIII.  Ifchuria;  an  abfolute  fiippreffion 
of  urine.  The  fpecies  arc, 

#  1.  Ifchuria  ( renalis ),  coming  after  a  difeafe  of  the 
kidneys,  with  pain,  or  troublefome  fenfe  of  weight  in 
the  region  of  the  kidneys,  and  without  any  fwelling  of 
the  hypogaftrium,  or  delire  of  making  -water. 

.  2.  Ifchuria  (; ureter ica ),  coming  after  a  difeafe  of  the 
kidneys,  with  a  fenfe  of  pain  or  uneafinefs  in  fomc  part 
of  .  the  ureter,  and  without  any  tumor  of  the  hypoga- 
ftrium,  or  defire  of  making  water. 

3..Ifehuria  (■ veficalis ),  with  a  fwelling  of  the  hypo¬ 
gaftrium,  pain  at  the  neck  of  the  bladder,  and  a  fre¬ 
quent  ftimulus  to  make  water. 

4.  Ifchuria  (urethralis),  with  a  fwelling  of  the  hypo¬ 
gaftrium,  frequent  ftimulus  to  make  water,  and  pain  in 
fome  part  of  the  urethra. 

All  thefe  fpecies  are  fubdivided  into  many  varieties, 
according  to  their  different  caufes. 

Genus  CXXIV.  Dyfuria  3  a  painful,  and  fomehow 
impeded  emiffion  of  urine.  The  fpecies  are, 

1.  Dyfuria 
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1.  Dyfuria  gardens'),  with  heat  of  urine,  without  any 
manifeit  diforder  of  the  bladder. 

2.  Dyfuria  {fpafmodica),  from  a  fpafm  communieated 
from  the  other  parts  to  the  bladder. 

3.  Dyfuria  ( comprejjionis ),  from  the  neighbouring 
pails  preffing  upon  the  bladder. 

4.  Dyfuria  Q phlogijlica ),  from  an  inflammation  of  the 
neighbouring  parts. 

5.  Dyfuria  {irritated),  with  figns  of  a  ftone  in  the 
bladder. 

6.  Dyfuria  ( mucofa ),  with  a  copious  excretion  of 
mucus. 

Genus  CXXV.  Dyfpermatifmus ;  a  flow,  impeded, 
and  infuflicient  emiflion  of  femen  in  the  venereal  aCL 


The  fpeeies  are, 

1.  Dyfpermatifmus  (iirethralis) ,  from  difeafes  of  the 
urethra. 

2.  Dyfpermatifmus  ( nodofus ),  from  knots  on  the  cor¬ 
pora  eavernofa  penis. 

3.  Dyfpermatifmus  ( prceputialis ),  from  too  narrow  an 
oriiice  of  the  prepuce. 

4.  Dyfpermatifmus  ( /nucofus)]  from  mucus  infarCting 
the  urethra. 

5.  Dyfpermatifmus  ( hypertonicus ),  from  too  ftrong 
an  erection  of  the  penis. 

6.  Dyfpermatifmus  {epileptic usd),  from  a  fpafmodic 
epilepfy  happening  during  the  time  of  coition. 

7.  Dyfpermatifmus  {apraBodes),  from  an  imbecility 
of  the  parts  of  generation. 

8.  Dyfpermatifmus  {refiuus),  in  which  there  is  no 
emiflion  of  femen,  becaufe  it  returns  from  the  urethra 
into  the  bladder. 

Genus  CXXVI.  Amenorrlioea.  The  menfes  either 
flowing  more  Sparingly  than  ufual,  or  not  at  all,  at  their 
ufuai  time,  without  pregnancy.  The  fpeeies  are, 

1.  Amenorrlioea  {emanfionis) ,  in  thofe  arrived  at  pu¬ 
berty,  in  whom,  after  the  ufual  time,  the  menfes  have 
not  yet  made  their  appearance,  and  many  different  mor¬ 
bid  affeCtions  have  taken  place. 

2.  Amenorrlioea  ( fuppreffionis ),  in  adults,  in  whom 
the  monies  which  had  already  begun  to  flow  are  fup- 
prelfed. 

3.  Amenorrlioea  ( difficilis ),  in  which  the  menfes  flow 
fparingly,  and  with  difficulty. 


Order  VI.  Tumores  ;  an  increafed  magnitude  of 
any  part  without  phlogofis. 

Genus  CXXVI I.  Aneurifma.  ;  a  foft  tumor,  with 
pulfation,  above  an  artery. 

Genus  CXXVIII.  Varix  ;  a  foft  tumor,  without  pul¬ 
fation,  above  a  vein. 

Genus  CXXIX.  Ecehyinoma ;  a  difiufed,  little  emi¬ 
nent,  and  livid  tumor. 

Genus  CXXX.  Schirrus  ;  an  hard  tumor  of  fome 
part,  generally  of  a  gland,  w  ithout  pain,  and  difficultly 
brought  to  fuppuration. 

Genus  CXXXI.  Cancer  ;  a  painful  tumor  of  a 
fehirrous  nature,  and  degenerating  into  an  ill  condi¬ 
tioned  ulcer. 

Genus  CXXXII.  Bubo  ;  a  fuppurating  tumor  of 
a  conglobate  gland. 

Genus  C XXXIII.  Sarcoma  ;  a  foft  fwelling,  without 
pain. 

Genus  C XXXIV.  Verruca  ;  a  harder  fcabrous  fwell- 
ing. 
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Genus  CXXXV.  Clavus  ;  a  hard,  lamellated  thick-  General 
nef*  of  the  fkin,  Arrange- 

Genus  CXXXVI.  Lupia.  A  moveable,  foft  tumor 
below  the  fkin,  without  pain.  > 

Genus  CXXXVI I.  Ganglion.  A  hard  moveable 
fwelling,  adhering  to  a  tendon. 

Genus  CXXXVI  1 1.  Hydatis  ;  a  cuticular  veficle 
filled  with  aqueous  humour. 

Genus  CXXX IX.  Hydarthrus  ;  a  mofl  painful  Twill¬ 
ing  of  the  joints,  chiefly  of  the  knee,  at  firft  fcaree  ele¬ 
vated,  of  the  fame  colour  with  the  fkin,  diminiffiing 
the  mobility. 

Genus  CXL.  Exoftolis  ;  a  hard  tumor  adhering  to  a 
bone. 

Order  VII.  Ectopia:  ;  tumors  occafioned  by  the  re¬ 
moval  of  fome  part  out  of  its  proper  fituation. 

Genus  CXLI.  Hernia  ;  an  eCtopia  of  a  foft  part  as 
yet  covered  with  the  fkin  and  other  integuments. 

Genus  CXL  1 1.  Prolapfus ;  a  bare  eCtopia  of  fome 
foft  part. 

Genus  CXLIII.  Luxatio  ;  the  removal  of'a  bone 
from  its  place  in  the  joints. 

Order  VIII.  Dialyses.  A  folution  of  continuity  ; 
manifelt  to  the  fight  or  touch. 

Genus  CXL IV.  Vulnus  ;  a  recent  and  bloody  folu¬ 
tion  of  the  unity  of  fome  foft  part  by  the  motion  of  fome 
hard  body. 

Genus  CXLV.  Ulcus.  A  purulent  or  ichorous  fo- 
lution  of  a  foft  part. 

Genus  CXL VI.  Herpes;  a  great  number  of  phlyc- 
tense  or  fmall  ulcers,  gathering  in  clufters,  creeping, 
and  obflinate. 

Genus  CXLVII.  Tinea;  fmall  ulcers  among  the 
roots  of  the  hair  of  the  head,  pouring  out  a  fluid  which 
^changes  to  a  white  friable  feurf. 

Genus  CXLVIII.  Pfora.  Itchy  puftules  and  little 
ulcers  of  an  infectious  nature,  chiefly  infeCting  the 
hands. 

Genus  CXLIX.  FraCtura  ;  bones  broken  into  large 
fragments. 

Genus  CL.  Caries  ;  an  ulceration  of  a  bone. 

Having  thus  prefented  to  our  readers  Dr  Cullen’s 
general  fyitematie  view  of  all  the  difeafes  to  which  the 
human  body  is  fubjeCted,  w7e  come  next  to  give  a  more 
particular  account  of  the  more  important  affe&ions, 
treatingr  of  them  in  the  order  w  hich  Dr  Cullen  has  ar¬ 
ranged  them. 

Class  I.  PYREX1JE,  or  the  Febrile  ,2S 
Difeafes. 

Order  I.  FEBRES, 

Or  Fevers  ftii£Uy  fo  called. 

Sauvag.  Clafs  II.  V eg.  Clafs  I.  Sngar.  Clafs  XII. 

Morbi  Febriles  Critici,  Lin.  Clafs  II. 

Sect.  I.  INTERMIT!  ENTS. 

Intermittentes  of  many  authors  ;  Sauv.  Clafs  II.  Or¬ 
der  III.  Un.  Clafs  II.  Order  II.  Vog.  Clafs  I.  Order  I. 

Sag.  Clafs  XII.  Order  III. 
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Febics.  The  remiitentes  of  others,  Sauv.  Clafs  II.  Order  II. 

- '  Sag.  Clafs  XII.  Order  II. 

Exacerbantes,  Lin.  Clafs  II.  Order  III* 

Continue,  Vog .  Clafs  I.  Order  II. 

Genus  I.  TERTIAN  A  ;  the  Tertian  Fever. 

( Tertiana ,  Sauv.  G.  88.  Lin.  16.  Hoffm.  Stahl. 
Cleghorn.  Senac.) 

The  Genuine  Tertian. 

(Tertiana  legitima,  Setiert.  Hoffm .  Cleghorn ,  Minore. 
Sauv .  Sp.  I.) 

i.  Defcription .  This  difeafe,  in  its  molt  regular 
form,  confifts  of  repeated  paroxyfms,  returning  every 
fecond  day,  the  patient  during  the  intermediate  period 
enjoying  apparently  a  Rate  of  good  health.  This  is  the 
molt  common  form  of  ague,  as  it  is  commonly  called  in 
Britain.  Each  paroxyfm  confifts  of  three  parts,  the 
cold,  the  hot,  and  the  fweating  Rages.  The  paroxyfm 
commonly  begins  with  a  remarkable  fhivering,  increaf- 
ing  frequently  to  a  convulfive  fhaking  of  the  limbs. 
The  extremities  are  always  cold,  fometimes  remarkably 
fo.  The  cold  for  the  molt  part  is  firft  perceived  about 
the  lumbar  regions,  from  thence  afeending  along  the 
fpine  it  turns  towards  the  pit  of  the  ftomach.  Some¬ 
times  it  begins  in  the  firft  joint  of  the  fingers  and  tip  of 
the  nofe.  Sometimes  it  attacks  only  a  particular  part 
of  the  body,  as  one  of  the  arms,  the  fide  of  the  head, 
&c.  This  cold  is  often  preceded  by  a  heavy  and  fleepy 
torpor,  languor,  and  laftitude,  which  we  are  partly  to 
aferibe  to  real  weaknefs  and  partly  to  mere  languor. 
To  thefe  fymptoms  fuceeed  yawning  and  ftrctching  ; 
after  whieh  the  cold  comes  on  as  above  deferibed,  not 
unfrequentlv  with  a  pain  of  the  back,  and  a  trouble- 
fome  fenfation  of  tenfion  in  the  precordia  and  hypo¬ 
chondria.  To  this  fucceed  naufea  and  vomiting  :  and 
the  more  genuine  the  difeafe,  the  more  certainly  does 
the  vomiting  come  on  ;  by  which  a  great  deal  of  tough 
mucous  matter,  and  fometimes  bilious  fluff  or  indi- 
gefted  food,  is  evacuated  during  the  firft  paroxyfm-. 
In  fome  there  is  only  a  violent  draining  to  vomit, 
without  bringing  up  any  thing  :  fometimes,  inftead  of 
thefe  fymptoms,  a  diarrhoea  occurs,  and  this  chiefly 
in  weak,  phlegmatic,  and  aged  people,  or  where  an  in- 
digefted  mueous  faburra  has  long  remained  in  the  primm 
vise. 

When  thefe  fymptoms  have  continued  for  an  hour 
or  two,  the  cold  begins  to  go  off,  and  is  fucceedcd  by 
a  laftitude,  languor,  and  flaccidity  of  the  whole  body, 
but  chiefly  in  the  limbs,  with  an  uneafy  forenefs  as  if 
the  parts  had  been  bruifed  ;  excepting  in  thofe  cafes 
where  the  naufea  continues  for  a  longer  time.  After 
this  languor,  a  heat  comes  on,  the  increafe  of  which  is 
generally  flow,  but  fometimes  othe'rwife,  with  pain  of 
the  head,  thirft,  and  bit  term  fs  in  the  mouth.  The 
pulfe  is  quick  and  unequal  ;  fometimes  beating  130 
ftrokes  in  a  minute.  As  foon  as  this  heat  has  abat¬ 
ed,  a  little  moifture  or  fweat  is  obferved  to  break 
forth  ;  not  always  indeed  in  the  firft,  but  always  in  the 
lucceeding  paroxyfms,  and  the  urine  lets  fall  a  quan¬ 
tity  of  latcritious  fediment.  The  whole  paroxyfm  is 
feldom  over  in  lefs  than  fix  hours,  more  frequent¬ 
ly  eight,  and  in  violent  cafes  it  extends  to  I  2  hours  ; 
but  that  whieh  exceeds  1 2  hours  is  to  be  reckoned  a 
Tpurious  kind,  and  approaching  to  the  nature  of  conti- 
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nued  fevers.  All  thefe  fymptoms,  however,  are  repeat-  Tertiana. 
ed  every  fecond  day,  in  fuch  a  manner  that  the  patient 
is  quite  free  from  fever  for  at  leaft  24  hours.  The  pa¬ 
roxyfms  return  much  about  the  fame  time,  though 
fometimes  a  little  fooner  or  later. 

2.  Caufss  of  this  difeafe  and perfons  fuhjcB  to  it.  The 
genuine  tertian  attacks  men  rather  than  women,  young 
people  rather  than  old  :  the  latter  being  more  fub- 
je6l  to  anomalous  tertians.  It  like  wife  feizes  the 
lufty  and  a£liv>e,  rather  than  the  lazy  and  indolent. 

Thofe,  however,  who  are  apt  to  naufeate  their  meat 
fall  eafily  into  a  tertian  fever.  The  caufc,  according 
to  Dr  Cullen,  is  the  miafma  of  marthes,  and  that 
only.  Other  phyficians  have  taken  in  many  more 
caufes,  almoft  every  thing  indeed  which  debilitates 
the  body  :  but  the  Doflor  denies  that  any  of  thefe, 
though  they  may  difpofe  the  body  for  receiving  the 
difeafe,  or  may  augment  it,  can  by  any  means  produce 
it  without  the  concurrence  of  the  marlh  miafma  ;  and 
-  it  cannot  be  denied,  that  it  is  a  difeafe  almoft  pe¬ 
culiar  to  marfliy  fituations.  Thus  we  find  it  very  fre¬ 
quent  in  the  fenny  comities  of  Britain,  although  in 
other  parts  of  this  ill  and  it  may  be  confidered  as  a  very 
rare  difeafe  ;  nay,  in  many  it  may  perhaps  be  faid  that 
it  never  occurs.  And  it  is  alfo  well  known  that  inter- 
mittents  have  almoft  entirely  di (appeared  in  many  parts 
of  Britain,  in  which  they  were  very  common  before  the 
marlhes  of  thefe  places  were  drained. 

3.  Prog nofs.  The  genuine  limple  tertian,  unlefs 
improper  medicines  be  administered,  is  generally  very 
eafily  cured  ;  nay,  the  vulgar  reckon  it  of  fuch  a  falu- 
tary  nature,  that  after  it  they  imagine  a  perfon  be¬ 
comes  more  ftrong  and  healthy  than  before.  Hippo¬ 
crates  has  obferved,  that  thefe  fevers  terminate  of 
their  own  accord  after  Even  or  nine  paroxyfms. 

Juncker  tells  us,  that  it  frequently  terminates  before 
the  feventh  paroxyfm,  but  rarely  before  the  fourth. 

He  alfo  denies  that  any  thing  critical  is  to  be  obferved 
in  its  going  off  ;  but  in  this  he  differs  from  Vogel, 
who  tells  us,  that  the  urine,  for  fornc  days  after  the 
fever  is  quite  gone  off,  appears  flimy,  and  lets  fall  much 
fediment.  The  latter  alfo  informs  us,  that  bolides  the 
common  crifis  by  fweat  and  urine,  the  tertian  hath  one 
peculiar  to  itfelf,  namely,  dry  feabby  u!cer&  breaking 
out  upon  the  lips.  Thefe  fometimes  appear  about  the 
third  or  fourth  paroxyfm  ;  and  then  we  may  venture 
to  foretel  that  the  difeafe  will  go  off  fpontaneoufly 
after  the  feventh.  But  though  the  difeafe  be  never 
dangerous,  in  cold  climates  at  leaft,  when  properly 
treated  ;  yet  the  improper  ufe  of  hot  and  Simulating 
medicines  may  change  it  into  a  continued  fe  ver,  more 
or  lefs  dangerous  aecording  to  the  quantity,  of  medi¬ 
cines  taken  and  the  cbnftitution  of" the  patient;  in 
which  cafe  the  prognofis  muft  be  regulated  by  the  par¬ 
ticular  fymptoms  which  occur.  In  warm  climates, 
however,  the  tertian  fever  may  be  confidered  as  a 
much  more  alarming  difeafe  ;  and  unlefs  the  moft 
powerful  remedies  be  employed,  the  pal  lent  is  in  dan¬ 
ger  of  fading  a  victim  to  every  paroxyfm. 

A  variety  of  theories  have  been  propofed  for  ex¬ 
plaining  the  phenomena  of  this  affection  ;  but  we  may 
affcrt,  that  every  thing  hitherto  faid  upon  the  fub- 
je6l  is  highly  unfatisfaftory.  For  although  it  be  now 
almoft  univerfally  admitted,  that  this  fever  does  arife 
from  the  effluvia  of  mar  (lies,  yet  in  what  manner' life 
H  h  action 
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action  of  tliofe  effluvia  Induces  fever,  and  particularly 
why  this  fever  returns  in  regular  paroxvfms,  are  quef- 
tions  with  regard  to  which  we  are  Hill  totally  in  the 
dark.  Dr  Cullen,  with  much  ingenuity,  attempted 
to  prove,  that  the  remote  caufes  of  this,  as  well  as  of 
other  fevers,  operate  by  inducing  a  Hate  of  debility  \ 
that  this  debility  gives  rife  to  fpafm,  which  induces  in- 
creafed  a£tion,  from  whieh  the  phenomena  are  to  be  ex¬ 
plained.  But  this  theory  is  liable  to  no  lefs  numerous 
and  unfurmountable  objections  than  the  exploded  hypo- 
thefes  which  had  before  been  propofed  by  others.  For 
it  is  an  undeniable  truth,  that  debility  often  exifts,  even 
to  the  higheft  imaginable  degree,  without  any  fever  \ 
nay,  that  when  fever  has  taken  place,  the  debility  is 
often  much  greater  after  it  is  entirely  gone  than  at 
any  period  during  its  courfe.  When  fpafin  and  in- 
creafed  aClion  do  take  place,  we  have  no  reafon  to  view 
them  in  any  other  light  than  merely  as  fymptoms  of 
the  difeafe  ;  and  while  they  are  often  abfent  in  this 
affeCHon,  they  frequently  occur  in  others  where  the 
fickneffe,  anxiety,  and  other  charaClerizing  fymptoms 
of  fever  are  entirely  abfent  :  and,  upon  the  whole,  a 
probable  or  rational  theory  of  intermit  tents,  as  well  as 
cf  other  fevers,  Hill  remains  to  be  difeovered. 

Cure.  The  treatment  of  all  genuine  intermitten ts, 
whether  tertians ,  quotidians,  or  quartans,  being  almoft 
precifely  the  fame,  the  general  method  of  cure  appli¬ 
cable  to  all  of  them  may  be  here  given,  to  which  it 
will  be  eafy  to  refer  when  vre  come  to  deferibe  the 
others. 

In  treating  intermittent  fevers,  phyficians  have  formed 
Indications  of  cure  according  to  their  different  theories. 
The  followers  of  Boerhaave,  Stahl,  &c.  who  imagined 
that  the  difeafe  proceeded  from  a  lentor  or  other  dif- 
orders  in  the  blood,  always  thought  it  neeefiary  to  cor- 
re£l  and  evacuate  thefe  peccant  humours  by  emetics  and 
purgatives,  before  they  attempted  to  flop  the  difeafe  by 
the  Peruvian  bark  or  any  other  medicine.  Cinchona 
indeed,  among  fome,  feems  to  be  held  in  very  little  efli- 
mation  :  fince  Vogel  affirms,  that  this  medicine,  inffead 
of  deferving  to  have  the  preference  of  all  other  febri¬ 
fuge  medicines,  ought  rather  to  be  ranked  among  the 
loweff  of  the  whole  \  and  for  this  reafon  he  aferibes  the 
cures,  faid  to  be  obtained  by  the  ufe  of  the  Peruvian 
bark,  entirely  to  nature. 

According  to  Dr  Cullen,  the  indications  of  cure  in 
intermitting  fevers  may  be  reduced  to  the  following : 

1.  In  the  time  of  intermiffion,  to  prevent  the  return 
of  the  paroxyfms. 

2.  In  the  time  of  paroxyfms,  to  conduft  thefe  in  fuch 
a  manner  as  to  obtain  a  final  folution  of  the  difeafe. 

3.  To  take  off  certain  eircumffanees  which  might 
prevent  the  fulfilling  of  the  two  firft  indications. 

The  firft  indication  may  be  anfwered  in  two  ways  : 

I.  By  mereafing  the  action  of  the  heart  and  arteries 
fome  time  before  the  period  of  aeceffion,  and  fupport- 
ing  that  incrcafed  action  till  the  period  of  aeceffion  be 
over,  and  thus  preventing  the  recurrence  of  that  atony 
and  fpafm  of  the  extreme  veffels,  vfflich  he  thinks  give 
occafion  to  the  recurrence  of  paroxyfms.  2.  By  fup- 
porting  the  tone  of  the  veffels,  and  thereby  preventing 
atony  and  the  confequent  fpafm,  without  increafing 
the  a&ion  of  the  heart  and  arteries,  the  recurrence  of 
paroxyfms  may  be  prevented. 

The  action  of  the  heart  and  arteries  may  be  increaf- 
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ed,  1.  By  various  ffimulant  remedies  internally  given  Tertians, 
or  externally  applied,  and  that  without  exciting  fweat. 

2.  By  the  fame  remedies,  or  by  others,  managed  in 
fuch  a  manner  as  to  excite  fwcating,  and  to  fupport  that 
fvveating  till  the  period  of  aeceffion  be  for  ioine  time 
pail.  3.  By  emetics,  fupporting  for  the  lame  time  the 
tone  and  action  of  the  extreme  veffels. 

The  tone  of  the  extreme  veffels  may  be  fupported 
without  increafing  the  action  of  the  heart  and  arteries, 
by  various  tonic  medicines  \  as,  1.  Allringents  alone. 

2.  Bitters  alone.  3.  Allringents  and  bitters  conjoined. 

4.  Allringents  and  aromatics  conjoined.  5.  Certain 
metallic  tonics ;  and,  6.  Opiates.  A  good  deal  of 
exercife,  and  as  full  a  diet  as  the  condition  of  the  patient’s 
appetite  and  digellion  allow,  will  be  proper  during  the 
time  of  intermiffion,  and  may  be  confidered  as  belonging 
to  this  head.  Although  many  particulars  in  this  plan  of 
cure  are  deduced  from  Dr  Cullen’s  theory,  yet  there 
can  be  no  doubt  that  the  obje61  chiefly  to  be  aimed  at 
is  to  employ  fuch  remedies  during  the  intermiflions  as 
will  prevent  a  recurrence  of  the  paroxyfm.  Of  all  the 
remedies  hitherto  employed  with  this  intention,  the  moft 
celebrated,  perhaps  the  moll  certainly  effedlual,  is  the 
Peruvian  bark  \  or,  to  fpeak  more  properly,  the  bark  of 
the  Cinchona  officinalis  of  Linneeus.  But  it  mull  be 
obferved,  that  good  effe£ls  are  only  to  be  expe&ed  from 
this  medicine  when  employed  in  fubllanee  and  in  large 
quantity  j  and  for  its  ufe  the  following  rules  or  obferva- 
tions  have  been  given  : 

1.  The  cinchona  may  with  fafety  be  employed  at  any 
period  of  intermitting  fevers,  providing  that  at  the  fame 
time  there  be  neither  a  phlogillic  diathefis  prevailing  in 
the  fylleni,  nor  any  confiderable  or  fixed  congeltion 
prefent  in  the  abdominal  vifeera. 

2.  The  proper  time  for  exhibiting  the  cinchona  in 
intermittent  fevers  is  during  the  time  of  intermiffion, 
and  it  is  to  be  abllained  from  in  the  time  of  paroxyfms. 

3.  In  the  cafe  of  genuine  intermittents,  while  a  due 
quantity  of  cinchona  is  employed,  the  exhibition  of  it 
ought  to  be  brought  as  near  to  the  time  of  aeceffion  as 
the  condition  of  the  patient’s  ffomach  will  allow. 

4.  In  all  cafes  of  intermittents,  it  is  not  fufficicnt  that 
the  recurrence  of  paroxyfms  be  Hopped  for  once  by  ther 
ufe  of  the  cinchona  \  a  relapfe  is  commonly  to  be 
expected,  and  fhould  be  prevented  by  the  exhibition  of 
the  cinchona  repeated  at  proper  intervals. 

The  advantage  of  admin i liering  the  medicine  as  early 
as  poffible,  was  fully  afeertained  by  Dr  Lind  in  the  years 
1 765,  1 7 66,  and  1767,  during  an  uncommon  prevalence 
of  intermittents.  When  the  difeafe  was  flopped  by  the 
cinchona  immediately  after  the  firfl  or  fecond  fit,  which 
was  the  cafe  with  200  of  the  Do&or’s  patients  as  well 
as  himfelf,  neither  a  jaundice  nor  dropfy  enfued  }  wher&* 
as,  when  the  cinchona  could  not  be  adminiflered,  on 
aeceunt  of  the  imperfeft  intermiffion  of  the  fever,  or 
when  the  patient  had  negle£led  to  take  it,  either  a 
dropfy,  jaundice,  or  conflant  headaeh,  were  the  certain 
confequences,  and  the  violence  of  the  difeafe  w:as  in 
proportion  to  the  number  of  the  preceding  fits,  or  to 
the  continuance  of  the  fever.  By  every  paroxyfm  the 
dropfical  fwellings  were  vifibly  incrcafed,  and  the  co¬ 
lour  of  the  fkin  rendered  of  a  deeper  yellow.  When 
the  fever  continued  a  few  days  without  intermiffion,  the 
belly  and  legs  generally  fwelled  ;  a  violent  headaeh, 
like  wife,  and  vertigo,  for  the  moil  part  diflreffed  the 
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Febres  patient  \  To  tliat  fome,  even  after  the  fever  had  left 
them,  were  not  able  to  walk  acrofs  their  eh  amber  for 
a  fortnight  or  three  weeks.  When  the  returns  of  the 
fever  were  regular  and  even,  but  flight,  four  or  five  fits 
of  a  fimple  tertian  were  fometimes  followed  by  the 
molt  dangerous  fymptoms  ;  efpeeially  in  the  year  1765, 
when  thefe  fevers  raged  with  the  greatefl  violence.  If, 
as  frequently  happened,  a  dropfical  patient  relapfed  in¬ 
to  the  intermittent,  there  %vas  an  abfoiutc  necefiity  for 
putting  an  immediate  flop  to  it  by  the  cinchona;  and  in 
upwards  of  70  fueh  patients,  Dr  Lind  obferved  the  mofl 
beneficial  effects  to  accrue  from  this  practice.  Without 
regard  to  a  cough,  or  any  other  chronical  indifpofition, 
he  ordered  it  to  be  given  in  large  dofes. 

Cinchona  has  been  often  obferved  to  fail  in  removing 
iritennittents,  from  not  continuing  the  ufe  of  it  for  a 
fuificient  length  of  time,  from  adminitlering  it  in  too 
fmall  a  dofe,  or  from  giving  it  in  an  improper  form.  It 
was  a  prevailing  opinion,  that  an  ounce,  or  an  ounce 
and  a  half,  taken  during  one  in  ter  million,  was  fuffi- 
cient  to  prevent  the  return  of  another  paroxyfm.  But 
this  is  not  always  the  cafe ;  for  a  fevere  fit  will  often 
attack  a  patient  who  has  taken  fuch  a  quantity.  When 
this  happens,  the  patient  ought  to  perfeverc  during  the 
following  intermiffions,  with  an  increafe  of  the  dofe,  till 
five  or  fix  ounces  at  lead  have  been  taken.  The  medi¬ 
cine  alfo  ought  not  to  be  omitted  as  foon  as  one  fit  is 
flopped,  but  fliould  be  continued  in  a  fmallcr  dofe,  and 
after  longer  intervals,  for  at  leaf!  ten  days  or  a  fortnight. 
Even  for  feveral  months  after  the  difeafe  is  entirely 
removed,  it  would  be  advifable  to  take  a  little  oecafion- 
ally  in  damp  weather,  or  during  an  eaflerly  wind,  to 
prevent  a  relapfe.  Where  the  intervals  between  the  fits 
are  fhort,  as  in  quotidians  and  double  tertians,  from  one 
to  two  drams  of  it  ought  to  be  taken  every  two  or 
three  hours. 

The  form  in  which  this  medieine  is  adminiflered  is 
of  fome  confequence.  Mueilages  and  fyrups  have 
been  recommended  to  conceal  the  tafle  of  it ;  but, 
from  various  experiments,  Dr  Lind  found  nothing 
more  effe&ual  for  this  purpofe  than  fmall  beer  or 
milk,  efpeeially  the  latter,  A  dram  of  bark  mixed 
with  two  ounces  of  milk,  and  quickly  drank,  may 
eafily  be  taken  by  a  perfon  of  the  mofl  delicate  tafle, 
and  by  wafhing  the  mouth  afterwards  with  milk,  there 
will  not  remain  the  leafl  flavour  of  the  bark  ;  but  if 
the  mixture  be  not  drank  immediately,  the  bark  will 
impart  a  bitter  tafle  to  the  milk.  This  medieine  is 
commonly  given  in  elc6luaries  or  bolufes ;  but  Dr 
Lind  obferves,  that  in  thefe  forms  it  proves  much  lefs 
efficacious  than  when  adminiflered  in  juleps  or  draughts, 
with  the  plentiful  addition  of  wine  or  fpirits.  He  has 
remarked,  that  fix  drams  of  powdered  bark,  given 
in  a  julep,  confifling  of  one-fourth  or  one-third  of 
brandy,  is  as  effectual  as  an  ounce  of  the  powder  in 
the  form  of  an  ele6luary,  and  proves  lefs  difagreeable 
to  the  flomacli.  For  patients  unaccuflomed  to  wine 

fpirits,  each  draught  fliould  be  warmed  with  fpiri- 
tus  ammonite,  or  tin£l.  myrrh,  by  both  of  which  the 
efficacy  of  the  bark  i«  he  thinks  increafed.  Dr  Lind  13 
alfo  fullv  convinced  that  wine  or  fpirits  improve  the 
virtues  of  the  bark  much  more  than  elixir  vitrioli,  tin£l. 
rofar.  or  fuch  other  medicines  as  have  been  recommend¬ 
ed  by  different  phyficians. 

For  thofe  who  naufeate  cinchona  from  a  weaknefi 
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of  the  flomach  or  other  caufe,  he  advifes  it  to  be  Ter 
given  in  clyflcrs,  in  which  form  it  is,  he  tells  u*,  as  effi¬ 
cacious  as  when  taken  by  the  mouth.  For  this  purpofe 
the  extracl  is  mofl  proper  with  the  addition  of  a  fulhcient 
quantity  of  the  tindlura  thebaica,  in  order  to  its  being 
longer  retained.  For  children  labouring  under  in¬ 
termitting  fevers,  Dr  Lind  orders  the  lpine  of  the 
back  to  be  anointed,  at  the  approach  of  the  fit,  with 
a  liniment  eompofed  of  equal  parts  of  timJflura  the¬ 
baica  and  liniment,  fapon.  which  lias  oiten  prevent¬ 
ed  it.  If  this  fliould  not  produce  the  defirea  etle6l, 
he  informs  us  that  two  or  three  tea-fpoonfuls  of  iyrup. 
h  mecon.  given  in  the  hot  fit,  will  generally  mitigate 
the  fymptoms.  But  for  the  entire  removal  of  the  diteafe, 
after  purging  with  magnefia  alba,  he  preferibes  a  dram 
of  the  extradl.  cinchonas  with  a  tew  drops  of  tincl.  the¬ 
baic.  in  a  elyiter,  to  be  repeated  every  three  hours  for 
a  child  of  about  a  year  old.  When  the  flomach  is  op- 
preffed  with  phlegm,  the  magnefia  frequently  occafions 
vomiting,  which  fliould  be  promoted  witli  warm  water. 

The  conflant  heavinefs  of  the  head  occaiioned  by  thofe 
fevers  in  fuch  tender  contlitutions  is  bell  relieved  by 
the  application  of  a  blifler  to  the  back. 

Cinehona  has  alfo  proved  effectual  for  the  cure  of 
intermittents  in  children,  even  when  externally  applied, 
by  putting  the  powder  of  it  into  a  quilted  waillcoat. 

Of  its  efficacy  in  this  way  feveral  inftances  are  related 
by  Dr  Samuel  Pye  in  the  fecond  volume  of  Medi¬ 
cal  Obfervations  and  Inquiries.  In  fhort,  fo  effetfual 
was  it  found  in  removing  thefe  fevers  when  properly  ap¬ 
plied,  that  of  between  four  and  five  hundred  affli6led 
with  them  in  the  year  1765,  Dr  Lind  loft  only  two, 
neither  of  whom  had  taken  this  medicine. 

In  all  thefe  cafes,  a  vomit  was  adminiflered  when¬ 
ever  the  patient  complained  of  a  ficknefs  and  retching 
to  vomit,  or  was  feized  with  a  fpontaneous  vomiting  j 
and  cinchona  was  never  given  till  this  ficknefs  was 
removed,  or  a  purgative  taken  to  clear  more  perfe6lly 
the  whole  alimentary  canal.  In  thofe  patients  who 
were  troubled  with  a  cough,  attended  with  a  pain 
in  the  fide  affe6ling  the  breathing,  when  the  pain 
was  not  relieved  by  warm  fomentations,  the  balfa- 
muin  anodynum,  or  by  a  bliller,  Dr  Lind  gene¬ 
rally  ordered  a  few  ounces  of  blood  to  be  taken 
away,  and  endeavoured  to  flop  the  fever  as  foon  as 
poflible  by  the  adminiilration  of  cinchona ;  having 
found  that  every  return  of  the  fever  increafed  all  fuch 
pains  — When  the  hcadaeh  was  very  violent,  and 
liaraffed  the  patient  during  the  intermiffions,  the  fuc- 
cefs  of  cinchona  was  rendered  more  complete  by  the 
application  of  a  blifler  to  the  back. — A  giddinefs  of 
the  head,  which  is  the  fymptom  mofl  commonly  re¬ 
maining  after  even  a  flight  intermitting  fever,  was  ge¬ 
nerally  relieved  bv  the  fal  C.  C.  and  cinchona  in  wine. 

The  former  of  thefe  was  adminiflered  in  the  following 
manner. 

R.  Aq.  Alex.  Simp.  ^vii. 

Sal  C.  C.  3fs. 

Syr.  e  Corl.  Aurant.  |i.  M.  f.  julep.  Cap. 

Cochlear,  ij.  fubinde. 

If  from  the  continuance  of  the  fever  the  patient  was 
diflreffed  with  a  flatulence,  adiflention  of  the  abdomen, 
and  a  fwelling  of  the  legs,  a  fpoonful  of  tin£lura  fa- 
era,  with  the  addition  of  30  drops  of  the  fpirit.  lavend. 
coxnpoC  was  ordered  to  be  taken  every  night. — A 
H  h  2  continuance 
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Febres.  continuance  of  cinchona,  a  change  of  air,  and  the  cold 
1  ^  1  *  batli,  were  often  found  requilite  to  prevent  a  relapfc. 

Such  is  the  method  of  cure  recommended  by  this 
experienced  author,  who  has  alfo  difeovered  the  effica¬ 
cy  and  fuccefs  of  opium  in  intermitting  fevers.  He 
informs  us,  that  he  has  preferibed  an  opiate  to  up¬ 
wards  of  300  patients  labouring  under  this  difeafe  \ 
and  he  obferved,  that,  if  taken  during  the  intermiffion, 

.  it  had  not  the  leaf!  effeft  either  in  preventing  or  mi¬ 
tigating  the  fuceeeding  paroxyfm :  when  given  in  the 
cold  fit,  it  once  or  twice  feemed  to  remove  it ;  but 
when  given  half  an  hour  after  the  commencement  of 
the  hot  fit,  it  general1  y  gave  immediate  relief. — 
When  given  in  the  hot  fit,  the  effie&s  of  opium  are 
as  follow  :  1 .  It  ffiortens  and  abates  the  fit  5  and 

this  with  more  certainty  than  an  ounce  of  cinchona 
is  found  to  remove  the  difeafe.  2.  It  generally  gives  a 
fenfihle  relief  to  the  head,  takes  off  the  burning  heat 
of  the  fi  ver,  and  occafions  a  profufe  fueat.  This 
fweat  is  attended  with  an  agreeable  foftnefs  of  the 
Ikin,  inftead  of  the  burning  fenfati<  n  which  affedls 
patients  fweating  in  the  hot  fit,  and  is  always  much 
more  copious  than  in  thofe  who  have  not  taken  opium. 
3.  It  often  produces  a  foft  and  refre filing  fleep  to  a 
patient  tortured  in  the  agonies  of  the  fever,  from  which 
he  awakes  bathed  in  fweat,  and  in  a  great  meafure  free 
from  all  complaints. 

Dr  Lind  has  always  obferved,  that  the  cffe&s  of 
opium  are  more  uniform  and  con fi ant  in  intermitting 
fevers  than  in  any  other  difeafe,  and  are  then  more 
quick  and  obvious  than  thofe  of  any  other  medicine. 
An  opiate  thus  given  foon  after  the  commencement  of 
the  hot  fit,  by  abating  the  violence  and  leffening  the 
duration  of  the  fever,  preferves  the  confiitution  fo  en¬ 
tirely  uninjured,  that,  fince  he  ufed  opium  in  agues,  a 
dropfy  or  jaundice  has  fcldom  attacked  any  of  his  pa¬ 
tients  in  thofe  difeafes.  When  opium  did  not  imme¬ 
diately  abate  the  fymptoms  of  the  fever,  it  never  in- 
creafed  their  violence.  On  the  contrary,  moff  pa¬ 
tients  reaped  fomc  benefit  from  an  opiate  given  in  the 
hot  fit,  and  many  of  them  bore  a  larger  dofe  at  that 
time  than  they  could  do  at  any  other.  He  allures  us, 
that  even  a  delirium  in  the  hot  fit  is  not  increafed  by 
opium,  though  opium  will  not  remove  it.  Hence  he 
thinks  it  probable,  that  many  fymptoms  attending  thefe 
fevers  are  fpafmod’c  ;  but  more  efpecially  the  headach. 
However,  if  the  patient  be  delirious  in  the  fit,  the 
adminifiration  of  the  opiate  ought  to  be  delayed  until 
he  recovers  his  fenfes,  when  it  will  be  found  greatly  to 
relieve  the  weaknefs  and  faintnefs  which  commonly  fuc- 
ceed  the  delirium.  Dr  Lind  is  of  opinion,  that  opium 
in  this  difeafe  is  the  befi  preparative  for  cinchona ;  as  it 
not  only  produces  a  complete  intermiffion,  in  which  cafe 
alone  that  remedy  can  be  fafely  aclminificred  but  oc¬ 
cafions  fuch  a  faluiary  and  copious  evacuation  by  fweat, 
as  generally  to  render  a  much  lers  quantity  of  cinchona 
requilite.  He  commcnlv  preferibes  the  opiate  in  about 
two  ounces  of  tin&ura  faera,  when  the  patient  is  cof- 
tive,  who  is  to  take  the  cinchona  immediately  after  tlie 
fit.  By  thefe  means  the  paroxyfm  is  fiiortened,  and 
the  imeftines  are  cleanfed,  previous  to  the  adminifira¬ 
tion  of  cinchona  5  as  the  opiate  doth  not  prevent,  but 
only  fomc  what  retards,  the  operation  of  the  purgative. 
When  a  vomit  is  given  immediately  before  the  paroxyfm, 
the  adminifiration  of  the  opiate  fhould  be  pofiponed  till 
the  hot  fit  be  begun. 


CINE.  Prafttce. 

In  the  admiuillralion  of  cinchona,  care  fhould  be  Tertians, 
taken  that  it  be  of  a  good  quality.  And  different  opi-  s— - 
nions  have  been  entertained  with  refpeft  to  the  choice, 
even  where  there  is  no  reafon  to  believe  that  it  has  been 
adulterated  by  the  mixture  of  other  articles.  For  a  long 
time,  the  preference  was  given  to  fmall  quilled  pieces 
of  pale-coloured  bark  j  but  of  late  the  red  bark,  which 
is  generally  in  larger  maffes,  of  an  apparently  coarfer 
texture,  and  evidently  of  a  more  refinous  nature,  has 
been  highly  celebrated  by  Dr  Saunders  and  others. 

And  in  cafes  where  it  docs  not  difagree  with  the  fto- 
mach  or  excite  loofenefs,  it  is  admitted  by  the  moff  ac¬ 
curate  obfervers  to  be  more  powerful  in  preventing  the 
return  of  intermittents.  Whether  the  red  bark  be  the 
produfl  of  a  different  fpccies  of  the  cinchona,  or  be  ob¬ 
tained  as  well  as  the  pale  quilled  bark  from  the  cinchona 
officinalis,  is  not  yet  afeertained  with  fufficient  accura¬ 
cy.  Cinchona  of  a  yellow  colour  has  lately  been  im¬ 
ported  into  Britain  and  highly  extolled.  Its  botanical 
hiftory  is  not  afeertained.  It  contains  more  bitter  ex¬ 
tractive  matter,  and  more  tannin  and  gallic  acid,  than 
either  the  pale  or  red  ;  but  lefs  gum  than  the  pale,  and 
lefs  refin  than  the  red.  It  feems  to  produce  the  fame 
medical  effe&s  in  fmaller  dofes.  And  it  has  fometimes 
fucceedcd  in  the  cure  of  intermittents  where  the  pale 
and  red  cinchona  have  before  been  employed  in  vain. 

A  fpeeies  of  cinchona,  diftinguiffied  by  the  title  of 
cinchona  Jamaicenjis ,  has  been  difeovered  in  Jamaica 
and  other  iflands  in  the  Weft  Indies.  A  very  accurate 
defeription  of  it  has  been  given  by  Dr  Wright  of  Ja¬ 
maica  in  the  Philofophical  TranfaCtions  of  London.  The 
bark  of  this  fpeeies  alfo  has  been  recommended  in 
the  cure  of  intermittents  \  but  the  advantages  of  it 
have  not  hitherto  been  fufficiently  confirmed  by  experi¬ 
ence. 

The  barks  of  various  trees  readily  cultivated  in 
Britain,  particularly  different  fpeeies  of  the  falix,  the 
prunus,  the  fraxinus,  and  the  quercus,  have  by  fome 
been  reprefented  as  no  lefs  efficacious  than  the  cincho¬ 
na.  But  we  may  fafely  venture  to  affert,  that  although 
feveral  of  them  may  poffefs  fome  power  in  flopping  in¬ 
termittents,  yet  that  none  hitherto  tried  can  be  confi- 
dered  as  in  any  degree  approaching  to  the  cinchona  in 
point  of  efficacy. 

But  although  the  Peruvian  bark  be  the  befi  cure 
for  intermittents  hitherto  discovered,  yet  while  it  cam 
by  no  means  be  reprefented  as  the  only  cure,  it  is  very 
certain  that  other  remedies  have  in  different  cafes  fuc- 
cecded  after  the  cinchona  has  failed.  Cures  have  of¬ 
ten  been  obtained  by  the  ufe  of  different  aromatics, 
bitters,  and  aftringents.  Many  articles  from  the  mi¬ 
neral  kingdom  alfo  have  been  employed  with  advan¬ 
tage.  And  intermittents  have  unqueftionably  been  in 
certain  cafes  flopped  by  different  preparations  of  iron, 
zinc,  copper,  lead,  and  mercury.  But  of  all  the  ar¬ 
ticles  of  this  nature,  arfenic  has  of  late  been  the  molt 
celebrated.  Arfenic  is  on  good  grounds  conjeCtured 
to  be  the  bafts  of  an  article  much  employed  in  the 
cure  of  intermittents  in  fome  of  the  countries  where 
they  are  mofl  prevalent,  and  fold  under  the  title  of 
the  tajlelefs  ague  drop .  The  great  fuccefs  attending 
the  ufe  of  this  article,  led  Dr  Fowler,  an  ingenious  phy- 
fician  of  Stafford,  to  examine  it  with  particular  atten¬ 
tion.  And  in  a  treatife  which  he  has  lately  publifhed, 
entitled  Medical  Reports  on  the  effects  of  arfenic  in  the 
cure  of  agues,  he  has  given  a  formula  for  an  arfenicstl 
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folution,  which  he  has  found  very  fuceefsful  in  affec¬ 
tions  of  this  kind,  and  which  is  probably  very  nearly 
the  fame  with  the  taftelefs  ague  drop.  Dr  Fowler’s 
mineral  folution,  as  he  Ryles  it,  is  found  by  dilfolving 
64  grains  of  arfer.ic  and  as  much  fixed  vegetable  al¬ 
kaline  fait  in  a  pound  of  diftilled  water.  This  folu¬ 
tion  is  given  in  dofes  from  three  to  1  2  drop?,  varied 
according  to  the  condition  of  the  patient,  and  re¬ 
peated  two  or  three  times  a-day.  And  where  the 
cinchona  has  failed  in  flopping  intermittents,  it  feems 
to  be  one  of  the  moft  powerful  remedies  yet  dif- 
covered.  But  after  all  remedies  prove  ineffedtual,  in¬ 
termittents  are  often  flopped  by  change  of  feafon  and  of 
fituation. 

But  befides  the  remedies  employed  in  tertians  and 
other  intermittents,  with  the  view  of  preventing  the 
return  of  paroxyfms,  it  is  often  alfo  neceffary  to  employ 
powerful  articles  with  other  intentions,  particularly  to 
mitigate  and  (horten  the  paroxyfm  when  prefent  j  to  ob¬ 
viate  urgent  fymptoms,  efpecially  thofe  of  an  inflamma¬ 
tory  or  putrid  nature  ;  and  to  obtain  a  complete  apyrexia 
or  intermiflion  from  fever  after  the  paroxyfm  has  ceafed. 
With  thefe  intentions,  recourfe  is  not  unfrequently  had 
to  emetics,  laxatives,  blood-letting,  blifters,  opium,  dilu¬ 
ents,  or  fudorifics,  as  the  circumftances  of  the  cafe  may 
require. 


The  Irregular  or  Spurious  Tertian. 

Sp.  I.  var.  I.  B. 

Tertiana  notha  five  fpuria,  Sauv.  fp.  2.  Setineri . 

C leghorn.  Hoffman. 

The  charafleriftic  marks  of  this  fever  are,  that  its 
paroxyfms  laft  longer  than  1 2  hours,  and  confequcntly 
it  inclines  more  to  the  quotidian  or  continued  fever  than 
the  former.  Its  paroxyfms  have  no  flated  hour  of 
attacking.  The  cure.  however,  is  precifely  the  fame 
with  that  above  deferibed,  obferving  the  proper  cau¬ 
tions  already  mentioned  with  regard  to  the  ufe  of  the 
cinchona. 


manner  as  the  fir  A  ;  fo  that  according  to  the  way  Tertiana* 
phyficians  calculate  the  days  of  difeafes,  (by  beginning 
to  reckon  from  the  firfl  hour  of  their  invaflon),  both 
paroxyfms  happen  on  the  odd  days,  while  the  greateft 
part  of  the  even  days  is  calm  and  undiflurbed.'  But 
in  moft  double  tertians  the  patient  has  a  fit  every  day 
of  the  difeafe  j  the  fevere  one  commonly  appearing  at 
noon  upon  the  odd  days,  the  flight  one  towards  even¬ 
ing  on  the  even  days  \  though  fometimes  the  worft  of 
two  fits  happen  on  the  even  days. 

“  There  is  a  tertian  fever  fometimes  to  be  met  with, 
during  each  period  of  which  there  are  three  different 
fits,  and  as  many  intervals.  For  example,  towards 
Monday  noon  the  patient  is  feized  with  a  paroxyfm, 
which  declines  about  five  or  fix  o’clock  the  fame  even¬ 
ing  \  a  few  hours  after,  another  fit  begins,  and  con¬ 
tinues  until  morning  ;  from  which  time  there  is  an  in¬ 
terval  to  Tucfday  evening,  w  hen  a  third  fit  comes  on, 
and  lafts  moft  part  of  the  night.  On  Wednefday 
there  are  again  two  paroxyfms,  as  on  Monday,  and  on 
Thurfday  like  that  of  Tuefday  *,  and  thus  the  fever 
goes  on  with  a  double  fit  on  each  of  the  odd  days, 
and  a  Angle  fit  on  the  even  days. 

“  In  double  tertians,  that  interval  is  the  moft  con- 
fiderable  which  follows  the  fevere  fit  \  for  the  flight  fit 
oftener  ends  in  a  remiflion  than  intermiflion,  and  fre¬ 
quently  lingers  till  the  other  approaches  :  Hence.it 
is,  that  the  night  preceding  the  vehement  fit  is  much 
more  reftlefs  than  that  which  comes  after  it,  as  has 
been  obferved  by  Hippocrates.  In  double  tertians, 
the  vehement  fit  often  comes  on  a  little  earlier  in  each 
period,  while  the  flight  fit  returns  at  the  fame  hour, 
or  perhaps  later  and  later  every  fecond  day  :  fo  that  the 
motions  of  one  have  no  influence  on  thofe  of  the  other  j 
from  whence  it  appears,  that  each  of  thefe  fits  hath 
its  own  proper  independent  caufes.” 

Duplicated  Tertian.  Sp.  I.  var.  2.  D.  I2<j, 

Tertiana  duplicata,  Sauv.  fp.  14.  Jones .  River. 


128  The  Double  Tertian.  Sp.  1.  var.  2.  C. 

Tertiana  duplex,  Sauv.  fp.  13.  Vog .  G.  12.  Sennert . 

Cleg  horn. 

Duplicata,  Lin .  18. 

The  double  tertian  comes  on  every  day  \  but  differs 
from  the  quotidian  in  this,  that  its  paroxyfms  do  not 
anfwer  to  each  other  fingly,  but  alternately.  The 
firfl  day,  for  inftance,  the  fit  will  come  on  in  the  fore¬ 
noon,  in  the  fecond  in  the  afternoon,  the  third  in  the 
forenoon,  and  the  fourth  in  the  afternoon. 

Of  thefe  fevers  we  (hall  give  the  following  deferip- 
tion  from  Cleghorn’s  treatife  on  the  difeafes  of  Mi¬ 
norca  :  “  They  are  called  double  tertians  when  there 
arc  two  fits  and  two  intervals  within  the  time  of  each 
period.  But  commonly  there  is  fome  difference  between 
the  two  fits,  either  in  refpcfl  of  the  hour  they  come 
at,  the  time  of  their  duration,  or  the  nature  and  vio¬ 
lence  of  their  concomitant  fymptoms.  Some  double 
tertians  begin  in  this  manner. — On  the  evening  of 
Monday,  for  example,  a  flight  fit  comes  on,  and  goes 
off  early  next  morning  \  but  on  Tuefday,  towards  the 
middle  of  the  day,  a  more  fevere  paroxyfm  begins, 
and  continues  till  night.  Then  there  is  an  interval  to 
Wednefday  evening,  when  a  flight  fit  commences  a 
new  period  of  the  fever,  which  proceeds  in  the  fame 
3 


This  hath  two  fits  on  the  fame  day,  with  an  inter¬ 
mediate  day  on  which  there  are  none.  This  alfo  does 
not  differ  in  any  remarkable  particular  from  thofe  al¬ 
ready  deferibed. 

The  Triple  Tertian.  Sp.  I.  var.  2.  D. 

Tertiana  triplex,  Sauv.  fp.  15.  Cleghorn . 

Semitertiana,  Hoffman . 

Semitertiana  primi  ordinis,  Spig. 

This  differs  from  the  former  in  having  a  fingle  and 
double  fit  alternately  :  thus,  for  inftance,  if  there  be 
two  fits  the  firfl  day,  there  is  only  one  the  fecond, 
two  the  third,  one  the  fourth,  &c.  Its  cure  is  the  fame 
as  before* 

The  &w/-Tertian.  Sp.  I.  var.  2.  F. 

Hem  itri  tarns,  Celf. 

Semitertiana,  Cleghorn . 

Semitertiana  fecundi  ordinis,  Spig . 

Amphimerina  hemitritseus,  Sauv.  fp.  8. 

Amohimerina  pfeudo-hemitritseus,  Sauv.  fp.  9. 

The  femitertian  is  deferibed  by  Dr  Cullen  as  having 
only  an  evident  remijjion  between  its  paroxyfms  5  more 
remarkable  between  the  odd  and  even  day,  but  lefs 
fo  between  the  even  and  odd  one.  For  this  reafon, 
he  adds,  that  poflibly  fome  femitertians  ought  rather 

to 


to  be  claffed  among  the  remittents ;  and  owns  that  it  is 
difficult  to  fettle  the  boundaries  between  them.  But 
Cleghorn,  whom  he  quotes,  deferibes  it. in  the  follow- 
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it  feized  the  head,  and  proved  fatal  to  abundance  of  Tcrtiaca 


mg  manner. 


A  fit 


begins 


per  fon  s. 3 


on  Monday  noon,  for 


example,  and  goes  off  the  fame  night.  On  Tuefday 
afternoon  a  fecond  fit  comes  on,  and  gradually  in- 
creafes  till  Wednefday  night,  when  it  terminates.  On 
Thurfday  morning  there  is  fuch  another  interval  as 
happened  on  Tuefday  morning :  But  on  Thurfday 
afternoon  another  long  fit  like  the  preceding  com¬ 
mences  \  and  returning  regularly  every  fecond  day,  leaves 
only  a  fhort  interval  of  ten  or  twelve  hours  during  the 
tight  and  forty. 

Concerning  the  cure  of  thefc  fevers  Dr  Cullen  ob- 
ferves,  that  though  no  entire  apyrexia  oecurs,  cinchona 
may  be  given  during  the  remiffions  :  and  it  fliould  be 
given  even  though  the  remiffions  be  inconfiderable  ;  if, 
from  the  known  nature  of  the  epidemic,  intermiffions  * 
or  confiderable  remiffions  are  not  to  be  expelled,  and 
that  great  danger  is  apprehended  from  repeated  exa¬ 
cerbations. 

The  Sleepy  Tertian.  Sp.  I.  var.  3.  G. 

Tertiana  carotica,  Sauv.  fp.  10.  Werlhof. 

Tertiana  hemiplegica,  Sauv .  fp.  20.  Werlhof. 

Quotidiana  foporofa,  Sauv .  fp.  8.  Car .  Pif. 

Febris  caput  impetens,  Sydenham ,  ep.  ad.  R.  Brady. 


From  this  defeription  of  Sydenham’s  we  may  have 
an  idea  of  the  nature  of  the  diitaie.  As  to  its  cure  he 
ftrongly  recommends  cinchona  }  telling  us,  that,  even 
in  the  mojl  continued  kind  of  intermit  tents,  “  the  nearer 
the  intermittent  approaches  to  a  continued  fever,  either 
fpontaneoufly,  or  from  ufmg  too  hot  a  regimen,  fo  much 
the  more  neceffary  is  it  to  exhibit  a  larger  quantity  of 
the  bark  ;  and  that  he  took  advantage  of  a  remiffion, 
though  ever  io  Imall.” 

The  Spafmodic  or  Convulfve  Tertian.  Sp.  I.  j~ 
var.  3.  H. 

Tertiana  aflhmatica,  Sauv.  fp.  6.  Bonnet. 

Tertiana  hyflerica,  Sauv.  fp.  8.  Wedel.  A.  N.  C. 

Dec.  I.  A.  II.  obf.  193. 

Hyfteria  febricofa,  Sauv.  G.  13  c.  fn.  8.  A.  N.  C. 

Dec.  I.  Ann.  II. 

Tertiana  epileptica,  Sauv.  fp.  t6.  Ca/der.  Lautter. 
(Quotidiana  epileptica,  Sauv.  fp.  3.  Edinb.  Elfays* 
vol.  v.  art.  49. 

Ecclampfia  febricofa,  Sauv.  G.  139.  fp.  iy» 

Epilepfia  febricofa,  Sauv.  G.  134.  fp.  9. 

Tertiana  tetanodes  Med.  Beobaclit  I.  Band. 

Tetanus  febricofus,  Sauv.  G.  122.  fp.  10.  S/orL 
Ann.  Med.  II. 


This,  according  to  Vogel,  is  a  moll  dangerous  fpe- 
cies,  and  very  commonly  fatal ;  for  which  reafon  he 
ranks  it  among  thofe  intermittents  which  he  calls  ma¬ 
lignant.  Sometimes  he  tells  us  the  alarming  fymptom 
of  a  fleepinefs  comes  on,  not  at  the  beginning  of  the 
difeafe,  but  will  unexpectedly  occur  during  the  third, 
fourth,  fifth,  or  fixth  paroxyfm.  It  commonly  begins 
with  the  cold  fit,  and  continues  during  the  whole  time 
of  the  paroxyfm,  and,  becoming  Itronger  at  every  fuc- 
ceeding  one,  at  laft  terminates  in  a  mortal  apoplexy. 
Sometimes  fevers  of  this  kind  rage  epidemically.  Vo¬ 
gel  relates,  that  he  faw  a  fimple  tertian  changed  into 
one  of  thefe  dangerous  fevers.  The  patient  was  a  wo¬ 
man  of  a  delicate  conflitution,  and  the  fymptoms  ap¬ 
peared  in  confequenee  of  her  being  put  in  a  violent 
paffion  :  however,  it  occurred  but  once,  and  (he  reco¬ 
vered.  Hoffman  mentions  a  carus  in  a  double  tertian 
occurring  feven  times  without  proving  mortal  \  though 
Vogel  fays,  that  the  powers  of  nature  are  very  feldom 
fufficient  to  conquer  the  difeafe. 

In  1678,  Dr  Sydenham  tells  us  that  intermittents 
raged  epidemically  at  London,  where  none  had  ap¬ 
peared  before  from  1664.  Of  them  u  it  is  to  be  noted 
(fays  he),  that  though  quartans  were  moll  frequent 
formerly,  yet  now  tertians  or  quotidians  were  mod 
common,  unlefs  the  latter  be  entitled  double  tertians  : 
and  likewife,  that  though  thefe  tertians  fometimes 
began  with  chilnefi  and  ffiivering,  which  were  fuc- 
ceeded  firft  by  heat,  and  foon  after  by  fweat,  and  end¬ 
ed  at  length  in  a  perfeCl  intermiffion,  returning  again 
after  a  fixed  time ;  yet  they  did  not  keep  this  order 
after  the  third  or  fourth  fit,  efpecially  if  the  patient 
was  confined  to  his  bed  and  ufed  hot  cardiacs,  which 
increafe  the  difeafe.  But  afterwards  this  fever  be¬ 
came  fo  unufually  violent,  that  only  a  remiffion  hap¬ 
pened  in  the  place  of  an  intermiffion  5  and  approach¬ 
ing  every  day  nearer  the  fpecies  of  continued  fevers, 


Tertians  of  this  kind  occur  with  very  different 
fymptoms  from  thole  of  the  true  ones,  and  fometimes 
even  with  thofe  which  are  very  extraordinary.  In 
fome  they  are  attended  with  lymptoms  of  allhma, 
in  others  with  thofe  ot  hyflerics,  in  others  with  con- 
vullions.  Where  the  fymptoms  of  afihma  occur,  the 
difeafe  mull  be  treated  with  diuretics  and  antifpalmo- 
dics  joined  with  cinchona.  In  the  hyfleric  allhma  the 
lit  comes  on  vTith  cold,  yawning,  cardialgia,  terror 
and  dejection  of  mind.  The  difeafe  is  to  be  remov¬ 
ed  by  mild  aperients  and  antihyfterics  joined  with  cin¬ 
chona. 

Of  the  convulfive  tertian  we  have  a  moll  remarkable 
inltance  in  the  Edinburgh  Medical  Effays,  vol.  v. 
The  patient  was  a  farmer’s  fon  about  26  years  of  age, 
of  a  ilrong  plethoric  habit  of  body.  He  had  labour¬ 
ed  under  an  ague  half-a  year,  and  had  taken  a  great 
deal  of  Peruvian  bark.  W  hile  he  was  telling  his  cafe 
to  the  furgeon  (Mr  Baine  of  Pembroke),  he  was  fud- 
denly  taken  with  a  violent  Ramping  of  his  feet  5  and 
the  convulfions  gradually  afeended  from  the  foies  of  the 
feet  to  his  legs,  thighs,  belly,  back,  and  Ihouldcrs. 
His  head  was  then  molt  violently  convulfed,  with  a 
total  deprivation  of  fpeech  ;  but  he  had  a  molt  di final 
vociferation,  which  might  have  been  heard  at  a  con- 
fiderable  dilfance,  his  abdomen  and  thorax  working 
and  heaving  violently  and  unufually  in  the  mean  time. 
This  fit  having  lafled  half  an  hour,  a  profufe  fweat 
broke  out  over  all  his  body,  which  relieved  him  5  and 
he  then  became  capable  of  anfwering  fuch  queliions 
as  were  put.  Theie  extraordinary  fits,  he  faid,  had 
been  occalioned  by  a  fright,  and  his  neighbours  had 
concluded  that  he  was  bewitched.  They  returned 
fometimes  twice  a-day,  and  always  at  the  times  the 
ague  ufed  to  return.  During  the  paroxyfm  his  pulf« 
was  very  high  and  quick,  his  face  much  inflamed, 
and  his  ©yes  ready  to  Hart  out  of  his  head.  After 

th& 
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Fcbres.  the  fit  was  over,  lie  dnmplained  of  a  moft  torturing 


247 


pain  of  the  bowels.  His  tongue  was  generally  moiit, 
and  he  had  a  fuppreflion  of  urine.— This  formidable 
difeafe,  however,  was  totally  fubdued  by  the  ufe  of 
cinchona,  mercurials,  antifpafmodics,  opiates,  and  falinc 
draughts. 

*34  The  Eruptive  Tertian.  Sp.  I.  var.  3.  I. 

Tcrtiana  petechialis,  Sauv.  fp.  3.  Donat .  Lautter. 

Tertiana  fcorbutica,  Wedel.  A.  N.  C.  Dec.  I.  A. 
II.  obf.  193. 

Tertiana  urticata,  Sauv.  fp.  22.  Planchon .  Journ.  de 
Med.  1 7 63.  Cleghorn . 

Tertiana  miliaris,  Sauv .  fp.  21.  Walthieri  de  Med. 
Ger. 

This  fpecies  of  tertian  is  accompanied  with  red  or 
livid  blotches  on  the  Ikin,  or  an  eruption  like  that  oc- 
cafioned  by  the  ftinging  of  nettles.  In  the  latter  cafe 
Dr  Cleghorn  fays  the  difeafe  is  very  dangerous  $  and 
as  the  former  indicates  an  incipient  diffolution  and  pu- 
trefa&ion  of  the  blood,  it  mull  alfo  be  reckoned  of  very 
dangerous  tendency. 

f35  The  Inflammatory  Tertian.  Sp.  I.  var.  3.  K. 

Tertiana  pleuritica,  Sauv .  fp.  4.  Valef.  Lautt . 

Pleuritis  periodica,  Sauv .  G.  103.  fp.  14. 

Tertiana  arthritica,  Sauv,  fp.  5.  Morton .  Lautt . 

Sauvages  informs  us,  that  he  has  feen  a  true  and 
genuine  pleurify  having  all  the  pathognomic  ligns  of 
the  difeafe,  but  afluming  the  form  of  an  intermittent  *, 
that  is,  the  patient  is  one  day  affe&ed  with  the  pleuri¬ 
fy,  and  the  next  feemingly  in  perfeft  health.  He  alfo 
tells  us,  that  in  the  month  of  May  1760,  a  tertian 
raged  epidemically,  which  after  the  third  fit  imitated 
a  pleurify,  the  pain  of  the  fide,  and  difficulty  of 
breathing  coming  regularly  on,  and  the  fever  from 
an  intermittent  becoming  remittent  j  the  blood  had 
alfo  the  fame  appearance  with  that  of  pleuritic  per. 
fons,  and  the  diftemper  yielded  to  bleeding  and  gentle 
cathartics, — Morton  alfo  informs  us,  that  he  has  ob- 
ferved  fimilar  diforders  an  hundred  times,  which  were 
always  certainly  and  fafely  cured  by  the  Peruvian 
bark. 

135  The  Tertian  complicated  with  other  Diforders . 

Sp.  I.  var.  4. 

Tertiana  fcorbutica,  Sauv.  fp.  9.  Etmuller ,  Timceus. 

Tertiana  fyphilitica,  Sauv.  fp.  17.  Deidier . 

Tertiana  verminofa,  Sauv.  fp.  18.  Stifler .  in  a 61. 

Helmftad.  Lancif.  de  noxiis  palud.  Pringle . 

Ramaz  zint,  Van  den  Bofch.  de  conft.  vermin. 

The  fcorbutjc  tertian,  according  to  Sauvages,  is  ex¬ 
ceedingly  anomalous,  its  periods  being  fometimes  much 
anticipated,  and  fometimes  much  postponed.  It  is  ex¬ 
ceedingly  obflinate,  and  will  return  if  the  body  be 
not  cleared  of  its  fcorbutic  taint.  The  patient-  is  affect¬ 
ed  with  lancinating  pains  of  a  wandering  nature.  The 
urine  lets  fall  a  dulky  red  fediment,  or  a  thick  branny 
matter  is  copioufiy  (battered  up  and  down  in  it,  feem- 
ingly  tinged  with  blood.  The  ufual  fymptoms  of  (cur- 
vy,  viz.  livid  fpots,  and  rotten  fetid  gums,  alfo  fre¬ 
quently  occur.  For  this  the  Peruvian  bark  is  very  ufc- 
ful,  both  as  a  febrifuge  and  antifcorbutic. 

A  tertian  accompanied  with  worms  is  taken  notice 


of  by  Sir  John  Pringle  in  his  treatife  on  the  difeafes  of  Tertiana. 
the  army.  The  worms,  he  tells  us,  were  of  the  round 
kind  ;  and  though  we  are  by  no  means  to  reckon  them 
the  eaufe  of  the  fever,  they  never  failed  to  make  it 
worfe/  occafioning  obftinate  gripings  or  ficknefs  at  fto- 
mach.  In  thefe  cafes  flitches  were  frequent ;  but,  be¬ 
ing  flatulent,  were  not  often  relieved  by  bleeding.  The 
worms  were  difeharged  by  vomiting  as  well  as  by  (tool. 

For  difeharging  thefe  worms,  he  commonly  gave  half 
a  dram  of  rhubarb  -with  12  grains  of  calomel  *,  without 
obferving  any  inconvenience  from  fuch  a  large  dofe  of 
mercury.  Anthelmintics,  which  a£l  (lowly,  had  little 
chance  of  doing  good  ;  for  though  worms  will  fome¬ 
times  lie  long  in  the  bowels  without  giving  much  un- 
cafinefs  to  a  perfon  otherwife  well,  yet  in  a  fever,  efpe- 
cially  one  of  a  putrid  kind  (to  which  his  intermittents 
always  feemed  to  incline),  the  worms  being  diilurbed 
by  the  increafe  of  heat,  and  the  corruption  of  the  hu¬ 
mours  in  the  prim, ce  via?,  begin  to  move  about,  and 
flruggle  to  get  out.  Lancifius,  who  makes  this  remark, 
adds,  that  upon  opening  the  bodies  of  fome  who  had 
died  at  Rome  of  fevers  of  this  kind,  wounds  were  found 
in  the  inteftines  made  by  the  biting  of  the  worms  5  nay, 
that  fome  of  them  had  even  pierced  through  the  coats 
of  the  guts,  and  lay  in  the  cavity  of  the  abdomen. 

Pringle  never  had  any  inflance  of  this  ;  but  knew 
many  cafes  in  which  the  worms  cfcaped  by  the  patient’s 
mouth,  though  there  had  been  no  previous  retching  to 
bring  them  up.  One  foldier  was  thrown  into  violent 
convulfions,  but  was  cured  by  the  above-mentioned 
powder. 


The  Tertian  varied  from  its  Origin .  Sp.  I. 
var.  5. 

Tertiana  accidentalis,  Sauv.  fp.  1 2.  Sydenham . 

Tertiana  a  fcabie,  Sauv.  fp.  12.  Juncker ,  tab.  8o« 
Hoffman ,  II.  p.  12. 

The  exiftence  of  fevers  of  this  kind,  as  we  have  al¬ 
ready  obferved,  is  denied  by  Dr  Cullen  $  the  acci¬ 
dental  fever  of  Sauvages  was  faid  to  arife  from  any 
(light  error  in  the  non-naturals,  and  confequently  was 
very  eafily  cured.  That  which  arofe  from  the  repul- 
lion  of  the  itch,  was  cured  as  foon  as  the  eruption  re¬ 
turned. 
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The  Tertian  with  only  a  remiffion  between  the  Remittent 
fits.  Sp.  II.  tertian. 

Tritaeophya,  Sauv .  Gen.  85.  Sag .  p.  695. 

Tritaeus,  Lin.  21. 

Hemitritaea,  Lin .  23. 

Tertianae  remitt entes  et  continue  AuCtorum. 

Tertianae  fubintrantes,  proportionatae,  fubcontinuse, . 

Torti. 

Tertiana  (iibcontinua,  Sauv .  fp.  T9. 

Quotidiana  deceptiva,  Sauv.  fp.  2. 

Amphimerina  femiquintana,  Sauv.  fp.  24* 

Tritaeophya  deceptiva,  Sauv.  fp.  10,. 

Caufus  Hippocratis . 

Tritaeophya  cauliis,  Sauv.  fp.  2. 

Febris  ardens  Boerhaavii ,  aph.  738. 

Tertiana  perniciofa,  quae  fimulata  tertiani  circuitus 
effigie  lethalis,  et  mille  aecidentibus  periculofiffi— 
mis  implicata,  exiftit.  Lud.  Mercatus . 

Tertiana  peftilens,  P.  Sal .  Diverfus . 


Tertiarfa 
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Tertiana  maligna  peftilens,  Rivcrii. 

Morbus  Hungaricus.  Lang .  Lemb,  Sennert .  Jor¬ 

dan, 

Languor  Pannonicus,  Cober, 

Amphimerina  Hungarica,  Sauv,  fp.  io. 

Hemitritaeus  peftilens,  Schenck.  ex  Corn .  Gamma, 
Febres  peftilentes  /Egyptiorum,  Alptn, 

Febris  tertiana  epidemica,  Bartholin, 

Febres  epidemicae,  autumni  1657  *6^8,  Willis, 

Febris  fyneches  epidemica,  ab  anno  1658  ad  1664. 

et  poftea  ab  anno  1673  ad  1691,  Morton, 

Febres  autumnales  incipientes,  Sydenham, 

Affe&us  cpidemicus  Leidenfis,  Fr.  Sylvn. 

Morbus  epidemicus  Leidenlis,  1669,  Fanois, 
Tertianee  perniciofae  et  peftilentes,  et  febres  eaftren- 
fes  cpidemicae,  Lanciji, 

Febres  intermittentes  anomalae  et  mall  moris,  Hoff¬ 
man, 

Febris  cholerica  minus  acuta,  Hoffman, 

Febris  epidemica  Leidenfis,  anno  1 719,  Koker  apud 
Haller ,  Dilp.  tom.  v. 

Amphimerina  paludofa,  Sauv.  fp.  19. 

Febris  paludum,  Pringle, 

Bononienfis  conftitutio  hiemalis  1 7  29,  Bcccan  in 

A.  N.  C.  vol.  iii. 

Amphimerina  biliofa,  Sauv,  fp.  22. 

Febris  caftrenlis,  Pringle ; 

Febris  putrida  epidemica,  Huxham  de  aere  ad  ann . 

x729’#  . 

Febris  biliofa  Laufanenfis,  Tiffot, 

Tritaeophya  Wratiflavienfis,  Sauv.  fp.  3.  Hahn. 
Epidemia  verna  Wratiflav.  in  App.  ad  A.  N.  C* 
vol.  x. 

Tritaeophya  Americana,  Sauv.  fp.  12. 

Febris  anomala  Batava,  Grainger. 

Morbus  Naronianus,  Pujati. 

Febris  continua  remittens,  Hillary’s  difeafes  of  Bar* 
badoes. 

Febris  remittens  Indiae  Orientalis,  Lind .  diflf.  inaug. 
1768. 

Febris  critica  et  febr.  biliofa  aeftatis,  Rouppe. 

Febris  remittens  regionum  calidarum,  Lind  on  the 
difeafes  of  hot  climates. 

A.  Tertiana  cholerica  five  dyfenterica.  Tort.  Therap. 

Special,  lib.  iii.  cap.  1.  Lautter.  Hift.  Med.  caf.  6. 
16.  17.  20.  Morton ,  App.  ad  Exerc.  II. 

B.  Tertiana  fuberuenta  five  atrabiliaris,  Tort,  ibid.  Ne¬ 

ver  fecn  by  C leghorn. 

C.  Tertiana  cardiaca,  Tort.  ibid.  Lautter.  Hift.  Med. 

caf.  15.  16.  23. 

Amphimerina  cardiaca,  Sauv.  fp.  5. 

Tritaeophya  aflodes,  Sauv.  fp.  6. 

Febris  continua  affodes,  Vog .  27. 

D.  Tertiana  diaphoretica,  Tort.  ibid. 

Tritaeophya  typhodes,  Sauv.  fp.  4. 

Tritaeophya  elodcs,  Sauv.  fp.  5. 

Febris  continua  elodes,  Vog .  21. 

E.  Tertiana  fyncopalis,  Tort.  ibid.  Lautter.  caf.  II.  12. 

13.  T  5.  16. 

Tritaeophya  fyncopalis,  Sauv.  fp.  1. 

Amphimerina  fyncopalis,  Sauv.  fp.  4. 

Amphimerina  humorofa,  Sauv.  fp.  6. 

Febris  continua  fyncopalis,  Vog.  29. 

F.  Tertiana  algida,  Tort.  ibid.  Lautter.  caf.  13. 
Amphimerina  epiala,  Sauv.fy.  3. 
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Amphimerina  phricodes,  Sauv.  fp.  7.  Tertiana* 

Tritaeophya  leipyria,  Sauv.  fp.  9. 

Tertiana  leipyria,  Sauv.  fp.  23.  Valcarenglu  Med. 

Ration,  p.  18. 

Febris  continua  epiala  et  leipyria,  Vog.  19.  et  24. 

G.  Tertiana  lethargica,  Tort.  ib. 

Tritaeophya  carotica,  Sauv.  fp.  7.  Lautter .  1.  7.  14. 

Tertiana  apople&ica,  Morton.  Exerc.  I.  cap.  ix. 
hift.  25. 

Tertiana  foporofa,  Werlhof.  de  febr.  p.  6. 

Febris  epidemica  Urbevetana,  Lanctf.  de  noxiis  pal. 
effluv.  I.  II.  c.  3. 

The  remittent  fevers  are  much  more  dangerous  than 
the  true  intermittents,  as  being  generally  attended  with 
much  greater  debility  of  the  nervous  iyftem  and  ten¬ 
dency  to  putrefcency  in  the  fluids  than  the  latter.  Sau- 
vages  divides  his  tritaeophya,  a  remittent  tertian  into 
the  following  fpecies  : 

1.  T ritceophya  fyncopalis ,  or  that  attended  with  faint-  l3$ 
ing.  It  begins  like  a  tertian,  with  cold  fucceeded  by 
heat  and  profufe  fweating  *,  but  attended  with  much 
more  dangerous  fymptoms,  fuch  as  cardialgia,  enormous 
vomiting,  great  weaknefs,  fmall  contracted  pulfe,  cold- 

nefs  of  the  extremities,  and,  unlefs  timely  aftiftance  be 
given,  kills  during  the  feeond  or  third  paroxyfm. 

2.  The  caufusy  or  burning  fever  of  Hippocrates,  M© 
returns  every  third  day  without  any  new  fenfation  of 
cold ;  and  is  attended  with  great  thirft,  heat,  but  with¬ 
out  diarrhoea  or  fweat,  and  continues  only  for  one 
week  or  two  at  the  utmoft.  It  attacks  chiefly  young 
people  of  a  robuft  and  bilious  habit  of  body,  who  have 
been  accuftomed  to  much  exercife,  and  expofed  to  the 

fun  during  the  heats  of  fummer,  and  have  alfo  ufed  a 
phlogiftic  regimen.  The  tongue  is  dry,  fometimes 
black  ;  the  urine  of  a  red  or  flame  colour  \  together 
with  pain  of  the  head,  anxiety,  and  fometimes  other 
fymptoms  ftill  more  dangerous. 

3.  Tritceophya  Vratifavienfis ,  was  a  peftilential  difeafe  14* 
occafioned  by  famine,  during  which  the  people  fed  on 
putrid  aliments  :  the  air  was  infeCled  by  the  vaft  num¬ 
bers  of  bodies  of  thofe  flain  in  battle,  and  the  inhabitants 
were  alfo  dejeCted  by  reafon  of  being  deprived  of  their 
harveft,  and  other  calamities ;  to  all  which  was  added 

the  continuance  of  a  calm  in  the  atmofphere  for  a  long 
time.  It  began  with  an  acute  fever,  leipyria  or  coldnefs 
of  the  external  parts  and  a  fenfation  of  burning  heat 
inwardly  \  general  weaknefs  ;  pain  of  the  head  and 
praecordia  y  ferous,  or  bilious  diarrhoea  \  a  delirium,  in 
fomc  furious,  and  accompanied  with  a  dread  of  be¬ 
ing  expofed  to  the  air  my  on  the  feeond  day  the  thirft 
was  violent,  attended  with  a  bilious  vomiting,  as  well 
as  diarrhoea,  tough  vifeid  fpitting,  fainting,  burning 
heat  in  the  bowels,  the  tongue  dry  and  feeming  as  i i 
burnt  with  a  hot  iron,  a  fupprtflion  of  the  voice,  anxi¬ 
ety,  ftupor,  after  which  quickly  followed  convulflons 
and  death.  In  fome  fevers  leipyria  came  on  with  an 
exceeding  great  cold  of  the  extremities,  prefently  fol¬ 
lowed  by  an  intolerable  heat  of  the  vifeera,  with  fymp- 
tomatic  fweats,  violent  diarrhoea,  followed  by  a  very 
itchy  miliary  eruption.  On  the  fourth  day  came  on 
copious  fweats,  fpafms  of  the  lower  jaw,  naufea,  invo¬ 
luntary  pafting  of  urine,  flight  delirium,  a  flux  of  ichor¬ 
ous  matter  from  the  noftrils,  an  exceeding  tough  fpit¬ 
ting,  an  epilepfy,  and  death.  Profeflbr  Hahn,  who 
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Fcbres.  gives  the  hiftory  of  this  difeafe,  was  himfelf  attacked 
by  it,  and  fuffered  in  the  following  manner  :  On  the 
firft  day  was  a  violent  feverifh  paroxyfm  without  rigor, 
a  ftiarp  pain  in  the  occiput,  and  immediately  an  inflam¬ 
matory  pain  over  the  whole  head  ;  the  feet  were  ex¬ 
tremely  cold,  and  the  extremities  rigid  with  fpafms. 
The  pain  continued  to  increafe  daily  to  fuch  a  degree, 
that  the  contact  of  the  air  itfelf  became  at  laft  intoler¬ 
able  ;  a  dejection  of  mind  and  incredible  Weaknefs  fol¬ 
lowed  ;  he  paffed  reftlefs  nights  with  continual  fweat  - 
ing,  heavy  and  pained  eyes,  and  an  univerfal  fenfation 
of  rheumatifm  over  the  whole  body.  On  the  third 
day  the  pains  were  affuaged,  but  he  had  a  very  bad 
3nght.  On  the  fourth  day  all  the  fymptoms  were  worfe, 
the  feet  quite  chilled,  the  hands  very  red  and  agitated 
with  convulfive  motions  ;  he  was  terrified  with  appre- 
henfions  of  death,  and  had  a  vomiting  every  now  and 
then  :  this  day  fponges  dipped  in  cold  water  were  ap¬ 
plied  over  the  whole  body,  and  he  ufed  cold  water  for 
his  drink.  On  the  eighth  day  the  pulfe  was  convul¬ 
five  ;  and  the  pains  were  fo  violent  that  they  made  him 
cry  out  almoft  continually.  On  the  ninth  day  he  v/as 
delirious,  and  threw  up  fome  grumous  blood.  On  the 
nth  his  pulfe  was  more  quiet,  and  he  had  a  fweat  ;  a 
dcco£lion  of  cinchona  was  given  :  his  voice  was  bro¬ 
ken,  his  fpeech  interrupted,  and  his  teeth  chattered  up¬ 
on  one  another.  On  the  1 2th  his  jaw  Was  convulfed, 
he  had  a  rifus  fardonicus,  and  deafnefs ;  ‘  after  which 
the  paroxyfms  returned  lefs  frequently,  and  only  to¬ 
wards  night.  On  the  14th  he  had  a  chilling  cold  over 
the  whole  body,  a  cold  fweat  ;  frequent  lotions  were 
applied,  and  all  the  fymptoms  became  milder.  On  the 
1 8th  he  had  a  quick  delirium,  but  fainted  as  foon  as 
taken  out  of  bed  ;  a  fenfation  of  hunger,  followed  by 
copious  fweats  ;  profound  fleep  ;  an  averfion  from 
noife  ;  every  thing  appeared  new  and  extraordinary. 
On  the  36th  a  cholera;  on  the  48th  a  fealing  off  of  the 
fkin,  and  falling  off  of  the  nails.  This  epidemic  car¬ 
ried  off  above  3000  people  at  Warfaw.  Frequent  lo¬ 
tion  of  the  body  either  cold  or  tepid,  watery  glyfiers, 
and  the  copious  introduction  of  watery  fluids  under 
the  form  of  drink,  were  of  fervice.  But  the  moft  fa¬ 
vourable  crifis  was  under  the  form  of  fome  cutaneous 
eruption. 

H2  4.  Tritcvophya  typhodes .  The  principal  fymptom  of 
this  fever  was  a  continual  fweat  with  which  the  pa¬ 
tients  were  almoft  always  wet ;  with  paroxyfms  re¬ 
turning^  every  third  day.  Sauvages  tells  Us,  that  he 
had  twice  an  opportunity  of  obferving  this  fever ;  one 
was  in  the  teacher  of  an  academy,  about  40  years  of 
age,  and  of  a  melancholic  temperament.  He  fweated 
every  fecond  night  fo  plentifully,  that  he  was  obliged 
to  change  his  linen  nine  times  ;  and  even  on  the  inter¬ 
mediate  days  was  never  perfeCUy  free  of  fever,  and  had 
his  fkin  moiftened  with  fweat.  The  other  was  of  a 
wToman  who  went  about  in  man’s  clothes,  and  was  dif- 
covered  only  after  her  death.  The  difeafe  began  with 
a  flight  fenfation  of  cold,  after  which  fhe  fweated  for 
eight  hours.  It  was  attended  with  the  highefl  de¬ 
bility,  anxiety,  and  at  the  fame  time  an  infatiable 
hunger. 

*43  5.  'Tritcvophya  elodeSy  was  an  inflammatory  epidemic, 

but  not  contagious,  terminating  about  the  14th  or  21ft 
day.  The  difeafe  came  on  in  the  night  time,  with 
difturbed  reft,  univerfal  weaknefs,  watching’s,  great 
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heat  and  fweat,  rednefs  of  the  face  and  almoft  of  the  Tertiana. 
whole  body,  fparkling  eyes,  the  tongue  dry  and  white ;  ' 'V~—J f 

a  hard,  tenfe,  and  turgid  pulfe  :  about  the  third  day 
a  kind  of  frenzy  frequently  came  on  with  the  feverifh 
paroxyfm,  the  forerunner  of  an  univerfal  miliary  erup¬ 
tion  ;  or,  what  was  worfe,  with  purple  fpots  fo  clofe 
together,  that  they  looked  like  an  eryfipelas  of  the 
whole  body.  Sometimes  blifters  of  the  fize  of  fmall 
pearls,  filled  wtth  acrid  ferum,  appeared  on  the  neck, 
armpits,  and  trunk  of  the  body,  which  were  of  all  the 
fymptoms  the  moft  dangerous.  There  was  a  variety 
of  the  difeafe,  which  Sauvages  calls  the  humoralis ,  and 
in  which  the  pulfe  was  foft  and  feeble,  with  greater 
weaknefs  over  the  whole  body,  and  the  difpofition  to 
fleep  more  frequent  than  in  the  other;  the  eyes  lan¬ 
guid  ;  the  tongue  very  white,  but  not  dry ;  and  -worms 
were  fometimes  difeharged. 

6.  Tritcvophya  ajfodes .  This  fpecics  arofe  from  a  144 
foulnefs  of  the  primae  vise,  and  the  effluvia  of  waters 

in  which  hemp  had  been  fteeped.  It  began  with  ri¬ 
gor,  followed  by  great  heats,  reftlefsnefs,  tofling  of  the 
limbs,  faintings,  immoderate  tliirft,  drynefs  of  tongue, 
delirium,  and  at  length  exceflive  wratchings ;  thefe 
laft,  however,  .were  lefs  dangerous  than  vertigo  or  a 
comatofe  difpofition,  which  brought  on  convulfions  or 
apoplexies.  * 

7.  Tritcvophya  carotica .  This  had  exacerbations  145 

every  other  evening ;  and  its  diftinguifhing  fymptom 

was  an  exceflive  inclination  to  fleep,  preceded  by  a 
fevere  headach,  and  followed  by  delirium,  and  fome¬ 
times  convulfions  ;  the  tongue  was  black,  and  the  pa¬ 
tient  infenfible  of  thirft  after  the  delirium  came  on. 

In  thofe  cafes  where  the  difeafe  proved  fatal,  a  fub- 
fultus  tendinum  and  other  alarming  fymptoms,  came 
on. 

8.  Tritcvophya  leipyria  is  only  a  variety  of  the  tritae-  146  , 
ophya  caufus,  already  deferibed. 

9.  Tritcvophya  deceptiva .  This  fpecies  at  firft  aflumes  147 
the  appearance  of  a  continued  fever ;  but  afterwards  de¬ 
generates  into  a  remittent,  or  even  an  intermittent.  It 

is  deferibed  by  Sydenham,  but  attended  with  no  re¬ 
markable  fymptoms. 

10.  The  laft  of  Sauvages’s  fpecies  of  Tritaeophya  14* 
belonging  to  the  remitting  tertian  is  the  Americana, 

This,  according  to  Sauvages,  is  the  ardent  fever  with 
which  the  Europeans  are  ufually  feized  on  their  firft 
arrival  in  America,  and  generally  carries  off  one  half  of 
them.  Of  this  there  are  two  varieties,  the  very  acute 

and  the  acute.  The  very  acute  ends  before  the  feventh 
day.  It  comes  on  a  few  days  after  the  perfon’s  arrival, 
with  lofs  of  appetite,  with  dyfpnoea  and  fighing  from 
weaknefs,  headach,  laflitude,  and  pain  of  the  loins :  a 
pyrexia  fucceeds,  with  great  thirft,  fweat,  and  heat ; 
the  ficknefs  increafes,  naufea  comes  on,  with  vomiting 
of  porraceous  bile;  the  tongue  rough,  the  extremities 
often  cold  ;  watching,  furious  delirium ;  and  the  pa¬ 
tient  frequently  dies  on  the  third  day.  Copious  fweats, 
and  a  plentiful  haemorrhagy  from  the  nofe  on  the  fifth 
day,  but  not  fooner,  are  ferviceable  ;  but  a  bilious  diar¬ 
rhoea  is  the  belt  crifis  of  all. 

The  acute  kind  terminates  moft  frequently  on  the 
ninth,  but  very  rarely  goes  beyond  the  fifteenth  day. 

Death  frequently  comes  on  between  the  fourth  and 
feventh  days.  It  begins  with  headach,  pain  in  the 
loins,  »and  fometimes  fhivering ;  great  laflitude,  dyf- 
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pncea,  thirft  *,  burning  fever,  increafing  every  third  day  \ 
inflation  of  the  abdomen,  pain  at  the  pit  of  the  ftomach, 
liaufea,  and  bilious  vomiting.  Such  is  the  ftate  of  the 
difeafe  within  twenty-four  hours.  The  eyes  are  red, 
and  full  of  tears  ;  the  urine  pellucid  )  there  is  a  lew  de¬ 
lirium,  and  continual  anxiety  >  the  tongue  is  dry  and 
red,  and  fometimes,  though  rarely,  black,  which  is  a 
it  ill  worfe  fign  ;  the  pulfe,  formerly  ftrong  and  full, 
finks  about  the  fourth  day,  and  becomes  tenfe  and  fpaf- 
modic  :  if  a  carus  then  comes  on,  the  patient  dies  the 
fifth  or  fixth  day  *,  but  if  the  pulfe  keeps  up,  and  no 
earns  comes  on,  a  crifis  is  tp  be  expected  by  fweat,  by 
a  copious  hemorrhagv  from  the  nofe,  or,  which  is  ftjli 
more  fafe,  by  a  bilious  diarrhoea,  which  is  never  falu- 
tary  if  it  comes  on  before  the  fifth  day. 

To  the  remitting  tertian  alfo  belong  the  following 
fpecies  mentioned  by  Sauvages,  viz. 

I.  Teriiana fubcontinua.  This  begins  like  a  genuine 
tertian,  and  at  fir  ft  hath  diftinet  paroxyfms  \  but  thefe 
grow  gradually  more  and  more  obfeure,  the  difeafe 
acquiring  daily  more  of  the  appearance  pf  continued 


fever,  by  which  it  is  to  be  diftinguifhed  from  the 


other  varieties  of  this  fpecies.  It  is  not  unfrequently 
joined  with  thofc  fymptoms  wdiich  attend  the  fatal  fe¬ 
ver  already  mentioned  ;  as  cardialgja,  cholera,  fyncope, 
&c.  but  in  a  much  lefs  degree.  The  difeafe  commonly 
begins  with  little  or  no  fenfe  of  cold,  but  rather  a  fen- 


fation  of  heat  $  when  the  tertian  }s  doubled,  it  has  firft 


a  {lighter  and  then 


a  more  fevere  fit  \  and  thus  goes 


on  with  an  exacerbation  on  the  even  days  :  and  though 
it  (hould  change  from  a  double  into  a  fingle  tertian, 
we  are  ft  ill  to  fufpeft  it,  if  a  weak  fit  is  the  forerunner 
of  a  very  ftrong  one.  This  change  of  the  tertian  into- 
a  continued  fever  is  alfo  to  be  prognofticated  if  a  heat 
remarkable  to  the  touch  is  perceived  on  the  day  of  in- 
termiftion,  together  with  fome  difturbance  of  the  pulfe, 
thirft,  and  drynefs  of  the  tongue  ;  all  of  which  fliow 
a  tendency  to  inflammation  :  the  fame  is  foretold  by 
the  urine  being  in  fmall  quantity,  and  very  red,  or  of 
a  faffron  colour  ;  alfo  an  ulcerous  or  aphthous  inflam¬ 
mation  of  the  throat,  with  difficulty  of  f\v allowing,  or 
any  very  fevere  fymptom  coming  on  in  {he  beginning 
of  the  difeafe,  excepting  only  a  delirium,  which  is  eafily 
removed. 

2.  Quotidian  a  deceptiva.  This  is  a  diforder  of  an  in¬ 
flammatory  kind,  with  a  ftrong  tendency  to  putrefcency, 
and  fometimes  affumes  the  form  of  a  quotidian.  In  it 
the  patient  frequently  complains  of  cold  when  he  really 
is  hot,  and  the  remiflion  is  very  indiftind.  The  difeafe 
is  known  by  the  great  languor  of  the  patient  and  the 
foulnefs  of  his  tongue. 

3.  Amphimerina  cardiaca  is  an  acute  malignant  fever, 
with  daily  exacerbations,  attended  with  fainting  and 
vomiting  of  green  bile.  Afterwards,  the  weaknefs  in¬ 
creafing,  the  patient’s  extremities  grow  cold,- and  a  pro- 
fufe  fweat  comes  on,  which  is  frequently  fucceeded  by 
death  on  the  fourth  day.  Another  fpecies  refembfing 
this  Sauvages  calls  th e  fyncopalis  ;  but  the  cardiaca  dif¬ 
fers  from  it  in  being  attended  with  cardialgia. 

4.  Amphimerina  paludofa .  This  is  the  fever  deferibed 
by  the  Britiflvphyficians  under  many  different  names, 
and  appearing  under  various  forms,  according  to  the 
different  conftitutions  of  the  patients.  This  fever 
in  the  Eaft  Indies,  according  to  Dr  Lind  of  Windfor, 
generally  comes  on  fuddenly ,  and  begins  w  ith  a  fenfe 
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of  debility  and  a  very  great  lowneffc  of  fpirits.  Thefe  Tertiana.* 
fymptoms  are  attended  with  a  greater  or  lefs  degree  of 
philli nefs,  vertigo,  naufea,  very  acute  pains  in  the  head 
and  loins,  and  a  trembling  of  the  hands  }  the  counten¬ 
ance  is  palp,  the  {kin  commonly  very  dry  and  corrugat¬ 
ed,  the  eyes  dull  and  heavy,  the  pulfe  quick  and  fmall, 
the  breath  generally  difficult,  and  interrupted  with  hic¬ 
cough. 

A*  the  paroxyfm  increafes,  the  chillinefs  now  ancj 
then  gives  way  to  irregular  heats,  which  foon  become 
violent  and  permanent ;  the  naufea  like  wife  increafes  \ 
and  in  fopae  there  comes  on  a  vomiting,  in  which  they 
throw  up  a  great  dea]  of  bile.  Sometimes  bile  is  like-* 
wife  voided  by  ftool.  The  Ikin  grows  red  \  the  eye$ 
appear  fmall,  and  fometimes  not  a  little  inflamed.  The 
pulfe  becomes  fuller,  and  the  breath  more  difficult,  at¬ 
tended  with  great  reftleffnefs  and  a  troublefome  thirff  ; 
notwithftanding  which  (fo  great  is  the  naufea)  the  pa¬ 
tient  cannot  endure  any  kind  of  liquids.  The  tongue 
becomes  foul,  and  the  pain  of  the  head  and  loins  more 
violent  \  a  delirium  then  follows  ?  a  flight  moifture  ap¬ 
pears  on  the  face,  and  from  {hence  fpreads  to  the  other 
parts  5  whiJft  the  violence  of  t fie  other  fymptoms  abates, 
and  {flows  the  beginning  of  a  remiflion,  which  is  com¬ 
pleted  by  plentiful  ftyeats. 

On  the  fever’s  remitting,  the  pulfe  returns  alipoft  to 
its  natural  ftate  \  the  pains  of  the  head  and  loins  ftifl 
Continue,  though  fome  what  lefs  violent,  as  like  wife 
the  naufea  and  want  of  appetite.  When  tfle  difeafe 
gains  ftrengtli,  the  remiflion  is  fcarcely  obvious,  and 
is  immediately  followed  by  another  parody  fin  >  which 
begins,  not  indeed  with  fo  great  a  {hivering,  but  is  at¬ 
tended  with  a  greater  pain  ©f  the  head,  the  greateft 
anxiety,  a  heartburn,  naufea,  vomiting,  and  bilious- 
ftools.  The  matter  moft  commonly  evacuated  by  vo¬ 
mit  and  ftool  is  w'hitifti  like  chalk  and  water,  or  curd¬ 
led  milk  which  is  vomited  by  fucking  children,  when 
the  curd  is  much  broke  dow  n.  A  heat,  immoderate 
thirft,  and  delirium  now  cum®  on.  The  tongue  be¬ 
comes  more  fqul  \  the  teeth  and  infide  of  the  lips  are 
covered  with  a  black  cruft  5  the  breath  grows  hot  and 
fetid  :  another  remiflion  eofues,  attended  with  a  fweat  * 
but  this  remiflion  is  both  ftiorter  and  lefs  obvious  {flan 
the  firft. 

This  fecond  remiflion  is  fucceeded  by  a  paroxyfm,  in 
wdftcb  the  fymptoms  are  far  more  violent  than  in  the 
former  ;  that  which  the  patient  discharges  by  vomiting 
and  purging  is  more  fetid  \  tfle  mouth,  teeth,  and  in¬ 
fide  of  the  lips,  are  not  only  covered  with  a  black  cruft* 
but  the  tongue  becomes  fo  dry  and.  ftift,  that  the  pa¬ 
tient’s  voice  can  fcarce  be  heard.  Violent  delirium, 
with  reftleffnefs  and  anxiety,  come  on  chiefly  during 
the  paroxyfm  *,  nor  do  thefe  Tymptoms  abate  till  the 
fever  remits,  and"  the  patient  fweats. 

When  the  fever  becomes  fo  violent,  during  the  third 
fit,  as  to  end  in  death,  which  is  often  the  cafe,  fome  of 
the  fick  have  a  coma  \  in  others  the  delirium  becomes 
more  violent.  The  dfleharges  now  become  more  fetid, 
and  have  a  cadaverous  fmell  \  the  ftools  are  involuntary  \ 
the  pulfe  is  fo  quick,  fmall,  and  irregular,  that  it  is 
fcarce  to  be  counted,  or  even  felt  ;  a  cold  fweat  is  dif- 
fufed  over  the  whole  body,  efpecially  the  head  and 
neck  :  the  face  becomes  Hippocratic  and  convulfed  5 
the  patient  picks  the  bed-clothes  ;  a  fubful  tus  ten  din  um 
comes  on  5  the  fick  lie  conftanjtly  on  their  backs,  and 

infenfibly 
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Feb  res.  infehfibly  Hide!  down  to  tire  foot  of  the  bed  5  their  ex> 
l-  ' »  ^  "  tremities  grow  cold  5  they  are  then  feized  with  eonvul- 
fions,  with  which  the  fcene  clofe*. 

In  this  fever,  the  urine,  which  at  the  beginning  is 
pale,  becomes  of  a  deeper  colour  by  degrees,  but 
without  depofiting  any  fcdimeftt.  There  feldom  or 
never  appear  any  petechiae,  and  the  prickly  heat  which 
was  before  on  the  fkin  vanifhes  on  the  firft  appearance 
of  the  fever.  But  though  thefe  were  the  general 
fymptoms  of  this  diforder,  they  varied  in  the  different 
fubje&s,  and  at  different  feafonsof  the  fame  year.  The 
pulfe,  for  example,  in  fome,  was  quick  in  the  beginning 
of  the  diforder^  in  others,  it  varied  with  the  other 
fymptoms.  The  fkin  was  generally  dry  in  the  be¬ 
ginning  of  the  fit }  but  in  fome  it  was  moift,  and  cover¬ 
ed  with  fweat  from  the  very  beginning  of  the  difeafe. 
In  the  month  of  September,  when  the  diforder  raged 
mod,  the  remiflions  were  very  imperfect  and  obfeure  } 
but,  on  the  return  of  winter  and  the  healthy  feafon, 
they  becamte  more  regular,  and  the  difeafe  affumed  the 
appearance  of  an  intermitting  fever,  to  fuch  a  degree 
as  at  length  not  to  be  diftinguifhed  from1  it.  In  fome 
the  remiflions  could  fcarce  be  perceived,  and  the  fever 
continued  for  two  weeks  without-  any  material  change 
for  the  better  or  the  worfe.  At  this  time  numbers 
were  feized  with  it.  When  the  diforder  continued  for 
any  time  without  a*  change,  if  generally  ended  in1  death  } 
while  the  weather  grew  better,  it  fometimes,  in  the 
fpaee  of  a  few  days,  from  a  common  fever  became  an’ 
intermitting  one,  and  thd  patient  recovered,  unlefs  his 
liver,  which  Was*  fometimes  the  cafe,  happened  to  be 
affected.  The  cure  of  an  inflammation  of  the  liver 
proved  uncertain  and' tedious  }  as  it  was  dommonly  fol¬ 
lowed  by  a  colliquative  diarrhoea,  which  generally  en¬ 
dangered  the  patient’s  life. — Every  fucceeding  paroxyfm 
was*  obferved  to  be  more  dangerous  than  the  preceding*} 
the  third  generally  proved  fatal  }  fome  died  during 
the  firft.  When  this  happened*  the  fever,  in  the  lan¬ 
guage  of  the  country,  Was  called  a pucay  that  is  a  flrong 
fever. 

This  difeafe,  according  to  Dr  Lind  of  Haflar  hof- 
pital,  is  the  autumnal  fever  of  all  hot  countries,  the 
epidemic  difeafe  between  the  tropics,  and  the  difeafe 
moft  fatal  to  Europeans  in'  all  Hot  and  unhealthy  cli¬ 
mates.  All  authors  agree  that  intermittents  in  gene¬ 
ral,-  but  particularly  this  dangerous’  kind  of  them,  are 
produced  by  heat  and  moifture,  but  particularly  the 
evaporation  of  mOifture  from  marfhes.  Dr  Lind  of 
Windfor  remarks,  that  the  European  feamen  are  very 
fubje6l  to  the  fever  above  mentioned  when  they  happen 
to  arrive  at  Bengal  in  autumn.  They  are  predifpofed 
to  it  from  the  nature  of  their  food,  their  confinement  on* 
board,  the  very  great  heats  to  which  they  are  expofed 
during  the  voyage,  and  their  lying* for  hours  together 
expofed  to  the  night  colds. 

Moft  of  the  meat  ufed  by  the  crews  of  thofe  fhips 
is  falted,-  and  often  in  a<putrid  ftate,  without  any  frefh 
vegetables,,  they  having,  only  bifeuits,  and  fome  other 
farinaceous*  matters.  The  quantity  of  the  vinous  or 
fpirituous  liquors  allowed  them  is,  in  his  opinion,  by  far 
too  fmall-to  ftibdue  the  putrefeent  difpofition  of  their 
animal-food.  Their  fluids  *  confeqtiently  become,  from' 
day  to  day,  more  and  mere  putrefeent,  and  of  courfe 
more  apt  to  breed  and  contratt  this  diforder.  This' 
•difpofition  is  likewife  induced  by  their  being  flowed 
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very  clofe  together,  and  that  for  a  conlidcrable  length 
of  time,  and  in  a  foul  air,  efpecially  when  the  weather 
happens  to  be  toor  ftormy  to  permit  the  hatches  and  port¬ 
holes  to  be  kept  open. 

Though  the  heats  they  endure  in  the  voyage  to  In¬ 
dia  are  lefs  confiderable  than  thofe  of  the  country  it- 
felf,  yet  they  are  too  much  for  afi  European  conftitutiori 
to  bear.  The  general  heat  at  fea*  within  the  tropics  is 
about  84°  of  Fahrenheit’s  thermometer,  which  is  fuf- 
ficient  to  relax  them,  and  promote  a  corruption  of  their 
humours,  cipecially  when  it  coincides  with  the  above 
eaufes.  It  likewife  creates  a  languor  and  indolence, 
which  alone  are  fufficicnt  to  increafe  that  putrefccnce. 
Thefe  eaufes  are  apt  to  be  conflderably  aggravated  by 
the  men’s  being  often  expofed,  when  on  duty,  for  hour* 
together,  to  rain,  damp,*  and  cold  air  }  a  circuinftance 
which  frequently  happens  to  them  when  working  their 
{hips  up  the  river  Ganges  in  the  night-time.  Hence 
the  perfpiration  is  checked,  and  the  excrementitious 
fluid  which  ufed  to  be  difeharged  by  the  fkin  being  re¬ 
tained  in  the  body,  contributes,  he  thinks,  Very  muck 
towards  the  predifpofition  to  this  difeafe. 

But  the  moft:  powerful  Of  all  the  remote  eaufes  is 
juftly  thought  to  be  the  effluvia  of  marfhes  replete  with 
putrid  animal-fubftances.  We  have  not,  however^ 
been  able  to  determine  from  what  kind  of  putrid  ani- 
mal-fubftanecs  thefe  effluvia  derive  their  virus.  For 
that  every  kind  of  putrefa&ion  has  not  fuch  an  effedfr 
appears  from  this,  that  neither  pradlical  anatomifts,  nor 
thofe  who  by  their  trades  are  expofed  to  the  putrid  ef¬ 
fluvia  of  animals,  for  inftanee  fuch  tanners  and  butchers 
as  keep  their  {hops’  and  flails  very  dirty,  are  more 
fubjeft  than  others  to  putrid  difeafes.  Nor  are  the 
fhip-ftewards  and  their  fervants,  whofe  bufinefs  it  is 
to  deliver  out  the  provifions  to  the  fhips  crews,  and 
who  fpend  the  moft  of  their  time  amongft  the  putrid 
and*  rancid  effluvia  of  th&  places  in  which  thofe  pro¬ 
vifions  are  kept,  more  fubje&  to  putrid  fevers  than 
their  fhip-mates.  But  whatever  be  in  this,  we  are  well 
affured  that  fome  particular  putrid  fermentations  pro¬ 
duce  noxious  vapours,  which,  united  with  thofe  of 
marfhes,  render  them  more  pernicious.  Hence  evi¬ 
dently  proceeds  the  extreme  unhealth fulnefs  of  a  place 
Called  Culpi,  on  the  eaftern  bank  of  the  Ganges.  The 
ftiores  about  it  are  full  of  mud,  and  the  banks  co¬ 
vered*  with  trees.  Oppofite  to  the  place  where  the  fhips 
lie  there  is  a  creek,  and  about  a  mile  from  its  entrance 
Bands  the  town  of  Culpi  :  the  Blips  lie  about  a  mile 
from  the  fliore.  None  of  the  feilors  on  board  thfc- 
fhips  ftatiotied  at  this  place  enjoyed  their  health.  The 
burying  ground' alfo  contributed  not  a  little  to  fpread 
the  infediion.  The  ground  being  marfhy,  the  putrid 
water  flowed  from  the  old  graves  into  the  new  ones, 
which  infe&ed  the  grave-diggers  and  thofe  that  at¬ 
tended  the  funerals }  and  from  this  caufe  many  Were 
fuddenly  feized  while  they  were  performing  the  laft? 
duty  to  their  companions.  This  place  has  ever  been 
remarkable  for  the  unheal thfulnefs  of  its  air.  It  was 
once  cuftomary  to  fend  fome  of  the  Company’s  fer¬ 
vants  here  to  receive  the  cargoes  of  the  fliips}  and  fend 
therm  to  Calcutta  }  but  fo  many  of  th£m  died  on' this 
duty,  that  the  Company  was 'at  length  obliged  ta  dif- 
penfe  with  it. 

Hence  it  plainly  appears,  how  apt  putrid  animal 
and  vegetable  fubftances  are  to  render  the  effluvia  of 
J.  i  2  fenny 
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Febres.  fenny  places  more  pernicious  than  they  would  other- 
v  wife  be.  The  reafon  why  great  inundations  of  the 
Nile  and  Ganges  are  followed  by  a  healthy  feafon  is, 
that  by*  this  means  the  putrid  animal  and  vegetable 
fubftances  difperfed  over  the  contiguous  countries  are 
carried  off  into  the  fea. — The  noxious  vapours  ariling 
from  fens  fpread  but  a  little  way.  Dr  Lind  has  often 
known  lhips  crews  at  a  very  little  diftance  from  the 
fliore  quite  free  from  this  diforder.  But  although  thefe 
marfti  miafmata  firft  bring  on  the  difeafe,  yet  contagion 
particularly  fpreads  it,  and  renders  it  more  epidemic. 
Thus  the  Drake  Eaft  Indiaman  continued  free  from 
the  diforder  for  two  weeks  together,  when  fhe  had  no 
communication  with  the  other  fhips  \  but  as  foon  as 
the  diforder  was  brought  on  board,  many  were  feized 
with  it  within  a  few  days  in  fuch  a  manner  as  to  leave 
no  room  to  entertain  the  leaft  doubt  concerning  its  con¬ 
tagious  nature. 

Dr  Lind  of  Haflar  hofpital  has  given  a  very  curious 
and  learned  account  of  the  appearance  of  this  fever 
throughout  the  various  parts  of  the  globe.  It  was  ve¬ 
ry  common  in  England  in  the  years  17 65  and  1766, 
one  obvious  caufe  of  which  was  the  prevalence  of  the 
e  aft  era  wind.  This  wind  in  England  is  often  faid  to 
bring  with  it  a  fog  from  the  fea  \  but  the  truth  of  the 
matter  is,  that  in  many  places  of  this  ifland  the  eaft- 
wind  frequently  raifes  a  copious  vapour  from  water, 
mud,  and  all  marftiy  or  damp  places.  To  this  exhal¬ 
ing  quality  of  the  eaftern  wind  Dr  Lind  has  often 
been  an  eye-witnefs.  When  the  wind  changes  to  the 
eaft,  the  mud  fometimes  fends  up  a  vapour  as  thick  as 
fmoke  ;  and  the  do&or  has  obferved  two  fiftv-ponds  in 
his  neighbourhood,  one  of  frefti  and  the  other  of  falt- 
wrater,  which  on  the  approach  of  an  eafterly  wind 
fometimes  alfo  emit  a  denfe  vapour,  as  from  a  pot  of 
boiling  water.  In  order  to  view  this  phenomenon  di- 
ftin£tly,  the  perfon  fhould  Hand  at  about  100  yards 
diftance  from  the  mud  or  ponds.  If  the  fun  ftiines 
when  the  wind  changes  to  the  eaft,  he  will  obferve  a 
conftant  ft  earn  of  vapours  ariling  out  of  the  ponds, 
from  about  five  to  ten  yards  in  height,  while  the  air 
about  him  remains  ferene.  As  the  vapour  or  fog  ari- 
fing  from  other  bodies  glides  along  the  furfacc  of  the 
earth,  and  is  brought  by  the  eafterly  wind  to  the 
ponds,  he  will  ftill  be  able,  for  fome  time,  to  diftinguilh 
the  vapours  afeending  perpendicularly  out  of  the  ponds 
from  thofe  which  are  carried  in  an  horizontal  dire£tion 
by  the  wind  •,  efpecially  if  the  fun  continues  to  Ihine, 
though  faintly. 

This  evaporating  quality  of  the  eaft-wind  feems  to 
manifeft  itfelf  alfo  by  its  cffe£ls  both  on  the  thermo¬ 
meter  and  the  human  body  \  for  a  thermometer  hung 
over  a  damp  piece  of  ground  during  the  fogs  or  exha¬ 
lations  ariling  from  it,  will  often  indicate  a  degree  of 
cold  below  the  freezing  point.  The  chillinefs  of  the 
body,  fo  fenfibly  perceived  when  in  this  lituation,  feems 
to  proceed  from  the  fame  caufe,  and  to  produce  nearly 
the  fame  fenfations,  which  the  damp  ariling  from  the 
wet  floor  of  a  chamber  communicates  to  thofe  who  hap¬ 
pen  to  be  in  it. 

Winds  are  not  conftant  in  their  effedh.  As  we  have 
lometimes  wrarm  weather  with  a  north-wind,  and  fome¬ 
times  very  little  heat  with  one  blowing  from  the  fouth  } 
fo  the  fogs  attending  an  eaft-wind  are  not  conftant, 
neither  is  the  evaporation  above  mentioned  at  all  times 
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to  be  perceived.  It  is  poflible,  however,  that  in  all  this  Tertiana. 
there  may  be  a  deception  ;  and  that  inftead  of  fuppo- v"  1  y 
ling  the  quantity  of  vapours  exhaled  to  be  increafed  by 
an  eafterly  wind,  the  coldnefs  of  that  wfind  may  only 
condcnfe  and  render  vilible  the  vapours  in  the  air  at 
that  time.  But  even  this  fuppofition  is  liable  to  great 
objections,  as  our  coldeft  north-winds  fcldom  or  never 
produce  fuch  an  effeCt,  but  on  the  contrary  are  attend¬ 
ed  with  dry  and  ferene  weather. 

Be  this  as  it  will,  however,  an  eaft-wind  is  ufually 
accompanied  with  a  cold,  damp,  and  unwholefome  va¬ 
pour,  which  is  obferved  to  affeCt  the  health  both  of 
animals  and  vegetables,  and  in  many  places  to  produce 
obftinate  intermitting  fevers,  and  alfo  to  occalion  fre¬ 
quent  relapfes.  In  particular  fpots  of  the  low  damp 
ifland  of  Portfea,  the  ague  frequently  prevails  during 
the  autumnal  feafon,  and  in  fome  years  is  much  more 
frequent  and  violent  than  in  others.  It  is  alfo  obfer- 
vable,  that  this  difeafe  always  attacks  ftrangers,  or  thofe 
who  have  formerly  lived  on  a  drier  foil,  and  in  a  more 
elevated  lituation,  with  greater  feverity  than  thofe  who 
are  natives  of  the  ifland. 

The  year  1765  was  remarkable,  not  only  for  the 
long  continuance  of  the  eafterly  winds,  but  for  an  ex- 
ceflive  degree  of  heat,  which  produced  a  more  violent  * 
and  general  appearance  of  thofe  difeafes  than  had  been 
’known  for  many  years  before.  In  the  month  of  Au- 
guft  the  quickfilver  in  Fahrenheit’s  thermometer  often 
rofe  to  82°  in  the  middle  of  the  day.  This  confiderable 
addition  of  heat,  together  with  the  want  of  refrelhing 
rains,  greatly  fpread  the  fever,  increafed  its  violence, 
and  even  changed  its  form  in  many  places.  At  Portf- 
mouth,  and  throughout  almoft  the  whole  ifland  of 
Portfea,  an  alarming  continual  or  remitting  fever  ra¬ 
ged,  which  extended  itfelf  as  far  as  Chichefter.  At  the 
lame  time,  the  town  of  Gofport,  though  diftant  only 
one  mile  from  Portfmouth,  enjoyed  an  almoft  total  ex¬ 
emption  from  ficknefs  of  every  kind  5  whereas  in  the 
neighbouring  villages  and  farm-houfes,  a  mild  regular 
tertian  ague  affeCted  whole  families.  The  violence  of 
the  fever,  with  its  appearances  in  a  continued,  remit¬ 
ting,  or  intermitting  form,  marked  in  fome  meafure 
the  nature  of  the  foil.  In  Portfmouth  the  fymptoms 
were  bad,  worfe  at  Kingfton,  and  ftill  more  dangerous 
and  violent  at  a  place  called  Half-way  Houfes  ;  a  ftreet 
fo  named,  about  half  a  mile  from  Portfmouth,  where 
fcarcely  one  in  a  family  efcaped  this  fever,  which  ge¬ 
nerally  made  its  firft  attack  with  a  delirium.  In  the 
large  fuburb  of  Portfmouth  called  the  Common ,  it  feem- 
ed  to  rage  with  more  violence  than  in  the  town,  fome 
parts  excepted  *,  but  even  whole  ftreets  of  this  fuburb, 
together  with  the  houfes  in  the  dock-yard,  efcaped  its 
attack. 

The  marines,  who  were  three  times  a-wcek  exercifed 
early  in  the  morning  on  South-fea  beach,  fuffered  much 
from  the  effeCt  of  the  ftagnant  water  in  an  adjoining 
morafs.  Half  a  dozen  of  them  were  frequently  taken 
ill  in  their  ranks  when  under  arms  5  fome  being  feiz¬ 
ed  with  fuch  a  giddinefs  of  their  head,  that  they  could 
fcarcely  ftand  •,  while  others  fell  down  fpeechlefs,  and 
upon  recovering  their  fenfes  complained  of  a  violent 
headach.  When  fuch  patients  were  received  into  the 
hofpital,  it  was  obferved  that  fome  few  had  a  regular 
ague,  but  that  far  the  greater  number  laboured  under 
a  remitting  fever,  in  which  fometimes  indeed  there. 
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Febrcs.  was  no  perceptible  semiflion  for  feveral  days.  A  con- 
u-Y“ J  ftant  pain  and  giddinefs  of  the  head  were  the  moft  in- 
feparable  and  diftreffmg  fymptoms  of  this  difeafe.  Some 
were  delirious,  and  a  few  vomited  up  a  quantity  of 
bile  5  but  in  all  the  countenance  was  yellow.  A  long 
continuance  of  the  fever  produced  a  dropfy  or  jaundice, 
or  both. .  Even  a  flight  attack  reduced  the  moll  robuft 
conftitution  to  a  ftate  of  extreme  debility  j  and  this  weak- 
nefs,  together  with  the  giddinefs,  continued  for  a  long 
time  after  the  fever.  A  fcabby  eruption  now  and  then 
made  its  appearance  on  the  lips  and  the  corners  of  the 
mouth  :  but  dry  itchy  fpots  over  the  whole  body,  re- 
fembling  much  the  common  itch,  and  feeming  to  par¬ 
take  of  the  nature  of  that  difeafe,  were  more  frequently 
obferved  in  the  patients  at  Portfmouth,  where  there  was 
not  the  lead  reafon  to  fufpedl  any  infection. 

Such  is  the  appearance  of  the  remitting  fever  occa- 
lioned  by  marfli  miafmata  in  England.  In  the  Nether¬ 
lands  its  fymptoms  are  not  much  different.  Dr  Lind 
informs  us,  that  at  Middleburg,  the  capital  of  Weft 
Zealand,  a  fleknefs  generally  reigns  towards  the  latter 
end  of  Auguft,  or  the  beginning  of  September,  which 
is  always  moft  violent  after  hot  fummers.  It  com¬ 
mences  after  the  rains  which  fall  in  the  end  of  July  j 
the  fooner  it  begins  the  longer  it  continues,  and  it  is 
only  checked  by  the  coldnefs  of  the  weather.  Towards 
the  end  of  Auguft  and  beginning  of  September  it  is  a 
continual  burning  fever,  attended  with  a  vomiting  of 
bile,  which  is  called  the  gall-jicknefs.  This  fever,  after 
continuing  three  or  four  days,  intermits,  and  affumes 
the  form  of  a  double  tertian  \  leaving  the  patient  in  a 
fortnight,  or  perhaps  fooner.  Strangers  that  have 
been  accuftomed  to  breathe  a  dry  pure  air  do  not  re¬ 
cover  fo  quickly.  Foreigners  in  indigent  circumftances, 
fuch  as  the  Scots  and  German  foldiers,  who  are  garri- 
foned  in  the  adjacent  places,  are  apt  after  thofe  fevers 
to  have  a  fwelling  in  their  legs  and  a  dropfy  j  of  which 
many  die. 

Thefe  difeafes,  the  dodlor  obferves,  are  the  fame  with 
the  double  tertians  common  within  the  tropics.  Such 
as  are  feized  with  the  gall-ficknefs  have  at  firft  fome 
flufties  of  heat  over  the  body,  a  lofs  of  appetite,  a  white 
foul  tongue,  a  yellow  tin<51  in  the  eyes,  and  a  pale 
colour  in  the  lips.  Such  as  live  well,  drink  wine,  and 
have  warm  clothes  and  good  lodgings,  do  not  fuffer  fo 
much  during  the  fickly  feafon  as  the  poor  people  ;  how¬ 
ever,  thefe  difeafes  are  not  infectious,  and  feldom  prove 
mortal  to  the  natives. 

Sir  John  Pringle  obferves,  that  the  prevailing  epi¬ 
demic  of  autumn  in  all  marftiy  countries,  is  a  fever  of 
an  intermitting  nature,  commonly  of  a  tertian  form, 
but  of  a  bad  kind  j  which,  in  the  damped:  places  and  * 
worft  feafons,  appears  as  a  double  tertian,  a  remitting, 
or  even  an  ardent  fever.  But  however  thefe  fevers  may 
vary  in  their  appearance  according  to  the  conftitution 
of  the  patient  and  other  circumftanees,  they  are  all  of 
a  fimilar  nature.  For  though,  in  the  beginning  of  the 
epidemic,  when  the  heat  or  rather  the  putrefaClion  in 
the  air  is  the  greateft,  they  affume  a  continued  or  a  re¬ 
mitting  form,  yet  by  the  end  of  autumn  they  ufually 
terminate  in  regular  intermittents. 

In  Zealand  where  the  air  is  more  corrupted  than  in 
other  parts  of  the  Netherlands,  this  diftemper  is  called 
the  gall-Jichnefs ;  and  indeed  both  the  redundance  and 
depravation  of  the  bile  is  fometimes  fo  great,  that  it  has 
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been  generally  aferibed  to  the  corruption  and  overflow- 
But  though  it  cannot  with  juftice 
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ing  of  that  humour, 
be  faid  to  originate  from  corrupted  bile,  it  is  certain  that 
the  difeafe  may  be  continued,  and  the  fymptoms  ag¬ 
gravated,  by  an  increafed  fecretion  and  putrefaCfion  of 
the  bile  occafioned  by  the  fever.  In  proportion  to  the 
coolnefs  of  the  feafon,  to  the  height  and  drynefs  of  the 
ground,  this  diftemper  is  milder,  remits  or  intermits 
more  freely,  and  removes  further  from  the  nature  of  a 
continued  fever.  The  higher  ranks  of  people  in  ge¬ 
neral  are  leait  liable  to  the  difeafes  of  the  marfhes  5  for 
fuch  countries  require  dry  houfes,  apartments  raifed 
above  the  ground,  moderate  exercife,  without  labour 
in  the  fun  or  evening  damps,  a  juft  quantity  of  fer¬ 
mented  liquors,  plenty  of  vegetables,  and  frelh  meats. 
Without  fuch  helps,  not  only  ftrangers,  but  the  natives 
themfelves,  are  fickly,  efpecially  after  hot  and  clofe 
fummers.  The  hardieft  conftitutions  are  very  little  ex¬ 
cepted  more  than  others  ;  and  hence  the  Britifti  in  the 
Netherlands  have  always  been  liable  to  fevers. 

By  this  diftemper  the  Britifti  troops  were  haraffed 
throughout  the  whole  of  the  War  from  1743  to  1747. 
It  appeared  in  the  month  of  Auguft  1743  >  the  Pa~ 
roxyfms  came  on  in  the  evening,  with  great  heat,  thirft, 
a  violent  headach,  and  often  a  delirium.  Thefe  fymp¬ 
toms  lafted  moft  of  the  night,  but  abated  in  the  morn¬ 
ing,  with  an  imperfeft  fweat,  fometimes  with  a  hse- 
morrhagy  from  the  nofe  or  a  loofenefs.  The  ftomach 
from  the  beginning  was  difordered  with  a  naufea  and 
fenfe  of  oppreflion,  frequently  with  a  bilious  and  of- 
fenfive  vomiting.  If  evacuations  were  either  negledl- 
ed,  or  too  fparingly  ufed,  the  patient  fell  into  a  conti¬ 
nued  fever,  and  fometimes  grew  yellow  as  in  a  jaundice. 
When  the  feafon  was  further  advanced,  this  fever  was 
attended  with  a  cough,  rheumatic  pains,  and  fizy  blood. 
The  officers  being  better  accommodated  than  the  com¬ 
mon  men,  and  the  cavalry  who  had  cloaks  to  keep  them 
warm,  were  not  fo  fubjeft  to  it :  and  others  who  be¬ 
longed  to  the  army,  but  lay  in  quarters,  were  leaft  of 
all  affeft ed  5  and  the  lefs  in  proportion  to  their  being 
little  expofed  to  heats,  night-damps,  and  the  other  fa¬ 
tigues  of  the  fcrvice. 

In  this  manner  did  the  remitting  fever  infeft  the 
army  for  the  remaining  years  of  the  war  5  and  that  ex¬ 
actly  in  proportion  to  their  diftance  from  the  marftiy 
places,  of  which  we  have  feveral  notable  inftances  in 
Pringle’s  obfervations.  In  Hungary  the  fame  difeafe 
appears  with  ftill  more  violence,  and  is  readily  compli¬ 
cated  with  fevers  of  a  truly  peftilential  nature,  by 
which  means  it  becomes  extremely  dangerous.  Hun¬ 
gary  is  acknowledged  to  be  the  moft  fickly  climate  in 
Europe,  and  indeed  as  bad  as  any  in  the  world.  Here 
it  was  where  the  crufaders  in  only  marching  through 
the  country  to  invade  Afia,  often  loft  half  their  num¬ 
ber  by  ficknefs  $  and  where  the  Auftrians  not  long 
fince  buried,  in  a  few  years,  above  40,000  of  their  belt 
troops,  who  fell  a  facrifice  to  the  malignant  difpofition 
of  the  Hungarian  air.  The  reafon  of  this  uncommon 
malignity  is,  that  Hungary  abounds  with  rivers,  which, 
by  often  overflowing,  leave  that  low  flat  country  over- 
fpread  with  lakes  and  ponds  of  ftagnating  water,  and 
with  large  unwholefome  marfhes.  So  great  is  the  im¬ 
purity  of  thefe  ftagnated  waters,  that  by  them  the  ri- 
'vers,  even  the  Danube,  whofe  courfc  is  flow,  become 
in  fome  places  corrupted  and  offenfive,  The  air  is  * 
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— harveft,  Kramer  tells  us,  it  was  fo  very  damp,  that  the 
Auftrian  foldiers  could  not  fecure  themfelves  from  the 
moifture.  even  by  a  triple  tent-covering.  Here  epide¬ 
mical  diftempers  begin  conftantly  to  rage  during  the 
hotted  months  of  the  year  *,  which  are  July,  Auguft, 
and  September  :  and  thefe  complaints,  according  to 
the  obfervations  of  the  phyfician  above  mentioned,  are 
the  fame  with  thofe  which  are  epidemic  upon  the  coaft 
of  Guinea,  and  In  the  fickly  climates  of  the  Kail  and 
Weft  Indies,  of  which  malignant  fevers  of  the  remit¬ 
ting  and  intermitting  kind  are  the  moft  common  and 
dangerous. 

The  heat  of  the  fun  in  Hungary  is  more  intenfe  than 
•in  any  other  country  of  Europe  *,  and  in  proportion  to 
the  heat  is  the  peftilential  quality  of  the  marfhy  exhala¬ 
tions-.  It  is  conftantly  obferved,  that  the  nearer  any 
city  or  fort  is  to  a  morafs  or  a  large  river  with  foul  and 
oozy  banks,  the  more  unhealthy  are  the  inhabitants* 
At  fuch  feafons  and  places,  the  air  fwarms  with  num- 
berlefs  infers  and  animalcules,  a  fure  fign  of  its  malig¬ 
nant  difpofition:  *,  and  the  hotteu  the  fummer,  the  more 
frequent  and  mortal  are  the  difeafes.  In  fliort,  this 
cquntry,  on  account  of  its,  unhealth inefs,  has  been 
termed  the  grave  of  the  Germans  ;  and  in  Italy,  the 
Campania  of  Rome  is  almoft  equally  unhealthy.  Lan~ 
ciiius,  phyfician  to  Pope  Clement  XI.  furniihes  us  with 
a  very  ftriking  inftance  of  the  malignant  quality  of  the 
air  of  Campania;  Thirty  gentlemen  and  ladies  of  the 
firft  rank  in  Rome  having  made  an  excurfion,,  upon  a 
party  of  pleafure,  towards  the  mouth  of  the  Tyber,  the 
wind  fuddenly  fhifting,  blew  from  the  fouth  over  the 
putrid  marflies,  when  29  were  immediately  feized  with 
a  tertian  fever,  only  one  efcaping. 

The'  ifland  of  Sardinia  is  annually  vifited  with  an 
epidemical  ficknefs,  which  rages  from  June  to  Sep¬ 
tember,  and  is  called  by  the  natives  the  intemperies. 
In  feme  years  there  is  a  want  of  rain  for  four  or  five 
months  )  and  then  it  is  that  this  ficknefs  exerts  its 
utmoft  violence,  being  always  more  fatal  in  fome 
places  than  in  others,  and  in  particular  to  ftrangers. 
Of  this  the  Britifh  had  a  fevere  proof  in  1758. — Ad¬ 
miral  Btoderick,  in  the  Prince  fhip  of  war,  anchored 
in  the  bay  of  Oriftagni*  where  27  of  his  men,  fent 
afhore  on  duty,  were  feized  with  the  epidemical  diftem- 
per  of  this  ifland  ;  twelve  of  them  in  particular,  who 
had  flept  on  fhore,  were  brought  on  board  delirious. 
All  of  them  in  general  laboured,  under  a  low  fever, 
attended  with  great  opprefiion  at.  the  breaft  and  at 
the  pit  of  the  ftomach,  a  eonftant  retching,  and  fome- 
times  a  vomiting  of  bile  j,  upon-  which  a; delirium  often 
-enfued.  Thefe  fevers  changed!  into  double  tertians, 
and  terminated  in  obftinate  quartan  agues*  It  is  wor¬ 
thy  of  remark,,  that  in  this  fhip,  which  lay  only  two 
miles  from  the  land,  none  were  taken  ill  but  fuch  as 
had  been  on  (bore,  of  whom  feven  died*  The  prior 
of  a  convent* .  making  a  vifit  to  the  Englifh  officers* 
informed-  them,  that  the  intemperies  of  the  ifland  was 
■a  remitting  or  intermitting  fever,  and  that  he  himfelf 
hadi  fuffered  feveral  attacks  of  it.  Sardinia  was- for¬ 
merly  f{)  remarkable  for  its  unwholofome  air,  that  the 
Romans  uftd  to  banifh  their  criminals  thither  *,  and  it 
is  at  prefent  but  thinly  peopled*  owing  to  the  morta¬ 
lity  occaiioned  by  this  annual  ficknefs.  For  although, 
"it  is  about  140  miles  long*  and  in  feveral  places  75. 
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miles  broad,  yet  it  is  computed  that  the  whole  number  Tertian*, 
of  its  inhabitants  does  not  exceed  250,000  :  an  inconfi- 
derable  number,  when  compared  with  the  inhabitants 
of  the  lefier,  but  comparatively  more  healthful,  ifland 
of  Corfica  5  though  even  there  the  French  loft  a  num¬ 
ber  of  their  troops  by  intermitting  and  remitting  fe¬ 
vers.  In  the  ifland  of  Minorca,  too,  Dr  Cleghorn  in¬ 
forms  us,  that  fevers  of  this  kind  prevail  exceedingly  -y 
that  their  types  are  various,  their  fymptoms  violent, 
the  intermiftions  fallacious,  and  that  they  frequently 
and  fuddenly  prove  fatal.  It  is  more  than  probable, 
he  adds,  from  the  accounts  of  feveral  phyficians  and 
travellers,  that  epidemical  tertians  are  not  wholly  con¬ 
fined  to  the  coaft s  and  i (lands  of  the  Mediterranean, 
but  that  they  are  equally  frequent  and  deftru&ive  in 
many  other  parts  of  the  globe  \  and  perhaps  may  be 
deemed,  the  anniverfary  autumnal  diftempers  of  moft 
hot  countries  in  the  world.  And  though  in  the  mild 
climate  of  Britain*,  a  tertian  may  eafily  be  cured  when 
it  is  difeovered  \  yet  in  warm  climatesr  fuch  is  the  ra* 
pid  progrefs  of  the  diftemper,  that  it  is  necefiary  to 
know  it  in  the  very  beginning,  which  is  very  difficult 
for  thofe  who  have  never  feen  any  but  the  tertians  ufual- 
ly  met  with  in  Britain. 

From  Dr  Cleghorn’s  account  of  Minorca,  however, 
it  doth  not  appear  why  that  ifland  fhould  be  fo  much 
infefted  with  fevers  of  this  kind,  fince  it  is  far  from  be¬ 
ing  a  marfhy  country  \  nay,  on  the  contrary,  is  very 
dry.  The  fouth  wind,  he  obferves,  is  very  unhealthy  ^ 
and  it  is  the  prevalence  of  this  wind  which  brings  on 
the  fever  :  but  ft  ill.  the  difficulty  is  not  removed,  be- 
caufe  the  fea  air  is  fo  far  from  bringing  on  fuch  dan¬ 
gerous  difeafes;,  that  it  is  one  of  the  greateft  preferva- 
tives  againft  them.  As  to  the  moifturc  which  muft  ne- 
ceffarily  accompany  an  infular  fituation,  that  cannot 
reafonably  be  admitted  as  a  caufe  of  this  or  any  other 
difeafe.  In  the  London  Medical  Obfervations  we  find 
a  paper  on  a  fubjeft  very  fi'milar  to  the  prefent,  namely, 
the  mifehiefs  produced  by  lying  in  damp  fheets,  or  be¬ 
ing  expofed  to  moift  vapour.  The  author  tells  us,  that 
he  hardly  knows  a  diftemper  the  origin  of  which  has' 
not  by-  fome  been  afGribed  to  lying  in  a-  damp  bedv  or 
fitting  in  a,  wet  room  y  and  yet  he  does  not  know  any 
one  -which  will’ certainly  be  produced  by  thefe  caufes, 
and  people  frequently' expole  themfelves  to  fuch  oaufes 
■without  fuffering  any  ill- effe£ls'»  “It  muft- bo  owned* 
indeed,,  (fays  he),  that  the  vapours  arifing  from  the 
bilge -water  of  fhips  tend  to  produce  a  feurvy.  The- 
fwampy  plains  alfo  near  the  mouths  of  great  rivers 
which,  are  often  overflowed,  and  low  grounds  which, 
cannot  readily  be  drained,  and  thofe  tra&fc  of  land- 
where  the  thicknefs  and  extent  of  the  Woods  keep  the 
ground  moift  and*  half  putrid  for  want  of  ventilation* 
are  deftru&ive  to  the  neighbouring  inhabitants,  by  oc- 
cafioning  obftinate  intermittents  in  the  colder  climates, 
and  peftilential* fevers  in  the  hotter  regions.  But  all 
this  mifehief  arifes  not  merely  from  moifture,  ■  but  from 
an  unventilated  and- putrid  moifture;  for  ' the  inoffen- 
fivenefs  of  mere  wetnefs,  untainted  with  putridity*  may¬ 
be  reafonably  inferred  ftom  the  following  conftdera- 
tions.  The  air  is  often  fully  faturated  with  moifture*, 
and  yet  neither  is  any  epidemical  diftemper  produced 
by  it*  nor  are  thofe  remarkably  aggravated  with  which 
the  lick,  happen  at  that  time  to  be  affii&ed.  The  air 
from  rivers  and  from  the  fea  is  probably  more  replenifhi 
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Fcbres.  ed  with  vapours  than  inland  countries  cleared  of  their 
- — woods :  yet  the  mod  celebrated  of  the  ancient  phyfi- 
cians  recommended  the  bank  of  a  running  river  for  the 
fituation  of  a  houfe,  on  account  of  its  peculiar  healthful- 
nefs ;  and  many  invalids  are  fent  by  the  modern  phyfi- 
cians  to  the  fea  fide,  only  for  the  benefit  of  the  fea  air. 

“  Where  the  failors  are  cleanly,  and  not  too  much 
crowded,  they  are  often  as  healthy  during  long  voyages 
at  fea,  as  they  would  have  been  upon  any  part  of  the 
land.  Venice  is  not  obferved  to  be  lefs  healthy  than 
London  or  Paris. 

“  Thofe  who  are  much  difpofed  to  fweat,  lie  many 
hours  in  bedclothes  impregnated  probably  with  a  lefs 
wholefome  moifture  than  would  have  been  left  in  the 
flieets  half-dried  after  wafhing ;  and  there  is  no  reafon 
to  think  that  any  remarkable  injury  was  done  to  the 
health  by  the  continuance  of  fuch  fweats  almoft  every 
night  for  weeks,  and  for  months,  except  what  arofe 
from  the  too  great  copioufnefs  of  this  evacuation. 

“  Children,  and  fuch  as  are  troubled  with  the  done, 
and  thofe  who,  from  other  infirmities  or  age,  condantly 
wet  their  beds  with  their  urine,  do  not  appear  to  differ 
in  their  health  on  this  account. 

“  It  is  a  common  pradtice,  in  fome  diforders,  to  go 
to  bed  with  the  legs  or  arms  wrapped  in  linen  cloths 
thoroughly  foaked  in  Malvern  water,  fo  that  the  flieets 
will  be  in  many  places  as  wet  as  they  can  be  }  and  I 
have  known  thefe  patients  and  their  bedfellows  receive 
no  harm  from  a  continuance  of  this  practice  for  many 
months.  Nor  can  it  be  faid  that  the  Malvern  water  is 
more  innocent  than  any  other  water  might  be,  on  ac¬ 
count  of  any  ingredients  with  which  it  is  impregnated  *? 
for  the  Malvern  water  is  purer  than  that  of  any  other 
fpring  in  England  which  I  ever  examined. 

“  The  greatefl  valetudinarians  do  not  fcruple  to 
fprinkle  lavender-water  upon  their  fheets  ;  and  yet, 
when  the  fpirit  is  flown  off,  there  is  left  what  is  as 
truly  water  ^3  if  it  had  been  taken  from  the  river. 

“  Is  it  obferved,  that  laundreffes  are  peculiarly  un¬ 
healthy  above  other  women,  though  they  live  half 
their  time  in  the  midfl  of  wet  linen,  in  an  air  fully  fa- 
turated  with  vapours  ?  Many  other  employments  might 
be  mentioned,  the  perfons  occupied  in  which  are 
conflantly  expofed  to  wet  floors  or  pavements,  or  to 
be  fur  rounded  with  watery  vapours,  or  to  have  their 
clothes  often  wet  for  many  hours  together. 

“  Is  it  the  coldnefs  of  wet  linen  which  is  to  be  feared  ? 
But  fhirts  and  flieets,  colder  than  any  unfrozen  water 
can  be,  are  fafely  worn  and  lain  in  by  many  perfons, 
who,  during  a  hard  fro  ft,  neither  warm  their  fliirts 
nor  their  flieets. — Or  does  the  danger  lie  in  the  damp- 
nefs  ?  But  then  how  comes  it  to  pafs,  that  a  warm  or 
cold  bath,  and  long-continued  fomentations,  can  be 
ufed,  without  the  defirmftion  of  thofe  who  ufe  them  ? 
Or  is  it  from  both  together  ?  Yet  we  have  long  heard 
of  the  thicknefs  and  continuance  of  the  cold  fogs  in 
the  feas  north-weft  of  England,  but  have  never  yet 
been  told  of  any  certain  ill  effect  which  they  have  upon 
thofe  that  live  in  thefe  countries.” 

With  regard  to  the  caufes  of  fevers,  however,  Dr 
Lind  is  of  opinion,  that  noxious  vapours  arifing  from 
the  earth  are  for  the  moft  part  to  be  blamed.  Even 
in  countries  feemingly  dry,  and  where  violent  rains  are 
not  frequent,  he  thinks  that  the  air  may  load  itfelf 
with  putrid  exhalations  from  the  ground  5  and  that, 


except  in  the  burning  deferts  of  Arabia  or  Africa, 
people  are  nowhere  exempt  from  difeafes  occafioned 
by  putrid  moifture.  In  moft  of  the  hot  countries  the 
pernicious  effe&s  of  the  putrid  vapours  are  by  no  means- 
equivocal.  In  Guinea,  they  feem  to  be  more  extraor¬ 
dinary  than  anywhere  elfe  in  the  world  5  neither  indeed 
can  it  be  fuppofed,  that  a  hot  and  moift  atmofphere  can 
be  without  putrefcency.  It  may  in  general  be  remark¬ 
ed,  that  in  fultry  climates,  or  during  hot  weather,  in 
all  places  fubjeft  to  great  rains,  rvhere  the^ country  is 
not  cleared  and  cultivated,  but  is  overrun  with  thick¬ 
ets,  fhrubs,  or  woods,  efpecially  if  there  are  marflies  or 
ftagnating  waters  in  the  neighbourhood,  ficknefs  may 
be  dreaded,  and  particularly  the  remitting  fever  of 
which  we  now  treat.  The  fens,  even  in  different  coun¬ 
ties  of  England,  are  known  to  be  very  prejudicial  to 
the  health  of  thofe  who  live  near  them,  and  ftill  more 
fo  to  ftrangers  >  but  the  woody  and  marfhy  lands  in 
hot  countries  are  much  more  pernicious  to  the  health 
of  Europeans.  In  all  thofe  unhealthy  places,  particu¬ 
larly  during  fogs  or  rains,  a  raw  vapour,  difagreeable 
to  the  fmell,  arifes  from  the  earth,  and  efpecially  in  the. 
huts  or  houfes.  But  of  all  the  vapours  which  infeft  the 
torrid  zone,  the  moft  malignant  and  fatal  are  the  har- 
mattans  :  They  are  faid  to  arife  from  the  conflux  of  fe- 
veral  rivers  in  the  king  of  Dormeo's  dominions  at  Be¬ 
nin  (the  moft  un wholefome  part  of  Guinea),  where  tra¬ 
vellers  are  obliged  to  be  carried  on  men’s  backs  for  fe- 
veral  days  journey,  through  fwampy  grounds,  and  over 
marflies,  amidft  ftinking  ooze,  and  thickets  of  man¬ 
grove  trees  which  are  annually  overflown.  Thefe  va¬ 
pours  come  up  the  coaft  to  a  furprifing  diftance,  with 
the  fouth-eaft  and  north-eaft  winds  :  and  it  has  been 
obferved,  that  in  their  progrefs  they  have  often  chan¬ 
ged  both  the  courfe  of  the  winds  and  of  the  fea-cur- 
rents.  The  times  of  their  appearance  at  Cape  Coaft 
are  the  months  of  December,  January,  or  February. 
The  north-eaft  and  fouth-eaft  winds  are  always  un¬ 
healthy,  but  particularly  fo  during  the  harmattan  fea- 
fon.  .  In  fome  years  this  vapour  is  fcarce  perceptible  5 
but  in  others  it  is  thick,  noxious,  and  deftru&ive  to 
the  blacks  as  well  as  whites.; — The  mortality  is  in  pro¬ 
portion  to  the  denfity  and  duration  of  the  fog.  It  has 
a  raw  putrid  fmell  5  and  is  fometimes  fo  thick,  that  a 
perfon  or  houfe  cannot  be  difeerned  through  it  at  the 
diftance  of  15  or  20  yards:  and  it  continues  fo  for  10 
or  .14  days  }  during  which  it  opens  the  feams  of  fliips, 
fplits  or  opens  the  crevices  of  wood  as  if  fhrunk  or  dried 

with  a  great  fire,  and  deftroys  both  man  and  beaft. _ 

In  the  year  1754  or.1755,  the  mortality  ^occafioned  in 
Guinea  by  this;  ftinking  fog  was  fo  great,  that  in  fevc- 
Tal  negro  towns  the  living  were  fcarce  fufficient  to  bury 
the  dead. — Twenty  women  brought  from  Holland  by  a 
new  governor  to  the  Caftle  del  Mina ,  perifhed,  toge¬ 
ther  with  moft  of  the  men  in  the  garrifon.  The  gates 
of  Cape  Coaft  caftle  were  (hut  up  for  want  of  centinels 
to  do  duty ;  the  blacks  dying  at  this  time  as  well  as 
the  white  people.  It  is  lucky  that  it  is  only  in  fome 
years  that  harmattans  are  fo  very  thick  and  noxious, 
otherwife  that  part  of  the  country  would  be  depopu¬ 
lated.  It  is  obferved  that  all  fogs  are  extremely  un¬ 
healthy  in  thofe  parts,  particularly  hefore  and  after  the 
rainy  feafons  \  but  the  above  account  of  the  harmat¬ 
tans  appeared  fo  very  extraordinary  and  incredible  to 
fome  of  Dr  Lind’s  readers,  that  he  thought  proper  to  * 

publilh  * 
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Febres.  publifh  a  further  corroboration  of  the  fa£ts  above  nien- 
a~r*~"  tioned.  “  A  gentleman  (fays  he),  who  had  long  re- 
fided  at  Cape  Coaft  caftle,  informed  me,  that  during 
the  time  of  this  fog,  being  in  the  upper  chambers  of 
the  fort,  the  boards  of  the  floor  fhrunk  fo  much,  that 
he  could  difeern  the  candles  burning  in  the  apartments 
below  him  (there  are  no  plafter  ceilings  ufed  in  thofc 
hot  countries),  and  that  he  could  then  even  diftinguifh 
tvhat  people  were  doing  in  the  apartments  below  }  the 
Teams  of  the  floor  having  opened  above  half  an  inch 
while  the  fog  lafted,  which  afterwards,  upon  its  being 

*  difpelled,  became  clofe  and  tight  as  before.” 

In  Africa  the  rains  ahd  dews  feem  to  be  poffeffed  of 

•  qualities  almoft  equally  pernicious  with  the  fogs.  This 
much  is  certain,  that  in  Guinea,  many  of  the  principal 
negroes,  and  efpecially  of  the  mulatto  Portuguefe,  take 

^  the  utmoft  precaution  to  avoid  being  wet  with  thofc 
rains,  efpecially  fucli  as  fall  firfl.  At  the  fetting  in  of 
the  rainy  feafon,  they  generally  Ihut  themfelves  up  in 
a  clofe  well-thatched  hut,  where  they  keep  a  con- 
ftant  fire,  fmoke  tobacco,  and  drink  brandy,  as  prefer- 
vatives  againft  the  noxious  quality  of  the  air  at  that 
lime.  When  wet  by  accident  with  the  rain,  they  im¬ 
mediately  plunge  themfelves  into  fait- water,  if  near  it. 
Thofe  natives  generally  bathe  once  a  day,  but  never  in 
the  frefh  water  rivers  when  they  are  overflown  with  the 
rains  :  at  fucli  times  they  prefer  for  that  purpofc  the 
water  of  fprings.  The  firfl:  rains  which  fall  in  Guinea 
are  commonly  fuppofed  to  be  the  moft  unhealthy.  They 
have  been  known,  in  48  hours,  to  render  the  leather 
of  the  {hoes  quite  mouldy  and  rotten,  they  ftain  clothes 
more  than  any  other  rain  •,  and  foon  after  their  com¬ 
mencement,  even  places  formerly  dry  and  parched 
fwarm  with  frogs.  At  this  time  fkins,  part  of  the  traf¬ 
fic  of  Senegal,  quickly  generate  large  worms }  and  it  is 
remarked,  that  the  fowls,  which  greedily  prey  on  other 
infedts,  refufc  to  feed  on  tliefe.  It  has  been  farther  ob- 
ferved,  that  woollen  cloths  wet  in  thofe  rains,  and  af¬ 
terwards  hung  up  to  dry  in  the  fun,  have  fometimes  be¬ 
come  full  of  maggots  in  a  few  hours. — It  is  alfo  proba¬ 
ble,  that  as  in  fome  of  thofe  countries  the  earth,  for 
fix  or  eight  months  of  the  year*  receives  no  moifture 
from  the  heavens  but  what  falls  in  dews,  which  every 
night  renew  the  vegetation,  -the  furface  of  the  ground 
in  many  places  becomes  hard  and  incruft ated  with  a 
dry  feurf,  which  pens  up  the  vapours  below  5  until,  by 
the  continuance  of  the  rains  for  fome  time,  this  cruft  is 
foftened,  and  the  long  pent  up  vapours  fet  free.  That 
thefe  dews  do  not  penetrate  deep  into  the  earth  is  evi¬ 
dent  from  the  conftant  drynefs  and  hardefs  of  fuch 
fpots  of  ground  in  thofe  countries  as  are  not  covered 
with  grafs  and  other  vegetables.  Thus  the  large  rivers 
in  the  dry  feafon  being  confined  within  narrow  bounds, 
leave  a  great  part  of  their  channel  uncovered,  which 
having  its  moifture  totally  exhaled,  becomes  a  folid 
hard  cruft  }  but  no  fooncr  the  rains  fall  than  by  de¬ 
grees  this  long  parched  up  cruft  of  earth  and  clay  gra¬ 
dually  foftens,  and  the  ground,  whieh  before  had  not 
the  leaft  fmell,  begins  to  emit  a  flench,  which  in  four 
or  five  weeks  becomes  exceedingly  noifome,  at  which 
time  the  ficknefs  is  generally  moft  violent. 

This  ficknefs,  however,  is  not  different  from  the 
remitting  fever  which  has  been  deferibed  under  fo 
many  various  forms  and  names.  An  inflammatory 
;ffever  is  feldom  obferved,  during  the  feafon  of  ficknefs* 


in  this  part  of  the  world  ;  and  we  (hall  conclude  our 
defer iption  of  the  ampliimerina  pa/udofa  with  fome  ex¬ 
tracts  from  the  furgeon’s  journal  in  a  ftiip  that  failed  up 
the  rivers  of  Guinea. 

u  On  the  5th  of  April  we  failed  up  the  river  of 
Gambia,  and  found  all  the  Englifti  in  the  fort  in 
perfect  health.  The  furgeons  of  the  factory  informed 
me,  that  a  relaxation  of  the  ftomach,  and  confequent- 
ly  a  weakened  digeftion,  feemed  to  bring  on  moft  of 
the  difeafes  fo  fatal  to  Europeans  in  the  fickly  feafon. 
They  were  generally  of  a  bilious  nature,  attended 
with  a  low  fever,  fometimes  of  a  malignant,  at  other 
times  of  a  remitting  kind. — On  the  12th  of  April, 
after  failing  30  miles  up  the  river  St  Domingo,  we 
came  to  Catchou,  a  town  belonging  to  the  Portuguefe 
in  Lat.  20°  N.  In  this  town  were  only  four  white 
people,  the  governor,  and  three  friars.  The  number 
of  whites  in  the  trading  fhips  was  51.  One  merning, 
towards  the  latter  end  of  April,  a  little  rain  fell.  On 
the  13th  of  May  there  was  a  fecond  fhower,  accompa¬ 
nied  wdth  a  tornado.  On  the  18th  of  May  it  rained 
the  whole  day  5  and  the  rain  continued,  with  but  fliort 
intervals,  until  the  beginning  of  O&obcr. 

ct  In  the  month  of  June  almoft  two-thirds  of  the 
white  people  were  taken  ill.  Their  ficknefs  could  not 
be  well  cnara&erifed  by  any  denomination  commonly 
applied  to  fevers  :  it  however  approached  neareft  to 
what  is  called  a  nervous  fever ,  as  the  pulfe  was  always 
low,  and  the  brain  and  nerves  feemed  principally  af¬ 
fected.  It  had  alfo  a  tendency  to  frequent  remiflions. 
It  began  fometimes  with  a  vomiting,  but  oftener  with 
a  delirium.  Its  attack  was  commonly  in  the  night  j 
and  the  patients,  being  then  delirious,  were  apt  to  run 
into  the  open  air.  I  obferved  them  frequently  recover 
their  fenfes  for  a  fhort  time,  by  means  of  the  heavy 
rain  which  fell  upon  their  naked  bodies.  But  the  de¬ 
lirium  foon  returned  :  they  afterwards  became  coma- 
tofe,  their  pulfe  funk,  and  a  train  of  nervous  fymptoms 
followed  ,  their  fkin  often  became  yellow  }  bilious  vo¬ 
mitings  and  ftools  were  frequent  fymptoms.  The  fever 
reduced  the  patient’s  ftrength  fo  much,  that  it  was  ge¬ 
nerally  fix  wreeks  or  two  months  before  he  was  able  to 
walk  abroad.  A  confirming  flux,  a  jaundice,  a  dropfy 
or  obftrudlions  in  the  bowels,  wTere  the  confequences 
of  it.  Of  51  white  men,  being  the  companies  of  four 
fhips  which  were  at  Catchou,  one-third  died  of  the 
fever,  and  one-third  more  of  the  flux,  and  other  difeafes 
confequent  upon  it  $  and  of  thefe  not  one  was  taken  ill 
till  the  rains  began. 

“  I  believe,  on  the  whole  face  of  the  earth,  there 
is  hardly  to  be  found  a  more  unhealthy  country  than 
this  during  the  rainy  feafon  :  and  the  idea  I  then  con¬ 
ceived  of  our  white  people  was  by  making  a  comparifon 
of  their  breathing  fuch  a  noxious  air,  with  a  number  of 
river-fifh  put  into  ftagnating  water  5  where,  as  the  water 
corrupts,  the  fifh  grow  lefs  lively,  they  droop,  pine  away, 
and  many  die. 

“  Thus  fome  perfons  bceame  dull,  inactive,  (light¬ 
ly  delirious,  at  intervals  5  and,  without  being  fo  much 
as  Confined  to  their  beds,  they  expired  in  that  delirious 
and  comatofe  ft  ate  in  lefs  than  48  hours  after  being 
in  apparent  good  health.  The  white  people  in  general 
became  yellow  *,  their  ftomach  could  not  receive  much 
food  without  loathing  and  retchings.  Indeed  it  is  no 
wonder  that  this  ficknefs  proved  fo  fatal,  that  recove- 
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Fcbrce.  ries  from  it  were  fo  tedious,  and  that  they  were  at- 
-v— 1 J  tended  with  fluxes,  droplies,  the  jaundice,  ague-cakes, 
and  other  dangerous  chronical  diftempers.  It  feems 
more  wonderful  to  me  that  any  white  people  ever  reco¬ 
ver,  while  they  continue  to  breathe  fo  peftiferous  an  air 
as  that  at  Catchou  during  the  rainy  feafon.  We  were, 
as  I  have  already  obferved,  30  miles  from  the  fea, 
in  a  country  altogether  uncultivated,  overflowed  with 
water,  furrounded  with  thick  impenetrable  woods,  and 
overrun  with  flime.  The  air  was  vitiated,  noifome, 
and  thick  )  infomuch  that  the  lighted  torches  or  candles 
burnt  dim,  and  feemed  ready  to  be  extinguiftied  :  even 
the  human  voice  loft  its  natural  tone.  The  fmell  of  the 
ground  and  of  the  houfes  was  raw  and  offenfive;  but  the 
vapour  ariflng  from  putrid  water  in  the  ditches  was 
much  worfe.  All  this,  however,  feemed  tolerable,  -when 
compared  with  the  infinite  numbers  of  infedts  fwarming 
every  where,  both  on  the  ground  and  in  the  air  \ 
which,  as  they  feemed  tQ  be  produced  and  cherifhed  by 
the  putrefaction  of  the  atmofphere,  fo  they  contributed 
greatly  to  increafe  its  impurity.  The  wild  bees  from 
the  woods,  together  with  millions  of  ants,  overran 
and  deftroyed  the  furniture  of  the  houfes  j  at  the  fame 
time,  f warms  of  coekroaches  often  darkened  the  air, 
and  extinguiflied  even  candles  in  their  flight  \  but  the 
greateft  plague  was  the  mufquettoes  and  fand-flies, 
whofe  inceffant  buzz  and  painful  ftings  were  more 
infupportablc  than  any  fyraptom  of  the  fever.  Be- 
fides  all  thefe,  an  incredible  number  of  frogs  on  the 
banks  of  the  river  made  fuch  a  conftant  and  dif- 
agreeable  croaking,  that  nothing  but  being  accuftom- 
ed  to  fuch  an  hideous  noife  could  permit  the  enjoy¬ 
ment  of  natural  fleep.  In  the  beginning  of  Odlober, 
as  the  rains  abated,  the  weather  became  very  hot  5 
the  woods  were  covered  with  abundance  of  dead  frogs, 
and  other  vermin,  left  by  the  recefs  of  the  river  ;  all 
the  mangroves  and  flirubs  were  likewife  overfpread  with 
ftinkin'g  flime.” 

After  fo  particular  a  defeription  of  the  remitting  fe¬ 
ver  in  many  different  parts  of  the  world,  we  prefume  it 
will  be  needlefs  to  take  notice  of  any  little  varieties  which 
may  occur  in  the  warm  parts  of  America,  as  both  the 
nature  and  cure  of  the  diftemper  are  radically  the  fame : 
neither  fliall  we  lengthen  out  this  article  with  further 
deferiptions  of  remitting  fevers  from  the  works  of  fo¬ 
reign  authors,  as,  from  what  we  have  already  faid, 
their  nature  cannot  eafily  be  miftaken. 

Cure.  The  great  difticulty  in  the  cure  of  remitting 
fevers  arifes  from  their  not  being  Ample  difeafes,  but 
a  complication  of  feveral.  Fevers,  properly  fpeaking, 
have  but  three  or  four  different  appearances  which 
they  can  affume  without  a  complication.  One  is,  when 
they  are  attended  with  a  phlogiftic  diathefis  :  another 
is,  when  they  alfume  the  form  of  .genuine  intermit- 
tents ;  a  third  is,  when  they  produce  a  great  debility  of 
the  nervous  fyftem  •,  and  the  fourth  is,  when  along 
with  this  debility  there  is  alfo  a  rapid  tendency  to  pu- 
trefa&ion.  If,  therefore,  all  thefe  fpecies  happen  to 
make  an  attack  at  once,  the  moft  dangerous  fever  we 
can  imagine  will  be  produced  $  and  however  contrary 
it  may  be  to  our  theories  to  admit  the  poflibility  of 
fuch  an  attack,  the  truth  of  the  fa£l  is  too  often  con¬ 
firmed  by  fatal  experience.  In  the  beginning  of  re-7 
mittent  fevers,  for  inftance,  the  fymptoms  indicate  a 
high  degree  of  inflammation  ;  but  if  the  pra&itioner 
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attempts  to  remove  this  inflammation  by  blood-letting  Teru 
or  other  evacuations,  the  pulfe  finks  irrecoverably,  and 
the  perfon  dies  writh  fuch  fymptoms  as  fhow  that  the 
nervous  fyftem  has  been  from  the  beginning  greatly 
affedled  ;  at  the  fame  time  the  high  ftimulants  and 
cordials,  or  cinchona,  which  would  have  conquered 
the  nervous  part  of  the  difeafe,  increafe  the  inflamma¬ 
tory  part  of  it  to  fuch  a  degree,  that,  by  a  too  early 
exhibition  of  them,  the  patient  alfo  dies,  but  after  an¬ 
other  manner. 

In  the  remitting  fever  of  the  Eaft  Indies,  Dr  Lind 
of  Windfor  formed  the  following  indications  of  cure. 

I.  To  allay  the  violence  of  the  fever.  2.  To  evacuate 
the  putrid  humours,  and  take  great  care  to  prevent  the 
body  from  inclining  to  putrefa&ion.  3.  To  keep  up 
the  ftrength  of  the  patient  as  much  as  poflible  during  the 
diforder.  4.  To  lofe  no  time  in  preventing  the  return 
of  the  paroxyfms. 

To  allay  the  violence  of  the  fever,  every  thing  that 
can  contribute  to  increafe  it  ought  to  be  carefully 
avoided  or  removed ;  fueh  as  great  heat,  too  ftrong  a 
light  falling  on  the  eyes,  noife,  and  motion.  If  du¬ 
ring  the  paroxyfm  the  head  and  loins  be  affe&ed  with 
violent  pains,  the  pulfe  be  full  and  hard,  and  the  heat 
intenfe,  bleeding  may  be  ufed,  but  with  the  greateft 
caution  :  for,  however  ufeful  this  operation  may  be  in 
cold  climates,  the  fuccefs  of  it  in  warm  ones  is  fo  far 
from  being  certain,  that  the  lives  of  the  patients  have 
been  often  very  much  endangered,  nay  even  deftroyed 
by  it.  Dr  Badenoch,  and  the  furgeon  of  the  Ponfborne, 
endeavoured  each  of  them  to  relieve  two  patients  by 
blood-letting  j  and  the  confequence  was,  that  each  of 
them  loft  one  patient.  Dr  Lind  bled  two  patients  5 
one  of  whom  was  Mr  Richardfon,  the  fir  ft  mate  of 
the  fhip,  who  complained  of  a  moft  violent  pain  in  his 
head,  with  a  full  hard  pulfe.  About  four  or  five  ounces 
of  blood  were  taken  from  him,  by  which  he  was 
greatly  relieved  :  nor  was  the  cure  retarded  by  it  j 
nay,  the  fever  afterwards  became  lefs  irregular.  At 
the  time  the  other  patient  was  bled,  the  difeafe  was 
exceedingly  frequent  and  violent.  He  was  fo  earneft 
for  bleeding,  that  he  fired  all  the  reft  with  the  fame 
defire,  fwearing,  that  by  refufing  them  this  only  re¬ 
medy,  every  one  of  them  would  be  fent  to  their  graves. 

To  quiet  them,  therefore,  and  get  quit  of  their  impor¬ 
tunities,  the  do&or  complied  with  their  requeft,  and 
took  about  five  or  fix  ounces  from  him  who  had  been 
the  firft  to  require  it.  The  confequence  was,  that  he 
immediately  loft  his  ftrength  \  and  in  lefs  than  an  hour, 
during  which  time  he  made  his  will,  was  carried  off  by 
the  next  fit.  It  is  neceffary,  however,  to  obferve,  and 
indeed  the  do<51or  himfelf  makes  the  ebfervation,  with 
regard  to  this  patient,  that  he  was  bled  at  an  improper 
time,  namely,  between  the  fits  *,  whereas,  had  he  been 
bled  in  the  hot  fit,  it  is  poflible  he  might  have  been 
relieved. 

In  fupport  of  the  advantages  to  be  derived  from 
bleeding  under  proper  eircumftances,  we  have  the 
authority  both  of  Cleghorn  and  Pringle.  As  Dr 
Cleghorn  praclifed  in  a  very  hot  country,  his  ob- 
fervations  muft  in  the  prefent  cafe  have  greater  weight 
than  thofe  of  Pringle,  who  praftifed  in  a  colder 
one.  The  former  acquaints  us,  that  if  he  was  called 
in  early  enough,  unlefs  there  was  a  ftrong  contra-indi¬ 
cation,  he  always  ufed  to  take  away  fome  blood  from 
Kk  people 
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people  of  all  ages  ;  namely,  from  robud  adults,  10 
or  twelve  ounces  j  'from  others  a  fmaller  quantity,  m 
proportion  to  their  ftrength  and  years.  And  further, 
if  a  violent  headach,  obdinatc  delirium,  and  heat  or 
pains  of  the  bowels,  were  urgent,  the  bleeding  was  re¬ 
peated  within  a  day  or  two.  By  this  feafonable  evacua¬ 
tion,  he  found  the  vehemence  of  all  the  paroxyfms 
fomewhat  dimini  fired  ;  the  apyrexia  became  more  com¬ 
plete  }  the  operation  of  emetics  and  cathartics  render¬ 
ed  fafer  and  more  fuccefsful  *,  and  the  terrible  fymp- 
toms  which  happened  about  the  height  of  the  didem- 
per,  fucli  as  raving  fop  or,  difficulty  of  breathing,  in¬ 
flammations  of  the  abdominal  vifeera,  &c.  were  either 
prevented  or  mitigated.  But  if  the  fever  had  conti¬ 
nued  for  fomc  time  before  he  was  called,  and  the  mafs 
of  blood  appeared  to  be  too  much  melted  down  or  in¬ 
clined  to  a  putrid  diffolution,  he  either  abdained  from 
bleeding  entirely,  or  took  away  a  very  fmall  quantity, 
though  fome  urgent  fymptoms  might  feem  to  require 
a  larger  evacuation.  As  to  the  time  of  perform¬ 
ing  the  operation,  he  acquaints  us,  that  it  is  fafe 
enough,  except  when  the  cold  fit  lads  or  is  foon  ex¬ 
pelled,  or  while  the  fkin  is  covered  with  critical 
fwcats  }  and  that  he  ufually  opened  a  vein  in  the  be¬ 
ginning  of  the  hot  fit }  by  which  means  the  fick  were 
relieved,  the  immoderate  heat  of  the  body,  which  is 
often  productive  of  fatal  effe£ls,  was  diminifhed,  and 
the  critical  fweats  brought  on  fooner  and  in  greater 
abundance. 

But  though  Dr  Lind  found  venefc&ion  to  be  of  fuch 
pernicious  tendency  in  his  patients,  cooling  acidulated 
liquors  were  of  the  utmod  fervice,  as  they  corrected 
the  putrid  humours,  leffened  the  heat  and  thiril,  and 
of  courfe  prevented  the  fever  from  arriving  at  fo  great 
an  height  as  it  w’ould  otherwife  have  done.  Thofe 
cooling  liquors  are  the  bed  which  are  made  up  with 
forue,  farinaceous  fubdance,  as  they  mod  eafily  unite 
with  our  fluids,  Eoffile  acids  too,  and  crydals  of  tar¬ 
tar,  efpecially  the  latter,  are  of  confiderable  ufe,  not 
only  in  this,  but  in  other  fevers.  The  neutral  falts, 
prepared  with  the  juice  of  lemons,  were  likewife  given 
with  fuceefs  during  the  heat  of  the  fever.  They  leffen 
the  naufea,  the  fits  become  more  regular,  and  the  re- 
mi  (lions  more  full  *,  and  they  are  particularly  grateful 
when  given  in  a  date  of  effervefcence.  The  good  ef- 
fe&s  of  thefe  draughts  we  are  in  a  great  meafure  to 
aferibe  to  the  antifeptic  quality  of  the  fixed  air  extrica¬ 
ted  from  them,  during  the  effervefcence. 

During  the  remiffion,  it  is  proper  to  evacuate  the 
putrid  humours  by  fmall  dofes  of  ipecacuanha,  or  ra¬ 
ther  tartar  emetic.  The  tartar  emetic  indeed  appears 
.to  be  endowed  with  fome  kind  of  febrifuge  virtue, 
which  Dr  Cullen  thinks  is  owing  to  its  relaxing  the 
febrile  fpafm  taking  place  in  the  capillary  veffels. 
But  fliould  there  appear  any  fymptoms.  of  a.  topi¬ 
cal  inflammation  in  fome  of  the  abdominal  vifeera, 
,a  thing  which  never  happens  unlefs  the  diforder  has 
been  of  fome  danding,  vomiting  is  to  be  avoided,  and 
we  are  to  depend  upon  purgatives  alone  for  the  evacua¬ 
tion  of  the  putrid  bile.  Thefe  are  always  ufeful  in 
the  cure  of  this  diforder.  But  all  acrid  and  drong 
purgatives  are  to  be  carefully  avoided,  and  only  the 
mild  antifeptic  ones  made  ufe  of,  fuch  as  crydals  of  tar¬ 
tar,  or  tamarinds  made  up  with  manna  or  with  Glau¬ 
ber’s  fait. 


Pra&ice, 

Though  in  thefe  difeafes  there  is  a  great  quantity  of  Tertiana. 

putrefeent  bile  collc61ed  in  the  body,  yet  it  leems v .  v  — ^ 

much  more  probable  that  this  is  the  ejfeEl  than  the 
cuufe  of  the  diforder  \  and  therefore,  though  we  carry 
off  the  quantity  colle£led  ever  fo  often,  more  of  the  fame 
kind  will  dill  be  produced  by  the  putrefeent  difpofition 
of  the  other  fluids,  at  the  fame  time  that  the  drength 
of  the  patient  mud  neeeffarily  be  diminifhed  by  repeat¬ 
ed  evacuations,  when  it  ought  rather  to  be  kept  up  by 
all  poffible  means.  We  ought  well  to  obferve,  however, 
that  the  mineral  acids  have  not  that  property  of  fweet- 
ening  putrid  bile  which  the  vegetable  ones  have  $  and 
therefore  the  fame  relief  will  not  be  given  by  them 
which  might  reafonably  be  expelled  from  vinegar  or 
lemon  juice. 

In  order  to  keep  up  the  drength  of  the  patient* 
good  food  is  abfolutely  neceffary.  Dr  Lind  allowed 
the  fick  fmall  meffes  of  panada  made  with  boiled  rice 
and  barley  mixed  with  currants  or  raifins  and  prunes, 
fcafoned  with  fugar  and  a  little  wine,  efpecially  claret. 

During  the  paroxyfms,  they  had  gruel  made  of  dour 
and  rice,  with  fugar  and  the  juice  of  acid  fruit  ;  and 
when  the  fit  went  off,  a  little  wine  was  added  to  this 
mixture. 

The  Hurts  and  bedding  mud  be  very  often  changed 
and  well  aired  \  their  dools,  and  all  filth  and  nadinefs, 
are  to  be  immediately  removed }  the  places  where 
they  are  lodged  fhould  be  well  aired  and  frequently 
fprinkled  with  vinegar  \  and,  in  the  lad  place,  the  fick 
mud  be  exceedingly  well  nurfed.  Bliders,  according 
t©  Dr  Lind,  diould  never  be  ufed  till  the  fever  has  been 
of  long  continuance,  or  the  fpirits  and  pulfe  of  the  pa-* 
tient  have  begun  to  Hag.  But  here  our  author  has  im¬ 
plicitly  followed  Dr  Huxham,  whofe  theory  concern¬ 
ing  the  ufe  of  bliders  is  now  found  to  be  erroneous. 
According  to  that  celebrated  author,  bliders  are  ca- 
bable  of  doing  confiderable  hurt  in  all  cafes  where 
there  is  a  tendency  to  inflammation,  by  increafing  the 
motion  of  the  fluids  and  the  ofcillatory  power  of  the 
veffels,  both  of  which  are  already  too  great.  They 
are  alfo  improper,  according  to  him,  where  there  is  a 
confiderable  tendency  of  the  fluids  to  putrefaction  5 
becaufe  he  fuppofes  the  falts  of  thefe  flies  to  operate 
in  the  fame  manner  with  volatile  alkalies,  that  is,  by 
diffolving  and  putrefying  the  blood  dill  farther.  But 
Sir  John  Pringle  has  fhown,  that,  in  inflammatory 
fevers  as  well  as  thofe  of  the  putrid  kind,  both  bliders 
and  volatile  falts  may  be  of  fervice  *,  the  latter,  parti¬ 
cularly,  he  hath  experimentally  proved  to  be  fo  far  from 
promoting  putrefaction,  that  they  are  exceedingly  drong 
antifeptics. 

In  the  Ead  Indies,  Dr  Lind  found  it  abfolutely 
neceffary  to  exhibit  the  Peruvian  bark  in  large  quanti¬ 
ties,  and  as  early  as  poffible.  By  this  method  he  not 
only  fecured  the  patient  from  the  imminent  danger  of 
death  to  which  he  was  expofed  at  every  fit,  but  likewife 
conquered  thofe  obftruCtions  which  were  apt  to  enfue 
in  the  abdominal  vifeera,  and  which  are  to  be  attri¬ 
buted  to  the  continuance  of  the  diforder,  and  not  to 
the  bark  employed  to  cure  it.  He  always  gave  the  cin¬ 
chona  during  the  fecond  remiffion,  as  all  his  care  was 
during  the  fird  to  cleanfe  the  primae  vise.  He  obferves, 
however,  that  it  is  to  no  purpofe  to  give  the  bark  till 
the  neceffary  purgations  are  over  \  but  affures  us,  that 
it  never  fails,  unlels  from  the  coming  on  of  a  vomiting 
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Febrcs.  or  diarrhoea  it  cannot  be  taken  in  fufficient  quantities 
— before  the  return  of  a  paroxyfm.  To  prevent  the  me¬ 
dicine  from  vomiting  or  purging,  he  mixed  a  few  drops 
of  liquid  laudanum  with  every  dofe  of  it.  Half  a 
dram  was  given  every  half  hour  in  fome  convenient 
vehicle,  beginning  as  foon  as  the  fever  had  confider- 
ably  abated,  and  the  pulfe  was  returned  nearly  to  its 
natural  Hate  ;  both  which  generally  happened  before 
the  fweats  were  over.  An  ounce  of  the  bark  was 
fometimes  found  too  little  to  check  the  fever,  but  an 
ounce  and  a  half  never  failed.  It  muft  be  continued 
daily  in  fmall  dofes  till  the  patient  has  recovered  his 
ftrength,  and  then  a  greater  quantity  mult  be  given, 
efpecially  at  the  feafon  when  the  rivers  overflow  the 
country. 

Dr  Pringle  found  the  autumnal  remittents  in  the  Ne¬ 
therlands  complicated  with  a  great  many  inflammatory 
fymptoms  *,  for  which  reafon  it  was  generally  found 
neceflary  to  open  a  vein  in  the  beginning.  The  ver¬ 
nal  and  later  autumnal  remitting  fevers  are  accom¬ 
panied  with  pleuritic  and  rheumatic  pains  from  the 
coldnefs  of  the  weather,  and  on  that  account  require 
more  bleeding.  A  phyfician  unacquainted  with  the 
nature  of  the  difeafe,  and  attending  chiefly  to  the  pa- 
roxyfms  and  remiflions,  would  be  apt  to  omit  this  eva¬ 
cuation  entirely,  and  give  the  cinchona  too  foon,  which 
would  bring  on  a  continued  inflammatory .  fever.  In 
thefe  countries  a  vein  may  be  fafely  opened  either  du¬ 
ring  the  remiflion  or  in  the  height  of  a  paroxyfm  ;  and 
our  author  alfo  found  good  effe&s  refulting  from  bleed¬ 
ing  in  the  hot  fits  of  the  marfli  fever,  even  after  it  had 
almoft  come  to  regular  intermiflions.  After  bleeding,  a 
purgative  was  ufually  exhibited,  of  which  he  gives  us 
the  following  formula. 

]J>.  Infufi  fenae  commun.  Jiij. 

Ele£l.  Lenitiv.  Jfs. 

Nitr.  pur.  5i. 

Tin&rfen.  3vi.  M. 

Of  this  only  one  half  was  taken  at  once  ;  and  if  it 
did  not  operate  twice  in  four  hours,  the  remainder 
was  then  taken.  This  potion  agreed  with  the  fto- 
mach,  purged  plentifully,  and  therefore  was  a  very 
ufeful  compofition.  Next  morning,  when  there  was 
almoft  always  fome  remiflion,  -he  gave  one  grain  of 
emetic  tartar  rubbed  with  1 2  grains  of  crabs-eyes,  and 
repeated  the  dofe  in  two  hours,  if  the  firft  had  little 
or  no  effedl  ;  or  at  any  rate  in  four  hours.  This  me¬ 
dicine  was  intended  not  only  to  vomit,  but  alfo  to 
operate  by  ftool,  and  excite  a  fweat.  If  thefe  evacua¬ 
tions  were  procured,  the  fever  generally  became  eafier, 
and  was  even  fometimes  cured.  This  he  prefers  to  the 
ipecacuanha,  and  therefore  in  the  latter  years  of  his 
praflice  difiifed  that  root  entirely.  The  fame  medi¬ 
cine  was  repeated  next  day  or  the  day  following ;  or  if 
not,  a  laxative  clyfter  was  thrown  up  :  and  this  method 
was  continued  till  the  fever  either  went  off  altogether, 
or  intermitted  in  fuch  a  manner  as  to  be  cured  by  the 
cinchona. 

A  fimilar  method  was  followed  by  Dr  Huck  in  the 
remitting  fevers  of  the  Weft  Indies  and  North  Ame¬ 
rica.  In  the  beginning  he  let  blood  ;  and  in  the  firft 
remiflion  gave  four  or  five  grains  of  ipecacuanha,  with 
from  half  a  grain  to  two  grains  of  emetic  tartar.  This 
powder  he  repeated  in  two  hours,  taking  care  that  the 


patient  fhould  not  drink  before  the  fecond  dofe  \  for  Tertiana. 
then  the  medicine  more  readily  pafled  into  the  bowels  '  1  V"— 

after  it  had  operated  by  vomiting.  If,  after  two  hours 
more,  the  operation  either  way  was  fmall,  he  gave  a  third 
dofe,  which  commonly  had  a  good  effect  in  opening 
the  firft  paffages  \  and  then  the  fever  either  went  quite 
off,  or  intermitted  in  fuch  a  manner  as  to  yield  to  the 
bark.  On  the  continent,  he  found  little  difficulty  after 
the  intermiflion  ;  but  in  the  Weft  Indies,  unlefs  he  gave 
the  cinchona  upon  the  very  firft  intermiflion,  though 
imperfedl,  the  fever  was  apt  to  afliimc  a  continued  and 
dangerous  form. 

In  the  remitting  fevers  of  hot  countries,  however, 
it  muft  be  obferved,  that  the  lancet  muft  in  all  cafes  be 
much  more  fparingly  ufed  than  in  fimilar  difeafes  of 
the  colder  regions  ;  and  we  muft  alfo  be  fparing  of  vene- 
fe&ion  in  thofe  countries  where  the  marfli  effluvia  are 
very  ftrong  and  prevail  much.  For  this  reafon  Dr 
Lind  of  Haflar  greatly  condemns  the  practice  of  in- 
diferiminate  bleeding  when  people  firft  arrive  in  hot 
climates.  The  firft  difeafes  indeed  which  occur  in  a 
voyage  to  the  fouthward  are,  for  the  moft  part,  of  an 
inflammatory  nature,  and  owing  to  a  fudden  tranfition 
from  cold  to  hot  weather.  This  occafions  a  fulnefs 
and  diftenfion  of  the  veflels  \  whence  all  Europeans, 
on  their  firft  arrival  under  the  tropic,  bear  evacuations 
much  better  than  afterwards.  The  pradfice  of  indif- 
criminately  bleeding,  however,  a  number  of  the  (hip’s 
company  when  they  firft  come  into  a  warm  latitude,  is 
by  no  means  found  to  anfwer  the  purpofe  of  a  preven¬ 
tive.  In  fuch  cafes,  indeed,  as  plainly  indicate  a  ple¬ 
thoric  difpofition  brought  on  by  the  heat,  blood-let¬ 
ting  is  certainly  ufeful.  The  figns  of  this  are  a  pain 
and  giddinefs  in  the  head ;  a  heaviiiefs  and  dulnefs  of 
the  eyes,  which  fometimes  appear  (lightly  inflamed  : 
there  is  alfo  commonly  a  fenfc  of  weight  and  fulnefs 
in  the  bread,  the  pulfe  at  the  fame  time  being  quick 
and  oppreffed. 

Eut  the  cafe  is  quite  different  after  a  longer  conti¬ 
nuance  of  fultry  weather,  and  when  the  conftitution  is 
in  fome  meafure  habituated  to  the  hot  climate.  ‘  For 
it  is  then  obferved,  that  the  fymptoms  of  inflamma¬ 
tions  in  the  bowels,  even  the  moft  dangerous,  are  not 
near  fo  fcverc  in  fuch  climates  as  in  cold  countries  j 
nor  can  the  patients  bear  fuch  large  evacuations.  The 
phyfician,  however,  muft  take  care  not  to  be  milled 
by  the  apparent  mildnefs  of  the  fymptoms  :  for  he  will 
find,  not withftan ding  fuch  deceitful  appearances,  that 
the  inflammation  makes  a  more  rapid  progrefs  in  hot 
countries  than  in  cold,  fuppurations  and  mortifications 
being  much  more  fuddcnly  formed  ;  and  that  in  general 
all  acute  diftempers  come  fooner  to  a  crifis  in  the  warm 
than  in  colder  regions.  Hence  it  is  an  important  rule 
of  practice  in  thofe  climates,  to  feize  the  moft  early  op¬ 
portunity,  in  the  commencement  of  all  threatening 
inflammations,  to  make  frequent  though  not  copious  eva¬ 
cuations  by  blood-letting.  For  by  delay  the  inflam¬ 
mation  quickly  pafies  from  its  firft  to  its  laft  or  fatal 
ft  age  5  at  leaft,  an  imperfect  crifis  in  fuch  inflammatory 
fevers  enfues,  which  fixes  an  obftruflion  in  the  vifeera 
extremely  difficult  to  remove. 

It  is  indeed  a  general  maxim  with  fome  phyficians 
in  the  Weft  Indies,  that  in  moft  acute  diftempers  bleed¬ 
ing  in  that  country  is  prejudicial.  This  is  founded 
upon  a  fuppofition  that  the  craflamentum  of  the  blood 
K  k  2  is 
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Fcbres.  is  thinned,  and  the  folids  greatly  weakened,  by  the 
v'  v —  '  heat  of  the  climate.  It  is  therefore  objected,  that 
bleeding  in  fuch  an  habit  of  body  weakens  the  powers 
of  nature,  and  withdraws  the  ftrengtli  which  is  re- 
quifite  to  fupport  the  patient  until  the  erifis  of  the 
fever. 

This  reafoning  is  partly  juft  *,  but,  like  all  general 
maxims,  will  admit  of  exceptions.  Firft,  with  regard 
to  lailors,  it  is  to  be  remembered,  that  they  are  more 
expofed  to  quick  viciffitudes  of  heat,  cold,  damps,  and 
to  various  ehanges  of  the  air  and  weather,  than  moft  of 
the  other  inhabitants  of  the  Torrid  Zone.  Add  to 
this,  that  their  intemperance,  and  the  excefles  they 
are  apt  to  fall  into  whenever  it  is  in  their  power  to 
commit  them,  render  them  more  liable  to  inflamma 
tions  than  any  other  fet  of  people.  Hence  their  dif- 
eafes  require  more  plentiful  evacuations  than  the  land- 
inhabitants  of  thofe  parts  of  the  world,  and  generally 
they  bear  them  better.  But  with  regard  to  the  natives 
of  the  country,  or  thofe  who  have  remained  long  there, 
it  mull  be  proper  to  bleed  them  very  fparingly,  making 
allowance  for  the  different  feafons  of  the  year,  the 
temperature  of  the  air,  and  the  fituation  of  the  places 
where  they  reftde.  Thus,  in  fome  parts,  even  on  the 
ifland  of  Jamaica,  at  particular  feafons,  the  weather 
is  cool  5  vTherefore,  in  thefe  places,  and  at  fuch  fea¬ 
fons,  the  inhabitants  having  their  fibres  more  rigid, 
and  a  firmer  crafis  of  their  blood,  bear  venefe&ion 
much  better. 

In  cold  countries  the  ft  ate  of  the  air  greatly  aftifts 
in  reftoring  the  impaired  fpring  of  the  fibres  •,  where¬ 
as  every  thing  almoft  in  warm  weather,  fuch  as  heat, 
moifture,  &c.  concur  to  relax  and  weaken  the  habit 
of  body.  Thus  we  may  daily  fee  perfons  in  Britain, 
after  having  fuffered  a  moft  fevere  fit  of  ficknefs,  re¬ 
cover  their  ftrengtli  and  fpirits  in  a  few  days,  and  in 
a  very  fhort  time  their  natural  conftitution.  But  the 
cafe  is  very  different  in  the  fultry  regions  of  the  Torrid 
Zone,  or  indeed  in  any  part  of  the  world  where  the 
heat  of  the  feafon  caufes  the  mercury  to  ftand  for  any 
length  of  time  at  the  77th  degree  and  upward  of 
Fahrenheit’s  thermometer.  During  fuch  an  excefs  of 
heat,  debility  after  fevers  is  apt  to  remain  with  Eu¬ 
ropean  conftitutions  for  feveral  months.  In  Jamaica, 
the  convalefcents  are  fent  to  the  cool  fummits  of  the 
mountains  •,  but  a  retreat  to  a  more  northern  climate 
is  often  absolutely  neceflary  to  recover  their  wonted 
tone  and  vigour  of  body.  It  is  a  well- eft  ablifhed 
obfervation,  that  the  negroes  and  aborigines  of  the 
Torrid  Zone  cannot  bear  plentiful  evacuations  by  the 
lancet.  They  commonly  mix  the  moft  (Emulating 
poignant  fpices  with  their  ordinary  light .  food,  and 
this  is  found  by  experience  fuitable  to  their  conftitu¬ 
tions. 

As  proper  preventives  for  the  dangerous  fevers  of 
which  we  are  treating,  Dr  Lind  on  all  odcafions  re¬ 
commends  the  avoiding  of  ftagnant  wTatcr,  or  putrid 
marfhes  *,  the  ufe  of  proper  food,  cleanlinefs,  and^  fo- 
briety.  Of  the  propriety  of  removing  from  the  neigh¬ 
bourhood  of  thofe  places  whofc  peftilential  effluvia  pro¬ 
duce  the  diforders,  we  cannot  poffibly  entertain  a 
doubt  ;  and  of  the  efficacy  of  proper  food  in  prevent¬ 
ing  putrid  diforders  he  gives  a  remarkable  inflance  in 
the  Sheernefs  man  of  war,  bound  to  the  Eaft  Indies. 
As  they  went  out,  the  men  being  apprehenfive  of 
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ficknefs  in  fo  long  a  voyage,  petitioned  the  captain  Tertiana. 
not  to  oblige  them  to  take  up  their  fait  provisions, v— 
but  rather  to  permit  them  to  live  upon  the  other  fpe- 
cies  of  their  allowance.  It  was  therefore  ordered,  that 
they  fhould  be  ferved  with  falt-meat  only  once  a- week  -7 
and  the  confequence  was,  that  after  a  paflage  of  five 
months  and  one  day,  the  ihip  arrived  at  the  Cape  of 
Good  Hope  without  having  a  Tingle  perfon  lick  011 
board.  As  the  ufe  of  Sutton’s  pipes  had  been  then 
newly  introduced  into  the  king’s  ihips,  the  captain 
was  willing  to  aferibe  part  of  fuch  an  uncommon 
healthfulnefs  to  their  beneficial  effects  7  but  it  was  Toon 
dilcovered,  that,  by  the  negledt  of  the  carpenter,  the 
cock  of  the  pipes  had  all  this  while  been  kept  fhut. 

This  fhip  remained  in  India  fome  months,  where  none 
of  the  men,  except  the  boats  crew,  had  the  benefit  of 
going  on  ftiore  5  notwithftanding  which,  the  crew  con¬ 
tinued  to  enjoy  the  moft  perfect  ftate  of  health  ;  they 
were,  however,  well  fupplied  with  frefti  meat.  On 
leaving  India,  knowing  they  were  to  ftop  at  the  Cape 
of  Good  Hope,  and  truiting  to  a  quick  paiiage,  and 
the  abundance  of  refreibments  to  be  had  there,  they 
ate  their  full  allowance  ot  fait  meats*  during  a  paiTage 
of  only  10  weeks  5  and  it  is  to  be  remarked  the  air- 
pipcs  were  now  opened.  The  effedt  of  this  was,  that 
when  the^  arrived  at  the  Cape,  20  of  them  were  af¬ 
flicted  in  a  moft  miferable  manner  with  feorbutic  and 
other  diforders.  Thefe,  however,  were  fpeedily  reco¬ 
vered  by  the  refrefhments  they  met  with  on  ftiore.’  Be¬ 
ing  now  thoroughly  fenfiblc  of  the  beneficial  eftedts  of 
eating,  in  thefe  fouthern  climates,  as  little  fait  meat  as 
poffible  when  at  fea,  they  unanimoufly  agreed,  in  their 
voyage  home  from  the  Cape,  to  refrain  from  their, 
too  plentiful  allowance  of  fait  flefh.  And  thus  the 
Sheernefs  arrived  at  Spithead,  with  her  full  comple¬ 
ment  of  160  men  in  perfedl  health  and  with  unbroken 
con iiitut ions,  having  in  this  voyage  of  14  months  and 
1 5  days  buried  but  one  man,  who  died  in  a  mercurial 
falivation. 

Thus  we  fee,  that  a  free  and  pure  air  is  not  a  fuffi- 
cient  prefervative  againft  a  putrefeent  ftate  of  the 
fluids,  without  proper  food  *,  and,  on  the  other  hand, 
we  have  a  very  remarkable  inftance  of  the  inefficacy 
of  the  moft  falutary  food  to  prevent  putrid  difeafes, 
in  a  very  noxious  ftate  of  the  atinofphere.  In  the  year 
1717,  at  the  fiege  of  Belgrade  in  Hungary,  the  fever 
of  the  country,  and  the  flux,  oecafioned  a  moft  extraor¬ 
dinary  mortality  among  the  troops.  The  dread  of  thefe 
difeafes  caufed  every  one,  as  may  naturally  be  fup- 
pofed,  to  have  reeourfe  to  different  precautions  for 
fel  f- prefer  vation.  Prince  Eugene,  the  commander  in 
chief,  had  water  and  the  provifions  for  his  table  fent 
him  twice  a-week  from  Vienna.  The  pure  ftream  of 
the  river  Kahlenberg  was  regularly  brought  to  him : 
he  avoided  all  excefles,  and  lived  regularly,  or  rather 
abftemioufly  •,  refrefhed  him  fel  f  often  by  eating  a  cool 
melon  •,  and  mixed  his  ufual  wine,  which  was  Bur¬ 
gundy,  with  water.  Yet,  notwithftanding  his  utmoft 
care,  he  was  feized  with  a  dyfentery  j  which  would 
have  quickly  put  an  end  to  his  life,  had  not  the  fpeedy 
conelufion  of  that  campaign  permitted  him  to  make  a 
quick  retreat. 

At  this  unhealthy  feafon,  when  hardly  one  imperial 
officer,  much  lefs  their  feveral  domeftics,  efeaped  thofe 
malignant  difeafes,  the  renowned  Count  Bonne val  and 
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Febres.  his  numerous  retinue  continued  in  perfect  health,  to  the 
'  furprife,  or  to  ufe  the  words  of  Dr  Kramer,  to  the  envy, 
of  all  who  beheld  them.  The  only  precaution  he  uled, 
was  to  take,  two  or  three  times  a-day,  a  fmall  quan¬ 
tity  of  brandy  in  which  the  Peruvian  bark  was  infufed  \ 
and  he  obliged  all  his  attendants  and  domeAics  to  fol¬ 
low  his  example.  It  is  no  lefs  remarkable  that  the 
count,  placing  his  certain  prefervation  in  the  ufe  of 
this  tingle  medicine,  lived  for  many  years  afterwards  in 
the  molt  unhealthy  fpots  of  Hungary,  without  any  at¬ 
tack  or  apprehention  of  difeafe  }  and  continued  to  en¬ 
joy  a  perfect  (tate  of  health  during  the  hotteA  and  molt 
iiekly  feafons.  And  thus,  with  an  unbroken  and 
found  conltitution,  which  is  feldom  the  cafe  of  thofe 
who  refide  long  in  fuch  climates,  he  lived  to  a  great 
age.  There  is  an  inAance  produced  by  the  fame  au¬ 
thor,  of  a  whole  regiment  in  Italy  having  been  pre¬ 
fer  ved  by  the  ufe  of  cinchona  from  the  attack  of  thefe 
malignant  difeafes,  viz.  the  flux,  and  bilious  fever  as  it 
is  frequently  called,  when  the  reft  of  the  Auftrian  ar¬ 
my,  not  purfuing  that  method,  became  greatly  annoyed 
with  them. 

The  intemperance  and  irregular  living  of  thofe  Eu¬ 
ropeans  who  vitit  the  hot  climates  is  frequently  accufed 
as  the  caufe  of  their  deitruftion  ;  but,  our  author 
thinks,  without  fufficient  reafon  }  for  though  intem¬ 
perance  will  make  the  body  more  liable  to  receive  fuch 
dif'afes,  it  will  not  bring  them  on.  It  mult  by  no 
means,  however,  be  imagined,  that  in  thofe  climates 
Europeans  may  with  impunity  be  guilty  of  exceffes  in 
eating  or  drinking :  for  the  leaA  error  in  that  way  will 
often  prove  fatal  by  debilitating  the  body,  whofe  ut- 
molt  Arength  in  time  of  full  health  was  perhaps  fcarce 
fufficient  to  reflft  the  peAilential  miafmata  of  the  at- 
mofphere. 

It  appears,  therefore,  from  the  concurrent  teAimony 
of  the  moll  eminent  phyficians,  that  the  moll  proper 
medicine  to  be  ufed,  either  as  a  preventive  or  cure  for 
remitting  and  intermitting  diforders,  is  the  Peruvian 
bark,  adminillered  with  proper  precautions  and  after  the 
primes  vuv  have  been  evacuated  of  the  putrid  bilious 
matter  colle£ted  in  them.  In  thofe  fpecies  of  tritceophya , 
&.c.  belonging  to  this  clafs,  enumerated  by  Sauvages, 
the  fame  remedies  only  were  ufeful  *,  but  in  that  pe Al¬ 
ien  tial  diltemper  which  he  calls  tritceophya  Vrati/lavi- 
enfis ,  he  tells  us,  that  w  a  filing  the  body  with  water 
fometimes  hot,  fometimes  cold,  watery  clyAers,  and 
plenty  of  aqueous  drink,  were  like  wife  of  ufe. 

Genus  II.  QUARTANA;  the  Quartan  Fever. 

Quartana  au6lorum,  Sauv.  Gen.  89.  Lin.  17.  Vog.  3. 
Sag.  711.  Hofftn.  II.  p.  23.  Junch.  tab.  81. 

The  Genuine  Quartan.  Sp.  I.  var.  1.  A. 

Quartana  legitima,  Sauv.  fp.  1.  Sydenham  de  morb. 
acut.  cap.  v. 

Defcription.  The  genuine  quartan,  according  to 
Juncker,  keeps  its  form  more  exaftly  than  other  inter  - 
mittents  *,  fcarcely  coming  on  at  any  other  time  than 
four  or  five  in  the  afternoon.  The  cold  is  lefs  violent 
than  in  the  tertian  ;  but  is  very  perceptible,  though  it 
doth  not  proceed  to  fuch  a  height  as  to  make  the 
limbs  fliake  ;  it  continues  for  about  two  hours.  It  is 
preceded  and  accompanied  by  a  languor  both  of  body 
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and  mind.  There  is  feldom  any  vomiting  unlefs  when 
the  Aomach  is  manifcAly  overloaded  with  aliment ;  nei¬ 
ther  is  there  any  diarrhcea,  but  the  l^elly  in  general  is 
rather  bound,  not  only  on  the  days  on  which  the  pa¬ 
roxyfm  takes  place,  but  alfo  on  the  intermediate  ones. 
The  heat,  which  flowly  fucceeds  the  cold,  is  lefs 
troublefome  to  the  patient  by  its  violence  than  by  the 
uneafy  drynefs  of  the  fldn,  which  is  fcarcely  ever  moi- 
Aened  with  fvveat.  This  heat  rarely  continues  longer 
than  four  or  live  hours,  unlefs  perhaps  at  the  firA  or  fe¬ 
cund  paroxyfm.  It  is  accompanied  affo  with  a  giddi- 
nefs  and  dull  pain  of  the  head.  On  the  termination  of 
the  paroxyfm,  the  patient  returns  to  a  middling  Aate  of 
health,  and  continues  in  the  fame  for  the  reA  of  the  in¬ 
termediate  days  5  only  there  remains  fomewliat  of  a 
loathing,  and  a  deep-feated  pain  as  if  the  perfon  was  all 
oyer  bruifed  or  broken,  which  kind  of  fenfation  the  phy- 
cians  are  wont  to  call  ojleocopus.  The  fit  returns  every 
fourth  day,  and  that  precifely  at  the  fame  hours,  being 
rarely  poAponed. 

.  Caufe s  of  and  perfons  fubjeB  to,  this  diforder.  The 
lame  general  caufes  concur  in  producing  this  as  other 
intermit  tents,  namely  marfli  miafmata,  and  whatever  can 
difpofe  the  body  to  be  eafily  affected  by  them.  Studi¬ 
ous  people,  and  thofe  of  a  melancholic  turn,  are  faid 
to  be  particularly  fubje6l  to  quartans  ;  but  what  are 
the  immediate  caufes  which  produce  a  return  of  the  fits 
every  fourth  day,  infiead  of  every  day,  or  every  third 
day,  muA  probably  lie  for  ever  concealed,  as  depend- 
ing  upon  the  fecret  and  inexplicable  mechanifm  of  the 
human  body. 

Prognofs.  A  Ample  quartan,  where  there  is  no 
reafon  to  dread  any  induration  of  the  vifeera,  may  very 
certainly  admit  of  a  cure  ;  and  the  prognofis  can 
never  be  unfavourable,  unlefs  in  cafes  of  extreme  weak- 
nefs,  or  where  the  diAemper  hath  been  unlkilfully 
treated. 


Quartana. 


Cure.  This  does  not  in  the  leaA  differ  from  that 
which  hath  been  fully  laid  down  for  the  fimple  tertian, 
and  which  it  is  therefore  needlefs  to  repeat  here. 


The  Duplicated  Quartan.  Sp.  I.  var.  I.  B. 
Quartana  duplicata,  Sauv.  fp.  4.  Bonet. 

This  is  entirely  fimilar  to  the  duplicated  tertian  al¬ 
ready  mentioned  ;  proper  allowance  being  made  for  the 
difference  between  the  type  of  a  tertian  and  quartan. 


The  Triplicated  Quartan.  Sp.  I.  var.  1.  C. 
Quartana  triplicata,  Sauv.  fp.  16. 

This  hath  three  paroxyfms  every  fourth  day,  while 
the  intermediate  days  are  entirely  free  from  fever. 


*54 


The  Double  Quartan.  Sp.  1.  var.  1.  D. 

Quartana  duplex,  Sauv.  fp.  3.  Vog .  fp.  13. 

In  the  double  quartan,  the  fits  come  on  every  day 
except  the  third  ;  but  fo  that  the  firA  paroxyfm  anfwers 
to  the  third,  the  fecond  to  the  fourth,  and  fo  on. . 


The  Triple  Quartan.  Sp.  I.  var.  1.  E. 

Quartana  triplex,  Sauv.  fp.  5.  Vog.  fp.14..  Bar-  J<4 
tholin.  H.  anat.  c.  1.  95.  •*' 

This  comes  on  every  day,  but  the  quartan  type  is 
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Veb:v<s  ftHi  preferved  bv  the  times  of  aecefTion  ;  that  is,  the 
tim'"  of  the  fourth  paroxvfm’s  coming  on  anfwers  to 
that  of  the  firft,  the  fifth  to  the  fecond,  the  fixth  to  the 
third,  &c. 

The  Quartan,  accompanied  with  Symptoms  of  other 
difeafes.  Sp.  I.  var.  2. 

*57  Quartana  cataleptica,  Sauv .  fp.  7.  Bonet.  polyalth. 

vol.  i.  p.  805. 

Quartana  eomatofa,  Sauv.  fp.  1 5*  VAerliolf.  de  febr. 
C.  Pifonis  Obferv.  de  morbid  a  colluvie  ferof.  obf. 
166,  167,  168,  169,  171,  172,  173,  174. 
Quartana  epileptica,  Sauv .  fp.  8.  Schol%u  Conf.  379> 
380. 

Quartana  hyfterica,  Sauv.  fp.  10.  Morton,  Pyrct. 

exerc.  1.  cap.  ix  H.  10,  11. 

Quartana  nephralgica,  Sauv.  fp.  9. 

Quartana  metaftatica,  Sauv.  fp.  *7* 

Quartana  amens,  Sauv .  fp.  12.  Sydenham  de  morb. 
acut.  cap.  v. 

Qiiartana  fplenetiea,  Sauv.  fp.  2.  Etmuller ,  Coll, 
confult.  caf.  25. 

The  Quartan  complicated  with  other  Difeafes.  Sp.  I. 
var.  3. 

158  Quartana  fyphilitica,  Sauv.  fp.  6.  Platen ,  obferv* 

^ L .  III.  p.  676.  Edin.  Eff.  art.  xlvii.  obf.  8. 
Quartana  arthriticia,  Sauv.  fp.  11.  Mufgr.  de  Arthr. 

fympt.  cap.  ix.  H.  4.  et  5. 

Arthritis  Febrifequa,  Sauv.  fp.  10. 

Arthritis  febricofa,  Sauv.  fp.  10.  Werlhof.  de  febr. 

Cochburn  de  morbis  naviganlium,  obf.  !  9. 
Quartana  fcorbutica,  Sauv.  fp.  14.  Barthol.  de  med. 
Dan.  diff.  iv.  Tim .  L.  VIII.  caf.  18. 

The  Remitting  Quartan.  Sp.  II. 

1  $9  Tetartophya,  Sauv.  gen.  85.  Sag.  699.  Lin.  21. 

Quartana  remittens  audiorum. 

Var.  1.  Tetartophya  fimplex,  Sauv.  fp.  1. 

2.  Amphimerina  femiquartana,  Sauv.  fp.  23. 

3.  Tetartophya  femitertiana,  Sauv.  fp.  5. 

4.  Tetartophya  maligna,  Sauv.  fp.  6.  Lautter . 

Hift.  med.  caf.  21.  M.  Donat.  L.  III. 
cap.  14.  ex  M .  Gatenaria  Horjl.  L.  I. 
obf.  15. 

5.  Tetartophya  carotica,  Sauv.  fp.  4.  Werlhof. 

de  febr.  Bianchi  Hift.  hep.  pars  III.  conft. 
ann.  1718,  p.  751. 

6.  Tetartophya  fplenalgica,  Sauv.  fp.  2. 

7.  Tetartophya  hepatalgica,  Sauv.  3.  Car .  Pif 

in  prefat.  p.  33. 

8.  Amphimerina  fpafmodica,  Sauv.  fp.  16. 

To  the  tertian  or  quartan  fevers  alfo  belong  the  Er¬ 
ratic*  of  authors.  As  all  thofe  above  mentioned  differ 
only  in  the  flight  circumftance  of  the  type  from  the  in¬ 
termitting  and  remitting  tertians  already  defcribed  at 
length,  it  is  unneceffary  here  to  take  up  tim^  in  defcri- 
bmg  every  minute  circura fiance  related  by  phyficians 
concerning  them,  efpeciallv  as  it  could  contribute  no¬ 
thing  towards  the  laying  down  a  better  method  of  cure 
than  what  hath  been  already  fuggefted. 
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Quotidian*, 

Genus  III.  QUOTIDIANA;  the  Quotidian  v — ^ 

Fever. 

Quotidiana  au&orum,  Sauv.  gen.  86.  Lin.  15. 

Fog.  I.  Hoffm.  II.  33.  Junck.  tab.  79. 

The  Genuine  Quotidian.  Sp.  I.  var.  1.  A. 

Quotidiana  fimplex,  Sauv.  fp.  1.  169 

Quotidiana  legitima,  Sennert.  de  febr.  cap.  18. 

Defcription.  This  kind  of  fever  generally  comes  on 
about  fix  or  feven  o’clock  in  the  morning,  beginning 
with  a  confiderable  degree  of  cold  and  fhivering,  which 
lails  for  about  an  hour  ;  and  is  often  accompanied  with 
vomiting  or  fpontaneous  diarrhoea,  or  both.  It  is  fuc- 
ceeded  by  a  pretty  ftrong  heat,  accompanied  with  thirft, 
reftleffnefs,  and  pain  of  the  head.  When  the  heat  abates 
a  little,  a  fpontaneous  fweat  commonly  follows,  and  the 
whole  paroxyfm  rarely  exceeds  fix  hours.  It  returns, 
however,  every  day  almoft  always  at  the  fame  hour,  un- 
lefs  it  be  evidently  difturbed. 

Caufes  of  and  perfons  fubjeEl  to ,  the  difeafe.  The 
fame  general  caufes  are  to  be  affigned  for  the  quotidian 
as  for  other  intermittents.  This  kind  occurs  but  rare¬ 
ly  5  and  is  faid  to  attack  people  of  a  phlegmatic  tempe¬ 
rament  rather  than  any  other  :  alfo  old  people  rather 
than  young,  and  women  rather  than  men. 

The  prognofis  and  method  of  cure  are  not  different 
from  thofe  of  tertians  and  quartans. 

The  Partial  Quotidian.  Sp.  I.  var.  1.  B. 

Quotidiana  partialis,  Sauv.  fp.  » 6.  Cnoffel ,  E.  N.  C.  itfx 
D.  I.  A.  III.  obf.  205.  Edin.  Med.  Eff.  vol.  i. 
art.  31  vol.  ii.  art.  16. 

Quotidiana  cephalalgica,  Sauv.  fp.  6.  Mort.  pyretol. 
exerc.  i.  hift.  27.  Van  Swieten  in  Boerh.  p.  534. 

Cephalalgia  intermittens,  Sauv.  fp.  7. 

Cephalcea  febricofa,  Sauv.  fp.  4. 

Quotidiana  ophthalmica,  Morton ,  ibid.  hift.  17*  Van 
Swieten ,  ibid. 

Ophthalmia  febricofa,  Sauv.  fp.  23. 

Thefe  diftempers  attack  only  fome  particular  part  of 
the  body,  as  the  head,  the  eye,  arm,  &c.  producing 
periodical  affe&ions  of  thofe  parts,  returning  once  m  .24 
hours  •,  they  are  to  be  cured  by  cinchona,  as  other  in¬ 
termittents.  They  are  known  to  belong  to  this  clafs, 
bv  the  evident  intermiflion  of  the  pain  or  other  affection 
of  the  part.  The  quotidiana  hysterica ,  Sauv.  fp.  3. 
quotidiana  catarrhalis,  Sauv .  fp.  9.  and  quotidiana  fratt- 
guriofa ,  Sauv.  fp.  11.  feem  to  be  fymptomatic  disor¬ 
ders. 

The  Remitting  Quotidian.  Sp.  II. 

Amphimerina,  Sauv.  gen.  84.  Lin.  20.  ifa 

Quotidiana  continua,  Vog.  15.  . 

Quotidians  remittentes  et  continue  au&orum. 

Amphimerina  latica,  Sauv.  fp.  1. 

Febris  continua  lymphatica,  Etmuller ,  Coll.  conf. 
caf.  32.  River.  Obf.  cent.  1.  obf.  57. 

Amphimerina  fingultuofa,  Sauv.  fp.  14* 

Febris  continua  Lyngodes,  Vog.  2 6. 

Concerning  thefe  alfo  nothing  remains  neceffary  to  ' 
be  mentioned  in  this  place,  having  already  fo  fully  dif- 
cuffed  the  remitting  fevers  in  all  the  different  parts  of 
,  the 
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Febres.  the  world.  Many  other  varieties  of  thefe  fevers  men- 
tioned  by  different  authors  are  to  be  accounted  merely 
fymptoinatie. 

Sect.  II,  CONTINUED  FEVERS. 

Continues,  Sauv.  clafs  ii.  ord.  i<  Vog .  clafs  i.  ord.  2. 

Sag.  666.  Boerfi.  727. 

Continentes,  Lin .  clafs  ii.  ord.  1.  Stahl. 

35.  Caf.  min.  87.  Junck.  58.  Sennert. 

L.  ii.  cap.  2.  et  IQ. 


Caf.  mag. 
de  febr. 
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Genus  IV.  SYNOCHA. 

Synoch a,  Sauv.  gen.  80.  Lin,  12.  Junck .  58. 
Synocha,  five  febris  acuta  fanguinea,  Hoffm .  II. 
Synochus,  Vog.  16. 

Con  tin  ua  non  putris,  Bocrh.  720. 

Ephemera,  Sauv.  g.  79.  Bcerh,  728.  Junck. 
Diaria,  Lin .  I  I. 

Febris  inftammatoria  audtorum. 


105. 


57* 


Defer iption.  The  moft  fimple  kind  of  fynocha  is 
the  ephemera  or  diary  fever.  It  begins  without  any 
fenfation  of  cold  or  fnivering,  unlefs  there  be  fome  in¬ 
ternal  inflammation,  or  the  fmallpox  or  meafles  hap¬ 
pen  to  be  prefent.  A  eontinual  heat  without  any  in- 
termiffion  conflitutes  the  effence  of  this  difeafe. .  The 
heat,  however,  is  more  tolerable  than  in  the  fynoeha 
properly  fo  called.  In  fome,  the  pains  of  the  head  are 
pungent  and  throbbing,  anfwering  to  the  pulfations 
of  the  arteries  y  but  in  others  they  are  dull  and  heavy. 
The  face  is  red  and  bloated  ;  and  there  is  a  remarkable 
lafTitude  of  the  limbs,  with  a  ftrong,  full,  and  frequent 
pulfe.  The  urine  is  red,  and  depofits  a  fediment  almoft 
of  the  colour  of  orange-peel ;  and  in  the  very  firft  day 
of  the  difeafe,  figns  of  concodlion  (according  to  the 
Hippocratic  phrafe)  appear.  The  fever  commonly 
goes  off  with  a  gentle  fweat;  but  fome  times,  though 
more  rarely,  with  a  hemorrhagy  by  the  nofe.  Its 
fhorteft  period  is  24  hours  :  but  if  it  goes  beyond  the 
fourth  day,  it  is  then  a  fynocha  properly  fo  called. 

The  fimple  fynocha,  according  to  Vogel,  begins 
with  cold  and  ffiivering,  fueceeded  by  vehement  heat, 
rednefs,  and  drynefs  of  the  fkin.  The  face,  efpecial- 
3y,  is  very  red,  and  the  third  intenfe.  The  head  is 
either  pained  or  heavy.  The  patient  either  doth  not 
deep  at  all,  or  is  difturbed  with  dreams.  A  moift 
fweat  then  breaks  out  all  over  the  fkin.  The  pulfe  is 
full,  quick,  and  frequent  ;  the  judgment  is  fometimes 
a  little  diilurbed  ;  young  people  are  apt  to  be  terri¬ 
fied  with  imaginations  ;  and  they  for  the  moil  part 
ineline  to  fleep  ;  the  refpiration  is  difficult,  and  the 
belly  coflive  ;  at  the  fame  time  that  a  tenfive  kind  of 
laffitude  is  perceived  over  the  whole  body.  A  com¬ 
plete  crifis  takes  place  either  on  the  fourth  or  at  the 
fartheft  on  the  eleventh  day.  The  charadleriftic  marks 
of  the  fimple  fynocha,  therefore,  are,  A  rednefs  of 
the  face,  moidure  of  the  fkin,  a  drong  and  frequent 
pulfe. 

Caufes  of  and  perfons  fuhjeB  to ,  this  difeafe.  As  we 
have  already  remarked  of  intermittent?,  fo  mud  we  alfo 
nowr  remark  of  continued  fevers,  that  it  is  impoffible  to 
difeover  thofe  minute  caufes  which  oeeafion,the  differ- 
enee  of  tvoe  betwixt  one  inflammatory  fever  and  an¬ 
other,  though  mod  authors  pretend  to  enumerate  thefe 
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with  great  certainty.  Thus  Juncker  tells  us,  that  the  Synocha. 
caufe  of  the  fimple  ephemera  is  plethora,  together  with  Y"“— ^ 

any  immoderate  agitation  and  commotion  of  the  fluids 
while  in  that  date.  Vogel  reckons  among  the  eaufes 
of  his  febris  diaria ,  padions  of  the  mind,  pain,  want, 
expofure  to  the  fun,  &e.  ;  a  repulfion  or  abforption 
of  certain  humours  5  wounds,  fradtures,  luxations,  &e.  ; 
fo  that  in  general  we’  may  reekon  every  thing  tending 
to  increafe  the  adtion  of  the  arterial  fydem  to  be  in 
certain  circumdances  a  caufe  of  inflammatory  fever.— 

Hence  we  find  thofe  are  mod  fubjedl  to  the  fynoeha 
whofe  conditution  is  either  naturally  robud,  or  who 
are  expofed  to  thofe  caufes  which  tend  to  produee  an 
inereafed  adiion  of  the  arterial  fydem  ;  fuch  as  hard 
labour,  high  living,  &c. 

Prognofs.  The  moll  fimple  kind  of  fynoeha,  that 
is,  the  ephemera  or  diary  fever,  is  commonly  cured 
without  the  afiidance  of  medicine,  and  therefore  the 
prognofis  is  for  the  mod  part  favourable  :  yet,  if  it  be 
improperly  treated  by  heating  medicines,  it  may  eafily 
be  converted  into  the  other  kind ;  or,  if  there  be  a  pu¬ 
trid  difpofition  of  the  fiuids,  into  a  fever  of  a  very 
dangerous  nature.  The  fame  thing  is  to  be  underdood 
even  of  the  mod  violent  kind;  for  fimple  inflamma¬ 
tory  fevers  are  not  dangerous  unlefs  complicated  with 
an  affedlion  of  fome  particular  part,  as  the  pleura,  fto- 
mach,  &c. 

Cure.  Dr  Cullen  objedfs  to  the  plan  of  thofe  who 
are  for  leaving  the  '  cure  of  continued  fevers  to  the 
operations  of  nature  ;  becaufe  thefe  operations  are  nei¬ 
ther  certain  in  themfelves,  nor  are  they  fo  well  under- 
dcod  as  to  enable  us  to  regulate  them  properly  ;  and 
it  is  like  wife  poffible  to  fuperfede  them  by  art.  The 
plan  therefore  on  whieh  he  proceeds  is,  to  form  his 
indications  of  cure  upon  the  means  of  obviating  the 
tendency  to  death  in  fevers  ;  and  thefe  he  reduces  to 
three.  1.  To  moderate  the  violence  of  re-adlion.— 

2.  To  remove  or  obviate  the  caufes  of  debility  ;  and, 

3.  To  obviate  or  corredl  the  tendency  of  the  fluids  to 
putrefadlion. 

The  frf  indication  may  be  anfwered,  I.  By  all 
thofe  means  which  diminifii  the  adiion  of  the  heart  and  v 
arteries.  2.  By  thofe  which  take  off  the  fpafm  of  the 
extreme  veffels,  which,  according  to  his  theory,  is  the 
chief  caufe  of  violent  re-adlion. 

I.  The  adlion  of  the  heart  and  arteries  may  be  dimi- 
nidied,  I.  By  avoiding  or  moderating  thofe'  irritations 
whieh,  in  one  degree  or  other,  are  almod  condantly 
applied  to  the  body.  2.  By  the  ufe  of  certain  feda- 
tive  powers.  3.  By  diminifhing  the  tenfion  or  tone  of 
the  arterial  fyftem. 

[1.]  The  irritations  above  ' mentioned  are  the  im- 
preffions  made  upon  our  fenfes,  the  exereife  of  the  body 
and  mind,  and  the  taking  in  of  aliments.  The  avoid¬ 
ing  of  thefe  as  much  as  poffible,  or  the  moderating 
their  force,  makes  what  is  properly  called  the  antiph/o- 
giftic  regimen ,  proper  to  be  employed  in  almof  every 
continued  fever.  This  regimen  is  to  be  diredled  in  the 
following  manner. 

1.  Impreffions  on  the  external  fenfes,  as  ftimulant 
to  the  fyftem,  and  a  chief  fupport  of  its  adlivity, 
fhould  be  avoided  as  much  as  poffible  ;  efpecially  fueh 
as  are  of  a  ftronger  kind,  and  which  give  pain  and 
uneafinefs.  No  impreffion  is  to  be  more  carefully 
guarded  againft  than  that  of  external,  heat  y  and  at  the 
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Febres.  fame  time  every  other  means  of  increafing  the  heat  of 
the  body  is  to  be  fhunned.  Both  thefe  precautions 
are  to  be  taken  as  foon  as  a  hot  ftage  is  fully  formed  ; 
and  to  be  attended  to  during  its  continuance,  except 
in  certain  cafes,  where  a  determination  to  fweating  is 
neceflary,  or  where  the  ftimulant  eflfe&s  of  heat  may 
be  compcnfated  by  circumftances  which  determine  it  to 
produce  relaxation  and  revulfion. 

2.  All  motion  of  the  body  is  to  be  avoided  as  much 
as  poflible,  and  that  pollure  only  chofen  which  employs 
the  feweft  mufcles,  and  keeps  none  of  them  long  in  a 
ftate  of  contraction.  Speaking,  as  it  accelerates  refpira- 
tion,  is  particularly  to  be  avoided.  It  mult  alfo  be  ob- 
ferved,  that  every  motion  of  the  body  is  more  Itimulant 
in  proportion  as  the  patient  is  weaker. 

3.  The  exercife  of  the  mind  is  alfo  to  be  avoided, 
as  being  a  ftimulus  to  the  body  ;  but  here  an  exception 
is  to  be  made  in  the  cafe  of  a  delirium  coming  on, 
when  the  prefenting  of  accultomed  objeCts  may  di¬ 
vert  the  irregular  train  of  ideas  then  arifmg  in  the 
mind. 

4.  The  prefence  of  recent  aliment  in  the  Itomach 
proves  always  a  ftimulus  to  the  fyftem,  and  ought 
therefore  to  be  as  moderate  as  poftible.  A  total  ab- 
ftinence  for  fome  time  may  be  of  fervice  ;  but  as  this 
-cannot  be  long  continued  with  fafety,  we  muft  avoid 
the  ftimulus  of  aliment  by  choofing  that  kind  which 
gives  the  leaft.  Alimentary  matters  are  alfo  to  be  ac¬ 
counted  more  ftimulant  in  proportion  to  their  alkalef- 
*ent  qualities  ;  and  this  leads  us  to  avoid  all  animal, 
and  ufc  only  vegetable  food.  For  the  fame  reafon, 
aromatic  and  fpirituous  liquors  are  to  be  avoided  ; 
and  in  anfwering  the  prefent  indication,  we  muft  ab¬ 
stain  from  all  fermented  liquors  except  thofe  of  the 
loweft  quality.  Other  ftimuli  are,  the  fenfation  of 
thirft,  crudities  or  corrupted  humours  in  the  ftomach, 
a  preternatural  retention  of  the  faeces  in  the  inteftines, 
and  a  general  acrimony  of  all  the  humours,  which  is 
In  moft  fevers  to  be  fufpeCled.  Thefe  are  to  be  re¬ 
moved  by  fuch  methods  as  the  urgency  of  the  fymp- 
toms  require,  by  diluting  liquors,  vomiting,  the  ufe  of 
acids,  laxative  clyfters,  and  large  quantities  of  antifeptic 
drinks. 

[2.]  The  fecond  method  of  moderating  the  violence 
of  reaction  is  by  the  employment  of  certain  fedative 
powers,  with  a  view  to  diminifh  the  activity  of  the 
whole  body,  and  particularly  that  of  the  fanguiferous 
fyftem.  The  firft  of  thefe  to  be  mentioned'  is  the 
application  of  cold.  Heat  is  the  chief  fupport  of  the 
a&ivity  of  the  animal-fyftem  ;  and  the  fyftem  is  there¬ 
fore  provided  with  a  powrer  of  generating  heat  :  but 
at  the  fame  time  we  may  obferve,  that  this  would 
go  to  excefs,  were  it  not  conftantly  moderated  by  a 
cooler  temperature  in  the  furrounding  atmofphere. 
When,  therefore,  the  generating  power  of  heat  in  the 
fyftem  is  increafed,  as  is  commonly  the  cafe  in  fevers, 
it  is  neceflary  not  only  to  avoid  all  further  means  of 
increafing  it,  but  alfo  to  apply  air  of  a  cooler  tempe- 
rature  ;  or  at  leaft  to  apply  it  more  entirely  and  freely 
than  in  a  ftate  of  health.  This  is  fhown,  from  fome 
late  obfervations,  to  be  a  very  powerful  means  of  mo¬ 
derating  the  violence  of  re-a£tion  :  but  what  is  the  mode 
©f  its  operation,  to  what  circumftances  of  fever  it  par¬ 
ticularly  applies,  or  what  limitations  it  requires,  are  not 
yet  fully  afeertained. 
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Another  fedative  power  very  frequently  employed  Synccha, 
in  fevers,  is  that  of  certain  medicines  known  in  the  **■“ 
materia  medica  by  the  name  of  refrigerants .  The 
chief  of  thefe  are  acids  of  all  kinds  when  fufficiently 
diluted,  and  which  are,  in  feveral  refpe£ls,  remedies 
adapted  to  continued  fevers.  Thofe  efpecially  in  ufe 
are  the  fulphuric  and  vegetable  ;  and  on  many  accounts 
the  latter  are  to  be  preferred.  Another  fet  of  refrige¬ 
rants  are  the  neutral  falts  formed  of  the  fulphuric,  ni¬ 
trous  or  vegetable  acids,  with  alkalies  either  fixed  or 
volatile.  All  thefe  neutrals,  while  they  are  dilfolved 
in  water,  generate  cold  ;  but  as  that  cold  ceafes  foon 
after  the  diflblution  is  finifhed,  and  as  the  falts  are  ge¬ 
nerally  exhibited  in  a  diffolved  ftate,  their  refrigerant 
power  in  the  animal  body  does  not  all  depend  upon 
their  power  of  generating  cold  with  water.  Nitre  is 
the  refrigerant  chiefly  employed ;  but  all  the  others, 
compounded  as  above  mentioned,  partake  more  or  left 
of  the  fame  quality.  Befides  thefe  neutrals,  fome  me¬ 
tallic  falts  have  alfo  been  employed  in  fevers,  particu¬ 
larly  the  acetite  of  lead  :  but  the  refrigerant  powers  of 
this  fait  are  by  no  means  afeertained,  and  its  deleterious 
qualities  are  too  well  known  to  admit  of  its  being  freely 
ufed. 

[3.]  The  third  general  method  of  diminifhing 
the  reaction,  is  by  leflening  the  tenfion,  tone,  and 
a<ftivity  of  the  fanguiferous  fyftem.  As  the  acti¬ 
vity  of  the  fyftem  in  a  great  meafure  depends  upon  the 
tone,  and  this  again  upon  the  tenfion,  of  the  veflels, 
given  to  them  by  the  quantity  of  fluids  they  contain, 
it  is  evident,  that  the  diminution  of  the  quantity  of 
thefe  muft  diminifh  the  aClivity  of  the  fanguiferous 
fyftem.  The  moft  efficacious  means  of  diminifhing 
the  quantity  of  fluids  is  by  the  evacuations  of  blood¬ 
letting  and  purging.  The  former  is  evidently  one  of 
the  moft  powerful  means  of  diminifhing  the  aClivity  of 
the  wThole  body,  and  efpecially  of  the  fanguiferous  fy¬ 
ftem  ;  and  it  muft  therefore  be  the  moft  effectual 
means  of  moderating  the  reaCHon  in  fevers.  When 
the  violence  of  reaction,  and  its  conftant  attendant 
a  phlogiftic  diathefis,  are  fufficiently  evident;  when 
thefe  conftitute  the  principal  part  of  the  difeafe,  and 
may  be  cxpeCled  to  continue  through  the  whole  of  it, 
as  in  the  cafes  of  fynocha  ;  then  blood-letting  is  the 
principal  remedy,  and  may  be  employed  as  far  as  the 
fymptoms  of  the  difeafe  may  feem  to  require,  and  the 
conftitution  of  the  patient  will  bear.  It  muft,  how¬ 
ever,  be  remarked,  that  a  greater  evacuation  than  is 
neceflary  may  occafion  a  flower  recovery,  and  render 
the  perfon  more  liable  to  a  relapfe,  or  bring  on  other 
difeafes.  It  is  alfo  to  be  obferved,  that  this  evacu¬ 
ation  is  the  more  effectual,  as  the  blood  is  more  fud- 
denly  drawn  off,  and  as  the  body  is  at  the  fame  time 
more  free  from  all  'irritation,  and  therefore  when 
it  is  in  a  pofture  in  which  the  feweft  mufcles  are  in 
aClion. 

With  regard  to  purging,  when  we  confider  the 
quantity  of  fluids  conftantly  prefent  in  the  cavity  of 
the  inteftines,  and  the  quantity  which  may  be  drawn 
off  from  the  innumerable  excretories  that  open  into 
this  cavity,  it  will  be  obvious,  that  a  very  great  eva¬ 
cuation  may  be  made  in  this  way ;  and  if  this  be  done 
by  a  ftimulus  that  is  not  at  the  fame  time  communi¬ 
cated  to  the  reft  of  the  body,  it  may,  by  emptying 
both  the  cavity  of  the  inteftines  and  the  arteries  which 
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fehres.  furnifn  the  excretions  poured  into  it,  induce  a  confi- 
i— derable  relaxation  in  the  whole  fyftem  *,  and  is  there¬ 
fore  fuited  to  moderate  the  violence  of  rea&ion  in  fe¬ 
vers.  But  it  is  to  be  obferved,  that  as  the  fluid  drawn 
from  the  cxcretories  opening  into  the  inteftines  is  not 
all  drawn  immediately  from  the  arteries,  and  as  what 
is  even  more  immediately  drawn  from  thefe  is  drawn 
toff  flowly  )  fo  the  evacuation  will  not,  in  proportion  to 
its  quantity,  occafion  fuch  a  fudden  depletion  of  the 
red  veffels  as  blood-letting  does  $  and  therefore  cannot 
fo  powerfully  in  taking  off  the  phlogiftic  diathefis 
of  the  fyftem. 

At  the  fame  time  this  evacuation  may  induce  a  con- 
ftderable  degree  of  debility  5  and  therefore,  in  thofe 
.cafes  in  which  a  dangerous  ft  ate  of  debility  is  likely  to 
occur,  purging  is  to  be  employed  with  a  great  deal  of 
Caution  ;  and  this  caution  is  more  difficult  to  be  ob¬ 
served  than  in  the  cafe  of  blood-letting  :  and  it  is  fur¬ 
ther  to  be  noticed,  that  as  purging  takes  off  in  feme 
meafure  the  determination  of  the  blood  to  the  veffels 
on  the  furface  of  the  body,  it  fee  ms  to  be  lefs  adapted 
to  the  cure  of  fevers. 

II.  The  other  method  of  moderating  the  violence  of 
readlion  in  fevers  is  by  the  exhibition  of  thofe  remedies 
fuited  to  take  off  the  fpafm  of  the  extreme  veffels,  fup- 
pofed  to  be  the  irritation  which  chiefly  fupports  the 
reaction.  The  means  to  be  employed  for  this  purpofe 
are  either  internal  or  external. 

FirJ},  The  internal  means  are,  1.  Thofe  which  de¬ 
termine  the  force  of  the  circulation  to  the  extreme  vef¬ 
fels  on  the  furface  ^  of  the  body,  and  by  reftoring  the 
tone  and  a&ivity  of  thofe  veffels,  overcome  the  fpafm 
on  their  extremities.  2.  Thofe  medicines  which  have 
the  power  of  taking  off  fpafm  in  any  part  of  the  fy¬ 
flem,  and  which  are  known  under  the  title  of  Anti- 
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(1.)  Thofe  remedies  which  are  fit  to  determine  to 
the  furface  of  the  body  are,  1.  Diluents.  2.  Neutral 
lalts.  3.  Sudorifics.  4.  Emetics. 

i.  Water  enters,  in  a  large  proportion,  into  the  com- 
-pofition  of  all  the  animal  fluids,  and  a  large  quantity  of 
it  is  always  diffufed  through  the  whole  of  the  common 
inafs.  In  a  found  ftate,  the  fluidity  of  the  whole  mafs 
depends  upon  the  quantity  of  water  prefent  in  it.  Wa¬ 
ter  therefore  is  the  proper  diluent  of  our  mafs  of  blood, 
and  other  fluids  are  diluent  only  in  proportion  to  the 
quantity  of  water  they  contain. 

In  a  healthy  ftate,  alfo  the  fulnefs  of  the  extreme 
veffels  and  the  quantity  of  excretion  are  in  proportion 
to  the  quantity  of  water  prefent  in  the  body.  But  in 
fever,  though  the  excretions  be  in  fome  meafure  inter¬ 
rupted,  they  continue  in  fuch  quantity  as  to  exhale 
the  more  fluid  parts  of  the  blood  ;  and,  while  a  por¬ 
tion  of  them  is  at  the  fame  time  neCcffarily  retained  in 
the  larger  veflels,  the  fmaller,  and  the  extreme  vef¬ 
fels,  both  from  the  deficiency  of  fluid  and  their  own 
contra&ed  ftate,  are  lefs  -filled,  and  therefore  allowed 
to  remain  in  that  condition.  To  remedy  this  con¬ 
tracted  ftate,  nothing  is  more  neceffary  than  a  large 
fupply  of  water  or  watery  fluids  taken  in  by  drinking 
or  otherwife  ;  for  as  any  fuperfluous  quantity  of  wa¬ 
ter  is  forced  off  by  the  feveral  excretories,  fuch  a  force 
-applied  may  be  a  means  of  dilating  the  extreme  veflels, 
and  of  overcoming  the  fpafm  affeCting  their  extremi¬ 
ties.  Accordingly,  the  throwing  in  a  large  quan- 
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tity  of  watery  fluids,  has  been,  at  aji  times,  a  remedy  Syoooha. 
much  employed  in  fevers  ;  and  in  no  inltan.ee  more  re- 
markably  than  by  the  Spanifli  and  Italian  pbyficians, 
in  the  ufe  of  what  they  call  the  dieeta  aquev.  This 
praClice  confifts  in  taking  away  every  other  kind  of 
aliment  and  drink,  and  in  giving,  in  divided  portions, 
every  day  for  feveral  days  together,  fix  or  eight  pounds 
of  plain  water,  generally  cold,  but  fometimes  warm. 

This,  however,  is  to  be  done  only  after  the  dif- 
eafe  has  continued  for  fome  time,  and  at  lcaft  for  a 
week. 

2*  A  fecond  mean  of  determining  to  the  furface  of 
the  body,  is  by  the  ufe  of  neutral  falts.  Thefe  neu¬ 
trals,  in  a  certain  dofe,  taken  into  the  ftomach,  produce 
foon  after  a  fenfe  of  heat  upon  the  furface  of  the  body  % 
and,  if  the  body  be  covered  clofe  and  kept  warm,  a 
fweat  is  readily  brought  out.  The  fame  medicines  taken 
during  the  cold  ftage  of  a  fever,  very  often  put  an  end 
to  it,  and  bring  on  the  hot  one  5  and  they  are  alfo  re¬ 
markable  for  flopping  the  vomiting  which  fo  frequently 
attends  the  cold  ftage  of  fevers.  All  this  fliows,  that 
neutral  falts  have  a  power  of  determining  the  blood  to 
the  furface  of  the  body,  and  may  therefore  be  of  ufe  in 
taking  off  the  fpafm  which  fubfifts  there  in  fevers.  The 
neutral  moft  commonly  employed  in  fevers,  is  that 
formed  of  an  alkali  with  the  native  acid  of  vegetables* 

But  all  the  other  neutrals  have  more  or  lefs  of  the 
fame  virtue  •,  and  perhaps  fome  of  them,  particularly 
the  ammoniacal  falts,  poffefs  it  in  a  ftronger  degree. 

As  cold  water  taken  into  the  ftomach  often  ihows  the 
fame  diaphoretic  effeCIs  with  the  neutral  falts,  it  is  pro* 
bable  that  the  effeCl  of  the  latter  depends  upon  their  re¬ 
frigerant  powers. 

3.  A  third  method  of  determining  to  the  furface  of 
the  body,  and  taking  off  the  fpafm  fubfifting  there,  is 
by  the  ufe  of  fudorifies  and  by  fweating,  The  propriety 
of  this  praClice  has  been  much  difputed  ;  and  many  fpe- 
cious  arguments  may  be  adduced  both  for  and  againft 
it.  In  its  favour  may  be  urged,  I.  That  in  healthy  per.- 
fons,  in  every  cafe  of  increafed  aClion  of  the  heart  and 
arteries,  a  fweating  takes  place,  and  is,  feemingly,  the 
means  of  preventing  the  bad  efteCls  of  fuch  increafed 
atftion.  2.  That,  in  fevers,  their  moft  ufual  folution 
and  termination  is  by  fpontaneous  fweating.  3.  That, 
even  when  excited  by  art,  it  has  been  found  ufeful  at 
certain  periods  and  in  certain  fpecies  of  fever.-— On  the 
other  hand,  it  may  be  urged  againft  the  practice  of 
fweating,  I.  That  in  fevers,  as  a  fpontaneous  fweating 
does  not  immediately  come  on,  there  are  fome  circum- 
ftances  different  from  thofe  in  the  ftate  of  health,  and 
which  may  render  it  doubtful  whether  the  fweating  can 
be  fafely  excited  by  art.  2.  That  in  many  cafes  the 
pra&ice  has  been  attended  with  bad  confequences.  The 
means  commonly  employed  have  a  tendency  to  produce 
an  inflammatory  diathefis  \  which,  if  not  taken  off  by 
the  fweat  fucceeding,  muft  be  increafed  with  much  dan* 
ger.  Thus  fweating  employed  to  prevent  the  acceflions 
of  intermitting  fevers  has  often  changed  them  into  a 
continued  form,  which  is  always  dangerous.  3.  The 
utility  of  the  pra&icc  is  doubtful  \  as  fweating,  when 
it  happens,  does  not  always  give  a  final  termination, 
as  muft  be  manifeft  in  the  cafe  of  intermittents,  and 
in  many  continued  fevers  which  are  fometimes  in  the 
beginning  attended  with  fweatings  which  do  not  prove 
final ;  and,  on  the  contrary,  whether  they  be  fponta* 
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t  Febres,  ncous  or  excited  by  art,  they  Teem  often  to  aggravate 
v  the  difeafe. 

From  thefe  considerations,  it  is  doubtful  if  the  prac¬ 
tice  of  fweating  can  be  admitted  very  generally  3  but, 
at  the  fame  time,  it  is  alfo  very  doubtful  if  the  failure 
of  the  pra&ice,  or  the  mifchiefs  faid  to  arife  from  it, 
have  not  been  owing  to  the  improper  condu£t  of  the 
practitioner.  With  refpeCt  to  the  laft,  it  is  almoft 
agreed  among  phyficians,  i.  That  fweating  has  been 
generally  hurtful  when  excited  by  ftimulant,  heating, 
and  inflammatory  medieines.  2.  That  it  has  been 
hurtful  when  excited  by  much  external  heat,  and  con¬ 
tinued  with  a  great  increafe  of  the  heat  of  the  body. 
3.  That  it  is  always  hurtful  when  it  does  not  relieve  3 
and  rather  increafes  the  frequency  and  hardnefs  of  the 
pulfe,  the  anxiety  and  difficulty  of  breathing,  the 
hcadach,  and  delirium.  4.  That  it  is  always  hurtful 
if  it  be  urged  when  the  fwcat  is  not  fluid,  and  when 
it  is  partial  and  on  the  fuperior  parts  of  the  body 
only. 

In  thefe  cafes,  it  is  probable,  that  either  an  inflam¬ 
matory  diathefis  is  produced,  wliieh  increafes  the  fpafm 
on  the  extreme  veflels  3  or  that,  from  other  caufes,  the 
fpafm  is  too  much  fixed  to  yield  eafily  to  the  incrcafed 
afrion  of  the  heart  and  arteries  :  and  upon  either  fup- 
pofition  it  mufl  be  obvious,  that  urging  the  fweat  may 
produce  determinations  to  fome  of  the  internal  parts, 
with  very  great  danger. 

Notwithffanding  thefe  doubts,  however,  it  (till  re¬ 
mains  true,  1.  That  fweating  has  been  often  ufeful  in 
preventing  the  acceffions  of  fevers  when  they  have 
been  certainly  forefeen,  and  a  proper  conduct  employ¬ 
ed.  2.  That  even  after  fevers  have  in  fome  meafure 
come  on,  fweating  has  interrupted  their  progrefs  when 
properly  employed,  either  at  the  very  beginning  of  the 
difeafe,  or  during  its  approach  and  gradual  formation. 
3.  That  even  after  pyrexise  have  continued  for  fome 
time,  fweating  has  been  fuccefsfully  employed  in  curing 
them,  as  is  particularly  exemplified  in  the  cafe  of  a 
rheumatifm.  4.  That  certain  fevers  produced  by  a  very 
powerful  fedativc  contagion,  have  been  generally  treat¬ 
ed  moll  fuccefsfully  by  fweating. 

Thefe  inftances  are  in  favour  of  fweating,  but  give 
no  general  rule  3  and  it  mult  be  left  to  farther  experi¬ 
ence  to  determine  how  far  any  general  rule  can  be  efta- 
bljffied  in  this  matter.  In  the  mean  time,  if  the  prac¬ 
tice  of  fweating  is  to  be  attempted,  the  following  rules 
may  be  laid  down  for  the  conduCt  of  it  :  1.  That  a 
fweat  ffiould  be  excited  without  the  ufe  of  ftimulant 
inflammatory  medicines.  2.  That  it  fliould  be  exci¬ 
ted  with  as  little  external  heat,  and  with  as  little  in¬ 
creafe  of  the  heat  of  the  body,  as  poffible.  3.  That, 
when  excited,  it  fliould  be  continued  for  a  due  length 
of  time  3  not  lefs  than  1 2  hours,  and  fometimes  for  24 
or  48  hours  3  always,  however,  fuppofing  that  it  pro¬ 
ceeds  without  the  dangerous  circumftances  already 
mentioned.  4.  That  for  fome  part  of  the  time,  and 
as  long  as  the  perfon  can  eaftly  bear,  it  fliould  be 
carried  on  without  admitting  of  fteep.  5.  That  it 
fhould  be  rendered  univerfal  over  the  whole  body  3  and 
therefore  particularly  that  care  fhould  be  taken  to 
bring  the  fweating  to  the  lower  extremities.  6.  That 
the  practice  fliould  be  rendered  fafer  by  moderate  pur¬ 
ging  excited  at  the  fame  time.  7.  That  it  fhould  not 
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be  fuddenly  checked  by  cold  anyhow  applied  to  the  Synocha. 

When  attention  is  to  be  given  to  thefe  rules,  the 
fweating  may  be  excited,  1.  By  warm  bathing,  or  a 
fomentation  of  the  lower  extremities.  2.  By  frequent 
draughts  of  tepid  liquors,  chiefly  water,  rendered  more 
grateful  by  the  addition  of  a  light  aromatic,  or  more 
powerful  by  that  of  a  fmall  quantity  of  wine.  3.  By 
giving  fome  dofes  of  neutral  falts.  4.  Moft  effect ually, 
and  perhaps  moft  fafely,  by  a  large  dofe  of  an  opiate, 
joined  with  a  portion  pf  neutral  falts,  and  of  an  eme¬ 
tic. 

The  fourth  mean  of  determining  to  the  furface  of 
the  body,  and  thereby  taking  oft'  the  fpafm  affeCting 
the  extreme  veflels,  is  by  the  ufe  of  emetics.  Thefe, 
particularly  of  the  antimonial  kind,  have  been  em¬ 
ployed  in  the  eure  of  fevers  ever  fmee  the  introduction 
of  chemical  medicines  3  but  though  of  late  their  ufe 
has  become  very  general,  their  efficacy  is  ft  ill  difpu- 
ted,  and  their  manner  of  operating  is  differently  ex¬ 
plained. 

Vomiting  is  in  many  refpe&s  ufeful  in  fevers  :  as  it 
evacuates  the  contents  of  the  ftomach,  as  it  emulges  the 
biliary  and  pancreatic  duCts,  and  evacuates  the  contents 
of  the  duodenum,  and  perhaps  alfo  of  a  large  portion  of 
the  inteftines  3  as  it  agitates  the  whole  of  the  abdomi¬ 
nal  vifeera,  it  expedes  the  circulation  in  them,  and 
promotes  their  feveral  fecretions  3  and,  laftly,  as  it  agi¬ 
tates  alfo  the  vifeera  of  the  thorax,  it  has  like  effeCts 
there. 

It  is  not  to  this  caufe,  however,  that  we  are  to  im¬ 
pute  the  effeCt  vomiting  has  in  determining  to  the  fur- 
face  of  the  body.  This  muft  be  attributed  to  the  par¬ 
ticular  operation  of  emetics  upon  the  mufcular  fibres 
of  the  ftomach,  whereby  they  excite  the  a&ion  of  the 
extreme  arteries  on  the  furface  of  the  body,  and  by  this 
means  effectually  determine  the  blood  to  thefe  veflels, 
remove  the  atony,  and  take  off  the  fpafm  affedling 
them.  For  this  purpofe  they  are  exhibited  in  two  dif¬ 
ferent  ways  ;  that  is,  either  in  fuch  dofes  as  may  excite 
full  and  repeated  vomitings,  or  in  fuch  dofes  as  may  ex¬ 
cite  ficknefs  and  naufea  only,  with  little  or  no  vomiting 
at  all. 

Full  vomiting  is  well  fuited  to  determine  to  the  fun- 
face  of  the  body,  and  thereby  to  obviate  the  atony  and 
fpafm  which  lay  the  foundation  of  fever.  Thus,  vo¬ 
miting  excited  a  little  before  the  expeCted  acceffion  of 
the  paroxyfm  of  an  intermittent,  lias  been  found  to 
prevent  the  paroxyfm  altogether.  It  lias  been  obfer- 
ved  alfo,  that  when  contagion  lms  been  applied  to  a 
perfon,  and  firft  difeovers  its  operation,  an  emetic  given 
lias  prevented  the  fever  which  might  otherwife  have 
been  expelled. 

Thefe  are  the  advantages  to  be  obtained  by  exciting 
vomiting  at  the  firft  approach  of  fevers,  or  of  the  pa- 
roxyfrn  of  fevers  3  and  they  may  alfiV  be  applied  after 
fevers  are  formed,  to  take  off,  perhaps  entirely,  the 
atony  and  fpafm,  or  at  leaf!  to  moderate  thefe,  fo  that 
the  fever  may  proceed  more  gently  and  fafely.  It  is 
feldom,  however,  that  vomiting  is  found  to  produce  a 
final  folution  of  fevers  3  and  after  they  are  once  form¬ 
ed,  it  is  commonly  ncccflary  to  repeat  the  vomiting  fe¬ 
veral  times  3  but  this  is  attended  with  inconveniency, 
and  fometimes  with  difadvantage.  The  operation  of 
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Ffbres.  full  vomiting  is  tranfitory,  and  the  exercife  of  vomit- 
ing  is  a  debilitating  power  j  and  therefore,  when  the 
vomiting  does  not  remove  the  atony  and  fpafm  very  en¬ 
tirely,  it  may  give  oecafion  to  their  recurrence  with 
greater  force.  For  thefe  reafons,  after  fevers  are  fully 
formed,  fome  phyfieians  have  thought  proper  to  em¬ 
ploy  emetics  in  naufeating  dofes  only.  Thefe  are  ca¬ 
pable  of  exciting  the  a&ion  of  the  extreme  veffels,  and 
their  operation  is  more  permanent.  At  the  fame  time 
they  often  (how  their  po  wer  by  exciting  fome  degree  of 
fweat,  and  their  operation  is  rendered  more  fafe  by 
their  commonly  producing  fome  evacuation  by  ftool. 
But  naufea  continued  for  any  great  length  of  time,  is 
to  moil  patients  a  fenfation  highly  diftrefling,  and  al- 
raoft  infufferable. 

The  emetics  chiefly  in  ufe  at  prefent  are,  ipecacu¬ 
anha  and  antimony.  The  former  may  be  employed  for 
determining  to  the  furface  of  the  body  :  but,  even  in 
very  finall  dofes,  it  fo  readily  excites  vomiting,  that  it 
is  with  difficulty  employed  for  the  purpofe  of  naufeat¬ 
ing  only  *,  and  in  whatever  manner  employed,  there  is 
reafon  to  fufpeft  that  its  effeefts  are  lefs  permanent, 
and  lefs  powerfully  communicated  from  the  ftomach  to 
the  reft  of  the  fyftem,  than  thofe  of  antimony.  This 
laft  is  therefore  generally  preferred  ;  and  its  prepara¬ 
tions,  feemingly  various,  may  all  be  reduced  to  two 
heads  j  one  comprehending  thofe  in  which  the  regu- 
line  part  is  in  a  condition  to  be  aefted  upon  by  acids, 
-and  therefore  on  meeting  with  acids  in  the  ftomach  it 
becomes  aeftive  *,  and  another,  comprehending  thofe 
preparations  in  which  the  reguline  part  is  already  join¬ 
ed  with  an  acid,  rendering  it  aflive.  Of  each  kind 
there  are  great  numbers,  but  not  differing  effentially 
from  one  another  ;  the  two  moft  worthy  of  notice  are, 
the  calx  nitrata  antimonii ,  and  emetic  tartar ,  or  tartrite 
of  antimony ,  of  the  Edinburgh  Difpenfatory.  Both 
thefe  are  very  efficacious  medicines  ;  but  the  latter 
feems  preferable,  becaufe  its  dofe  is  capable  of  being 
better  afeertamed  \  though  the  former,  on  account  of 
its  flower  operation,  may  have  fome  advantages,  and  in 
certain  cafes  be  more  efficacious  as  a  purgative  and 
fudorific. 

The  calx  nitrata  antimonii ’  when  firft  introduced  in¬ 
to  the  pharmacopoeia  of  the  Edinburgh  college  was 
fuppofed  to  be  very  nearly,  if  not  precifely,  the  fame 
with  a  medicine  which  has  of  late  been  highly  cele¬ 
brated  in  the  cure  of  fevers,  Dr  James’s  powffier.  But 
from  more  accurate  obfervations,  there  is  now  reafon 
to  believe  that  the  pulvis  antimonialis  .of  the  J^ondon 
Pharmacopoeia,  formed  by  the  calcination  of  anti¬ 
mony  with  hartfhorn,  approaches  more  nearly  to  that 
celebrated  arcanum.  But  at  any  rate,  the  calx  anti¬ 
monii  nitrata,  the  pulvis  antimonialis,  and  James’s 
powder,  are  probably  not  effentially  different  from 
each  other.  The  two  latter,  however,  have  the  moft 
•near  refemblance  ;  and  accordingly  the  Edinburgh  col- 
lege,  in  their  Pharmacopoeia,  have  introduced  an  ar¬ 
ticle  under  the  title  of  antimoninm  calcareo^pJiofphora- 
■fum ,  which  they  confider  as  fo  much  ftmilar  to  James’s 
powder,  that  they  have  ufed  as  a  fynonyme  for  it,  the 
title  of  pulvis  Jacobi . 

The  time  moft  proper  for  exhibiting  thofe  medicines 
is  a  little  before  the  aeceffion,  when  that  can  be  cer¬ 
tainly  known.  In  continued  fevers  the  exacerbations 
^re  not  always  very  obfervable  *  but  there  is  reafon  to 


believe,  that  one  commonly  happens  about  noon  or  Synocha. 

foon  after  it  \  and  that  thefe,  therefore,  are  the  moft  1 - - - 1 

proper  times  for  exhibiting  emetics. 

With  refpeft  to  the  manner  of  adminiftration,  that 
of  the  calx  nitrata  is  Ample,  as  the  whole  of  what  is 
thought  a  proper  dofe  may  be  given  at  once  5  and  no 
more  can  be  properly  given  till  the  next  aeceffion. 

The  adminiftration  of  the  emetic  tartar  is  different.  It 
is  to  be  given  in  fmall  dofes,  not  fufficient  to  excite  vo¬ 
miting  ;  and  thefe  dofes  are  to  be  repeated  after  fhort 
intervals  for  feveral  times,  till  fteknefs,  naufea,  and 
fome,  though  not  much,  vomiting  come  on.  The  dif¬ 
ference  of  adminiftration  muft  depend  upon  the  dofe, 
and  the  length  of  the  interval  at  which  it  is  given.  If 
it  be  intended  that  the  medicine  ffiould  certainly  ope¬ 
rate  by  ftool,  the  dofes  are  made  fmall,  and  the  inter¬ 
vals  long.  On  the  contrary,  when  vomiting  is  proper, 
or  when  much  purging  ought  to  be  avoided,  and  there¬ 
fore  fome  vomiting  muft  be  admitted,  the  dofes  are 
made  larger,  and  the  intervals  ffiorter.  With  refpeft 
to  both  kinds  of  preparations,  the  repetition  is  to  be 
made  at  the  times  of  aeceffion,  but  not  very  often  :  for 
if  the  firft  exhibitions,  duly  managed,  have  little  effeeft, 
it  is  feldom  that  the  after  exhibitions  have  much  5  and 
it  fometimes  happens  that  the  repeated  vomiting,  and 
cfpecially  repeated  purging,  does  harm  by  weakening 
the  patient. 


(2.)  Fhe  other  fet  of  internal  medicines  which  are 
fuppofed  ufeful  in  taking  off  the  fpafm  of  the  extreme 
veffels,  are  thofe  named  antifpafmodics .  But  whatever 
may  be  the  virtues  of  fome  of  them  in  this  w-ay,  fueh 
is  their  power  of  ftimulating  at  the  fame  time,  that 
very  few  of  them  can  with  fafety  be  adminiftered  in 
fevers  of  an  inflammatory  nature.  Almoft  the  only 
one  which  can  with  fafety  be  exhibited  In  thefe  cafes 
is  camphor  ;  and  the  operations  of  tiffs  are  by  no  means 
well  ascertained.  Dr  Huxham  mentions  it  as  a  cor¬ 
rector  of  the  acrimony  of  cantharides  ;  and  affures  us, 
that  it  very  effectually  promotes  a  diaphorefis.  But 
from  the  remarks  of  other  practitioners,  we  have  no 
juft  reafon  to  fuppofe  that  it  acts  perceptibly  in  a  dofe 
of  five  or  fix  grains,  though  in  1 5  or  20  it  produces  a 
particular  kind  of  intoxication. 

Secondly ,  The  external  means  Tinted  to  take  off  the 
fpafm  of  the  extreme  veffels,  are  bliftering  and  warm 
bathing*. 

O  V 

1.  What  are  the  effects  of  bliftering  fo  frequently 
employed  in  fevers  is  not  yet  agreed  among  'phyfi^ 
cians.  Dr  Cullen  is  of  opinion,  that  the  fmall  quan¬ 
tity  of  cantharides  abforbed  from  a  bliftering  plafter, 
is  not  fufficient  to  change  the  confiftence  of  the  mafs 
of  blood  }  and  therefore,  that  fuch  a  quantity  can  nei¬ 
ther  do  good  by  refolving  phlogiftic  lentor  if  it  exifts, 
nor  do  harm  by  increafing  the  diffolution  of  the  blood 
arifing  from  a  putrid  tendency  in  it.  The  effects  of 
cantharides  upon  the  fluids,  therefore,  may  be  entirely 
neglefted.  The  inflammation  produced  by  the  appli¬ 
cation  of  cantharides  to  the  fkin,  affords  a  certain  proof 
of  their  ftimulant  power  :  but  in  many  perfons  the  ef¬ 
fect  of  that  ftimulus  is  not  considerable  ;  in  many  It  is 
not  communicated  to  the  whole  fyftem  ;  and  even  when 
it  does  take  place  in  the  whole  fyftem,  it  feems  to  be 
taken  off  very  entirely  by  the  effufion  and  evacuation  of 
forum  from  the  bliftered  part.  It  may  be  concluded, 
therefore,  that  neither  much  good  is  to  be  expedled, 
L  1  2  nor 
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nor  mlich  harm  to  be  apprehended,  from  the  Stimulant 
power  of  bliftering }  and  the  certainty  of  this  conclu¬ 
sion  is  eftablifhed  by  the  great  benefit  arifing  from  the 
proper  practice  of  bliftering  in  inflammatory  difeafes. 
Much  has  been  imputed  to  the  evacuation  made  by 
bliftering}  but  it  is  never  fo  considerable  as  to, affect 
the  whole  fyftcm  }  and  therefore  can  neither,  by  a  hid¬ 
den  depletion,  relax  the  fanguiferous  fyftem,  nor  by  any 
r'evulfion  affect  the  general  distribution  of  the  fluids. 
The  evacuation,  however,  is  fo  confiderable  as  to  affe6t 
the  neighbouring  veffels  \  and  the  manifeft  utility  of 
Bliftering  near  the  part  affected  in  inflammatory  difeafes 
leads  us  to  think,  that  bliftering,  by  deriving  to  the 
ikin,  and  producing  an  effufion  there,  relaxes  the  fpafni 
of  the  deeper  feated  veffels.  It  is  in  this  manner,  moft 
probably,  that  the  tumor  of  a  joint,  from  an  effufion 
into  the  cellular  texture  under  the  Skin,  takes  off  the 
rheumatic  pain  formerly  affecting  that  joint.  Analo¬ 
gous  to  this,  probably,  is  the  good  effect  of  bliftering 
in  continued  fevers,  arifing  from  the  relaxation  of  the 
fpafm  of  the  extreme  veffels  by  a  communication  of 
the  bliftered  part  with  the  reft  of  the  Skin.  A  blifter 
may  be  employed  at  any  period  in  continued  fevers  } 
but  it  will  be  of  moft  advantage  in  the  advanced  State 
of  fuch  fevers,  when,  the  reaction  being  weaker,  all 
ambiguity  from  the  Stimulating  power  of  bliftering  is 
removed,  and  when  it  may  belt  concur  with  other 
circumftances  tending  to  a  final  folution  of  the 
fpafm. 

From  this  view  of  the  matter,  it  will  appear,  that 
the  part  of  the  body  to  which  blisters  ought  to  be  ap¬ 
plied  is  indifferent,  except  upon  the  fufpicion  of  topical 
affe&ion,  when  the  bliftering  is  to  be  made  as  near  as 
poffible  to  the  part  affected.  Whether  finapifms  and 
other  rubefacientia  a6t  in  a  manner  analogous  to  what 
has  been  fuppofed  of  blistering  may  be  doubtful }  but 
their  effedts  in  rheumatifm  and  other  inflammatory  dif¬ 
eafes  render  it  probable. 

2.  The  other  external  means  of  taking  off  t>be  fpafm 
of  the  extreme  veflels  is  ivarm  bathing.  This  was  fre¬ 
quently,  and  in  different  circumftances,  employed  by 
the  ancients }  but  has,  till  very  lately,  been  neglected 
by  modern  phyficians.  As  the  heat  of  the  bath  Stimu¬ 
lates  the  extreme  veftels,  and,  with  the  concurrence  of 
ihoitture,  alfo  relaxes  them,  it  feems  to  be  a  fafe  ftimu- 
lus,  and  well  fuited  to  take  off  the  fpafm  affecting  thefe 
veffels.  It  may  be  applied  to  the  wrhole  body  by  irm 
merfion  }  but  this  is  in  many  refpedts  inconvenient. 
From  extenSive  experience  it  appears,  that  moft  of  the 
purpofes  of  warm  bathing  can  be  obtained  by  a  fomen¬ 
tation  of  the  legs  and  feet,  if  properly  administered,  and 
continued  for  a  due  length  of  time,  not  lefs  than  an 
hour.  The  marks  of  the  good  effects  of  fuch  a  fomen¬ 
tation  are,  the  patient’s  bearing  it  eafily,  its  relieving 
delirium,  and  inducing  Sleep. 

Genus  V.  TYPHUS  ;  the  Typhous  Fever . 

Typhus,  Sauv .  gen.  82.  Sag.  677. 

I.  Typhus  mitior,  or  the  Slow  Nervous  FEVER,  Sp.  x. 
var.  1. 

Febris  maligna  he&ica  convulfiva,  five  lues 
Willis  de  morb.  convulfiv.  cap.  8. 

Febris  peftilens,  Ffacajlor .  dc  morb.  c'ontag.  lib.  ii. 
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Febris  peftilens,  fine  charaflere  veneni,  Forefl ,  L  vi.  Typhus, 
obf.  26.  v 

Febris  he<ftica  peftilens,  Forejl ,  1.  vi.  obf.  32. 

Febris  nova  anm  1685,  Sydenham ,  Sched.  monitor. 

Febris  putrida  nervofa,  Wihtritigli.  Com.  Nofolog.  ad 
ann.  1720,  1721. 

Febris  lenta  nervofa,  Huxhatn  on  fevers,  chap.  8. 

Febris  contagiofa,  Lind  on  fevers  and  infe&ion, 
ptijfim. 

Typhus  nervofus,  Sauv .  fp.  2. 

Typhus  comatofus,  Sauv.  fp.  3. 

Tritaeopbya  typhodes  Mangeti,  Sauv .  fp.  II.  Rayth. 

Fort,  de  febribus. 

Defcription.  Of  all  the  deferiptions  we  have  of  the 
nervous  fever,  that  of  Dr  Huxham  is  perhaps  the  belt. 
According  to  him,  the  patient  at  firft  grows  fomewhat 
lift  left,  and  feels  flight  chills  and  Shudders,  wTith  un¬ 
certain  flufhes  of  heat,  and  a  kind  of  wearinefs  all 
over,  like  what  is  felt  after  great  fatigue.  This  is  al¬ 
ways  attended  with  a  fort  of  heavinefs  and  deje&ion 
of  fpirit,  and  more  or  lefs  of  a  load,  pain,  or  giddi- 
nefs  of  the  trad }  a  naufea  or  difreliSh  of  every  thing 
foon  follows,  without  any  considerable  thirft,  but  fre¬ 
quently  with  retching  to  vomit,  though  little  but  in¬ 
sipid  phlegm  is  brought  up.  Though  a  kind  of  lucid 
interval  of  feveral  hours  fometimes  intervenes,  yet  the* 
fymptoms  return  with  aggravation,  efpecially  towards 
night  }  the  head  grows  more  giddy  or  heavy }  the  heat 
greater  }  the  pulfe  quicker,  but  weak  }  with  an  op- 
preflive  kind  of  breathing.  A  great  torpor,  or  obtufe 
pain  and  coldnefs,  affe&s  the  hinder  part  of  the  head 
frequently,  and  oftentimes  a  heavy  pain  is  felt  cn  the 
top  all  along  the  coronary  future ;  this,  and  that  of 
the  back  part  of  the  head,  generally  attend  nervous 
fevers,  and  are  commonly  fucceeded  by  foine  degree 
of  a  delirium.  In  this  condition  the  patient  often 
continues  for  five  or  fix  days,  with  a  heavy,  pale,  funk 
countenance  }  feemingly  not  very  fick,  and  yet  far 
from  being  well  j  reftlefs,  anxious,  and  commonly 
quite  void  of  Sleep,  though  fometimes  very  drowfy  and 
heavy  }  but  although  he  appears  to  thofe  about  him 
actually  to  Sleep,  he  is  utterly  infenfible  of  it.  The 
pulfe  during  all  this  time  is  quick,  weak,  and  unequal  } 
fometimes  fluttering,  and  Sometimes  for  a  few  moments 
flow  }  n£y,  even  intermitting,  and  then,  with  a  fudden 
fluSh  in  the  face,  immediately  very  quick,  and  perhaps 
foon  after  furprifingly  calm  and  equal  }  and  thus  alter¬ 
nately.  The  heats  and  chills  are  aS  uncertain  and  Un¬ 
equal  }  fometimes  a  fudden  Colour  and  glow  arife  in  the 
cheeks,  while  the  tip  of  the  nofe  and  ears  is  cold,  and 
the  forehead  at  the  fame  time  in  a  cold  dewy  fiveat. 

Nay,  it  is  very  common,  that  a  high  colour  and  heat 
appear  in  the  face,  when  the  extremities  arc  quite  cold. 

The  urine  is  comtnonly  pale,  and  often  limpid ;  frequent^ 
ly  of  a  whey  colour,  or  like  vapid  ftnall  beef,  in  Which 
there  is  either  no  manner  of  fedilnCnt,  of  a  kind  of 
lriofe  matter  like  bran  irregularly  fcattefed  up  and  down 
in  it.  The  tongue  at  the  beginning  is  feldorii  or  nevef 
dry  or  difcoloured,  but  fometimes  covered  with  a  thirl 
whitiSh  mucus  :  at  length,  indeed,  it  often  appears  very 
dry,  red,  and  chapped,  or  of  the  Colour  of  pomegranate 
rind  }  but  this  chiefly  at  the  clofe  of  the  difeafe  :  yet, 
howTever  dry  the  tongue  and  lips  feem,  the  patient  fel- 
dom  complains  of  tliirft,  though  fofnetimes  of  a  heat  in 
the  tongue.  About  the  feventh  or  eighth  day,  the 

giddinefs. 
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Febrcs.  giddinefs,  pain,  or  heaviness  of  the  head  become  much 
greater,  with  a  con  ft  ant  noife  in  it,  or  tinnitus  auriwn  j 
which  is  very  difturbing  to  the  fick,  and  frequently 
brings  on  a  delirium.  The  load  on  the  praecordia, 
anxiety  and  faintnefs,  grow  much  more  urgent  ;  and  pa¬ 
tients  often  fall  into  an  a£tual  deliquium,  efpecially  if 
they  attempt  to  fit  up;  cold  fweats  fuddenly  come  out 
©n  the  forehead,  and  on  the  backs  of  the  hands  (though 
at  the  fame  time  there  be  too  much  heat  in  the  cheeks 
and  palms),  and  as  fuddenly  go  off.  If  the  urine  now 
grow  more  pale  and  limpid,  a  delirium  is  certainly  to 
be  expected,  with  univerfal  tremors  and  fubfultus  ten - 
dinum  ;  the  delirium  is  feldom  violent,  but  as  it  were  a 
confufion  of  thought  and  a&ion,  muttering  continually 
and  faltering  in  their  fpeech.  Sometimes  they  a* 
wake  only  in  a  hurry  and  confufion,  and  prefently 
recoiled!  themfelves,  but  forthwith  fall  into  a  mut¬ 
tering  dozy  ftate  again.  The  tongue  grows  often 
Very  dry  at  the  height,  efpecially  in  its  middle  part, 
with  a  yellowifh  lift  on  each  fide,  and  trembles  greatly 
when  the  fick  attempts  to  put  it  out.  Frequently  pro- 
fufe  fweats  pour  forth  all  at  once,  about  the  ninth, 
tenth,  or  eleventh  day,  commonly  coldifh  and  clammy 
on  the  extremities ;  oftentimes  very  thin  ftools  are  dif* 
charged,  and  then  nature  finks  apace  ;  the  extremities 
grow  cold_,  the  nails  pale  or  livid  ;  the  pulfe  may  be 
laid  to  tremble  and  flutter,  rather  than  to  beat,  the 
vibrations  being  fo  exceedingly  weak  and  quick  that 
they  can  fearce  be  diftinguifhed  •,  though  fometimes 
they  creep  on  furprifingly  flow,  and  very  frequently 
intermit.  The  fick  become  quite  infenfible  and  ftupid, 
fcarce  affedted  with  the  loudeft  noife  or  the  ftrongeft 
light ;  though,  at  the  beginning,  ftrangely  fufceptible 
of  the  impreflions  of  either.  The  delirium  now  ends 
in  a  profound  coma,  and  that  foon  in  death.  The  ftools, 
urine,  and  tears,  run  off  involuntarily,  and  denounce  a 
fpeedy  diffolution,  as  the  tremblings  and  twitcliings  of 
the  nerves  apd  tendons  are  preludes  to  a  general  con- 
vulfion,  which  at  once  fnaps  the  thread  of  life.  In 
one  or  other  of  thefe  ways  are  the  fick  carried  off,  after 
having  languifhed  for  14,  18,  or  20  days  ;  nay,  fome¬ 
times  much  longer.  Moft  patients  grow  deaf  and  ftupid 
towards  the  end  of  this  difeafe  (fome  extremely  deaf), 
though  too  quick  and  apprehenfive  at  the  beginning ; 
infomuch  that  the  leaft  noife  or  light  greatly  offended 
them.  Many  from  their  immoderate  fears  feem  to  hurry 
themfelves  out  of  life,  where  little  danger  is  apparent 
at  the  beginning  :  nay,  fome  will  not  allow  themfelves 
to  fleep,  from  a  vain  fear  of  dozing  quite  away  ;  and 
others  from  the  vaft  hurry,  anxiety,  and  confufion  of 
which  they  are  fenfible  either  during  fleep  or  at  their 
waking. 

Caufes  ofy  and  perfons  fubjeB  to,  this  dijb'rder,  The 
nervous  fever  is  moft  frequently  the  confequence  of 
contagion.  It  moft  commonly  attacks  perfons  of 
weak  nerves,  a  lax  habit  of  body,  and  a  poor  thin 
blood  ;  thofe  who  have  fuffered  great  evacuations,  ,a 
long  dejection  of  fpirits,  immoderate  watchings,  ftu- 
dies,  fatigue,  &c.  ;  alfo  thofe  who  have  ufed  much 
erude  unwholefome  food,  vapid  impure  drinks,  or 
who  have  been  confined  long  in  damp  foul  air ;  who 
have  broken  the  vigour  of  their  conftitutions  by  fali- 
vations,  too  frequent  purging,  immoderate  venery,  &c. 
Hence  we  fee  bow  the  difeafe  is  connected  with  an  ex- 
treble  debility  of  the  nervous  fyftem  ;  for  when  people 
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are  prepared  for  this  fever  by  having  their  nerved  al¬ 
ready  weakened,  the  contagious  particles  immediately 
attack  the  nervous  fyftem,  without  fo  much  gffedting 
the  ftate  of  the  blood,  or  juices,  though  the  latter  are 
greatly  affedted  in  the  putrid  malignant  fevers. 

Prognofis .  In  nervous  fevers,  the  prognofis  is  very 
much  the  fame  with  that  of  the  putrid  malignant  kind. 
And  although  death  be  not  fo  frequent  as  in  that  mo¬ 
dification  of  fever,  yet  it  may  juftly  be  confidered  as  a 
very  fatal  difeafe. 

Cure .  As  this  fever  is  produced  by  contagion  af- 
fedling  the  nervous  fyftem  of  a  perfon  already  debi¬ 
litated,  and  thus  producing  weaknefs  in  an  extreme 
degree,  we  have  now  occafion  to  confider  Dr  Cullen’s 
two  indications  of  cure  omitted  under  the  Synocha ; 
namely,  to  remove  the  caufe  and  obviate  the  effedfo  of 
debility,  and  to  correct  the  putrefeent  tendency  of 
the  fluids  ;  for  though,  in  the  beginning  of  nervous 
fevers,  the  tendency  to  putrefadlion  be  not  remark¬ 
able,  it  becomes  exceedingly  great  towards  their  con- 
clufion. 

[l.j  In  anfweringtbe  firft  indication,  Dr  Cullen  ob- 
ferves,  that  moft  of  the  fedative  powers  inducing  de¬ 
bility  ceafe  to  a dt  foon  after  they  have  been  firft  ap¬ 
plied  ;  and  therefore  the  removing  them  is  not  an 
objedl  of  the  prefent  indication.  There  is  only  one 
which  may  be  fiippofed  to  continue  to  a dt  for  a  long 
time,  and  that  is  the  contagion  applied  ;  but  we  know 
nothing  in  the  nature  of  contagion  that  can  lead  us  to 
any  meafures  for  removing  or  corredting  it.  We  know 
only  its  effects  as  a  fedative  power  inducing  debility, 
or  as  a  ferment  inducing  a  tendency  to  putrefadlion  in 
the  fluids,  the  former  of  which  at  prefent  falls  under 
our  confider ation. — The  debility  induced  in  fevers  by 
contagion,  or  other  caufes,  appears  efpecially  in  the 
weaker  energy  of  the  brain  ;  but  in  what  this  confifts, 
or  how  it  may  be  reftored,  we  do  not  well  know  ;  but 
as  nature,  feemingly  for  this  purpofe,  excites  the  mo¬ 
tion  of  the  heart  and  arteries,  we  muft  aferibe  the  con¬ 
tinuance  of  the  debility  to  the  weaker  re-adtion  of  the 
fanguiferous  fyftem  :  the  means,  therefore,  whieh  we 
employ  for  obviating  debility,  are  immediately  direct¬ 
ed  to  fupport  and  increafc  the  adtion  of  the  heart  and 
arteries  ;  and  the  remedies  employed  are  tonics  or  fti- 
mulants. 

In  contagious  difeafes  we  know,  both  from  the 
effedts  which  appear,  and  from  diffedtions,  that  the 
tone  of  the  heart  and  arteries  is  confiderably  dimi- 
niftied  ;  and  that  tonic  remedies  are  therefore  proper¬ 
ly  indicated.  We  are  to  confider  thefe  remedies  as  of 
two  kinds;  I.  The  power  of  cold;  2.  That  of  tonic 
medicines. 

The  power  of  cold  as  a  tonic,  in  fevers  may  be  em¬ 
ployed  in  two  ways  :  either  as  thrown  into  the  ftomaeh, 
or  as  applied  to  the  furface  of  the  body.’  As  we  have  - 
already  obferved  that  the  power  of  cold  may  be  Com¬ 
municated  from  any  one  part  to  every^other  part  of  the 
fyftem,  fo  it  will  be  readily  allowed  that  the  ftomaeh 
is  a  part  as  fit  as  any  other  for  this  communication,  and 
that  cold  drink  taken  into  the  ftomaeh  may  prove  an 
ufeful  tonic  in  fevers.  This  the  experience  of  all  ages 
has  confirmed,  but  at  the  fame  time  it  has  been  fre¬ 
quently  obferved,  that,  in  certain  circumftances,  cold 
drink  taken  into  the  ftomaeh  has  proved  very  hurtful ; 
and  therefore  that  its  jife  in  fevers  requires  fome  limi¬ 
tations  . 
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tations.  What  thefe  limitations  fhould  be,  and  what 
are  all  the  eircumflances  which  may  forbid  the  ufe  of 
cold  drink,  it  is  difficult  to  determine  *,  but  it  feems 
clearly  forbidden  in  all  cafes  where  a  phlogiflic  dia- 
thefis  prevails  in  the  fyifem,  and  more  efpecially 
when  there  are  topical  affedions  of  an  inflammatory 
nature. 

The  other  method  of  employing  cold  as  a  tonic, 
is  by  applying  it  to  the  furface  of  the  body,  as  a  re¬ 
frigerant  power  fit  to  moderate  the  violence  of  re¬ 
action  \  but  probably  it  may  here  alfo  be  confidered 
properly  as  a  tonic,  and  ufeful  in  cafes  of  debility.— 
Not  only  eool  air,  but  cold  water  alfo  may  be  applied 
to  the  furface  of  the  body  as  a  tonic.  The  ancients 
frequently  applied  it  with  advantage  to  particular 
parts  as  a  tonic  \  but  it  is  a  difeovery  of  modern 
times,  that,  in  the  cafe  of  putrid  fevers  attended  with 
mueli  debility,  the  body  may  be  wafhed  all  over  with 
cold  water.  This  was  firfl  pradifed  at  Breflaw  in 
Silefia,  as  appears  from  a  diflertation  under  the  title 
of  Epidemia  Verna ,  quee  Wratijlaviam ,  anno  1737  of- 
Jiixit ,  to  be  found  in  the  AEia  Nat.  Curiof.  vol.  x. 
And  from  other  writers  it  appears,  that  the  pradice 
has  paffed  into  fome  of  the  neighbouring  countries. 
But  in  Britain  the  ufe  of  cold  water  externally  applied 
has  of  late  been  more  extenfively  introduced  than  into 
any  other  country  of  Europe.  For  this  we  are  chiefly 
indebted  to  the  late  ingenious  Dr  Currie  of  Liverpool. 
He  has  recommended  the  dafhing  cold  water  over  the 
■whole  furface  of  the  body,  as  a  means  not  only  of  obvi¬ 
ating  heat,  delirium,  and  other  fymptoms  moft  urgent 
but  of  putting  an  immediate  flop  to  the  difeafe.  And 
there  can  be  no  doubt  that  the  pradice  has  often  been 
attended  with  the  mod  falutary  confequences.  But  it 
is  by  no  means  fo  generally  advantageous  as  Dr  Currie 
and  fome  others  are  inclined  to  believe.  It  is  in  but 
very  rare  inffanees  that  an  artificial  termination  of 
fever  can  thus  be  obtained  ;  and  even  as  obviating 
fymptoms,  it  is  not  unfrequcntly  attended  with  bad  con- 
fequenccs.  It  ean  never  be  employed  with  fafety  un- 
lcfs  where  the  heat  is  very  urgent.  And  perhaps  all 
the  advantages  of  cold  immerfion  may  be  obtained 
merely  from  cold  wafhing,  a  pradice  now  very  common 
in  Britain. 

The  medicines  whieh  have  been  employed  in  fevers 
as  tonics  are  various.  If  the  acetite  of  lead  hath  been 
found  ufeful,  it  is  probably  as  a  tonic  rather  than  as 
a  refrigerant  \  and  the  ens  veneris ,  or  other  prepara¬ 
tions  of  iron  which  have  been  employed,  can  ad  as 
tonies  only.  The  preparations  of  copper,  from  their 
effeds  in  epilepfy,  are  prefumed  to  poffefs  a  tonic 
power  \  but  whether  their  ufe  in  fevers  be  founded  on 
their  tonic  or  emetic  powers,  is  uncertain.  And  upon 
the  whole  there  may  no  doubt  occur  fome  inffanees  of 
fevers  being  cured  by  tonics  taken  from  the  foflil  king¬ 
dom  ;  but  the  vegetable  tonics  are  the  mofl  efficacious, 
and  among  thefe  the  cinchona  certainly  holds  the  firfl 
plaee. 

The  cinehona  has  commonly  been  confidered  as  a 
fpecific,  or  a  remedy  of  which  the  operation  was  not 
underflood.  We  mufl  obferve,  however,  that,  as  in 
many  cafes  the  effeds  of  the  bark  are  pereeived  foon 
after  its  being  taken  into  the  flomach,  and  before  it 
can  polTibly  be  conveyed  to  the  mafs  of  blood,  wc  may 
conclude,  that  its  effeds  do  not  arife  from  its  operating 
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on  the  fluids  $  and  mufl  therefore  depend  upon  its 
ading  on  the  nerves  of  the  flomach,  and  being  there¬ 
by  communicated  to  the  reft  of  the  nervous  fyflem. 
This  operation  feems  to  be  a  tonic  power,  the  bark  be¬ 
ing  a  remedy  in  many  cafes  of  debility,  particularly  in 
gangrene  *,  and  if  its  operation  may  be  explained  from 
its  pofiefling  a  tonic  power,  we  may  eaiily  perceive 
why  it  is  improper  w'hen  a  phlogiftie  diathefis  prevails  \ 
and  from  the  fame  view  we  can  afeertain  in  what  eafes 
of  continued  fever  it  may  be  admitted.  Thefe  cafes 
are  either  where  confidcrable  remiflions  have  appear¬ 
ed,  when  it  may  be  employed  to  prevent  the  return  of 
exacerbations,  on  the  fame  footing  as  it  is  ufed  in  in¬ 
termitting  fevers  j  or  in  the  advanced  ftate  of  fevers, 
when  all  fufpicion  of  an  inflammatory  condition  is  re¬ 
moved,  and  a  general  debility  prevails  in  the  fyflem  \ 
and  its  being  then  employed  is  fufficicntly  agreeable  to 
the  prefent  practice. 

Another  fet  of*  medicines  to  be  employed  for  ob¬ 
viating  debility  and  its  effeds,  are  the  diredl  ftimu- 
lants.  Thefe,  in  fome  meafure,  increafe  the  tone  of 
the  moving  fibres  *,  but  are  different  from  the  tonics, 
as  they  more  directly  cxeite  and  increafe  the  adion  of 
the  heart  and  arteries.  This  mode  of  operation  renders 
their  ufe  ambiguous  -y  and  when  an  inflammatory  dia¬ 
thefis  is  prefent,  the  effeds  of  the  ftimulants  may  be 
very  hurtful  •,  but  it  is  flill  probable,  that  in  the  ad¬ 
vanced  ftate  of  thefe  fevers,  when  debility  prevails,  they 
may  be  ufeful. 

Of  all  the  ftimulants  which  may  be  properly  em¬ 
ployed,  wine  feems  to  be  the  moft  eligible.  It  has 
the  advantage  of  being  grateful  to  the  palate  and 
flomach,  and  of  having  its  ftimulant  parts  fo  much  di¬ 
luted,  that  it  can  be  conveniently  given  in  fmall  dofes  *, 
and  therefore  it  maybe  employed  with  fufficient  fafety. 
— It  may  be  fufpeCled  that  wine  has  an  operation  ana¬ 
logous  to  that  of  opium  ;  and  on  good  grounds.  But 
we  can  diftindly  remark  its  ftimulant  power  only  \  which 
renders  its  effeds  in  the  phrenetic  delirium  manifeftly 
hurtful  y  and  in  the  mild  delirium  depending  on  debili¬ 
ty,  as  remarkably  ufeful. 

[2.]  We  mull  now7  proeced  to  the  other  indication 
of  cure,  namely,  to  corred  or  obviate  the  tendency  in 
the  fluids  to  putrefa&ion.  This  may  be  done,  I.  By 
avoiding  any  new  application  of  putrid  or  putrefeent 
matter.  2.  By  evacuating  the  putrid  or .  putrefeent 
matter  already  prefent  in  the  body.  3.  By  corre Cling 
the  putrid  or  putrefeent  matter  remaining  in  the  body 
by  diluents  and  antifepties.  4.  By  fupporting  the  tone 
of  the  veffels,  and  thereby  refilling  further  putrefaClion, 
or  obviating  its  effeds.  5.  By  moderating  the  vio¬ 
lence  of  reaClion,  confidered  as  a  means  of  incrcafing 
putrefaClion. 

The  further  application  of  putrid  or  putrefeent  mat¬ 
ter  may  be  avoided,  1.  By  removing  the  patient  from 
places  filled  with  corrupted  air.  2.  By  preventing  the 
accumulation  of  the  patient’s  own  effluvia,  by  a  conflant 
ventilation,  and  by  a  frequent  change  of  bedclothes  and 
bodv  linen.  3.  By  the  careful  and  fpeedy  removal  of 
all  excremental  matters  from  the  patient’s  chamber. 
4.  By  avoiding  animal  food. 

The  putrid  or  putrefeent  matter  already  prefent  in 
the  bodv,  may  be  evacuated  partly  by  frequent  evacu¬ 
ations  of  the  contents  of  the  inteftines  j  and  more 
effe  dually  ft  ill  by  fupporting  the  excretions  ef  perfpi- 
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Febrcs.  ration  and  urine  by  the  plentiful  ufe  of  diluents.  That 
u"‘v  '  which  remains  in  the  body  may  be  rendered  more  mild 
and  innocent  by  the  ufe  of  diluents,  or  may  be  correct¬ 
ed  by  the  ufe  of  antifeptics.  Thcfe  laft  are  of  many 
and  various  kinds  ;  but  which  of  them  are  conveniently 
applicable,  or  more  particularly  fuited  to  the  cafe  of 
fevers,  is  not  well  afeertained.  Thofe  molt  certainly 
applicable  and  ufeful  arc  acefcent  aliments,  particularly 
fruits,  acids  of  all  kinds,  and  neutral  falts. 

T.  he  progrefs  of  putrefaction  may  be  confiderably 
retarded,  and  its  effe&s  obviated,  by  fupporting  the 
tone  of  the  veffels  *,  and  this  may  be  done  by  tonic 
medicines,  of  which  the  chief  are  cold,  and  the  Peru¬ 
vian  bark,  as  already  mentioned.  The  violence  of 
reaction  increafmg  the  tendency  to  putrefaftion,  may 
be  moderated  by  the  means  already  mentioned  under 
Synocha. 

Thefe  are  the  proper  indications  to  be  obferved  in 
the  cure  of  the  flow  nervous  fever  ;  and  they  are 
chiefly  fulfilled  by  cleanlinefs,  cool  air,  and  diluents  5 
which,  perhaps,  upon  the  whole,  are  more  ufeful  in 
fevers,  than  all  other  practices  put  together.  Dr 
Huxham  obferves,  that  evacuations  (efpecially  bleed- 
ing),  are  improper  even  at  the  beginning.  Even  a 
common  purgative  given  at  this  time"  hath  been  follow¬ 
ed  by  furprifing  languors,  fyncope,  and  a  train  of  other 
ill  fymptoms.  It  may,  however,  fometimes  be  necef- 
fary  to  cleanfe  the  ftomach  and  primae  viae  by  a  gentle 
emetic,  or  a  mild  laxative.  Indeed,  where  naufea,  fick- 
nefs  and  load  at  ftomach  are  urgent,  as  is  frequently 
the  cafe  in  the  beginning  of  this  fever,  a  vomit  is  ne- 
ceffary.  Clyftcrs  of  milk,  fugar,  and  fait,  may  be 
injected  with  fafety  and  advantage  every  fecond  or 
third  day,  if  nature  wants  to  be  prompted  to  ftool. 
The  .  temperate,  cordial,  diaphoretic  medicines,  are 
certainly,  according  to  our  author,  moft  proper  in  thefe 
fevers  $  and  a  well-regulated,  fupporting,  diluting  diet 
is  neceftary.  The  latter  of  itfelf,  judicioufly  managed, 
will  go  a  great  way  in  the  cure,  efpecially  if  aftifted  by 
well-timed  and  well-applied  blifters,  and  a  due  care  to 
keep  the  patient  as  quiet  as  poftible  both  in  body  and 
mind.  Put  it  fliould  be  noted,  that  ftrong  opiates  are 
commonly  very  pernicious,  however  much  the  want  of 
fleep  and  reftlcffnefs  may  feem  to  demand  them.  Mild 
diaphoretics,  fucli  as  neutral  draughts  or  elixir  pare- 
goricum,  have  much  better  effects  5  which,  by  railing  a 
gentle  eafy  fweat,  or  at  leaft  a  plentiful  perforation, 
calm  the  hurry  of  the  fpirits,  and  a  refreftiing  flcep  en- 
fues.  Where  the  confufion  and  dejeeftion  of  fpirits  are 
very  confiderabJe,  blifters  have  been  advifed  to  be  ap¬ 
plied  to  the  neck,  occiput,  or  behind  the  ears  ;  and  dur¬ 
ing  all  this  a  free  ufe  of  thin  wine  whey,  fome  pleafant 
ptifan  or  gruel,  with  a  little  pure  wine*  muft  be  directed. 
Indeed  the  patients,  in  this  cafe  iliould  drink  frequent¬ 
ly  .  though  fuch  quantities  may  not  be  neceftary  as  in 
the  ardent  or  even  putrid  malignant  fevers  ;  yet  they 
fliould  be  fufficient  to  carry  on  the  work  of  dilution, 
fupport  the  fweats,  and  fupply  the  blood  with  frefli  and 
whole lt> me  in  place  of  that  noxious  matter  which 

IS  continually  paffingoff.  In  this  view  alfo  a  thin  chicken- 
broth  is  of  fervice,  both  as  food  and  phyfic,  efpecially 
towards  the  decline  of  the  difeafe  ;  and  for  the  fame 
reafon  thin  jellies  of  hartthorn,  fago,  and  panada,  are 
uletul,  adding  a  little  wine  to  them,  and  the  mice  of 
orange  or  lemon. 
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It  is  obfervable,  that  the  lick  are  never  fo  eafy  as 
when  they  are  in  a  gentle  fweat ;  for  this  foon  removes 
the  hurry  of  fpirits,  exacerbations  of  heat,  &c.  But 
profufe  fweats  ftiould  never  be  encouraged,  much  lefs 
induced,  by  very  ftrong  heating  medicines,  efpecially 
in  the  beginning  or  advance  of  the  fever  5  for  they 
too  much  exhauft  the  vital  powers,  and  are  followed 
by  a  vaft  dejc&ion  of  fpirits,  tremors,  ftartings  of  the 
tendons,  and  fometimes  end  in  rigors,  cold  clammy 
fweats,  fyncope,  or  a  comatofe  difpofttion.  Some¬ 
times  irregular  partial  heats  and  flufhes  fuccced,  with 
great  anxiety,  reftleftiiefs,  delirium,  difficulty  of  breath¬ 
ing,  and  a  vaft  load  and  oppreftion  in  the  prcecor- 
dia,  fo  as  to  incline  the  lefs  cautious  obferver  to  think 
there  may  be  fomething  pneumonic  in  it  5  but  even 
here  we  muft  beware  of  bleeding,  as  the  pulfe  will  be 
found  very  fmall  and  unequal,  though  very  quick.  Nor 
is  bleeding  contraindicated  only  by  the  weaknefs  and 
fluttering  of  the  pulfe,  but  alfo  by  the  pale,  limpid, 
and  watery  urine  which  is  commonly  attendant.  Thefe 
fymptoms  denote  the  load,  anxiety,  and  oppreftion  on 
the  pr^cordia  to  proceed  from  an  affe&ion  of  the  ner¬ 
vous  fyftem,  and  not  from  a  pneumonic  obftrueftion  or 
inflammation.  The  breathing  in  this  cafe,  though  thick 
and  laborious,  is  not  hot,  but  a  kind  of  fighing  or  fob¬ 
bing  respiration,  nor  .  is  there  often  any  kind  of  cough 
concomitant  ;  fo  that  it  has  been  conjectured  to  proceed 
from  fome  fpafm  on  the  vitals.  Here  therefore  the 
nervous  cordial  medicines  arc  indicated,  and  blifters  to 
the  thighs,  legs,  or  arms. 

Ihe  above-mentioned  difficulty  of  breathing,  anxie¬ 
ty,  and  oppreftion,  many  times  precede  a  miliary  erup¬ 
tion,  which  often  appears  on  the  feventh,  ninth,  or 
eleventh  day  of  the  fever,  and  fometimes  later.  In¬ 
deed  great  anxiety  and  oppreftion  on  the  praecordia  al¬ 
ways  precede  puftular  eruptions  of  any  kind  in  all 
forts  of  fevers.  This  eruption  fhould  be  promoted  by 
foft  eafy  cordials  and  proper  diluents  ;  to  which  fhould 
be  fometimes  added  .  fome  gentle  aromatics.  .Thefe 
tend  to  calm  the  univerfal  uneafinefs  commonly  com¬ 
plained.  of,  and  alfo  very  effectually  promote  a  diapho- 
refis,  with  which  the  miliary  eruptions  freely  and  eafily 
advance.  But  howrever  advantageous  thefe  commonly 
are,  profufe  fweats  are  feldom  or  never  fo,  even  though 
attended  with  a  very  large  eruption.  Two  or  three 
crops  of  thefe  miliary  puftules  have  been  known  to  fuc- 
cecd  one  another,  following  profufe  fweats,  not  only 
without  advantage,  but  with  great  detriment  to  the 
patients,  as  they  were  thereby  reduced  to  an  extreme 
degree  of  weaknefs  ;  fo  that  they  may  juftly  be  reckon¬ 
ed  fymptomatic  rather  than  any  thing  elfe,  and  the  eon- 
fequent  eruption  is  often  merely  the  fymptom  of  a  fymp- 
tom.  ,  r 

In  thefe  profufe  colliquative  fweatings  a  little  gener¬ 
ous  red  wine  (diluted  fome  what,  if  neceftary)  may  be 
given  with  the  greateft  advantage  ;  as  it  pic  fen  tly' mo¬ 
derates  the  fweats,  fup ports  the  patient,  and  keeps  up 
the  miliary  papulae  if  they  happen  to  attend.  Towards 
the  decline  of  the  fever  alfo,  where  the  fweats  are 
abundant  and  weakening,  fmall  dofes  of  the  tincture  of 
cinchona  with  faffron  and  fnakeroot  may  be  given  with 
the  greateft  advantage,  frequently  interpofing  a  dofe 
°A  rhubarb  to  carry  off  the  putrid  colluvies  in  the  firit 
paffages  5  which  withal  makes  the  rc.  millions  or  inter¬ 
im  ffions  that  often  happen  in  the  decline  of  nervous 
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fevers  more  diftiwft  and  manifeft,  and  gives  a  fairer  op¬ 
portunity  of  throwing  in  the  bark  j  for  in  the  proper 
exhibition  of  this  medicine  we  are  to  place  our  chief 
hope  of  curing  both  the  nervous  and  putrid  malignant 
fevers. 

II.  Typhus  gravior,  or  the  putrid,  pejlilential,  or  ma¬ 
lignant  Fever .  Sp.  I.  var.  2. 

Febris  peftilens,  P.  Sal.  Diver f.  de  febre  pefti- 
lentL 

Febris  peftilens  /Egyptiorum,  Alpin .  de  med.  JEr- 
gypt.  1.  i.  cap.  14. 

Typhus  Aigyptiacus,  Sauv.  fp.  6. 

Febris  peftilens  maligna,  Sennert.  dc  febribus,  L  iv, 
cap.  10. 

febris  maligna  peftilens,  River ,  1.  xvii.  fe<ft.  iii. 
cap.  1. 

Febris  peftilens  maligna,  ann.  1643,  Willis ,  de  fe¬ 
bribus,  cap.  14. 

Typhus  carcerum,  Sauv.  fp.  1. 

Febris  nautica  peftilentialis,  HuxJiam  de  aere  ad  ann. 
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1708,  1718,  et  feq.  Rogers,  Effay  on  Epidemic  Typhus. 

difeafes. 

Febris  continua  epidemica  Corcagienfis,  ann.  1719. 

et  feq.  M.  O'Connel ,  Obf.  de  morbis. 

Febris  pctechialis  epidemica  Cremonae,  1734.  VaU 
carenghi  Med.  ration.  fe£L  3. 

Febris  peteehizans  Petropoli,  1735.  Weitbrecht * 

Diff.  apud  Haller,  tom.  v. 

Febris  petechialis,  ann.  1740,  1 741,  in  Haflia. 

Ritter .  A.  N.  C.  vol.  vii.  obf.  4. 

Febris  maligna  petechialis  Rintelli,  1741.  Furjle - 
nau ,  A.  N.  C.  vol.  vii.  obf.  5. 

Febris  petechialis  epidemica  Silefiae,  1741,  et  feq. 

Bandhorjl .  Diff.  apud  Haller .  tom.  v, 

Febris  petechialis  epidemica  Viennse,  1757.  Hafe- 
nohrl.  Hift.  med.  cap.  2. 

Febris  petechialis  epidemica  Lipfiae,  1757.  Ludu- 
vig .  Adverfar.  tom.  i.  pars  I. 

Febris  petechialis  epidemica  variis  Germanise  loexs 
ab  ann.  1755  ad  1761.  Struck  de  morbo  cum 
petechiis. 


*74°- 

Miliaris  nautica,  Sauv.  fp.  g. 

Febris  putrida  contagiofa  in  carceribus  genita,  Hux- 
ham  de  acre  ad  ann.  1742. 

Miliaris  purpurata,  Sauv.  fp.  h. 

Febris  carcerum  et  nofocomiorum.  Pringle ,  Difeafes 
of  the  army,  p.  294.  Van  Swieten ,  Maladies  des 
armes,  p.  136. 

Typhus  caftrenfis,  Sauv.  fp.  5. 

Febris  caftrenfis,  quam  vulgb  cephalalgiam  epidemi- 
cam  vocant,  Hetir.  Mail  et  A .  Ph.  Kopk .  Diff. 
apud  Haller  um,  tom.  v. 

Febris  Hungarica  five  caftrenfis,  Juncker ,  74.  et  plu- 
rium  auElorum. 

Febris  caftrenfis  Gallorum  in  Bohemia,  ann.  1742, 
Scrinci.  Diff.  apud  Haller,  tom.  v. 

Febris  petechialis,  Sennert.  1.  iv.  cap.  13.  River. 
prax.  1.  xvii.  fe&.  iii.  cap,  1.  Hojfm.  ii.  p.  84. 
Juncker ,  73.  Huxham  on  fevers,  chap.  8.  Lud¬ 
wig.  Inft.  med.  clin.  N#  146.  Schreiber  von  er- 
kentnefs,  und  cur  der  Krank  heiten,  p.  126. 
Monro ,  Difeafes  of  military  hofpitals,  p.  I. 

Febris  catarrhalis  maligna  peteehizans,  Juncker ,  72. 
Hojfm.  ii.  75.  Eller  de  cogn.  et  cur.  morb. 
fe<ft.  vi. 

Febris  quae  lenticulas,  pun&icula,  aut  peticulas 
vocant,  Fracajlorius  de  morb.  contag.  lib.  ii. 
cap.  6. 

Febris  peticularis  Tridenti,ann.  1 591.  Roboretus  de 
febr.  peticul. 

Febris  pctechialis  epidemica  Coloniae,  ann.  1672. 
Do  tickers,  Idia  febris  petechialis. 

Febris  petechialis  epidemica  Pofonii,  1683,  C.  F. 
Loeu  in  App.  ad.  A.  N.  C.  vol.  ii. 

Febris  petechialis  epidemica  Mutinae,  1692.  Ra- 
ma%%ini.  Conft.  Mutinenfis,  oper.  p.  177. 

Febris  maligna  peteehizans,  ann.  1698.  FLoffm.  ii. 
p.  80. 

Febris  petechialis  "VVratiflaviae,  ann.  1699.  Helwich, 
Ephem.  Germ.  D.  III.  A.  VII.  et  VIII.  obf. 
132.  p.  616. 

Febris  epidemica  Lipfiae,  1718.  M.  Adolph .  A. 
N.  C.  III.  obf.  131.  p.  296. 

Febris  endemica  et  epidemica  Corcagienfis,  ann. 


Defcidption.  This  difeafe  has  been  fuppofed  to  differ 
from  the  former  in  degree  only  j  and  there  are  many 
circumftances  which  would  lead  us  to  conclude,  that 
both  frequently  originate  from  a  contagion  precifely  of 
the  fame  nature.  In  the  fame  manner  we  fee,  during 
different  feafons,  and  in  different  circumftances,  vari¬ 
ous  degrees  of  malignity  in  fmallpox.  Though  every 
inftance  of  the  difeafe  depends  on  the  introdu&ion  of 
a  peculiar  and  fpecific  contagion  into  the  body,  yet 
this  contagion  in  particular  epidemics  evidently  pof- 
feffes  peculiar  malignancy.  The  fame  is  probably  the 
cafe  with  the  typhoid  fever  :  But  whether  thtf  obfer- 
vation  be  well  founded  or  not,  there  cannot  be  a  doubt 
that  the  typhus  gravior  or  putrid  fever  is  a  difeafe* 
of  the  moft  dangerous  nature,  as,  befides  the  extreme 
debility  of  the  nervous  fyftem,  there  is  a  rapid  ten¬ 
dency  of  the  fluids  to  putrefa&ion,  which  fometimes 
cuts  off  the  patient  in  a  few  days,  nay,  in  the  warm 
climates,  in  12  or  14  hours  *,  or  if  the  patient  recovers, 
he  is  for  a  long  time,  even  in  this  country,  in  an  ex¬ 
ceedingly  weak  ft  ate,  and  requires  many  weeks  to  reco¬ 
ver  his  former  health. 

The  putrid  fevers,  according  to  Huxham,  make 
their  attack  with  much  more  violence  than  the  flow 
nervous  ones*,  the  rigors  are  fometimes  very  great, 
though  fometimes  fcarce  felt  ;  the  heats  much  fharper 
and  permanent  ;  yet,  at  firft,  fudden,  tranfient,  and  re¬ 
mittent  ;  the  pulfe  more  tenfe  and  hard,  but  common¬ 
ly  quick  and  fmall  *,  though  fometimes  flow,  and  feem- 
ingly  regular  for  a  time,  and  then  fluttering  and  une¬ 
qual.  The  headach,  naufea,  and  vomiting,  are  much 
more  confiderable  oven  from  the  beginning.  Some¬ 
times  a  fevere  fixed  pain  is  felt  in  one  or  both  temples, 
or  over  one  or  both  eyebrow  s  *,  frequently  in  the  bot¬ 
tom  of  the  orbits  of  the  eyes.  The  eyes  always  appear 
very  dull,  heavy,  fometimes  yellovifh,  and  very  often 
a  little  inflamed.  The  countenance  feems  bloated, 
and  more  dead-coloured  than  ufual.  Commonly  the 
temporal  arteries  throb  much,  and  a  tinnitus  aurium  is 
very  troublefome :  a  ftrong  vibration  alfo  of  the  caro¬ 
tid  arteries  frequently  takes  place  in  the  advance  of  the 
fever,  though  the  pulfe  at  the  wrift  may  be  fmall,  nay 
even  flow  :  this  is  a  certain  fign  of  an  impending  deli¬ 
rium, 
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Fabn  rinm,  and  generally  proceeds  from  fome  connderablc 
' '  obdruclions  in  the  brain. 

The  pnfilration  of  fpirits,  weaknefs,  and  faintnefs, 
are  often  furpri  mgly  great  and  fudden,  though  no  in¬ 
ordinate  evacuation  happens;  and  this  too  iometimcs 
when  the  pulfe  feems  tolerably  drong.  The  reipira- 
tion  is  mod  commonly  laborious,  and  interrupted  with 
a  kind  of  fighing  or  fobbing,  and  the  breath  is  hot  and 
effenfive. 

Tew  or  none  of  thefe  fevers  are  without  pain  in  the 
back  and  loins  ;  always  an  univerfal  wearinefs  or  fore- 
nefs  is  felt,  and  often  much  pain  in  the  limbs.  Some¬ 
times  a  great  heat,  load,  and  pain,  affedl  the  pit  of  the 
ftomaeh,  with  perpetual  vomiting  of  porraceousor  black 
bile,  and  a  molt  troublefome  lingultus  ;  the  matter  difi 
charged  is  frequently  of  a  very  naufeous  fmell.  The 
tongue,  though  only  white  at  the  beginning,  grows 
daily  more  dark  and  dry ;  fometimes  of  a  Ihining  livid 
colour,  with  a  kind  of  dark  bubble  at  top ;  fometimes 
exceeding  black  ;  and  fo  continues  for  many  days  to¬ 
gether  ;  nor  is  the  tindt  to  be  got  off  many  times  for 
Several  days,  even  after  a  favourable  criiis  :  at  the  height 
of  the  difeafe,  it  generally  becomes  very  dry,  Itiff,  and 
black,  or  of  a  dark  pomegranate  colour.  Hence  the 
fpeech  is  very  inarticulate,  and  fcarce  intelligible.  The 
third  in  the  Increafe  of  the  fever  is  commonly  very 
great,  fometimes  unquenchable  ;  and  yet  no  kind  of 
drink  pleafes,  but  all  feem  bitter  and  mawkidi  ;  at 
other  times,  however,  no  third  is  complained  of, 
though  the  mouth  and  tongue  are  exceedingly  foul 
and  dry  ;  this  is  always  a  dangerous  fymptom,  and 
ends  in  a  frenzy  or  coma.  The  lips  and  teeth,  efpe- 
cially  near  the  height,  are  Covered  with  a  very  black 
tenacious  fordes.  At  the  commencement  of  the  fever,  the 
urine  is  often  crude,  pale,  and  vapid,  but  grows  much 
higher  coloured  in  the  advance,  and  frequently  refembles 
a  drong  lixivium,  or  citrine  urine,  tinged  with  a  fmall 
quantity  of  blood  *,  it  is  without  the  lead  fediment  or 
cloud,  and  fo  continues  for  many  days  together  :  by 
degrees  it  grows  darker,  like  dead  drong  high-colour¬ 
ed  beer,  and  fmells  very  rank  and  offenlive.  In  pe¬ 
techial  fevers,  the  urine  has  often  been  feen  almod 
black  and  very  fetid.  The  dools,  efpeeially  near  the 
height,  or  in  the  decline  of  the  fever,  are  for  the  mod 
part  intolerably  fetid,  green,  livid,  or  black,  frequent¬ 
ly  with  fevere  gripes  and  blood.  When  they  are  more 
yellow  or  brown,  the  lefs  is  the  danger  ;  but  the  high- 
ed  when  they  run  off  infenfibly,  whatever  their  colour 
may  be.  It  is  like  wife  a  very  bad  fymptom  Avhen  the 
belly  continues  tenfe,  fwollen,  and  hard,  after  profufe 
ftools ;  for  this  is  generally  the  eonfequence  of  an  in¬ 
flammation  or  mortification  of  the  inte dines.  A  gentle 
diarrhoea  is  often  very  beneficial,  and  fometimes  feems 
to  be  the  only  way  which  nature  takes  to  carry  off  the 
morbific  matter. 

Sometimes  black,  livid,  dun,  or  greenidi  fpots  appear 
on  different  parts  of  the  fkiu,  particularly  on  the  bread, 
"which  always  indicate  a  high  degree  of  malignity  ;  but 
the  more  florid  the  fpots  are,  the  lefs  danger  is  to  be 
feared.  It  is  alfo  a  good  fign  when  the  black  or  violet 
petechias  become  of  a  brighter  colour.  The  large, 
black,  or  livid  fpots,  are  almod  always  attended  with 
profufe  hfemorrhagies ;  and  the  fmall,  duiky,  brown 
fpots,  like  freckles,  are  not  much  leis  dangerous  than 
Vol.  XIII.  Part  I. 
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the  livid  or  black  ;  though  they  are  feldom  accom-  Tophus, 
panied  with  fluxes  oi  blood  :  exceflivelv  profufe,  cold,  v  r  "* 
clammy  fweats  are  often  concomitant,  by  which  alfo 
.  they  fometimes  vanith,  though  without  any  advantage 
to  the  patient.  The  eruption  of  the  pettehiae  is  uncer¬ 
tain;  fometimes  they  appear  on  the  fourth  or  fifth 
day,  though  iometimcs  not  till  the  eleventh,  or  even 
later.  The  vibices ,  or  large  dark  blue  or  green iih 
marks,  feldom  appear  till  very  near  the  fatal  period. 

Frequently  alfo  we  meet  with  an  efflorefccnce  like  the 
mealies  in  malignant  fevers,  but  of  a  much  more  dull 
and  livid  hue;  in  which  the  ikin,  efpeeially  on  the 
bread,  appears  as  it  were  marbled  or  variegated.  This 
in  general  is  an  ill  fyniptuin,  and  is  often  attended  w  ith 
fatal  eonfequenees. 

Sometimes  about  the  nth  or  14th  day,  on  the  oc¬ 
currence  of  profufe  fweats,  the  peteehue  difappear,  and 
vad  quantities  of  white  miliary  puftuies  break  out. 

This  is  feldom  found  of  any  conlideraule  advantage  ; 
but  an  itching,  fmarting,  red  ralh,  commonly  gives 
great  relief ;  and  fo  do  the  large,  fretting,  watery 
bladders,  which  many  times  rife  upon  the  back,  bread, 
fhoulders,  &c.  A  fcabby  eruption  lrkewife  about  the 
lips  and  nofe  is  one  of  the  falulary  fymptoms ;  and 
the  more  hot  and  angry  it  is,  fo  much  the  better.  But 
of  much  more  uncertain  and  dangerous  event  are  the 
brown*  coloured  aphthae ;  nor  are  thole  that  are  ex¬ 
ceeding  white  and  thick,  like  lard,  of  a  very  ptomifirig 
afpech  They  are  foon  fucceeded  by  great  difficulty 
of  {wallowing,  pain  and  ulceration  of  the  fauces, 
oefophagu*,  &cc.  and  with  an  inceffant  lingultus :  the 
whole  prim.?  vice  become  at  lad  affedlcd;  a  bloody 
dyfentery  conies  on,  followed  by  a  fphaeclation  of  the 
intediiies ;  as  is  evident  from  the  black,  famous,  and 
bloody  dools,  extremely  fetid  and  infeftious.  Vihices, 
or  large  black  and  bluilh  marks  refembling  bruifes, 
are  frequently  feen  tow  ards  the  clofe  of  the  fever  ; 
and,  when  attended  with  lividity  and  coldnefs  of  the 
extremities,  are  certain  tokens  of  approaching  death. 

In  fome  cafes,  the  blacknefs  has  been  known  to  reach 
almod  to  the  elbows,  and  the  hands  have  been  dead- 
cold  for  a  day  or  two  before  the  death  of  the  patient. 

Such  are  the  general  appearances  of  the  putrid  ma¬ 
lignant  fever  in  this  country,  among  thofe  who  enjoy 
a  free  air,  and  are  not  crowded  together,  or  expofed 
to  the  caufes  of  infedfion :  but  in  jails,  lioFpit als,  or 
other  places  wrhere  the  fick  are  crowded,  and  in  fome 
meafure  deprived  of  the  benefit  of  the  free  air,  the 
fymptoms  are,  if  pofiible,  more  terrible.  Sir  John 
Pringle,  who  had  many  opportunities  of  observing  it, 
tells  us,  that  the  jail  or  liofpital  fever,  in  the  begin¬ 
ning,  is  not  eafy  to  be  difiinguifhed  from  a  common 
fever.  The  fird  fymptoms  are  flight  inter*  harges  of 
heat  and  cold,  a  trembling  of  the  hands,  fometimes  a 
fenfe  of  numbnefs  in  the  arms,  wreaknefs  of  the  limbs, 
lofs  of  appetite  ;  and  the  diforder  increafing  towards 
night,  the  body  grows  hot,  the  fleep  is  interrupted, 
and  not  refrefhing.  With  thefe  fymptoms,  for  the 
mod  part,  there  is  fome  pain  or  eonfufion  in  the  head  ; 
the  pulfe  at  fird  is  a  little  quicker  than  natural,  ami 
the  patients  find  themfelves  too  much  indifpofed  to  go 
about  bufinefs,  though  too  well  to  be  wholly  confined. 

When  the  fever  advances,  the  above-mentioned  fvmp- 
tojnsi  are  in  a  higher  degree;  and  in  particular  the 
M  m  patient 
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t  Fcbrcs*  ,  patient  complains  of  a  latitude,  naufea,  pains  in  his 
baek,  a  more  eonflant  pain  and  eonfufion  in  his  head, 
attended  with  an  uncommon  deje£tion  of  fpirits.  At 
this  time  the  pulfe  is  never  funk,  but  beats  quiek,  and 
often  varies  in  the  fame  day  both  as  to  ftrength  and 
fulnefs.  It  is  little  affected  by  bleeding,  if  a  moderate 
quantity  of  blood  be  taken  away  \  but  if  the  evacuation 
be  large,  and  efpecially  if  it  be  repeated,  to  anfwer  a 
falfe  indication  of  inflammation,  the  pulfe,  increaling 
in  frequency,  is  apt  to  fink  in  foree,  and  often  irre¬ 
coverably,  wliilft  the  patient  beeomes  delirious.  But 
we  muff  obferve,  that,  in  every  cafe,  independent  of 
evacuations,  the  pulfe  fooner  or  later  finks,  and  then 
gives  certain  evidence  of  the  nature  of  the  difeafe.  The 
appearance  of  the  blood  is  various  \  for  though  it  be 
eommonly  little  altered,  yet  fometimes  it  will  be  fizy, 
not  only  on  the  firft  attaek,  but  after  the  fever  is  form¬ 
ed.  1  he  worft  appearanee  is  when  the  craffamentum 
is  diffolved  ;  though  this  does  not  happen  till  the  ad¬ 
vanced  Bate  of  the  fever  :  indeed  this  feems  not  eafy 
to  be  afeertained,  as  blood  has  been  fo  feldom  taken 
away  at  that  time.  The  urine  is  alfo  various.  Some¬ 
times  it  is  of  a  reddifh  or  flame  colour,  which  it  preferves 
a  long  time  ;  but  it  is  oftener  pale,  and  changes  from 
time  to  time  in  colour  as  well  as  crudity,  being  fome¬ 
times  clear,  fometimes  clouded  :  towards  the  end,  upon 
a  favourable  crifis,  it  beeomes  thick,  but  does  not  al¬ 
ways  depofit  a  fediment.  If  the  fiek  lie  warm,  and 
have  had  no  preceding  flux,  the  belly  is  generally 
bound  y  but  when  they  lie  eold,  as  they  often  do  in 
field-hofpitals,  the  pores  of  the  fkin  being  fhut,  a  di¬ 
arrhoea  is  a  common  fymptom,  but  is  not  critical.  In 
the  worft  cafes,  a  flux  appears  in  the  laft  ftage ;  then 
the  ftools  are  involuntary,  eolliquative,  ichorous,  or 
bloody,  and  have  a  eadaverous  fmell  ;  the  effe&s  of  a 
mortification  of  the  bowels,  and  the  fign  of  approach¬ 
ing  death.  When  the  hofpitals  are  filled  with  dyfen- 
teric  patients,  fome  of  the  nurfes  will  be  infected  with 
the  flux  only,  and  others  w7ith  this  fever,  ending  in 
thefe  bloody  and  gangrenous  ftools. 

In  the  beginning  the  heat  is  moderate  *,  and  even  in 
the  advanced  ftate,  on  firft  touching  the  fkin,  it  feems 
ineonfiderable  :  but  upon  feeling  the  pulfe  for  fome 
time,  we  are  fenfible  of  an  uncommon  heat  (the  ca- 
Zor  mordicanSy  as  it  has  been  called),  leaving  an  un- 
pleafant  fenfation  on  the  fingers  for  a  few7  minutes. 
A  day  or  two  before  death,  if  eare  be  not  taken,  the 
extremities  become  cold,  and  the  pulfe  is  then  hardly 
to  be  felt.  The  fkin  is  generally  dry  and  parched  ; 
though  fometimes  there  are  longer  or  fhorter  fweats, 
efpecially  in  the  beginning.  Such  as  are  produced  by 
medicine  are  of  no  ufe,  exeept  on  the  firft  attack,  at 
whieh  time  they  w  ill  often  remove  the  fever  ;  and  na¬ 
tural  fweats  are  never  eritieal  till  the  diftemper  begins 
to  deeline.  Thefe  laft  are  rarely  profufe,  but  gentle, 
continued,  and  equally  dififufed  over  the  body  :  fome¬ 
times  the  difeafe  will  terminate  by  an  almoft  impercep¬ 
tible  moifture  of  the  fkin  \  the  fweats  are  ufually  fetid, 
and  ofienfive  even  to  the  patient  himfelf. 

The  tongue  is  eommonly  dry  j  and,  without  eonftant 
care  of  the  nurfc,  beeomes  hard  and  browrn,  with  deep 
chops  :  but  this  fymptom  is  eommon  to  moB  fevers. 
At  other  times,  though  rarely,  the  tongue  is  foft  and 
moift  to  the  laft,  but  with  a  mixture  of  a  greenilh  or 
yellowifh  colour.  The  thirft  is  fometimes  great,  but 
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more  frequently  moderate.  In  the  advanced  ftate,  the 
breath  is  offenfive,  and  a  blaekifh  furring  gathers  about 
the  roots  of  the  teeth. 

Some  are  never  delirious,  but  all  lie  under  a  ftupor 
or  eonfufion  ;  few  retain  their  fenfes  till  death  :  many 
lofe  them  early,  and  from  two  caufcs  \  cither  from  im¬ 
moderate  bleeding,  or  the  premature  ufe  of  warm  and 
fpirituous  medicines.  They  rarely  fleep  ;  and,  unlefs 
delirious,  have  more  of  a  dcje£ted  and  thoughtful  look 
than  what  is  eommonly  feen  in  other  fevers.  The  face 
is  late  in  acquiring  either  a  ghaftly  or  a  very  morbid 
appearanee  \  yet  the  eyes  are  ahvays  muddy,  and  ge¬ 
nerally  the  white  is  of  a  reddifh  call  as  if  inflamed. 
The  eonfufion  of  head  commonly  riles  to  a  delirium, 
efpecially  at  night  \  but,  unlefs  by  an  unfeafonable  hot 
regimen,  it  feldom  turns  to  rage,  or  to  thofe  high 
flights  of  imagination  eommon  in  other  fevers.  When 
the  delirium  comes  to  that  height,  the  faee  is  flulhed, 
the  eyes  red,  the  voice  is  quick,  and  the  patient  ftruggles 
to  get  up.  But  when  that  fymptom  is  owing  to  large 
evacuations,  or  only  to  the  advanced  Bate  of  the  dif¬ 
eafe,  the  face  appears  meagre  5  the  eye-lids  in  flumbers 
are  only  half  fliut ;  and  the  voiee,  which  is  commonly 
low  and  flow,  finks  to  a  degree  fcarce  to  be  heard. 
From  the  beginning  there  is  generally  a  great  dejec¬ 
tion  and  failure  of  Brength.  A  tremor  of  the  hands  is 
more  common  than  a  Barting  of  the  tendons  j  and  if  the 
fubfultus  oceurs,  it  is  in  a  lcffer  degree  than  in  many 
other  fevers.  In  every  Bage  of  the  difeafe,  as  the  pulfe 
finks,  the  delirium  and  tremors  increafe  •,  and  in  pro¬ 
portion  as  the  pulfe  rifes,  the  head  and  fpirits  are  re¬ 
lieved.  Sometimes  in  the  beginning,  but  for  the  moB 
part  in  the  advanced  Bate,  the  patient  grow7s  dull  of 
hearing,  and  at  lafl  almoB  deaf.  When  the  fever  is 
protracted,  "with  a  flow  and  low  voice,  the  fick  have  a 
particular  eraving  for  fomething  eordial,  and  nothing 
is  fo  eordial  or  fo  aeeeptable  as  w7ine.  They  long  for 
no  food,  yet  wullingly  take  a  little  panada  if  v7ine  be 
added.  But  fueh  as  are  delirious,  with  a  quiek  voice, 
wild  looks,  a  fubfultus  tendinum,  or  violent  actions, 
though  their  pulfe  be  funk,  yet  bear  neither  hot  medi¬ 
cines,  w7ine,  nor  the  common  eordials. 

Vomiting,  and  complaints  of  a  load  and  ficknefs  at 
Bomach,  though  ufual  fymptoms,  are  not  elfential  to 
the  difeafe  \  nor  are  pleuritic  Bitches,  difficulty  in 
breathing,  or  flying  pains,  to  be  referred  fo  mueh  to 
it  as  to  the  constitution  of  the  patient,  or  to  a  preced¬ 
ing  eold. 

A  petechial  effiorefeence  is  a  frequent,  though  not 
an  infeparable,  attendant  of  this  fever.  It  fometimes 
appears  of  a  brighter  or  paler  red,  at  other  times  of  a 
livid  colour,  but  never  rifes  above  the  fkin.  The  fpots 
are  fmall  5  but  generally  fo  eonfluent,  that  at  a  little  di- 
Banee  the  fkin  appears  only  fome  what  redder  than  or¬ 
dinary,  as  if  the  eolour  wras  uniform  $  but  upon  a  nearer 
infpeCtion  interBices  are  feen.  For  the  moB  part  this 
eruption  is  fo  little  confpieuous,  that  unlefs  it  be  look¬ 
ed  for  attentively,  it  may  efcape  notice.  The  fpots  ap¬ 
pear  thickeB  on  the  back  and  breaB,  lefs  on  the  legs 
and  arms,  and  Sir  John  Pringle  never  remembers  to  have 
feen  any  on  the  face.  As  to  the  time  of  their  appear¬ 
ance,  he  agrees  entirely  w7ith  Dr  Huxham.  Thefe 
fpots  are  never  eritieal,  nor  are  they  reckoned  among 
the  mortal  fymptoms  ;  but  only  concur  with  other 
films  to  afeertain  the  nature  cf  the  difeafe.  The  nearer 
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Febres.  they  approach  to  purple,  the  more  they  are  to  be 
u«— y  —  }  dreaded.  In  a  few  cafes,  inftead  of  fpots,  jwrple  ftreaks 
and  blotches  were  obferved.  Sometimes  the  petechise 
did  not  appear  till  after  death  ;  and  there  was  one  cafe 
in  which,  after  bleeding,  the  petechise  were  feen  only 
on  the  arm  below  the  ligature,  and  nowhere  elfe  on  the 
Ikin. 

The  hofpital  fever,  though  accounted  one  of  the  con¬ 
tinued  kind,  yet  has  generally  fome  exacerbations  at 
night,  with  a  remiflion  and  often  partial  fweats  in  the 
day  y  and  after  a  long  continuance  it  is  apt  to  change 
into  a  heftic,  or  an  intermitting  form.  The  length  of 
the  difeafe  is  uncertain.  Sometimes  it  was  terminated, 
either  in  death  or  recovery,  in  feven  days  after  the  pa¬ 
tient  took  to  his  bed  5  but  in  the  hofpitals  it  generally 
continued  from  14  to  20,  and  fome  died  or  recovered 
after  four  weeks.  From  the  time  of  the  finking  of  the 
pulfe  until  death  or  a  favourable  crifis,  there  is  perhaps 
lefs  change  to  be  feen  from  day  to  day  in  this  than  in 
moft  other  fevers.  When  its  courfe  is  long,  it  fome- 
times  terminates  in  fuppurations  of  the  parotid  or  axil¬ 
lary  glands  ;  and  when  thefe  do  not  appear,  it  is  pro¬ 
bable  that  the  fever  is  kept  up  by  the  formation  of  fome 
internal  abfeefs.  The  parotid  glands  themfelves  do  not 
fuppurate,  but  only  fome  of  the  lymphatic  glands  that 
lie  over  them.  Sir  John  Pringle  obferved  one  inftance 
of  a  fwelling  of  this  kind  on  both  fides,  without  any 
previous  indifpolition,  when  the  perfon,  not  fufpe6ting 
the  caufe,  and  applying  difeutient  cataplafms,  was,  upon 
the  tumour  fubfiding,  feized  with  the  hofpital-fever. 
Many  patients  after  the  crifis  of  this  fever  complain  of 
a  pain  in  the  limbs  and  want  of  reft  5  and  almoft  all  of 
them  mention  great  weaknefs,  confufion  in  their  head, 
vertigo,  and  a  noife  in  their  ears. 

Ten  of  the  bodies  of  thofe  who  died  of  this  diftem- 
per  in  Houghton’s  regiment  were  opened.  In  fome, 
all  the  cavities  were  examined  \  in  others,  only  the 
brain  and  thk  bowels.  In  fome  of  them,  the  brain  ap¬ 
peared  to  be  fuppurated.  The  firffc  of  this  kind  Sir  John 
Pringle  met  with  at  Ghent  5  but  the  man  being  brought 
into  the  hofpital  from  the  barracks  no  earlier  than  two 
days  before  he  died,  he  could  only  conje&ure  from  the 
fymptoms  and  the  imperfe£l  aceounts  he  had  of  him, 
that  his  death  was  owing  to  a  fever  of  this  kind,  after 
lingering  near  a  month  in  it.  About  three  ounces  of 
purulent  matter  were  found  in  the  ventricles  of  the 
brain,  and  the  whole  cortical  and  medullary  fubftance 
was  uncommonly  flaccid  and  tender }  nay,  fome  of 
the  fame  kind  of  matter  was  found  in  the  fubftance  of 
the  upper  part  of  the  cerebellum  :  yet  this  perfon,  with 
fome  ftupor  and  deafnefs,  had  his  fenfes  till  the  night 
before  he  died  ;  fo  far,  at  leaft,  that  he  anfwered  di- 
ftin&ly  when  roufed  and  fpoken  to  \  but  about  that 
time  the  mufclcs  of  his  face  began  to  be  convulfed.  Of 
two  other  inftanccs  of  men  who  undoubtedly  died  of 
this  fever,  in  one  the  cerebrum  was  fuppurated,  in  the 
other  the  cerebellum.  In  the  former  cafe,  the  patient 
was  under  a  ftupor,  with  deafnefs  from  the  beginning  , 
but  was  never  delirious,  nor  altogether  infenfible.  His 
pulfe  funk  early  ;  and  about  ten  days  before  his  death 
his  head  began  to  fwcll,  and  continued  very  large  till 
within  two  days  before  he  died,  when  it  fubfided  a  little. 
For  feveral  days  before  his  end,  he  would  tafte  nothing 
but  cold  water,  and  during  his  illnefs  he  lay  conftantly 


upon  one  fide.  The  head  being  opened,  an  abfeefs  as 
large  as  an  egg  was  found  in  the  fubftance  of  the  fore¬ 
part  of  the  right  hemifphere  of  the  brain,  full  of  thin 
matter  like  whey.  At  that  time  five  more,  ill  of  the 
fame  fever,  had  the  like  fwelling  of  their  heads,  but 
recovered.  In  the  other  cafe,  the  abfeefs  in  the  cere¬ 
bellum  was  about  the  fize  of  a  fmall  pigeon’s  egg,  and 
contained  alfo  a  thin  ichorous  matter  \  nor  had  this 
patient  ever  been  fo  thoroughly  infenfible  as  not  to  an- 
fwer  reafonably  when  fpoken  to.  T  wo  days  before  lie 
died  his  urine  turned  pale. 

Thefe  fuppurations,  however,  were  not  conftant  j  for 
another  who  died  about  the  fame  time,  and  had  been 
ill  about  the  fame  number  of  days  with  the  like  fymp¬ 
toms,  the  pale  water  excepted,  had  no  abfeefs  either  in 
the  brain  or  cerebellum.  Two  were  opened  afterwards, 
in  whom  the  cortical  fubftance  of  the  brain  had  an  in¬ 
flammatory  appearance,  but  no  fuppuration.  In  one  of 
them  the  large  inteftines  were  corrupted  )  that  man 
went  off  with  a  loofenefs  ;  and  juft  before  he  died,  an 
ichorous  matter  was  difeharged  from  his  nofe.  In  the 
military  hofpital  at  Ipfwich,  one  who  unexpectedly  died 
of  this  fever  after  having  been  feemingly  in  a  fair  way 
of  recovery,  had  no  fuppuration  in  his  brain  5  but  in 
another,  who  died  after  an  abfeefs  in  both  orbits,  the 
brain  was  found  flaccid,  and  about  two  ounces  of  a  thin 
ferum  in  the  ventricles. 

Caufes  ofy  and  perfons  fubjeB  to ,  this  dif order.  The 
caufe  of  this  fever,  as  well  as  that  of  the  flow  nervous 
fever,  is  an  infeCtion  or  contagion -from  fome  difeafed 
animal-body,  or  from  corrupted  vegetables  5  and  there¬ 
fore  is  very  little,  if  at  all,  different  from  thofe  pefti- 
lential  diforders  which  have  arifen  after  battles,  where 
great  numbers  of  dead  bodies  were  allowed  to  lie  above 
ground,  and  infeft  the  air  with  their  effluvia.  This  is 
confirmed  by  an  obfervation  of  Foreftus,  who  vras  eye- 
witnefs  to  a  diftemper  of  this  kind  (which  indeed  he 
calls  a  plague')  owing  to  the  fame  caufe,  attended  with 
buboes  and  a  high  degree  of  contagion.  The  fame  au¬ 
thor  alfo  gives  an  account  of  a  malignant  fever  breaking 
out  at  Egmont  in  North-Holland,  occafioned  by  the  rot¬ 
ting  of  a  whale  which  had  been  left  on  the  fhorc.  We 
have  a  like  obfervation  of  a  fever  affe&ing  the  crew  of  a 
French  fhip,  by  the  putrefa£Hon  of  fome  cattle  which 
they  had  killed  on  the  ifland  of  Nevis  in  the  Weft  In¬ 
dies.  Thefe  men  were  feized  with  a  pain  in  their  head 
and  loins,  great  weaknefs,  and  a  diforder  of  the  ftomach, 
accompanied  with  fever.  Some  had  carbuncles  $  and 
on  others  purple  fpots  appeared  after  death. 

Galen  afligns  two  caufes  for  peftilential  fevers  :  1.  The 
great  heat  of  the  weather,  when  the  humours  happen  to 
be  in  a  more  putrefeent  ftate  than  ufual.  2.  A  putrid 
ft  ate  of  the  air,  arifing  either  from  a  multitude  of  dead 
bodies  left  unburied,  as  after  a  battle,  or  from  the  eva¬ 
poration  of  corrupted  lakes  and  marfties. 

One  of  the  moft  remarkable  difeafes  incident  to  an 
army  is  related  by  Diodorus,  as  breaking  out  among 
the  Carthaginians  at  the  fiege  of  Syracufe.  That  au¬ 
thor  not  only  relates  fome  of  its  moft  diftinguifhing 
fymptoms,  but  reafons  well  about  its  caufe.  He  ob- 
ferves,  that  pains  in  the  back  and  eruptions  ((pXvKrctivca) 
were  common  ;  that  fome  had  bloody  ftools  5  that 
others  were  feized  with  a  delirium,  fo  as  to  run  about 
and  beat  all  that  came  in  their  way  5  that  the  phyfi- 
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clans  knew  no  cure  ;  and  that  it  was  the  more  fatal  as 
the  tick  were  abandoned  by  every  body  on  account  of 
the  contagion.  As  to  the  eauie,  the  author  takes  no¬ 
tice  of  the  multitude  of  people  confined  within  a  nar¬ 
row  compafs  ;  of  the  fituation  of  the  camp  in  low 
and  wet  ground  $  of  the  fcorching  heats  in  the  middle 
of  the  day,  fueceedcd  by  the  cold  and  damp  air  from 
the  marches  in  the  night-time  ;  to  thefe  he  adds,  the 
putrid  Hearns  arifing  fir  11  from  the  marlhes,  and  after¬ 
wards  from  the  bodies  of  thofe  who  lay  unburied. — 
This  diftemper  feems  to  have  been  a  compound  of  the 
marfh  and  peftilential  fever. 

Foreftus  remarks,  that,  from  the  putrefa&ion  of 
the  water  only,  the  city  of  Delft,  where  he  pra&ifed, 
was  fcarce  ten  years  together  free  from  the  plague  or 
fome  peftilential  diftemper.  Kc  adds*  that  the  ma- 
giftrates,  upon  his  reprefentation  of  the  eaufe,  ereCl- 
ed  a  wind-mill  for  moving  and  refrefhing  the  water. 
At  that  time  Holland  was  much  more  fubjedl  to  inun¬ 
dations  and  the  ftagnation  of  water  than  at  prefent. 
In  1694,  a  fever  broke  out  at  Roehfort  in  France, 
which,  on  account  of  the  uncommon  fymptoms  and 
great  mortality,  was  at  fir  ft  believed  to  be  the  plague. 
But  M.  Chirac,  who  was  fent  by  the  court  to  inquire, 
into  its  nature,  found  the  eaufe  to  arife  from  fome 
marfhes  that  had  been  made  by  an  inundation  of  the 
fea  ,  and  obferved,  that  the  corrupted  fteams,  which 
find  led  like  gun-powder,  were  carried  to  the  tow'n  by 
the  wind,  which  had  long  blown  from  that  quarter.. 
About  two-thirds  of  thofe  who  were  taken  ill  died. 
In  fuch  as  were  opened,  the  brain  was  found  either  in¬ 
flamed  or  loaded  with  blood  ;  the  fibres  of  the  body 
were  uncommonly  tender ;  and  the  bowels  had  either 
fuppurated  or  were  mortified. 

It  is  ncedlefs  to  mention  more  inftances  of  peftilen¬ 
tial  fevers  being  brought  on  by  the  fteams  of  corrupt¬ 
ed  fubftances,  whether  animal  or  vegetable.  In  ge¬ 
neral  it  may  be  remarked,  that  the  putrefaction  of 
thefe  fubftances  in  a  dry  air  is  more  apt  to  bring  on  a 
fever  of  the  continued  form  ;  but  in  a  moift  air  has- 
a  greater  tendency  to  produce  remitting  fevers.  But. 
it  muft  alfo  be  obferved,  that,  even  in  cafes  where  the 
molt  malignant  fevers  prevail,  all  perfons  are  not 
equally  difpofed  to  receive  the  infection,  though  equally 
expofed  to  it  with  others.  Some,  through  mere  vigour 
of  body  and  mind,  cannot  be  infe&ed  with  the  moll 
contagious  difeafes ;  while,  on  the  other  hand,  thofe 
whole  bodies  are  debilitated  by  a  former  difeafe,  by 
ftudy,  low  diet,  or  want,  or  thofe  who  have  laboured 
under  any  of  the  deprefling  paflions  of  the  mind  for 
fome  time,  feldom  or  never  efcape.  Men,  therefore, 
who  have  been  weakened  by  accidents  (as  thofe  who 
have  undergone  a  mercurial  falivation)  are  very  apt  to 
fall  into  this  diftemper.  Thofe  who  are  taken  into 
crowded  hofpitals,  ill  of  the  fmallpox,  however  good 
the  fort  may  be,  fall  readily  into  this  fever,  and  run  a 
greater  rifk  of  dying  of  it  than  others.  The  fecond 
fever  is  attended  with  double  danger,  feeing  the  patient 
has  been  fo  much  weakened  bv  the  firft.  A  fure  fign 
of  the  corruption  of  the  air  in  an  hofpital  is  when  many 
of  the  nurfes  fall  fick. 

Profnofis.  In  thefe  fevers  we  cannot  draw  a  prog- 
no  ft  lc  from  any  fymptom  by  ftfelf ;  and  perhaps  all  of 
them  together  are  more  fallible  than  in  others,  Ge- 
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nerally  the  following  are  good  :  To  have  little  deli-  Typhus, 
riurn  ;  the  ftrength  little  impaired  y  turbid  urine  in  the  v*— 
decline  of  the  difeafe  y  and  at  that  time  a  gentle  fweat 
or  moift ure  diffufed  over  the  body,  .or  even  the  Ikin 
foft  and  the  tongue  moift  j  or  to  have  fome  lo^fe  ftools 
fucceeded  by  a  diaphorefis  \  the  pulfe  to  rife  by  wine 
or  cordials,  with  an  abatement  of  the  ftupor,  tremor, 
and  other  affedions  of  the  brain.  Deafnefs  is  rather 
a  good  fign.  A  fediment  in  the  urine,  without  other 
changes  for  the  better,  is  no  fure  fign  of  recovery  j  and 
fome  have  recovered  in  whofe  urine  there  was  no  fedi¬ 


ment.— The  bad  figns  are,  a  fubfultus  tendinum  5  tho 
eyes  much  inflamed  and  flaring  5  the  fpcecli  quick,  and 
the  found  ot  the  voice  altered  5  a  high  delirium  ;  per¬ 
petual  watchfulnefs  j  conftant  ficknels  at  the  ftomach, 
and  vomitings  ;  frequent  ftools,  with  a  finking  pulfe, 
and  the  diforder  of  the  head  increafed  ;  coldneis  of  the 
extremities,  and  a  tremulous  motion  of  the  tongue. 
It  is  obferved  to  be  among  the  worft  figns  when  the. 
patient  complains  of  blindnefsj  when  he  fwallows  with 
difficulty,  or  cannot  put  out  his  tongue  when  defired 
to  do  it  $  when  he  can  lie  on  his  back  only,  and  pulls 
up  his  knees 4  or  when  infenfible  he  endeavours,  to 
uncover  his  breaft,  or  makes  frequent  attempts  to  get 
out  of  bed  without  aftigning  any  reafon,  If  to  any 
of  thefe  are  added  ichorous,  cadaverous,  and  involun¬ 
tary  ftools,  it  is  a  fign  of  a  mortification  of  the  bowels 
and  approaching  death.  It  will  not  feem  ftrange  to 
find  moft  of  thefe  prognoftics  common  to  the  advanced 
ftate  of  other  fevers,  when  we  confider,  that  from 
whatever  eaufe  fevers  begin,  by  a  long  continuance 
the  humours  are  corrupted,  and  the  brain  and  nerves 
affe&ed  much-  in  the  fame  manner  as  in  thofe  which 
arife  from  infeCHon. 

Prevention  and  cure .  As  diftempers  of  the  putrid 
kind  never  arife  without  an  infection  received  from 
fome  quarter  or  other,  the  methods  of  prevention  muft 
evidently  be  reduced  to  two  general  heads.  1.  To 
avoid  receiving  the  infection  into  the  body  \  and,  2.  To 
put  the  body  in  fuch  a  fituation  as  may  enable  it  to 
relift  the  infe&ion  when  received.  On  both  thefe  me¬ 
thods  fcarce  any  writer  hath  equalled  Dr  Lind  of  Haf- 
lar,  whofe  opinions  and  directions  therefore  we  fhall 
give  pretty  fully. 

As  putrid  difeafes  are  very  common  and  violent  in 
the  hot  countries,  it  is  very  nccetfary  for  Europeans 
who  vifit  thefe  climates  to  be  well  informed,  in  the  firft; 
place,  of  the  figns  of  an  unhealthy  country,  that  they 
may  be  upon  their  guard  as  foon  as  they  enter  any  fo¬ 
reign  region.  Thefe  figns  are  by  this  author  enume¬ 
rated  as- follows. 

1.  A  fudden  and  great  alteration  in  the  air,  at  fun- 
fet,  from  intolerable  heat  to  a  chilling  cold.  This  is- 
perceived  as  foon  as  the  fun  is  down,  and  is  for  the  moft 
part  accompanied  with  a  very  heavy  dew  :  it  {hows  an 
unhealthy  fwampy  foil,  the  nature  of  which  is  fueb, 
that  no  fooner  the  fun-beams  are  withdrawn,  than  the 
vapours  emitted  from  it  render  the  air  damp,  raw,  and 
chilling,  in  the  moft  fultry  climates  5  fo  that  even  un¬ 
der  the  equator,  in  fome  unhealthy  places,  the  night- 
air  is  very  cold  to  an  European  conftitution. 

2.  Thick  noifome  fogs,  chiefly  after  funfet,  arifing 
from  the  vafievs,  and  particularly  from  the  mud,  flime,. 
or  other  impurities.  In  hot  countries,  the  fmell  of 
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Febres.  thefe  fogs  may  be  compared  to  that  of  a  new-cleaned 
ditch.  Difeafes,  therefore,  arifing  from  this  caufe,  ge¬ 
nerally  take  place  in  the  night,  or  before  funrifing. 

3.  Numerous  fwarms  of  dies,  gnats,  and  other  in¬ 
fers  which  attend  dagnated  air  and  unhealthy  places 
covered  with  wood. 

4.  When  all  butchers  meat  foon  corrupts,  and  in  a 
few  hours  becomes  full  of  maggots  $  when  metals  are 
quickly  corroded  on  being  expofed  to  the  air  and 
where  a  corpfe  becomes  intolerably  offenfive  in  lefs  than 
•fix  hours  \  thefe  are  proof* 'of  a  clofe,  hot,  and  un- 
wholefome  country  And  in  fuch  places,  during  ex- 
ceflive  heats  and  great  calms,  it  is  not  altogether  un¬ 
common  for  Europeans,  efpecially  fuch  as  are  of  a 
grofs  habit  of  body,  to  be  feized  at  once  with  the  molt 
alarming  and  fatal  fymptoms  of  what  is  called  the  yel¬ 
low-fever ,  without  even  any  previous  complaint  of  fick- 
nefs  or  other  fymptoms  of  the  difeafe.  There  has  firfl 
been  perceived  an  uneafy  itching  fenfation,  commonly 
in  the  legs ;  and  upon  pulling  down  the  dockings, 
dreams  of  thin  diffolved  blood  followed,  a  ghaftly  yel¬ 
low  colour  quickly  diffufed  itfclf  over  the  whole  body* 
and  the  patient  has  been  carried  off  in  lefs  than  forty-- 
eight  hours. 

5.  A  fort  of  Tandy  foil,  commonly  a  fmall,  loofe, 
white  fand,  as  that  at  Penfacola,  Whydah,  and  the 
ifland  of  Bonavifta,  which  is  found  by  experience  to 
be  injurious  to  health.  The  peftiferous  vapour  ari- 
fing,  during  the  fummer  months  and  in  the  heat  of 
the  day,  from  fuch  a  Tandy  foil,  is  bed  charadterized 
by  its  cffedls  in  the  extenfive  deferts  of  Aha  and  Africa. 
It  there  conditutes  what  is  called  the  Samiel-wind ;  a 
hlad  which,  in  the  parched  defer t,  proves  indantly 
fatal  both  to  man  and  bead  ;  but  when  it  paffes  over  a 
foil  well  covered  with  grafs  and  vegetables,  has  its 
effects  greatly  mitigated  ;  it  is,  however,  even  then, 
produdtive  of  ficknefs  :  thus  the  foutherly  winds,  while 
they  blow  from  the  deferts  of  Libya  during  the  fum¬ 
mer,  at  Algiers,  Tunis,  and  Tripoli,  produce  an  un¬ 
healthy  feafon  ;  and  at  Madras  the  winds,  which,  in 
the  months  of  April  and  May,  pafs  over  a  large  tradl 
of  fand,  are  always  hot,  difagreeable,  and  unwhole- 
fome. 

During  thefe  land-winds,  fudden  gufts  of  a  more 
hot  and  fuffocating  nature  are  often  obferved  to  come 
from  thefe  fands  once  or  twice,  or  even  more  frequent¬ 
ly,  in  a  day,  which  feem  to  be  this  vapour  in  a  purer 
form.  Thefe  guds  pafs  very  quickly,  and  a  deed  per¬ 
sons  who  happen  to  dand  with  their  faces  towards 
them  in  the  fame  manner  as  the  hot  air  which  iffues 
from  a  burning  furnace,  or  from  a  headed  oven,  and 
obliges  them  immediately  to  turn  away  from  it  in  or¬ 
der  to  recover  breath.  The  effect  of  this  hot  fuffoca¬ 
ting  blad  or  vapour  on  the  human  body,  even  when 
mitigated  by  palling  through  a  moid  atmofphere,  is 
the  fame  as  that  of  intenfe  cold  ;  it  (huts  up  every  pore 
of  the  fkin,  and  entirely  flops  the  perfpiration  of.  fuch 
as  are  expofed  to  it.  Thefe  blafts  come  only  in  the  day¬ 
time,  and  always  from  the  deferts,.  Water  is  the  only 
known  eorredlor  or  antidote  again d  them  :  hence, 
coarfe  thick  cloths,  kept  condantlv  wet,  and  hung  up 
at  the  windows  or  doors,  greatly  mitigate  their  violence, 

A  houfe  To  built  as  to  have  no  windows  or  doors-  to¬ 
wards  the  deferts.  is  an  excellent  protedlion  again  fi 
their  pernicious  effedls.  The  hot  land-winds  condantly 
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blow  at  Madras  and  other  places  on  the  coad  of  Coro*-  Typh 
mandcl,  at  that  feafon,  from  midnight  till  noon  •,  the  v'— ""V" 
fea-breezes  then  begin,  which  relieve  the  difficulty  in 
breathing,  and  the  obftrudled  perfpiration,  which  the 
former  occa Honed. 

That  the  heat  of  thefe  land-winds,  as  alfo  of  the 
fudden  guds  which  accompany  them,  proceeds  from 
large  trails  of  fand  heated  by  the  fun,  is  evident  from 
the  increafed  heat  and  fuffocating  quality  of  thofe 
winds,  in  proportion  as  the  day  advances,  and  as  the 
heat  of  the  feafon  is  increafed.  The  oppofitc  winds, 
blowing  from  each  fide  of  the  Balagate  mountains, 
are  a  further  proof  of  this.  Thefe  mountains  run¬ 
ning  from  north  to  foutli,  divide  the  Dither  Pen- 
infula  of  India  into  two  equal  parts,  and  feparate  what 
is  called  the  Malabar  from  the  Coromandel  coad.  To 
the  former  they  are  very  near,  but  at  a  great  didance, 
from  the  latter.  The  winds  blowing  from  thofe  hills 
arc  on  the  Malabar  coad  always  remarkably  cool ; 
but  on  the  coad  of  Coromandel,  in  the  months  of 
April,  May,  June,  and  July,  are  extremely  hot  and 
fuffocating,  as  they  pafs  over  a  large  tradl  of  inter¬ 
mediate  fand,  heated  during  thofe  months  by  an  al- 
mod  vertical  fun.  Hence  the  Malabar  coad  is  always 
covered  with  an  agreeable  verdure  \  whereas  the  Co¬ 
romandel  coad,  during  the  continuance  of  thefe  hot 
winds,  feems  a  barren  wildcrnefs,  nothing  appearing 
green  except  the  trees.  On  the  contrary,  the  winds 
that  pafs  over  thefe  lands,  after  being  wet  with  the 
rains,  are  the  colded  which  blow*  at  Madras.  Bottles 
of  liquor  inclofed  in  bags  of  coarfe  cloth,  kept  eon- 
dantly  wet,  and  fufpended  in  the  diade,  where  thofe. 
hot  winds  may  have  accefs  to  them,  become  as  cold  as 
if  they  had  been  immerfed  in  a  folution  of  nitre  \  an 
effedt  owing  undoubtedly  to  the  condant  evaporation, 
of  water  from  the  furface. 

It  is  an  obfervation  of  the  natives  on  the  coad  o£ 
Coromandel,  which  is  confirmed  by  the  experience  of 
many  Europeans,  that  the  longer  the  hot  land-winds 
blow,  the  healthier  are  the  enfujng  months  \  thefe 
winds,  as  they  exprefs  it,  purifying  the  air.  Are  not 
the  winds  therefore  the  caufe  why  the  air  on  the  coad 
of  Coromandel, .  except  during  their  continuance,  is, 
more  healthy  than  in  other  parts  of  India  where  thefe 
winds  do  not*blow  ?  Docs  not  this  alfo  fugged  a  very 
probable  reafon,  why  the  plague  in  Egypt  generally 
ceafes  in  the  beginning  of  June  *,  the  periodical  hot 
winds  which  come  from  the  deferts  of  Nubia  and  Ethi¬ 
opia  having  then  rendered  the  air  of  Egypt  pure  and, 
wholefome  ?  Many  have  aferibed  that  effedt  to  the 
north  winds  j  as  the  plague  not  only- ceafes  when  they 
blow,  but  all  infedled  goods,  houfehold-furniture,  and 
wearing  apparel,  .are  then  faid  to  become  entirely  free 
from  the  contagion  :  thefe,  however,  cannot  be  the 
caufe,  as  the  mod  deftrudtive  plague  is  abated  in  its 
violence,  if  not  wholly  eradicated,  before  they  fet  in. 

With  equal  propriety  we  may  rejtdl  the  opinion-  that, 
the  overflowing  of  the  Nile  is  productive  of  that  falu- 
tary  cffedl,  as  the  plague  generally  ceafes  before  the  in- 
creafe  of  that  river  is  perceptible. 

Thus  the  plague,  the  great ed  calamity  which  can 
afflidt  mankind,  feems  to  be.dedroyed  by  thofe  hot 
winds,  which  are  other  wife  fo  pernicious  to  animal 
and  vegetable  life.  And  although,  during  the  conti¬ 
nuance  ox  thefe  winds,  the  mod  fruitful  fields  wear 
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Febres.  the  afpe£l  of  a  parched  defert,  yet  no  fooner  the  rains 
v  "  1  fall,  but  vegetation  is  reftored,  the  plants  revive,  and  a 
beautiful  verdure  is  again  fpread  over  the  face  of  the 
country. 

Having  thus  given  an  aceount  of  the  figns  of  an  un¬ 
healthy  eountry,  Dr  Lind  next  proceeds  to  mention 
fueh  employments  as  are  particularly  dangerous  to  Eu¬ 
ropeans  on  their  firft  arrival.  One  of  thefe  is  the  eut- 
ing  down  of  trees,  fhrubs,  Sec.  or  clearing  the  ground , 
as  it  is  ealled.  Of  the  unhealthinefs  of  this  employ¬ 
ment  he  gives  two  inftanees.  At  the  conclufion  of  the 
late  peace,  the  captain  of  a  fhip  of  war  went  on  fhore 
at  the  ifland  of  Dominica,  with  1 2  of  his  men,  to  cut 
down  the  wood,  and  to  clear  a  piece  of  ground  which 
lie  intended  to  have  purchafed :  but,  in  a  few  days, 
ficknefs  obliged  him  to  delift  from  this  dangerous 
work  *,  the  captain  and  1 1  of  his  men  being  feized 
with  violent  fevers,  whieh  terminated  in  obftinate  in- 
termittents,  and  of  whieh  feveral  died.  The  furvivors 
fuffered  fo  mueh  in  their  eonftitutions,  that,  even  after 
they  eame  to  England,  the  return  of  an  eaft-wind  was 
apt  to  bring  on  a  violent  fit  of  the  ague.  The  Lud- 
low-Caftle,  a  fhip  of  war  of  40  guns,  in  a  voyage  to 
the  coaft  of  Guinea,  rJfo  loft  25  of  her  men  at  Sierra 
Leona,  who  were  employed  in  cutting  down  wood  for 
the  fhip.  This  is  an  occupation  which  has  often  pro¬ 
ved  definitive  to  Europeans  in  thofe  climates,  and  in 
whieh  they  ought  never  to  be  employed,  efpecially  du¬ 
ring  the  rainy  feafon  }  there  being  numberlefs  in  fian¬ 
ces  of  white  perfons,  when  cutting  down  the  woods  at 
that  feafon,  who  have  been  taken  ill  in  the  morning, 
and  dead  before  night. 

Another  evil,  lefs  known,  and  lefs  fufpeted,  but 
no  lefs  dangerous,  is  the  fending  Europeans  in  open 
boats  after  funfet,  where  the  foil  is  fwampy,  or  where 
there  are  great  night-fogs.  The  fingle  duty  alone  of 
fetching  frefh-killcd  butchers  meat  at  night  for  the  ufe 
of  our  fhips  companies  in  the  Eaft  and  Weft  Indies, 
has  deftroyed  every  year  feveral  thoufand  feamen.  In 
thofe  parts  of  the  w  orld,  butchers  meat  rnuft  be  brought 
on  board  at  night  immediately  after  it  is  killed,  other- 
wife  it  will  not  be  fit  for  ufe  the  next  day  j  but  a  eon- 
trat  made  with  the  natives  to  fend  it  on  board  at  that 
time,  which  might  be  done  for  a  trifling  fum,  would 
be  the  means  of  preferving  many  ufeful  lives.  During 
the  fickly  feafon  at  Batavia,  a  boat  belonging  to  the 
Medway,  which  attended  on  fhore  every  night,  was 
three  times  fucccflively  manned,  not  one  having  furvi- 
ved  that  fervice.  They  were  all  taken  ill  in  the  night, 
when  on  fhore,  or  when  returning  on  board }  fo  that 
at  length  the  officers  were  obliged  to  employ  none  but 
the  natives  on  that  bufinefs.  Great  numbers  of  men 
have  perifhed  from  being  employed  in  this  manner  at 
Bengal,  where  the  European  fhips  often  anchor  in  the 
muft  unhealthy  fpots  of  the  river  ;  and  even  when  the 
great  night-fogs  arife,  after  the  rainy  feafon,  the  men 
are  often  obliged  to  perform  fuch  night-fcrvices  in 
boats.  Now  fince  it  is  fo  dangerous  for  Europeans  in 
unhealthy  countries,  particularly  during  a  feafon  of 
ficknefs,  to  be  expofed  in  an  open  boat  to  the  foggy 
night -air,  it  muft  appear  that  fending  them  unfhel- 
tered,  in  open  boats,  far  up  rivers,  in  unhealthy 
fouthern  climates,  for  the  fake  of  wood,  water,  trade, 
or  other  purpofes,  muft  be  attended  with  the  moft  de¬ 
finitive  and  fatal  conferences. 
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Burying  the  dead  in  fwampy  countries  is  another  Typhus, 
occupation  which  has  proved  fatal  to  many,  and  which  {—~r***J 
ought  to  be  entrufted  to  negroes  or  the  natives  of  the 
country.  The  effluvia  from  the  ground  when  newly 
opened,  whether  from  graves  or  ditches,  are  far  more 
dangerous  than  from  the  fame  fwampy  foil  when  the 
furface  is  undifturbed  \  nay,  in  fome  places,  it  has  been 
found  almoft  certain  death  for  an  European  to  dig  a 
grave,  unlefs  long  feafoned  to  the  eountry.  In  fuch  a 
place,  the  attendance  of  friends  at  funerals  ought  to  be 
difpenfed  with. 

In  all  cafes  where  it  is  pratieable,  the  fhips  which 
vifit  thefe  unhealthy  countries  fhould  anchor  at  as  great 
a  diflance  as  poffible  from  fhore  }  or  if  obliged  to  an¬ 
chor  near  marfhy  grounds  or  fwamps,  efpecially  during 
fummer  or  in  hot  weather,  and  when  the  wind  blows 
directly  from  thenee,  the  gun-ports  whieh  would  ad¬ 
mit  the  noxious  land-breeze  ought  to  be  kept  fhut, 
efpeeially  at  night.  Or  if  the  fhip  rides  with  her  head 
to  the  wind,  a  thick  fail  ought  to  be  put  upon  the 
fore-maft,  along  which  the  fmoke  from  the  fire-place 
might  be  made  conftantly  to  play  and  afeend.  If  the 
fail  fhould  oceafion  a  little  fmoke  between  decks,  this 
inconvenience  wTill  be  fufficiently  compenfated  by  its 
keeping  off  the  direct  ftream  of  the  fwampy  fhore  efflu¬ 
via  which  now  being  obliged  to  form  a  curve  before 
they  reach  the  more  diftant  parts  of  the  veffel,  muft 
needs  be  greatly  diverted  and  fcattcred. 

The  beft  prefervative  againft  the  mifehievous  im- 
preftions  of  a  putrid  fog,  or  of  a  marfhy  exhalation, 
is  a  elofe,  fhcltered,  and  covered  place  $  fueh  as  the 
lowrer  apartments  in  a  fhip,  or  a  houfe  in  whieh  there 
are  no  doors  or  windows  facing  the  fwamps.  If  in 
fuch  plaees  a  fire  be  kept  either  at  the  doors  and  other 
inlets  to  a  houfe,  or  in  the  chambers,  as  is  pratifed 
in  fome  unhealthy  countries  during  the  rainy  or  foggy 
feafon,  it  will  prove  an  excellent  and  effetual  protec¬ 
tion  againft  the  injuries  of  a  bad  air.  On  board  of 
fhips  alfo  fires  may  be  made  at  the  hatchways  y  and  of 
the  good  effets  of  this  we  have  the  following  exam¬ 
ple.  When  the  Edgar,  a  fhip  of  war  of  60  guns,  was 
upon  the  coaft  of  Guinea  in  the  year  1768,  her  men 
were  very  fickly,  and  many  of  them  died  :  however  it 
was  obferved,  that  in  a  floop  of  war,  which  wras  con¬ 
ftantly  in  company  with  her,  few  were  taken  ill,  and 
not  one  died  during  the  whole  voyage.  This  could  be 
aferibed  to  no  other  caufe,  but  that  in  the  floop  the 
fire-place  for  cooking  vituals  was  on  the  fame  level 
with  the  deck  wrhere  the  men  lay ;  and  every  morning 
when  the  fire  was  lighted,  efpecially  when  there  was 
but  little  wind,  the  fmoke  from  the  cook-room  fpread 
itfelf  all  over  the  fhip,  and  particularly  over  thofe  parts 
where  the  men  lay  5  but  from  the  conftrution  of  the 
fire-plaee  of  the  Edgar,  no  fmoke  from  it  ever  came 
between  her  decks. 

Perfons  on  board  any  fhip  whatever,  arc  much  more 
fafe,  and  their  fituation  is  much  preferable  to  that  of 
thofe  who  make  diftant  inland  exeurfions  in  fmall 
boats  upon  the  rivers,  and  who  are  for  the  moft  part 
ignorant  of  the  caufe  of  thofe  maladies  whieh  deftroy 
them.  The  intolerable  heat  at  noon  often  obliges 
fuch  perfons  to  go  in  a  manner  half  naked  )  while  a 
free  and  plentiful  perfpiration  ilfues  from  every  pore. 

A  near  approach  to  putrid  fwamps  at  this  time  is  apt 
to  produee  an  immediate  fieknefs,  vomiting,  and 

afterwrards 
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Fcbres.  afterwards  a  low  nervous  or  malignant  fever.  If 
U-~V"“ ^  they  happen  to  pafs  them  at  night,  or  lie  near  them 
in  an  open  boat,  the  air  from  thofe  f\ vamps  is  per¬ 
ceived  to  be  quite  chill  and  cold  ;  in  fo  mueli  that 
warm  thiek  elothing  becomes  abfolutely  requifite  to 
guard  the  body  againft  the  imprefiions  of  fo  great  an 
alteration  in  the  air,  and  againft  its  cold  and  incle¬ 
ment  quality  :  for  the  effe&s  of  it  then,  even  on  the 
moft  healthy  and  vigorous  conftitution,  is  frequently  a 
ehilling  cold  fit  of  an  ague,  terminating  in  a  fever 
with  delirium,  bilious  vomitings,  and  purging,  or  even 
death  itfelf. 

Where  fuch  expofure  becomes  unavoidable,  the  only 
method  is  to  defend  the  body  as  much  as  pofiiblc  againft 
the  pernieious  miafmata  with  which  the  air  abounds. — 
All  thofe  who  are  employed  in  cutting  down  w'oods,  or 
in  other  laborious  and  dangerous  fervices  in  hot  climates, 
during  the  heat  of  the  day,  ought  to  have  their  heads 
covered  with  a  bladder  dipt  in  vinegar,  and  to  wafh 
their  mouths  often  with  the  fame  liquor  3  never  to  fwal- 
low  their  fpittle,  but  rather  to  chew  a  little  rhubarb  or 
fome  other  bitter,  and  fpit  it  out  frequently  ;  to  flop 
their  noftrils  with  a  fmall  bit  of  linen  or  tow  dipped  in 
camphorated  vinegar  3  and  to  infufe  fome  Peruvian  bark, 
garlic,  and  rhubarb,  in  brandy,  of  whieh  a  dram  is  to 
be  taken,  either  by  itfelf  or  diluted  with  water,  morning 
and  evening. 

In  the  evening  before  funfet  they  fhould  leave  off 
work,  and  not  return  to  their  labour  in  the  morning 
till  the  fun  has  difperfed  the  unwholefome  dews  and 
vapours.  Thofe  who  mult  of  neceffity  remain  on  fhore, 
and  deep  in  dangerous  places,  fhould  take  care  not  to 
deep  upon  the  ground  expofed  to  the  dews,  but  in 
hammoeks  in  a  clofe  tent,  Handing  upon  a  dry  fand, 
gravel,  or  chalk,  near  the  fea  fhore,  and  where  there  is 
no  fubterraneous  water  for  at  leaft  four  feet  below  the 
furface  of  the  ground.  The  door  of  this  tent  fhould 
be  made  to  open  towards  the  fea  3  and  the  back  part 
of  it,  which  receives  the  land  breeze,  muft  be  well 
fecured  by  double  canvas,  or  covered  with  branches 
of  trees.  But  in  fuch  cireumftances,  a  hut,  when  it 
can  be  procured,  is  preferable  to  a  tent,  efpccially  if 
it  be  well  thatehed,  fo  as  to  prove  a  defence  both 
againft  the  exceflive  heat  of  the  fun  by  day,  and  the 
noxious  dews  whieh  fall  at  night.  Here  the  men  may 
be  enjoined  to  fmoke  tobaceo.  When  the  air  is 
thick,  moift,  and  ehill,  the  earth  being  overfpread 
with  eold  dew,  a  conftant  fire  muft  be  kept  in  and 
about  the  tent  or  hut,  as  the  moft  excellent  means  of 
purifying  fuch  unwholefome  air,  and  of  preferving  the 
health  of  thofe  who  either  fleeping  or  waking*  arc  ex¬ 
pofed  to  its  influence.  The  centinels  who  guard  the 
water-cafks,  ought  likewife  at  fueh  a  time  to  have  a 
fire  burning  near  them.  All  old  and  forfaken  habi¬ 
tations,  natural  eaves  and  grottos  in  the  earth,  where 
the  men  may  be  induced  to  take  up  their  abode,  muft 
before  their  admiffion  be  perfectly  dried  and  purified 
with  fufficient  fires.  Fire  and  fmoke  are  undoubtedly 
the  great  purifiers  of  all  tainted  and  unwholefome  air, 

*  the  moft  excellent  prefervatives  againft  its  noxious 

influence.  It  is  the  euftom  of  the  negroes  in  Guinea, 
and  alfo  of  fome  Indians  (who  both  fleep  for  the  moft 
part  on  the  ground),  to  have  a  fire,  producing  a  little 
fmoke,  conftantly  burning  in  their  huts  where  they 
Sleep.  This  not  only  corrects  the  moifture  of  the 
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night,  but  alfo,  by  occasioning  more  fmoke  than  heat, 
renders  the  damp  from  the  earth  lefs  noxious  3  of  which 
Dr  Lind  gives  the  following  remarkable  inftance. 
A  Guinea  fhip  being  up  one  of  the  rivers  for  the  fake 
of  trade,  it  was  found  to  be  very  dangerous  to  fleep 
on  fhore  :  -without  whieh  their  trade  could  not  be  ib 
conveniently  earried  on.  Firft  the  eaptain,  then  the 
mate,  and  two  or  three  of  the  feamen,  were  taken  ill  3 
each  of  them  the  morning  after  they  had  lain  on  fhore. 
By  thefe  aeeidents  the  men  were  greatly  intimidated 
from  lying  afhore ;  till  the  furgeon  boldly  offered  to 
try  the  experiment  on  himfelf.  Next  morning  when 
he  waked,  he  found  himfelf  feized,  as  the  reft,  with  a 
giddinefs  and  pain  in  the  head.  He  immediately 
acquainted  one  of  the  negroes  with  his  condition,  who 
carried  him  to  his  hut,  and  fet  him  down  in  the  fmoke 
of  it  3  when  his  fhiverings  and  giddinefs  foon  left  him. 
He  then  took  a  dram  of  the  bark  bitter  3  and  found 
himfelf  greatly  relieved,  efpecially  by  breathing  fome 
time  in  the  fmoke. — Thus  inftrudted  by  the  negro  ho 
ordered  a  large  fire  to  dry  the  hut  he  flept  in  3  and 
afterwards  had  every  night  a  fmall  fire  fufficient  to 
raife  a  gentle  fmoke  without  occafioning  a  trouble- 
fome  heat  :  and  by  this  means  he  and  feveral  others, 
ufing  the  fame  precautions,  flept  many  nights  on  fhore 
without  any  inconvenience. 

Fire  and  fmoke  indeed  are  found  to  be  eertain  eor- 
re&ors,  or  rather  deftroyers,  of  infe&ion  in  all  cafes, 
whether  arifing  from  the  noxious  effluvia  of  marfhes, 
or  from  the  contagion  of  difeafed  bodies.  Even  thofe 
moft:  extraordinary  and  fatal  damps  called  harmattansy 
are  unable  to  refill  the  falutary  effects  of  fmoke.  In 
other  cafes,  Dr  Lind  remarks,  that,  under  fome  cir- 
cumftances,  the  fouree  of  an  infe&ion  in  a  fick  cham¬ 
ber,  or  any  other  plaee,  may  be  removed  or  deftroyed 
by  accidental  means,  for  whieh  we  cannot  account, 
and  which  we  often  eannot  afeertain.  But  it  oftener 
happens,  that  it  is  very  difficultly  rooted  out  3  and 
that  exa<ft  cleanlinefs,  with  the  benefit  of  a  pure  air, 
often  proves  iiifuffieient  to  remove  the  evil.  Smoke, 
however,  has  never  been  known  to  fail.  It  is  not  to 
be  doubted,  that,  excepting  the  true  plague,  there 
has  been  an  infe&ion  fully  as  peftilential  and  as  mortal 
in  fome  fhips  as  in  any  other  place  whatever  ;  yet 
it  has  never  been  heard,  that  any  fhip,  after  having 
been  earefully  fmoked,  did  not  immediately  beeome 
healthy  :  and  if  afterwards  they  turned  fiekly,  it  was 
eafy  to  traee  that  ficknefs  from  other  infe&ed  fhips, 
jails,  and  the  like  plaees. 

There  are  three  methods  pra&ifed  for  purifying 
veffels  after  the  men  have  been  removed  out  of  them. 
The  firft  is  by  burning  of  tobacco.  A  quantity  of 
tobaceo  is  fpread  on  feveral  fires,  made  with  fueh  old 
pieces  of  rope  as  are  ealled  junk.  Thefe  arc  difperfed 
into  different  plaees  of  the  fhip,  and  their  heat  and 
fmoke  afterwards  elofely  eonfined  below  for  a  confide- 
rable  time. — The  fecond  method  is  by  charcoal  fires 
ft  re  wed  with  brimftone.  The  heat  and  fleam  of  thefe 
burning  materials  muft  alfo  be  long  and  clofe  fhut  up  : 
but,  although  this  fume,  properly  applied,  has  been 
found  by  experience  to  purify  moft  effe&ually  tainted 
apartments,  fhips,  clothes,  &c.  yet  there  are  fome  kinds 
of  vermin  whieh  it  will  not  deftroy,  particularly  liee. 
The  third  method  of  purification  is  performed  by  the 
addition  of  arfenic  to  the  materials  of  the  fecond  pro- 
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ccfs,  in  the  following  manner.  After  carefully  (top¬ 
ping  up  all  the  openings  and  every  fmall  crevice  of  the 
(hip  (as  was  alio  ncceifary  in  the  preceding  proceffes), 

•  a  number  of  iron  pots,  properly  feeured,  arc  to  be  pla¬ 
ced  in  the  hold,  or  lope,  gun-deck ,  &cc.  Each  of  thefe 
,15  to  contain  a  layer  of  charcoal  at  the  bottom,  then 
.a  layer  of  brimttone,  and  fo  alternately  three  or  four 
layers  of  each,  upon  which  the  arfenic  is  to  be  fprink- 
led,  and  on  the  top  of  it  fome  oakum  dipped  in  tar  is 
to  be  laid  to  ferve  as  a  match.  The  men,  upon  fet- 
.ting  fire  to  the  oakum,  mud  fpeedily  leave  the  place, 
.(hutting  clofe  the  hatchway  by  which  they  came  up. 

From  the  known  and  experienced  efficacy  of  thefe 
proceffes,  it  appears,  that  fire  and  (moke  are  powerful 
agents  for  annihilating  infeClion  ;  and,  it  may  be  prefum¬ 
ed,  even  the  plague  itfelf.  This  is  in  fome  meafure 
agreeable  to  what  we  learn  from  the  ancient  records  -x>f 
phyfie.  But  the  prepofterous  ufe,  or  rather  abufe,  of 
fire  an-fuch  oceafions,  has  caufed  its  effects  to  be  dis¬ 
regarded  by  fome,  and  to  be  fufpeClcd  of  mifehief  by 
.others.  The  modern  pra&ice  of  burning  large  fires  in 
the  open  air,  in  the  flreets,  .and  -about  the  walls  of 
towns  infeCled  with  the  plague  or  other  contagion,  is 
founded  on  principles  groundlefs  and  erroneous  ;  and 
has  therefore  been  found  by  experience  not  only  unfue- 
cefsful,  but  hurtful.  But  though  this  muft  be  allowed, 
it  does  not  thence  by  any  means  follow,  that  when  once 
a  houfe  has  been  infeCled,  and  the  patients  removed 
from  it,  the  doors  and  windows  at  the  fame  time  being 
.fhut,  that  fuch  fires  will  then  prove  hurtful  5  or  that,  by 
this  method  of  purification,  all  the  feeds  of  contagion 
.may  not  be  effectually  deftroyed,  Whenever,  therefore, 
perfons  die  of  a  fpotted  fever,  a  malignant  fore  throat, 
the  fmall  pox,  or  any  diffemper  found  to  be  communica¬ 
ble  from  the  fick  to  the  found,  the  corpfe  ought  quickly 
after  death  to  be  removed  into,  another  room  \  that  in 
which  the  perfon  died  fhould  be  well  aired,  by  having 
ethe  windows  opened,  till  a  charcoal  fire  be  kindled,  with 
fome  rolls  of  fulphur  upon  it ;  after  which,  both  doors 
and  windows  fhould  be  kept  fhut  for  a  confiderable  time, 
.not  lefs  than  eight  or  ten  hours,  till  the  room  be 
thoroughly  fnioked.  In  feveral  fliips,  where  there  are 
the  faireft  opportunities  of  trying  and  judging  things  of 
this  nature,  the  contagion  of  the  fmall-pox  has  been 
entirely  (lopped  by  wood-fires,  fprinkled  with  brimftone, 
kept  burning  and  elofely  confined  in  the  infeCled  place. 
In  a  word,  a  judicious  and  proper  application  of  fire  and 
fmoke  is  a  powerful  agent  for  the  deflru&ion  and  utter 
extin&ion  of  the  moil  malignant  fources  of  difeafe  ;  and 
they  are  befides  great  purifiers  of  all  bad  and  tainted 
air. 

Next  to  the  fmoke  of  wood  for  purifying  a  tainted 
air,  that  of  gun -powder  is  to  be  efteemed  the  bed  5  and 
it  has  this  further  good  property,  that  it  is  entirely  iri- 
offenfive  to  the  lungs.  The  cafcarilla  bark,  when  burn¬ 
ing.  gives  a  mod  agreeable  feent  to  the  chamber  of  the 
fick  ;  thus  it  is  at  lead  an  elegant  prefervative,  and  may 
.prevent  bad  fmclls  from  taking  effeCl.  The  deam  of 
camphorated  vinegar,  warmed,  is  dill  more  powerful  for 
this  purpofe.  But,  befides  correcting  the  ill  quality 
of  the  air,  and  purifying  the  chamber,  another  good 
effeCt  is  produced  from  fuch  dearns  and  fmoke  as  are 
inoffenfive  to  the  lungs.  As  foon  as  the  vapour  be¬ 
comes  denfe,  the  nurfes  and  patients  become  defirous 
of  the  admiffion  of  frefh  air  by  the  doors  or  window's. 
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Now  it  is  certain,  that  the  air  in  the  chambers  of  the 
fick  cannot  be  too  often  changed,  ^provided  the  patient 
be  well  covered,  and  the  curtains  of  his  bed,  if  neeef- 
fary,  be  drawn  clofe.  No  argument  is  fo  forcible  to 
obviate  the  danger  of  foul  air  in  a  room  or  ward  (oc- 
cafioned  by  the  obdinacy  of  nurfes  and  relations),  as  or¬ 
dering  it  to  be  frequently  fumigated  or  fmoked  :  A 
praClice  more  frequent  in  other  countries  than  in  this, 
but  of  great  benefit  to  the  fick. 

Lailly,  with  regard  to  the  method  of  purifving 
goods,  moveables,  clothes,  &c.  which  are  fuppoled  to 
harbour  infeClion,  it  mud  be  oblerved,  that  the  ufual 
cudom  of  only  unpacking  and  expofing  fueh  materials 
to  the  open  air,  is  in  many  indances  infufficient  to  de- 
droy  the  latent  feeds  of  difeafe.  It  is  certain  indeed, 
that  in  mod  cafes  the  contagious  particles  are  more 
readily  and  fatally  communicated  from  the  clothes  of 
*a  fick  perfon  than  from  his  body.  The  fpreading  a- 
Broad,  therefore,  of  contaminated  clothes  to  dry  or  to 
be  aired,  without  a  previous  fumigation  of  them,  may 
be  of  dangerous  and  fatal  confequence.  All  fueh  fiff- 
peCled  fub dances  (hould  be  firit  fumigated  in  a  clofe 
place,  and  in  the  -fame  manner  as  an  infeCled  chamber, 
after  which  they  may  be  fpread  abroad  and  expofed  to 
the  air.  In  infectious  difeafes,  efpecially  fevers,  the 
linen  of  the  fick,  or  fuch  clothes  about  them  as  will 
admit  of  being  waflied,  ought  never  at  fird  to  be  put 
in  warm  water,  as  it  is  dangerous  to  receive  the  deam 
that  may  hence  arife.  It  is  neceffary  to  deep  them 
fird  either  in  cold  Avater  or  in  cold  foap-lees -for  leveral 
hours,  that  the  filth  may  be  wafhed  off. 

But  although  the  deftru&ion  of  contagion  by  -fmoke 
is  unquedionably  a  very  important  praClice,  yet  it  cannot 
now  be  faid,  that  it  is  the  mod  powerful  agent  for  this 
purpofe.  By  the  ingenious  obfervations  and  experiments 
of  M.  Morvcau  in -France,  and  of  Dr  Smyth  Carmichael 
in  England,  it  is  now  afeerteined,  that  wYe  poffe(s  dill 
more  powerful  means  of  dedroying  contagions,  -either 
in  the  muriatic  or  nitrous  acid  gas.  The  former  may 
eafily  be  detaehed  -from  common  fea  fait,  and  the  latter 
from  nitre,  by  means  of  the  fulphuric  acid.  Rooms 
may,  with  the  utmod  fafety  and  eafe,  be  filled  with 
Jthefe  fumes,  although  the  fick  be  not  removed  from 
them.  But  for  difinfeCling  a  room,  ward,  or  fhip, 
when  empty,  the  mod  powerful  article  yet  difeovered 
is  the  oxygenated  muriatic  acid  gas,  detached  from  a 
mixture  of  maoganefe  and  fea  fait,  by  means  of  the 
fulphuric  acid. 

Wc  mud  now  proceed  to  give  an  account  of  the  me¬ 
thod  of  cure,  after  thefe  means  of  preventing  the  in- 
fcClion  from  being  received  into  the  body  have  either 
been  negleCled  or  proved  meffeClual.  Here  it  is  of  the 
utmod  importance  to  take  the  difeafe  in  the  very 
beginning,  before  it  has  time  to  corrupt  the  fluids  to 
fuch  a  degree  as  to  endanger  life.  In  flight  de¬ 
grees  of  infeClion,  a  vomit  properly  adminiflered,  e- 
ffpecially  if  fucceeded  by  a  blifler,  never  fails  to  re¬ 
move  the  diforder,  and  prevent  the  fever  which  would 
other  wife  unavoidably  follow.  Of  this  Dr  Lind 
gives  tire  following  in  fiances.  A  lady  affliCied  with 
the  bilious  cholic,  had  intolerably  fetid  difeharges  of 
corrupted  matters  upwards  and  downwards.  A  gentle¬ 
woman,  only  in  pafllng  the  room,  was  immediately 
feized  with  a  retching  and  ficknefs,  which  continued 
24  hours.  The  nurfe  who  attended  was  fuddcnly  fei- 
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Febres.  zed  with  a  giddincfs  and  vomiting  from  the  bad  fmell, 
which,  as  fhe  expreffed  it,  reached  into  her  ftomach. 
The  vomiting  became  more  fcvere  at  night,  accompa¬ 
nied  with  a  purging  and  frequent  fhivcrings.  By 
means  of  an  emetic  both  evacuations  were  itopped  : 
notwithftanding  which,  for  fome  days  afterwards,  fhe 
continued  to  have  frequent  tremors,  and  a  violent  head¬ 
ach,  with  a  low  irregular  pulfe  ;  and  did  not  recover 
fo  foon  as  the  patient. 

Such  flight  degrees  of  infedion  have  been  often  ob- 
ferved  to  be  derived  from  patients  of  a  grofs  habit  of 
body  when  labouring  under  inflammatory  diflempers, 
and  even  other  complaints.  A  man  was  fent  to  Haf- 
lar  Hofpital,  fuppofed  to  have  a  fever.  He  was  fu- 
rioufly  delirious,  with  a  quick  full  pulfe.  Notwith- 
fUnding  plentiful  evacuations,  this  delirium  continued 
for  two  months  with  fhort  intervals  :  when  the  cafe 
was  found  to  be  plainly  maniacal.  A  nurfe,  upon  rai¬ 
ling  this  perfon  up  in  her  arms,  perceived  an  intole¬ 
rably  bad  fmall,  and  was  inftantly  feized  with  fhiver- 
ings,  ficknefs,  and  headach.  Finding  herfclf  very  ill, 
fhe  took  a  vomit  in  fix  hours  afterwards,  and  palled  the 
night  in  profufe  fweats  by  means  of  a  fudorific  draught. 
Next  morning  the  violence  of  the  headach  was  but 
little  abated  ;  upon  every  attempt  to  move,  fhe  com¬ 
plained  of  a  burning  heat  and  pain  in  her  forehead, 
and  became  giddy.  Her  inclination  to  drink  was  fre¬ 
quent,  and  her  pulfe  low  and  quick.  A  blifter  was  im¬ 
mediately  applied  to  the  back  *,  as  foon  as  the  blifter 
took  effed,  the  headach  and  third  entirely  left  her, 
and  the  pulfe  was  calm.  Next  day  die  arofe  and  was 
well. 

Many  fimilar  indanees  of  infedion  have  been  obfer- 
ved  from  putting  the  dead  into  their  codins.  In  par¬ 
ticular,  one  man,  from  performing  that  duty  to 
his  melfmate,  was  fo  ill,  even  after  the  operation  of  the 
Vomit,  as  to  require  a  blider.  In  the  courfe  of  one 
“week  two  nurfes  were  infected  by  a  perfon  in  the  fmall- 
pox.  Both  were  feized  in  like  manner  with  fhiverings, 
ficknefs,  and  headach  \  the  one  upon  receiving  the 
patient’s  breath,  the  other  upon  making  his  bed.  In 
one,  a  pain  darted  into  her  bread  ;  in  the  other,  into 
the  bread  and  in  the  fmall  of  the  back.  The  com¬ 
plaints  of  the  former  were  fpeedily  removed  by  a  vo¬ 
mit,  though  fhe  continued  to  have  irregular  returns  of 
fhiverings  for  three  days  afterwards.  But  in  the  latter, 
though  the  headach,  ficknefs,  and  rigors,  were  great¬ 
ly  abated  by  the  vomit,  yet  a  condant  heat  and  third, 
with  a  low  pulfe,  and  a  violent  pain  in  the  bread,  in¬ 
dicated  the  necedity  of  applying  a  blider  to  the  affed- 
ed  parts,  which  next  morning  removed  all  her  com¬ 
plaints. 

A  perfon  is  often  immediately  fenfiblc  of  his  having 
received  infedion  from  the  fird  attack  :  they  gene¬ 
rally  compare  the  fird  impreffion  to  an  earthy  difa- 
greeable  fmell,  reaching  down,  as  they  exprefs  it,  into 
their  domach,  as  from  a  grave  newly  opened,  but  not 
quite  fo  raw  as  the  cadaverous  dench  ;  and  the  effects 
of  it,  fhivering  and  ficknefs,  are  indantaneous.  It  is 
a  fmell  difficult  to  deferibe;  but  it  is  well  known  to  the 
nurfes  and  attendants  about  the  fick,  as  it  ufually  ac¬ 
companies  fevers  of  extreme  malignity,  and,  with  the 
peculiar  difeharges  from  the  blidered  parts,  may  be 
reckoned  among  the  mod  condant  fymptoms  of  a  bad 
fever.  Some  compare  the  fmell  to  that  of  rotten  draw. 
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It  often  refembles  the  difagrecable  fmell  of  a  perfon 
labouring  under  the  confluent  Imallpox  at  their  turn, 
though  not  fo  drong.  One  perfon,  on  receiving  the  in¬ 
fection,  was  fenfible  of  fomething  like  an  eledric  iliock 
through  his  body.  But  many  are  not  fenfible  of  any 
effed  from  infedion  at  fird ;  and  an  infection  from 
a  fever  will  fometimes  continue  for  many  days,  nay 
weeks,  difeovering  itfelf  chiefly  by  irregular  fhiverings, 
fometimes  fo  fevere  as  to.  oblige  the  patients  to  have 
recourfe  to  their  beds  once  or  twice  a-day  5  fometimes 
every  other  day.  Among  a  number  thus  affeded,  it 
alfo  appears,  that  fuch  as  are  put  into  unfeafoned  cham¬ 
bers,  or  have  fat  down  on  the  cold  ground,  lain  in  raw 
damp  apartments,  &c.  are  immediately  feized  with  a 
ficknefs  at  domach,  fometimes  with  a  dangerous  pur¬ 
ging,  and  often  with  fevers  accompanied  with  bad  fymp¬ 
toms,  which  others  have  entirely  efeaped. 

It  now  remains  to  confider  the  proper  method  of 
curing  putrid  fevers,  on  the  fuppofition  that  the  infec¬ 
tion  has  been  allowed  to  operate  till  the  blood  becomes 
radically  tainted,  and  of  confequence  the  nervous  fyllem 
affeded  to  fuch  a  degree,  that  its  power  cannot  be  rc- 
Itored  by  any  of  the  fimple  pradices  above  mentioned. 
Here  all  authors  agree,  that  a  change  of  air,  when  it 
can  be  effeded,  is  highly  advantageous,  and  often  con¬ 
tributes  more  towards  the  removing  the  difeafe  than 
all  the  medicines  that  can  be  exhibited.  The  utility  of 
this  change  will  appear  from  what  has  been  formerly 
faid  ;  and  we  lliall  only  further  mention  one  inflance 
from  Dr  Lind,  in  which  the  effeds  of  bad  air  appear 
to  a  degree  almoft  incredible.  “  It  is  remarkable  (lays 
he),  that,  in  the  lafl:  war,  the  Englifh  fhips.  which  touch¬ 
ed  at  Batavia  fuffered  more  by  the  malignant  and  fatal 
difeafes  of  that  climate,  than  they  did  in  any  other  part 
of  India,  if  we  except  a  fatal  feurvy  which  once  raged  in 
that  fleet  at  fea.  Soon  after  the  capture  of  Manilla,  the 
Falmouth,  a  fhip  of  50  guns,  went  to  Batavia,  where  fhe 
remained  from  the  latter  end  of  July  to  the  latter  end  of 
January  ;  during  which  time  fhe  buried  100  foldicrs  of 
the  79th  regiment,  and  75  of  the  ftiip’s  company  5  not 
one  perfon  in  the  fhip  having  efeaped  a  fit  of  ficknefs,  ex¬ 
cept  her  commander  Captain  Brereton.  The  Panther,  a 
fhip  of  60  guns,  was  there  in  the  years  1762  and  1764^ 
and  both  times  during  the  rainy  feafon.  In  the  former 
of  thefe  years,  fhe  buried  70  of  her  men  5  and  92  of 
them  were  very  ill  when  fhe  left  the  place.  In  the 
year  1764,  during  a  fhort  flay,  25  of  her  men  died. 
The  Medway,  which  was  in  company  with  her,  loft 
alfo  a  great  number  of  men.  Nor  was  the  ficknefs  at 
that  time  confined  to  the  fhips  :  the  whole  city  afford¬ 
ed  a  feene  of  difeafe  and  death  :  ftreets  crowded  with 
funerals,  bells  tolling  from  morning  to  night,  and  horfes 
jaded  with  dragging  the  dead  in  herfes  to  their  graves. 
At  that  time  a  flight  cut  of  the  fkin,  the  leafl  feratch 
of  a  nail,  or  the  moll  inconfiderable  wound,  turned 
quickly  to  a  fpreading  putrid  ulcer,  which  in  24  hours 
confumed  the  flefh  even  to  the  bone.  This  fad  is  fo 
extraordinary,  that  upon  a  fingle  teftimony,  credit  would 
hardly  be  given  to  it ;  yet  on  board  the  Medway  and 
Panther  they  had  the  moll  fatal  experience  of  it,  and 
fuffered  much  from  it.” 

But  where  a  change  of  air  is  impradieable  or  in- 
effedual,  and  where  the  fever  has  already  made  fome 
progress,  Sir  John  Pringle  generally  took  away  feme 
blood  if  the  pulfe  was  full.  When  the  fvmptoms  run 
N  n  ’  high. 
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Febres.  high,  a  plentiful  evacuation  of  that  kind  fecmed  indi- 
1~~V -  cated  •,  yet  it  was  obferved,  that  large  bleedings  gene¬ 

rally  did  harm,  by  finking  the  pulfe,  and  affecting  the 
head.  Nor  was  a  moderate  bleeding  to  be  repeated 
without  caution  *,  even  thofe  whofe  blood  was  fizy,  un- 
lefs  their  lungs  were  inflamed,  were  the  wrorfe  for  a  fe- 
cond  bleeding.  If  the  head  only  fuffered,  it  was  much 
fafer  to  ufe  leeches  than  to  open  a  vein  in  the  arm  \ 
but  in  the  delirium  with  a  funk  pulfe,  even  leeches  were 
hurtful.  Many  recovered  without  letting  blood,  but 
few  who  loft  much  of  it. 

Emetics  alfo  muft  be  ufed  with  caution  *,  for  though 
they  may  be  of  fcrvice  by  way  pf  prevention,  yet  in  the 
advanced  ftate  of  the  difeafe,  when  the  patient  has  all 
along  complained  of  a  fickncfs  at  ftomach,  they  are 
evidently  unfafe.  Here  the  antifeptic  quality  of  fixed 
air  is  of  much  ufe,  and  the  neutral  draughts  given  in 
the  a £1  of  effervefcence  are  generally  attended  with 
happy  effe&s.  Nay,  clyfters  of  fixed  air  itfelf  have 
been  found  very  ferviceable.  Even  in  very  bad  ftages 
of  the  diftemper,  where  a  putrid  and  colliquative  loofe- 
nefs  lias  taken  place,  clyfters  of  fixed  air  have  been 
known  to  alleviate  the  fymptoms.  We  muft  not, 
however,  put  too  much  confidence  in  medicines  of 
this  kind.  Mild  tonic  cordials,  efpecially  wine  and 
cinchona,  are  the  only  refources  in  thefe  diforders. 
Concerning  the  former,  Sir  John  Pringle  obferves, 
in  the  low  ftate  of  thefe  fevers,  and  in  great  fink- 
ings,  which  either  come  after  unfeafonable  bleedings 
or  long  want  of  nouriftiment,  it  was  a  moft  grateful 
and  efficacious  cordial,  to  which  nothing  was  compa¬ 
rable.  The  common  men  had  an  allowance,  from  a 
quarter  to  half  a  pint  in  a  day,  of  a  ftrong  kind  made 
into  whey,  or  added  to  the  panada  which  was  their  or¬ 
dinary  food.  But  to  others  out  of  the  hofpital,  he 
ufually  preferibed  Rhcniffi  or  a  fmall  French  wine, 
whereof  fome  confumed  near  a  quart  per  day,  and  part 
of  that  undiluted.  Nay,  fo  great  was  the  virtue  of 
wine  in  this  ftage  of  the  fever,  that  feveral  were  known 
to  recover  from  the  loweft  condition,  when,  refufing  the 
bark  on  account  of  its  tafte,  they  took  nothing  but  a 
little  panada  with  wine,  and  a  volatile  diaphoretic  mix¬ 
ture,  every  two  or  three  hours  by  turns.  Perhaps  there 
is  no  rule  more  neceflary  in  this  ftate,  than  not  to  let 
the  patient  when  low  remain  long  without  taking  fome- 
thing  cordial  and  nouriffiing  •,  as  many  have  been  ob¬ 
ferved  paft  recovery,  by  being  fuffered  to  pafs  a  whole 
night  without  any  fupport  about  the  time  of  the  crifis. 
In5 the  advanced  ftate  of  this  fever  the  fick  are  remark¬ 
ably  low  *,  and  therefore  Hoffman  advifes  in  fuch  cafes, 
that  they  fhould  be  conftantly  kept  in  bed,  and  not  per¬ 
mitted  even  to  fit  up  in  it.  In  the  laft  ftage  of  this 
fever,  as  well  as  in  that  of  the  fea-feurvy,  it  would  feem 
that  the  force  of  the  heart  was  too  fmall  to  convey  the 
blood  to  the  brain,  except  when  the  body  is  in  a  hori¬ 
zontal  pofture. 

But,  however  neceflary  wine  and  cinchona  may  be 
in  the  low  ftage  of  this  fever,  we  muft  remember,  that 
thefe  remedies  are  to  be  adminiftered  only  as  antifep- 
tics  and  fupporters  of  the  vis  vitce ,  without  aiming  at 
thoroughly  raifing  the  pulfe  or  relieving  the  head,  or  at 
forcing  a  fweat  by  them,  before  nature  points  that  way, 
and  which  Sir  John  Pringle  feldom  obferved  before  the 
14th  dav. 

In  the  low  ftate  of  the  hofpital  fever,  a  ftupor  was  a 
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conftant  attendant,  which  was  very  apt,  in  the  evening,  Typhus, 
to  change  to  a  flight  delirium.  If  this  was  all,  nothing  v— — v— 
was  done.  But  if  the  delirium  increaled  upon  ufing 
wine,  if  the  eyes  looked  wild,  or  the  voice  became 
quick,  there  was  reafon  to  apprehend  a  phrenitis  }  and 
accordingly  it  was  obferved,  that  at  fucli  times  all  in¬ 
ternal  heating  medicines  aggravate d  the  fymptoms  ;  and 
in  thefe  eafes,  blifters  were  of  the  greateit  fcrvice.  Fo¬ 
mentations  of  vinegar  and  warm  water  for  the  feet, 

Sir  John  Pringle  is  of  opinion,  would  anfiver  better  than 
either  finapiims  or  bliilers,  provided  they  were  long 
enough  and  often  enough  applied.  In  the  inflamma¬ 
tory  fevers,  he  has  known  thefe  fomentations  have  lit¬ 
tle  effeft  for  the  fir  ft  hour,  and  yet  luceeed  afterwards. 

For  internal  medicine,  cinchona  w  as  omitted  for  fome 
time,  but  the  patient  was  continued  with  an  acidulated 
drink,  viz.  barley-’water  and  vinegar  ;  and  treated  alfo 
with  eamphire,  pulvis  contrayervee  compojitus,  and  nitre, 
as  wras  ulual  in  the  beginning  of  the  lever,  li  the  de¬ 
lirium  was  of  the  low  kind,  a  deco&ion  of  cinchona 
and  wine  were  the  only  remedies  ;  for  in  no  inftance 
was  the  delirium  perfedly  removed  till  the  time  of  the 
crifis.  It  muft  alfo  be  obferved,  that  a  delirium  may 
arife  in  putrid  fevers  from  two  oppofite  errors  5  one 
from  large  and  repeated  bleedings,  and  the  other  from 
wine  and  the  cordial  medicines  being  taken  too  early. 

It  appears,  therefore,  how  nice  the  principles  are  that 
regard  the  cure  $  as  neither  a  hot  nor  a  cool  regimen 
will  anfwer  with  every  patient,  or  in  every  ftate  of  the 
difeafe. 

If  a  diarrhoea  eame  on  in  the  decline  of  the  fever,  it 
was  moderated,  but  not  fuppreffed,  by  adding  an  opiate 
to  the  ufual  medicines.  For  though  the  loofenefs  may 
be  confidered  as  critical  •,  yet  as  the  fick  were  too  low 
to  bear  evacuations,  there  was  a  neceflity  for  reftrain- 
ing  it  in  fome  meafure  }  and  it  has  often  been  obfer¬ 
ved,  that  when  it  has  been  treated  in  this  manner,  about 
the  ufual  time  of  the  crifis,  the  patient  has  fallen  in¬ 
to  a  gentle  fweat,  which  has  carried  off  the  difeafe. 

In  the  worft  cafes  of  this  fever,  and  efpecially  when 
it  coincides  with  the  dyfentery,  the  ftools. are  frequent¬ 
ly  bloody  ;  in  which  dangerous  ftate,  if  any  thing 
could  be  done,  it  was  attempted  by  medicines  of  the 
fame  kind.  In  proportion  to  the  putrid  nature  of  the* 
ftools,  opiates  and  aftringents.  were  ufed  with  the  greater- 
caution. 

If  the  difeafe  terminate  in  a  fuppuration  upon  one  of 
the  parotid  glands,  the  abfeefs.  w  as  opened  without 
waiting  for  a  fluctuation,  w  hich  might  never  happen  j  the 
pus  being  often  here  fo  vifeid,  that  after  it  was  ripe  * 
the  part  felt  nearly  as  hard  as  if  the  fuppuration  had 
not  begun. 

Aim  oft  every  patient,  after  the  fever,  complained 
of  want  of  reft,  frequently  of  a  vertigo  or  confufion 
of  the  head,  of  a  continuation  of  the  deafnefs,  or  of 
other  fymptoms  commonly  called  nervous.  An  opi¬ 
ate  was  then  given  at  night  j  and  in  the  day  fome 
ftrengthening  medicines,  fuch  as  cinchona  and  the  ful- 
phurfc  acid.  In  thefe  cafes,  the  bark  w  as  found  not  only 
to  be  the  beft  ftrengthener,  but  the  fureft  preservative 
againft  a  return  of  the  difeafe.  For  this  laft  intention 
the  convalefcent  was  ordered  about  three  drams  a-day 
for  fix  or  feven  days  together  5  and  afterwards,  if 
he  remained  longer  in  the  hofpital,  fome  fmallcr  quan¬ 
tity  daily.  But  if  there  was  any  appearance  of  a  hec- 
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Feb  re?  tic  fever  from  an  inward  abfcefs,  the  cafe  was  treated 
accordingly.  Upon  comparing  fome  of  the  remaining 
fymptoms  of  tliofe  who  recovered,  with  the  condition 
of  the  brain  in  thefe  who  died  and  were  opened,  Sir 
John  Pringle  was  induced  to  think,  that  fome  part  even 
of  that  fubftance  might  fuppurate,  and  yet  the  perfon 
recover. 

Sometimes  the  patient  falls  into  an  irregular  inter- 
termittent }  which,  if  not  of  a  he&ic  nature  from  an  in¬ 
ternal  abfcefs,  may  proceed  from  neglecting  to  clear  the 
primes  vie.  For  it  is  eafy  to  conceive,  that  after  a  long 
fever  of  fuch  a  putrid  natute,  often  attended  with  lan¬ 
guor  of  the  bowels,  the  fteces  may  be  fo  much  accumu¬ 
lated,  and  fo  corrupted,  as  to  occafion  new  diforders. 
In  fuch  cafes,  after  proper  evacuation  by  a  purge,  cin¬ 
chona  was  almoft  an  infallible  remedy. 

The  Yellow  FEVEB. 

Typhus  cum  flavedine  cutis. 

Typhus  iCteroides,  Saw.  fp.  7. 

167  Febris  Jlava  Indies  Occidentalism  Warren.  Malignant 
Fever  of  Barbadoes,  Flillarifs  Difeales  of  Bar- 
badoes.  Lining  on  the  Yellow  Fever  of  South 
Carolina,  Edin.  Phyf.  and  Liter.  Eflays,  vol.  ii. 
Mi  Kit  trick  de  Febre  Flava  Indiae  Occidentals, 
Edin.  1766. 

Dcfcription .  This  is  one  of  the  moft  fatal  difeafes 
to  which  the  inhabitants  of  warm  climates  are  fubjeCl, 
and  is  the  fame  with  that  oalled,  from  one  of  it?  worft 
fymptoms,  the  blach  vo??iitm  which  is  fo  terribly  deftruc- 
tive  in  fome  of  the  warm  parts  of  America,  particularly 
at  Carthagena  *,  and  which  of  late  has  proved  fo  fatal 
in  Philadelphia,  New  York,  and  the  Britifh  Weil  In¬ 
dia  illands,  as  deferibed  by  Drs  Rufh,  Chifholm,  Clerk, 
and  other  late  writers.  This,  though  by  fome  con- 
fidered  as  a  new  difeafe,  is  evidently  from  the  fame  con¬ 
tagion  which  has  produced  fatal  fevers  on  many  former 
occalions. 

The  yellow  or  putrid  bilious  fever  has  been  in  parti- 
eular  minutely  deferibed  by  Dr  Hillary.  It  moft  com¬ 
monly  feizes  the  patient  at  flrft  with  a  faintnefs,  then 
with  a  ficknefs  at  ftomach,  accompanied  in  general  with 
a  giddinefs  of  the  head  ;  and  foon  after  with  a  flight 
chilnefs  and  horror,  very  rarely  with  a  rigor.  Thefe 
fymptoms  are  foon  followed  by  a  violent  heat  and  high 
fever,  attended  with  acute  darting  pains  in  the  head  and 
back.  A  flufliing  in  the  face,  with  an  inflamed  red- 
nefs  and  a  burning  heat  in  the  eyes,  great  anxiety  and 
oppreflion  about  the  proecordia,  are  the  pathognomonic 
figns  of  the  diftemper,  efpecially  when  attended  with 
ficknefs  at  ftomach,  violent  retchings,  and  bilious  yel¬ 
low  vomitings,  with  frequent  flghing.  The  pulfe  is 
now  generally  very  quick,  high,  foft,  and  fometimes 
throbbing,  but  never  hard  :  in  fome-  it  is  very  quick, 
foft,  low,  and  oppreflfed  ;  the  refpiration  quiek,  full,  and 
fometimes  difficult ;  the  fkin  very  hot,  and  fometimes 
dry,  though  more  frequently  moift.  Blood  taken  from 
the  patient,  even  at  the  very  beginning  of  the  difeafe,  is 
often  of  an  exceeding  florid  red  colour,  without  the  leaft 
appearanee  of  flze  ;  and  the  craffamentum,  when  it  has 
ftnod  till  it  is  cold,  will  fcarce  cohere,  but  flu£luates  ; 
the  ferum  is  often  yellow. 

Moft  of  the  above-mentioned  fymptoms  continually 
inereafe,  and  are  much  aggravated  :  the  retching  and 
vomiting  become  aim  oft  inceffant  j  the  anxiety  great, 
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and  flghing  frequent ;  great  reftleffnefs  ;  continual  tof-  Typhus, 
fing  •,  no  eafe  in  any  pofture  ;  little  fleep,  and  that  dif- 
turbed  and  uneafy,  and  without  any  refrefhment  to  the 
Tick.  When  they  are  fainting,  they  turn  yellow  about 
the  face  and  neck,  inftead  of  turning  pale  ;  and  as  the 
fainting  goes  off",  they  recover  their  natural  colour. 

Thefe  fymptoms  generally  continue  to  the  third  day, 
though  fometimes  not  longer  than  the  flrft  or  fecond  ; 
in  others  to  the  end  of  the  fourth  :  the  flrft  fhortrs  the 
greater  diflolution  of  the  blood,  and  the  greater  malig¬ 
nity  of  the  difeafe  ;  the  laft,  the  contrary  ;  which  the 
improper  manner  of  treating  the  difeafe  fometimes  haf- 
tens  and  increafes,  or  the  proper  method  retards.  This 
may  be  called  the  flrft  ftadium  of  the  difeafe,  and  gene¬ 
rally  ends  on  the  third  day. 

Blood  taken  from  the  lick  on  the  fecond  or  third  day, 
is  much  more  diffolved,  the  ferum  more  yellow,  and  the 
craflamentum  florid,  loofe,  fcarcely  cohering,  but  undu¬ 
lates  like  fizy  water  when  fhaken,  and  fometimes  has 
dark  blackifli  fpots  on  its  furface,  fhowing  a  ftrong  gan- 
grenefeent  diathefis. 

About  the  third  day,  the  pulfe,  which  was  quick 
and  full  before,  now  generally  links  greatly,  and  be¬ 
comes  very  low  :  though  fometimes  it  remains  very 
quick,  yet  in  others  it  is  not  much  quicker  than  when 
the  patient  was  in  health,  but  is  always  low  ;  the  vo¬ 
miting  becomes  almoft  incefl'ant  if  not  fo  before,  and 
the  matter  thrown  up  is  black  *,  the  patient  then  be¬ 
comes  comatofe,  with  interrupted  delirium.  The  third; 
in  fome  is  very  great,  in  others  but  little  ;  the  pulfe 
ftill  low  and  quick,  attended  with  cold  clammy  fweats, 
and  fometimes  with  dcliquium.  The  eyes,  which  were 
inflamed  and  red  before,  and  began  to  be  of  a  more 
dulkifh  colour,  now  turn  yellow  ;  and  this  yellownefs 
alfo  foon  after  appears  round  the  mouth,  eyes,  temples, 
and  neck,  and  in  a  (hort  time  diffufes  itfelf  all  over  the 
body.  But  this  yellownefs  is  fo  far  from  being  always 
an  encouraging  prognoftic,  as  fome  would  have  it,  that 
it  moft  commonly  proves  a  mortal  fymptom.  Some¬ 
times  indeed,  though  feldom,  this  fuffufion  of  bile  upon 
the  furface  has  proved  critical  ;  but  then  it  did  not 
come  on  till  the  eighth  or  ninth  day,  nor  appear  till  the 
coma  and  all  the  other  bad  fymptoms  began  to  abate  ; 
and  then  in  proportion  as  the  yellownefs  increafes,  all 
the  bad  fymptoms  decreafe.  But  the  cafe  is  moft  com¬ 
monly  quite  the  reverfe  ;  efpecially  when  the  yellow¬ 
nefs  comes  foon  on  :  and  then  it  uihers  in  the  moft 
fatal  fymptoms  of  the  difeafe,  viz.  a  deep  coma,  a  low, 
vermicular,  and  intermitting  pulfe,  great  haemorrhages 
from  various  parts  of  the  body,  a  delirium  with  labori¬ 
ous  and  interrupted  refpiration,  great  anxiety,  deep  figh- 
ing,  reftleflnefs,  a  fubfultus  tendinum,  coldnefs  of  the 
extreme  parts  flrft,  and  then  all  over  the  body,  a  falter¬ 
ing  of  the  fpeech,  tremors,  and  convulfions,  whieh  are 
foon  after  followed  by  death.  So  that  from  the  flrft  ' 
appearance  of  the  yellownefs  we  may  fay  the  patient  ij 
in  the  laft  ftage  of  the  difeafe,  whether  it  terminates  in 
death  or  recovery. 

It  has  been  obferved,  that,  in  fome  ftrong  fanguine 
conftitutions,  when  the  patients  have  not  been  bled  to 
a  fufficient  quantity  in  the  beginning  of  the  difeafe, 
the  pulfe  has  continued  full,  ftrong,  and  rapid,  but  ne¬ 
ver  hard  ;  the  face  flufhed,  eyes  inflamed  }  the  tongue 
dry,  with  great  thirft  and  heat,  till  the  fecond  or 
laft  ftage  of  the  fever  is  come  on,  when  the  pulfe  has 
N  n  2  fuddenly 
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fuddenly  funk,  and  death  foon  after  enfued.  Yet  in 
others,  who  feemed  to  be  of  a  plethoric  habit,  the 
tongue  has  been  moift  all  along,  though  they  have 
been  delirious  mod  of  the  time,  and  the  heat  of  their 
fkin  and  the  ftrength  and  quicknefs  of  their  pulfe  have 
continued,  after  the  firft  ft  age  of  the  difeafe  was  over, 
pretty  near  to  that  of  their  natural  date  in  health,  till 
within  a  few  hours  of  death  j  and  when  they  have  had 
a  coma  on  them,  one  who  is  not  well  acquainted  with 
the  nature  of  this  difeafe  would,  from  the  pulfe,  heat, 
breathing,  and  other  fymptoms,  have  taken  them  to  be 
in  a  natural  deep.  Others,  when  the  pulfe  has  begun 
to  fmk,  and  the  fatal  period  feemed  to  be  juft  approach¬ 
ing,  to  the  great  furprife  of  all  prefent  have  recovered 
their  fenfes,  fat  up  and  talked  pretty  cheerfully  for  an 
hour  or  two,  and  in  the  midlt  of  this  Teeming  fecurity 
have  been  fuddenly  feized  with  convulfions  which  car¬ 
ried  them  off  immediately. 

In  the  latter  dage  of  this  fever,  the  blood  is  fo  atte¬ 
nuated  and  diffolved,  that  Ave  frequently  fee  it  dowing 
not  only  out  of  the  nofe  and  mouth,  but  from  the 
eyes,  and  even  through  the  pores  of  the  lkin  •,  great 
quantities  alfo  of  black,  half-baked,  or  half-mortified 
blood,  are  frequently  voided  both  by  vomiting  and  by 
ftool,  with  great  quantities  of  yellow  and  blackilh  pu¬ 
trid  bile  by  the  fame  paffages  *,  and  the  urine,  Avhich  was 
before  of  a  high  icleritious  colour,  is  now  almod  black, 
and  is  frequently  mixed  with  a  confiderable  quantity 
of  half-diffolved  blood.  The  pulfe,  which  was  much 
funk  before,  now  becomes  very  low,  unequal,  and  in¬ 
termitting  j  the  breathing  difficult  and  laborious ;  and 
the  anxiety  incxpreffible  }  an  oppreffion  with  a  burn¬ 
ing  beat  about  the  praecordia  comes  on,  though  the  ex¬ 
tremities  are  cold,  and  often  covered  with  cold  clam¬ 
my  fweats  \  a  constant  delirium  folio  avs  \  and  then  a 
total  lofs  of  the  outward  fenfes  as  well  as  the  judgment, 
with  livid  fpots  in  many  parts  of  the  body,  cfpecially 
about  the  praecordia  \  and  fometimes  gangrenes  in  other 
parts  of  the  body,  which  are  very  foon  fuccecded  by 
death. 

In  a  fhort  time  after  death,  the  body  appears  much 
more  full  of  livid,  large,  mortified  fpots,  particularly 
about  the  praecordia  and  hypochondres,  efpeeially  the 
right  ;  which  parts  feem,  even  from  the  firft  feizure,  to 
be  the  principal  feat  of  ibis  terrible  difeafe  }  and,  upon 
opening  the  bodies  of  thofe  who  die  of  it,  we  generally 
find  the  gall-bladder  and  biliary  du£ls  turgid,  and  filled 
with  a  putrid  blaekifii  bile  *,  and  the  liver,  ftomach, 
and  adjoining  parts,  full  of  livid  or  blackifh  mor* 
tified  fpots  \  and  the  whole  corpfe  foon  putrefies 
after  death,  and  can  be  kept  but  a  few  hours  above 
ground. 

Dr  Lind  is  of  opinion,  that  the  remarkable  diffolu- 
tion  of  the  blood-,  the  violent  haemorrhages,  black  vo¬ 
mit,  and  the  other  fymptoms  which  ehara&erize  the 
yellow  fever,  are  only  accidental  appearances  in  the 
common  fever  of  the  Weft  Indies  ;  that  they  are  to  be 
efteemed  merely  as  adventitious,  in  the  fame  manner 
as  purple  fpots  and  bloody  urine  are  in  the  ffnallpox, 
or  as  an  hiccough  in  the  dyfentery  :  like  tliefe  they  only 
appear  when  the  difeafe  is  attended  with  a  high  de¬ 
gree  of  malignity,  and  therefore  always  indicate  great 
danger.  This  opinion,  he  thinks,  is  confirmed  by  an 
obfervation  of  Dr  Wind’s,  that  in  17 50  the  crew  of 
.%  Dutch  ftiip  of  war  were  diftreffed  by  the  yellow  fe- 
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ver,  accompanied  with  the  black  vomit  j  but  when  the  Typhus, 
fhip  left  the  harbour,  and  changed  the  noxious  land  air 
for  one  more  healthy,  the  .fever  continued,  but  was  not 
accompanied  with  the  black  vomit. 

Difeafes  fimilar  to  this  fever,  Dr  Lind  informs  us, 
may  arife  in  any  part  of  the  world  where  the  air  is  in- 
tenfely  hot  and  unwholefome  ;  and  therefore  he  treats 
as  chimerical  the  notion  of  its  being  imported  from  one 
part  of  the  world  to  another.  An  example  of  this  hap¬ 
pened  at  Cadiz  in  Spain,  in  the  months  of  September 
and  October  1764,  when  exceffivc  heat,  and  want  of 
rain  for  fome  months,  gave  rife  to  violent,  epidemic, 
bilious  diforders,  refcmbling  thofe  of  the  Weft  Indies, 
of  which  100  perfons  often  died  in  a  day.  At  this  time 
the  winds  blew  principally  from  the  fouth,  and  after 
funfel  there  fell  an  unufual  and  very  heavy  dew.  But 
his  opinion  on  this  fubjetl  is  liable  to  ftrong  objc£tions. 

And  however  the  difeafe  may  originate,  yet  the  late 
introdudfion  of  it  from  Spain  into  the  fortrefs  of  Gibral¬ 
tar,  from  which,  by  proper  attention,  it  had  been  ex¬ 
cluded  in  former  epidemics,  demonstrates  the  contagious 
nature  of  this  fever  beyond  all  poffibility  of  doubt. 

It  has  been  a  matter  of  much  difpute,  whether  the 
yellow  fever  is  of  an  infectious  nature  or  not.  Some 
time  ago  it  became  an  objeCt  of  confederation  before 
the  Right  Hon.  the  Lords  Commiffioners  of  Trade  and 
Plantations,  where  it  was  urged  among  other  reafons, 
for  not  removing  the  feat  of  government  and  juftice  in 
the  ifland  of  Jamaica  from  Spaniffi  Town  to  Kingfton, 
that  there  was  danger  from  Greenwich  hofpital,  fituat- 
ed  near  Kingfton,  of  an  infe&ion  from  the  yellow  fever 
being  frequently  communicated  to  that  town.  On  this 
affair  a  phyfician  was  confulted,  wffio  had  long  pra&ifed 
in  that  ifland,  and  who  gave  it  as  bis  opinion,  that  from 
the  yelloAV  fever  in  that  ifland  there  was  no  infection. 

This  Avas  the  opinion  not  only  of  that  gentleman,  but 
of  many  others  Avho  bad  an  opportunity  of  being  Avell 
acquainted  Avith  this  fever  in  Jamaica.  But  this  opinion 
probably  only  arofe  from  thefe  praClitioners  having  con¬ 
founded  the  ordinary  remittent  fever  of  the  Weft  Indies, 

Avhich  is  often  accompanied  Avith  bilious  fymptoms,  and 
is  from  thence  often  denominated  the  yelloAV  fever,  Avith 
the  typhus  idlcroides,  a  difeafe  effentially  different  from 
the  bilious  remittent  which  often  prevails  both  in  the 
Weft  and  Eaft  Indies.  Dr  Lind  gives  a  remarkable 
in  fiance  of  its  being  of  an  infc&ious  nature. — A  gen¬ 
tleman  dying  at  Barbadocs  of  a  yelloAV  fever,  his  Avear- 
ing  apparel  and  linen,  packed  up  in  a  cheft,  AArere  fent 
to  his  friends  at  Philadelphia  ;  Avhere,  upon  opening  the 
cheft,  the  family  was  taken  ill ;  and  the  clothes  being 
unluckily  bung  abroad  to  be  aired,  they  prefently  dif- 
fufed  the  contagion  of  the  yelloAV  fever  over  the  Avhole 
town,  by  which  200  perfons  died. 

In  the  defeription  of  the  fame  fever  by  Dr  Lining, 
as  it  appeared  in  South  Carolina,  there  are  fever al  parti¬ 
culars  confiderably  different  from  that  by  Dr  Hillary. 
According  to  the  former,  people  complained  for  a  day 
or  two  before  the  attack,  of  a  headach,  pain  in  the  loins 
and  extremities,  efpeeially  in  the  knees  and  calves  of 
the  legs,  lofs  of  appetite,  debility,  and  a  fpontaneous 
laffitude.  Some,  however,  Avere  feized  fuddenly,  Avith- 
out  any  fuch  previous  fymptoms.  After  a  chillinefs 
and  horror,  Avith  which  this  difeafe  generally  invades, 
a  fever  fuccecded.  The  pulfe  Avas  very  frequent,  till 
near  the  termination  of  the  fever,  and  was  generally 


Practice.  M  E  J)  I 

Febres.  foil,  hard,  and  confequcntly  ftrong  :  in  fome,  it  was 

v - '  fmall  and  hard  \  in  others,  fort  and  fmall  \  but  in  all 

thofe  eafes,  it  frequently  varied  in  its  fulnefs  and  liard- 
nefs.  Towards  the  termination  of  the  fever,  the  pulfe 
beeame  fmaller,  harder,  and  lefs  frequent.  In  fome 
there  was  a  remarkable  throbbing  in  the  carotids  and 
in  the  hypochondria  ;  in  the  latter  of  whieh  it  wras 
fometimes  fo  great,  that  it  eaufed  a  conftant  tremulous 
motion  of  the  abdomen.  The  heat  generally  did  not 
exeeed  102  degrees  of  Fahrenheit’s  thermometer  ;  in 
fome  it  was  lefs  \  it  varied  frequently,  and  was  eom- 
monly  nearly  equal  in  all  parts,  the  heat  about  the  prge- 
cordla  being  feldom  more  intenfe  than  in  the  extremi¬ 
ties  when  thefe  were  kept  covered.  On  the  firft  day 
of  the  difeafe,  fome  had  frequent  returns  of  a  fenfe  of 
chillinefs,  though  there  Avas  not  any  abatement  of  the 
heat.  In  a  few,  there  happened  fo  great  a  remiflion  of 
the  heat  for  fome  hours,  when  at  the  fame  time  the 
pulfe  was  foft  and  lefs  frequent,  and  the  fkin  fo  moift, 
that  one  from  thefe  circumftanees  might  reafonably 
have  hoped  that  the  fever  would  only  prove  a  remittent 
or  intermittent.  About  the  end  of  the  feeond  day,  the 
heat  began  to  abate.  The  fkin  was  fometimes  (though 
rarely)  dry  *,  but  oftener,  and  indeed  generally,  it  was 
moilt,  and  difpofed  to  fweat.  On  the  firft  day,  the 
fweating  was  eommonly  profufe  and  general  ;  on  the 
feeond  day,  it  was  more  moderate  :  but  on  both  thefe, 
there  happened  frequent  and  fhort  remiflions  of  the 
fweatings  j  at  whieh  times  the  febrile  heat  increafcd, 
and  the  patient  became  more  uneafy.  On  the  third 
day,  the  difpofition  to  fweat  was  fo  much  abated,  that 
the  lkin  was  generally  dry  ;  only  the  forehead  and 
baeks  of  the  hands  continued  moift.  The  refpiration 
was  by  no  means  frequent  or  difficult  \  but  was  foon  ac¬ 
celerated  by  motion,  or  the  fatigue  of  drinking  a  cup 
of  any  liquid.  ‘  The  tongue  Avas  moift,  rough,  and  white, 
even  to  its  tip  and  edges.  On  the  feeond  day,  its 
middle  in  feme  was  brown.  On  the  third  day,  the 
whitenefs  and  roughnefs  of  the  tongue  began  to  abate. 
The  thirft  in  very  few  was  great.  A  naufea,  vomiting, 
or  frequent  retellings  to , vomit,  efpecially  after  the  ex¬ 
hibition  of  either  medieines  or  food,  eame  on  generally 
the  third  day,  as  the  fever  began  to  leffen  *,  or  rather 
as  the  fulnefs  of  the  pulfe,  heat,  and  difpofition  to  fweat, 
began  to  abate.  Some  indeed,  but  very  few,  on  the 
firft  day,  had  a  vomiting,  either  bilious  or  phlegmatie. 
Very  few  eomplained  of  anxiety  or  opprefiion  about  the 
prrecordia  or  hypochondria,  nor  Avas  there  any  tenfion 
or  hardnefs  about  the  latter.  On  the  firft  day  they  ge¬ 
nerally  dozed  much,  but  Avere  afterwards  very  Avatch- 
ful.  Reftleffnefs  and  almoft  eontinual  jactations  came 
on  the  feeond  day.  A  great  defpondency  attended 
the  fiek,  and  the  ftrength  Avas  much  proft rated  from 
the  firft  attaek.  The  pain  in  the  head,  loins,  &c.  of 
Avhieh  they  had  eomplained  before  the  attack,  Avas 
mueh  inereafed,  and  in  fome  the  pain  in  the  fore¬ 
head  Avas  very  aeute  and  darting  *,  but  thofe  pains 
Avent  generally  off  the  feeond  day.  The  face  Avas 
flufhed  ;  and  the  eyes  Avere  hot,  inflamed,  and  unable 
to  bear  much  light.  On  the  firft  day,  many  of  them 
at  times  were  a  little  delirious,  but  afterAvards  not 
until  the  recefs  of  the  fever.  The  blood  draAvn  by  ve- 
nefe&ion  had  not  any  inflammatory  cruft  ;  in  Avarm 
weather,  it  Avas  florid  like  arterial  blood,  and  conti¬ 
nued  in  one  foft  homogeneous -like  mafs,  without  any 
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feparation  of  the  feruin  after  it  was  cold.  When 
there  Avas  any  feparation,  the  eraffamentum  Avas  of  a 
very  lax  texture.  The  ftools,  after  the  firft  day,  Avere 
fetid,  inclined  to  a  blaek  eolour,  and  Avere  very  rarely 
bilious,  foft,  or  liquid,  excepting  Avhen  foreed  by  art  ; 
for  an  obftinate  coftivenefs  attended  the  febrile  ftate. 
The  urine  Avas  difeharged  in  a  large  quantity,  Avas 
pale,  fometimes  limpid,  and  rarely  of  a  higher  than  a 
llraw  colour,  exeept  Avhen  the  Aveather  Avas  very  Avarm, 
and  then  it  was  more  faturated,  of  a  deep  colour,  and 
difeharged  in  fmaller  quantities.  It  had  a  large  eloud, 
exeept  Avhen  it  Avas  very  pale  or  limpid  ;  but  more  ge¬ 
nerally  it  had  a  copious  Avhite  fediment,  even  on  the 
firft  day  of  the  fever.  On  the  feeond  day,  the  urine 
continued  to  be  difeharged  very  eopioufty  ;  in  fome 
it  Avas  then  turbid,  and  deposited  a  more  eopious  fedi¬ 
ment  than  on  the  firft  day  ;  this  fediment  Avas  fome¬ 
times  of  a  brownifh  eolour  j  in  Avhieh  cafe  it  Avas  ge¬ 
nerally  folloAved  by  bloody  urine,  either  about  the 
end  of  the  feeond  or  beginning  of  the  third  day. — 
The  colour  and  quantity  of  the  urine,  difeharged  in 
equal  times,  Avere  remarkably  variable,  being  noAV 
limpid,  then  of  a  deeper  eolour  \  noAV  difeharged  in  a 
larger,  then  in  a  fmaller  quantity  ;  Avhieh  eould  not  be 
aferibed  to  any  change  made  either  in  the  quantity  or 
quality  of  the  drink. 

lhe  fever  aeeompanied  Avith  thofe  fymptoms  ter¬ 
minated  on  the  third  day,  or  generally  in  lefs  than  72 
hours  from  the  firft  attack,  not  by  any  aflimilation  or 
coftion  and  excretion  of  the  morbid  matter  :  for  if  by 
the  latter,  there  Avould  have  been  fome  critical  dif- 
charge  by  fweat,  urine,  ftool,  or  otherAvife,  none  of 
Avhieh  happened  ;  and  if  by  the  former,  nothing  then 
Avould  have  remained  but  great  debility.  This  fever, 
hoAvever,  did  not  terminate  in  either  of  thefe  falutary 
ways,  excepting  in  fome,  who  Avere  happy  enough  to 
have  the  difeafe  conquered  in  the  beginning  by  proper 
evacuations,  and  by  keeping  up  a  plentiful  fweat,  till 
the  total  folution  of  the  fever,  by  proper  mild  dia¬ 
phoretics  and  diluents.  But  in  thofe  Avho  had  not  that 
good  fortune,  ho av ever  tranquil  things  might  appear, 
yet  the  faee  of  affairs  Avas  quiekly  changed  :  for  this 
period  Avas  foon  fueceeded  by  the  feeond  Jladium ;  a 
ftate,  though  A\Tithout  any  fever,  mueh  more  terrible 
than  the  firft  :  the  fymptoms  in  Avhieh  Avere  the  folloAV- 
ing.  The  pulfe,  immediately  after  the  reeefs  of  the  fe¬ 
ver,  Avas  very  little  more  frequent  than  in  health,  but 
hard  and  fmall.  HoAvever,  though  it  continued  fmall, 
it  beeame,  foon  afterAvards,  floAver  and  very  foft ;  and 
this  foftnefs  of  the  pulfe  remained  as  long  as  the  pulfe 
eould  be  felt.  In  many,  in  this  ftage  of  the  difeafe, 
the  pulfe  gradually  fubfided,  until  it  beeame  fcarce 
pereeptible  \  and  this,  notAvithftanding  all  the  means 
ufed  to  fupport  and  fill  it  *,  and  Avhen  this  Avas  the 
cafe,  the  i&eritious-likc  fuffufion,  the  vomiting,  de¬ 
lirium,  reflleffnefs,  &c.  inereafed  to  a  great  degree. 
In  fome,.  the  pulfe,  after  being  exceedingly  fmall  and 
fearce  perceptible,  recovered  eonfiderably  its  fulnefs 
but  that  favourable  appearance  Avas  generally  of  but 
fhort  continuance.  The  heat  did  not  exceed  the  na 
tural  animal  heat ;  and  Avhen  the  pulfe  fubfided,  the 
lkin  became  cold,  and  the  face,  breaft,  and  extremi¬ 
ties  acquired  fomeAvhat  of  a  livid  eolour.  The  fkin 
Avas  dry  Avhen  the  Aveather  Avas  eold,  but  Avas  moift  and 
clammy  Avhen  the  Aveather  was  hot.  The  refpiration 
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was  natural,  of  rather  flow.  The  tongue  was  moift, 

1  and  much  cleaner  than  in  the  former  ftage  y  its  tip  and 
edges,  as  alfo  the  gums  and  lips,  were  of  a  more  florid 
red  colour  than  ufual.  Very  few  complained  of  third;, 
though  they  had  a  great  delire  for  cold  liquors.  The 
vomiting  or  retching  to  vomit  increafed,  and  in  fome 
was  fo  eonftant  that  neither  medicines  nor  aliment  of 
any  kind  were  retained.  Some  vomited  blood  y  others 
■  only  what  was  laft  exhibited  mixed  with  phlegm  y  and 
others  again  had  what  is  called  the  black  vomit.  The 
retching  to  vomit  continued  a  longer  or  fhorter  time 
according  to  the  flate  of  the  pulfe  y  for  as  that  became 
fuller,  and  the  heat  greater,  the  retching  to  vomit  abat¬ 
ed,  and  e  contra.  The  inquietude  was  very  obflinate  y 
and  when  they  dozed  their  {lumbers  were  but 
Ihort  and  unrefrefliing.  There  were  fome  who  tvere 
drowTy  y  but  thefe  always  awaked,  after  the  ffiorteft 
{lumbers,  with  a  great  dejection  of  fpirits  and  ilrength. 
The  j ablations  or  reftleffnefs  w’ere  furprifmg  :  it  was 
frequently  fcarce  poflible  to  keep  the  patients  in  bed  y 
though,  at  the  fame  time,  they  did  not  complain  of 
any  anxiety  or  unealinefs  y  but  if  afked  how  they  did  ? 
the  reply  was,  Very  well.  The  debility  was  fo  great, 
that,  if  the  patient  was  raifed  ere£t  in  the  bed,  or,  in 
fome,  if  the  head  was  only  raifed  from  the  pillow, 
while  a  cup  of  drink  was  given,  the  pulfe  funk  imme¬ 
diately,  and  became  fometimes  fo  fmall,  that  it  could 
fcarce  be  felt  y  at  this  time,  they  became  cold,  as  in  a 
horripilatio,  but  without  the  anferine-like  {kin  :  their 
lips  and  {kin,  efpecially  about  the  neek,  faee,  and  ex¬ 
tremities,  together  with  their  nails,  acquired  a  livid 
colour.  The  delirium  returned  and  inereafed  y  it  was 
generally  eonftant  in  thofe  whofe  pulfe  was  fmall  and 
fubfiding.  The  inflammation  of  the  tuniea  conjunctiva 
or  white  of  the  eyes  increafed  mueh,  but  without 
pain.  A  yellownefs  in  the  white  of  the  eyes,  if  it  did 
not  appear  before  in  the  febrile  ftate,  became  now 
very  obfervable,  and  that  i&eritious  tin£t  was  foon  dif- 
fufed  over  the  whole  furface  of  the  body,  and  w  as  conti¬ 
nually  acquiring  a  deeper  faffron-like  eolour.  In  fome, 
indeed,  no  yellownefs  wras  obfervable,  excepting  in  the 
white  of  the  eyes,  until  a  little  before  death,  when  it 
increafed  v6ry  quickly,  efpecially  about  the  breaft  and 
neck.  There  were  many  fmall  fpecks,  not  raifed  above 
the  Ikin,  which  appeared  very  thick  in  the  breaft  and 
neck,  but  lefs  fo  in  the  extremities,  and  were  of  a  fear- 
let,  purple,  or  livid  colour.  In  women  the  menftrua 
flowed,  and  fometimes  exceflively,  though  not  at  their 
regular  period. 

There  was  fuch  a  putrid  diflolution  of  the  blood  in 
this  ftadium  of  the  difeafe,  that  there  were  haemorrhages 
from  the  nofe,  mouth,  ears,  eyes,  and  from  the  parts 
which  were  bliftered  with  cantharides.  Nay,  in  the 
years  1739  and  1745,  there  were  one  or  two  inftances 
of  an  hemorrhage  from  the  (kin,  without  any  apparent 
punCture  or  lofs  of  any  part  of  the  fcarf-lkin. 

An  obftinate  eoftivenefs  continued  in  fome  ;  in  others, 
the  ftools  wfere  frequent  and  loofe :  in  fome  they  were 
black,  liquid,  large,  and  greatly  fatiguing  y  in  others, 
when  the  ftools  wTere  moderate,  even  though  they  wrere 
black,  they  gave  great  relief*,  in  others,  again,  the 
ftools  nearly  refembled  tar  in  fmoothnefs,  tenacity,  co¬ 
lour,  and  confiftenee. 

The  urine  was  difeharged  in  a  large  quantity,  in 
proportion  to  the  drink  retained  by  the  patient  :  it 


wras  pale  if  the  patient  tvas  not  yellow  y  but  if  yellow,  Typhus, 
then  it  was  of  a  deep  faffron-colour :  in  either  cafe,  v— y'-— 
it  had  a  fediment,  or  at  leaft  a  large  eloud,  which 
remained  at  the  bottom  of  the  glafs  *,  in  fome,  it  was 
very  turbid  y  in  others  it  was  bloody  :  and  the  quan¬ 
tity  of  blood  difeharged  with  the  urine  bore  always 
fome  proportion  to  the  ftate  of  the  pulfe  y  when  that 
became  fuller,  the  quantity  of  blood  in  the  urine  was 
diminilhed  y  when  the  pulfe  fubfided,  the  bloody 
urine  increafed,  and  even  returned  after  it  had  ceafed 
fome  days,  foon  after  the  pulfe  became  fmaller.  This 
ftage  of  the  difeafe  continued  fometimes  feven  or  eight 
days  before  the  patient  died. 

When  this  ftadium  of  the  difeafe  terminated  in 
health,  it  wras  by  a  reeefs  or  abatement  of  the  vomit¬ 
ing,  haemorrhages,  delirium,  inquietude,  j ablations,  and 
iCtcritious-like  fuffufion  of  the  Ikin  and  white  of  the 
eyes  y  while,  at  the  fame  time,  the  pulfe  beeame  fuller, 
and  the  patient  gained  ftrength,  but  very  {lowly.  But 
when  it  terminated  in  death,  thofe  fymptoms  not  only 
continued,  but  fooner  or  later  increafed  in  violence,  and 
were  fuceeeded  with  the  following,  which  may  b© 
termed  the  third  Jladium  of  the  difeafe,  which  quiekly 
ended  in  death.  The  pulfe,  though  foft,  became  ex¬ 
ceedingly  fmall  and  unequal  *,  the  extremities  grew 
cold,  clammy,  and  livid  *,  the  face  and  lips,  in  lome, 
were  flulhed y  in  others,  they  were  of  a  livid  colour y 
the  livid  fpecks  increafed  fo  fail,  that  in  fome  the  whole 
breaft  and  neck  appeared  livid  y  the  heart  palpitated 
ftrongly y  the  heat  about  the  proecordia  increafed 
mueh  y  the  refpiration  beeame  difficult,  with  frequent 
ftghing y  the  patient  now  beeame  anxious,  and  ex¬ 
tremely  reftlefs  y  the  fweat  flowed  from  the  face,  neck, 
and  breaft  y  blood  flowed  from  the  mouth,  or  nofe, 
or  ears,  and  in  fome  from  all  thofe  parts  at  once  y  the 
deglutition  became  difficulty  the  hiccoughs  and  fub- 
fultus  tendinum  came  on,  and  were  frequent  y  the  pa¬ 
tients  trifled  with  their  fingers,  and  picked  the  naps  of 
the  bedclothes  y  they  grew  eomatofe,  or  were  conftant- 
ly  delirious.  In  this  terrible  ftate,  fome  continued  eight, 
ten,  or  twelve  hours  before  they  died,  even  after  they 
had  been  fo  long  fpeechlefs,  and  without  any  percep¬ 
tible  pulfation  of  the  arteries  at  the  wrifts  y  whereas,  in 
all  other  acute  difeafes,  after  the  pulfe  in  the  wrifts 
ceafes,  death  follows  almoft  immediately.  When  the 
difeafe  was  very  acute,  violent  convulfions  feized  the 
unhappy  patient,  and  quickly  brought  this  ftadium  to 
its  fatal  end.  After  death,  the  livid  blotches  increafed 
fall,  efpecially  about  the  faee,  breaft,  and  neck,  and 
the  putrefaction  began  very  early,  or  rather  increafed 
very  quickly. 

Such  was  the  progrefs  of  this  terrible  difeafe  through 
its  feveral  ftadia.  But  in  hot  weather,  and  when  the 
fymptoms  in  the  firft  ftage  were  very  violent,  it  palled 
through  thofe  ftages  with  fuch  precipitation  that  there 
was  but  little  opportunity  of  diftinguiffiing  its  different 
ftadia,  the  whole  tragedy  having  been  finifhed  in  lefs 
than  48  hours.  It  was  remarkable,  that,  1.  The  in¬ 
fection  was  increafed  by  warm  and  leffened  by  cold 
weather.  2.  The  fymptoms  in  the  feveral  ftadia  were 
more  or  lefs  violent,  according  to  the  Teat  or  coolnefs 
of  the  weather.  In  hot  days,  the  fymptoms  were  not 
only  more  violent,  but  in  thofe  who  feemed  in  mode¬ 
rate  weather  to  be  on  the  recovery,  or  at  kaft  in  no 
danger,  the  fymptoms  were  all  fo  greatly  heightened, 

*  when 
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Febres.  when  the  weather  grew  confidcrably  warmer,  as  fre-  flates  of  yellow  or  purulent  corruption.  The  rHht  ca- 
qnently  to  become  fatal.  In  cool  days,  the  fymptoms  vity  of  the  bread,  and  all  the  other  parts  of  his^  bodv, 
were  not  only  milder,  but  many  who  were  apparently  were  found  entirely  free  from  difeafe. 
in  great  danger  in  hot  days  were  faved  from  the  very  “  His  complaints  had  been  chiefly  in  his  bread  ;  and 
jaws  of  death  by  the  weather  becoming  happily  cooler.  a  fmall  quantity  of  blood  taken  from  him  two  days  be- 
3-  The  difeafe  was  generally  more  fatal  to  thole  who  fore  his  death,  was  covered  with  an  impenetrable,  y el- 
lay  in  fmall  chambers  not  conveniently  fituated  for  the  low,  thick  gluten  ;  the  red  portion  below  it  being  quite 
admiffion  of  freih  air,  to  tliofe  of  an  athletic  and  full  loofe. 

habit,  to  Grangers  who  were -natives  of  a  cold  climate,  “  In  thofe  fevers,  I  have  alfo  feen  (fays  Dr  Lind) 
to  thofe  who  had  the  greateft  dread  of  it,  and  to  thofe  the  difeafe  entirely  confined  to  the  heart  and  pt-riear- 
who  before  the  attack  of  the  difeafe  had  overheated  dium.  In  one  who  died  on  the  tenth  day  of  the  fever* 
themfelves  by  exereife  in  the  fun,  or  by  exeeffive  drink-  without  having  been  yellow,  a  quantity  of  pus  and  pu- 
ing  of  Itrong  liquors  ;  either  of  which  indeed  feemed  rule  11 1  crufts  were  found  mixed  with  the  water  of  the 
to  render  the  body  more  fufceptible  of  the  infc&ion.  pericardium.  The  heart  in  different  places  was  exco- 
Laitly,  The  difeafe  proved  moft  certainly  fatal  to  vale-  riated  ;  and,  together  with  the  infide  of  the  periear- 
tudinarians,  or  to  thofe  who  had  been  weakened  by  any  dium,  was  lined  with  a  thick  membranous  cake,  fmiilar 
previous  difeafe.  .  .  to  that  already  mentioned  on  the  lungs  and  pleura.  In 

Canfes  of \  and  perfons  fubjeEl  to ,  this  difeafe.  The  fome  places  this  cake  had  a  purulent,  in  others  a  gela- 
yellow  fever  attacks  principally  Europeans,  efpecially  tinous  appearance,  cxa&ly  rcfcmbling  the  coa^ulum  of 
thofe  who  have  but  lately  arrived  in  the  hot  climates.  the  blood.  His  complaints  had  been,  a  great  oppreL 
Negroes  are  entirely  exempt  from  it,  though  the  mu-  fion  on  the  breaft,  and  an  extreme  difficulty  of  breath, 
lattoes  and  tawnies  are  as^  liable  to  be  feized  with  it  as  ing.  In  a  third  perfon,  who  died  on  the  thirteenth 
the  whites  themfelves.  The  caufe  of  the  difeafe  feems  day  of  the  fever,  above  two  quarts  of  pus  and  purulent 

to  be  a  particular  kind  of  contagion;  but  Dr  Lind  jelly  were  found  in  the  cavity  of  the  belly.  The  fource 

feems  to  be  of  opinion,  that  the  immediate  caufe  of  of  fuch  an  extraordinary  quantity  of  matter  was  not 
the  fymptoms  is  a  difpofition  in  the  glutinous  part  of  from  any  preceding  in  ft  am  mat  ion,  nor  any  import  hume* 
the  blood  to  feparate  from  the  others,  and  to  become  that  we  could  difeover  ;  but  from  innumerable  ulcera- 
putrefeent.  In  fome  perfons  who  have  been  bled  in  the  tions  on  the  furface  of  the  inteftines,  omentum,  mefen- 
yellow  fever,  the  blood  has  been  obferved  very  vif-  tery,  and  peritoneum.  Neither  did  thofe  ulcerations 
cid;  the  craifamentum  covered  with  a  yellow' gluten  (or  excoriations,  as  they  rather  appeared  in  feveral 
half  an  inch  in  thicknefs,  and  impenetrable  to  the  fin-  places)  feem  to  be  the  primary  fountains  of  the  matter 
ger  unlefs  cut  by  the  nail  ;  the  ferum  being  at  the  fame  but  to  have  been  occafioned  by  its  acrimony, 

time  of  the  confidence  of  a  thin  fyrup,  and  of  a  deep  “  This  purulent  appearance  feems  to  arife  merely 

yellow  tin£l.  This  ferum  tailed  bitter,  and  refembled  from  an  extravafation  of  one  of  the  component  parts  of 
a  comp  0  fit  ion  of  foot.  The  appearances  on  diffee-  the  blood,  the  gluten  or  fibrine  as  it  is  now  called, 
lion,  with  his  conclufions  from  them,  wc  (hall  give  in  Blood  taken  from  perfons  in  a  fever,  and  frequently 
his  own  words  :  “  In  a  man  who  died  on  the  eleventh  even  from  perfons  in  perfeft  health,  after  (landing  in  a 
day  of  a  yellow  fever,  whofe  body  emitted  no  bad  clean  veifel  for  a  ffiort  time,  commonly  feparates  into 
fmell  36  hours  after  death,  and  was  Hill  yellow,  I  three  diftin&  portions ;  viz.  the  ferum,  or  water  of  the 
found  all  the  bowels  of  the  abdomen  found  ;  the  liver  blood,  the  red  concreted  mafs,  and  a  vifeid  pellicle 
and  fpleen  were  remarkably  fo  ;  as  alfo  the  ilomach  termed  the  fi%e,  which  fpreads  itfelf  on  the  top  of  the 
and  inteftines.  There  was  no  fuffufion  of  the  bile  ei-  red  concretion.  Some  time  ago,  when  making  expe- 
ther  in  the  inteftines  or  ftomach.  The  gall-bladder,  riments  with  the  blood  taken  from  perfons  in  the  feurvy, 
of  the  .natural  fize,  contained  the  ufual  quantity  of  I  was  furprifed  to  find  it  often  covered  with  that  fizy 
bile,  fomewhat  thicker  than  common,  and  grumous  cruft.  This  induced  me  to  extend  my  experiments 
(B)*  .  .  to  large  quantities  of  blood  from  different  fubje&s, 

“  Upon  examining  further,  this  difeafe  was  found  which  I  had  opportunities  of  infpe£ing  at  once  in  fo 
to  have  lain  wholly  on  the  left  fide,  where,  within  the  large  an  hofpital.  For  this  purpofe  I  one  morning 

breaft,  was  found  near  a  quart  of  yellowiffi  water,  in  ordered  ten  patients  in  the  feurvy  to  be  bled,  taking 

which  were  many  large  flakes  of  yellowiffi  gluten,  ap-  two  ounces  from  each.  A  larger  quantity  was  taken, 
pearing,  bv  comparifon,  precifely  the  fame  with  the  for  its  infpe&ion,  from  two  men  in  health.  That  day 
thick  pellicle  which  had  covered  the  blood  taken  from  I  had  occafion  to  preferibe  bleeding  to  a  woman  in 
his  arm.  Thefe  flakes  bore  in  feveral  places  a  refem-  labour,  two  hours  before  her  delivery  ;  to  a  girl  of  fix- 
b lance  to  a  membranous  fub ft ance  beginning  to  be  teen  years  of  age  affli£ed  with  a  lunacy  proceeding 

converted  into  a  purulent  jellv.  The.  pleura,  both  on  from  the  chlorofis  ;  to  three  patients  in  the  rheumatifm  \ 

its  infide  and  outfide,  as  alfo  its  continuation,  the  in-  and  to  a  perfon  labouring  under  an  obftrudion  of  the 
veiling  membrane  of  the  lungs,  were  covered  with  liver. 

cakes  of  this  gluten,  hanging  in  fome  places  loofelv,  in  u  From  a  nice  comparifon,  and  an  examination  of 
Others  adhering  more  ftrongly  :  and  all  in  different  the  blood  in  thefe  cafes,  I  found  in  general,  that  the 

more 


(B\  In  others  died  in  this  yellow  ftate,  the  bile  in  the  gall-bladder  was  found  of  a  thick  ropy  confidence 
like  pitch,  but  the  liver  never  appeared  in  the  lead  affe£ed.  Dr  Lind  at  firft  in  feveral  bodies  opened  the  head 
only  j  but  afterwards  judged  that  all  the  cavities  ought  to  be  infpe&ed. 
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Febres.  more  fize  there  was  on  the  top,  and  the  thicker  and 
f  more  vifcid  this  white  pellicle  fhowed  itfelf,  the  con¬ 
cretion  below  it  was  of  a  more  loofe  coherence.  This 
was  not  fo  obfervable  when  only  feme  flight  white 
ftreaks  appeared  on  the  top.  But  when  much  fize  had 
feparated  itfelf,  the  red  mafs  became  very  foft  at  the 
bottom  of  the  veffel,  and  lefs  compadl  in  its  different 
parts,  in  proportion  to  their  diftancc  from  the  furface, 
towards  which  this  whitilh  portion  had  afeended. 

44  From  this  and  from  other  experiments  it  appears, 
that  this  cruft  or  pellicle  is  the  natural  gluten  which  be¬ 
comes  ftrongly  difpofed,  in  certain  circumftances  and 
difeafes,  to  feparate  itfelf.  And  whereas  the  ferum  and 
red  concretion  are  eafily  incorporated  together,  it  will, 
be  found,  that  this  glue,  after  its  feparation,  becomes 
immifcible  with  cither.  We  have,  by  gentle  drying, 
converted  it  into  a  perfe&ly  tough  elaflic  membrane  \ 
and,  by  the  means  of  a  fmall  portion  of  the  red  mafs 
being  left  adhering  to  it,  into  a  fubftance  refembling 
mufcular  flelh  ;  and  it  is  capable  of  undergoing  various 
changes  into  corruption,  in  the  fame  manner  as  either 
of  thefe. 

44  Now,  I  can  fee  no  reafon  why  this  gluten,  in  its 
morbid  date,  may  not  feparate  itfelf  from  the  circulat¬ 
ing  blood,  and  be  depofited  in  the  eavities  of  the  body, 
as  readily  as  the  ferum  does  in  dropfies  ;  the  former 
having  always  a  lefs  difpofition  than  the  latter  to  incor¬ 
porate  with  the  mafs. 

44  In  differing  perfons  who  died  of  fevers  in  Lon¬ 
don  and  Minorca,  and  where  no  infe£Hon  was  fufpedl- 
ed,  appearances  fimilar  to  thefe  have  alfo  fallen  under 
the  infpe&ion  of  thofc  accurate  anatomifts  Drs  Hunter 
and  Cleghorn.  Hence  it  may  be  prefumed  very  diffi¬ 
cult  to  diftinguifti  fevers  that  are  produced  by  infection, 
from  fome  others.  I  cannot,  however,  be  induced  to 
think,  as  thofe  gentlemen  feem  to  do,  that  thefe  pre¬ 
ternatural  fubftances  which  were  found  in  the  cavities 
of  the  body  are  the  confequencc,  but  rather  that  they 
are  the  caufe,  of  the  inflammation  and  excoriations.  I 
believe  thefe  fubftances  to  be  at  fir  ft  difeafed  extravafa- 
ted  gluten,  and  conjefture  their  different  ftates  greatly 
to  depend  upon  the  different  times  at  which  they 
wrere  depofited. 

44  I  have  remarked,  in  a  variety  of  dead  bodies, 
three  different  kinds  of  extravafation  \  thefe  occurred  in 
fuch  as  had  died  of  the  feurvy,  of  confumption,  and  of 
fevers.  In  the  former  of  thofc  difeafes,  red  coagulated 
blood  is  found  extravafated  in  almoft  all  parts  of  the 
body,  not  only  into  the  tela  cellulofa,  but  into  the  bel¬ 
lies  of  the  mufeles,  particularly  of  the  legs  and  thighs, 
which  often  become  quite  fluffed  and  even  diftorted 
with  large  grumous  maffes.  The  inteftines  and  mefen- 
tcry  are  often  fpotted  alfo  with  extravafated  blood  *,  and 
I  have  feen  large  ecchymofes  on  the  ftomach.  Thofe 
appearances  at  firft  fight  refcmbled  fo  many  diftinft 
mortifications  ;  and  by  this  appearance  fome  anatomifts 
have  been  deceived  *,  but,  upon  a  nice  examination,  the 
texture  of  ihc  parts  is  found  to  be  found  and  firm. 
There  is  likewife,  in  that  difeafe,  fometimes,  an  extra¬ 
vafation  of  water,  chiefly  colle£led  in  the  tela  cellu¬ 
lofa. 

44  But  as,  in  the  limbs  of  fcorbutic  perfons,  it  is  ex¬ 
tremely  difficult  to  make  a  good  diffe£lion  by  reafon  of 
1  fuch  quantities  of  extravafated  blood  that  everywhere 
obftru£t  the  operator  }  fo,  on  the  contrary,  the  lower 
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extremities  of  thofe  who  have  died  confumptive,  with  Typhus, 
fwelled  legs,  are,  of  all  fubjefls,  in  the  belt  ftate  to  '“’V""— ^ 
afford  a  fatisfadlory  view  of  the  mufeles.  The  wa¬ 
ter  cnclofed  in  their  legs  having  infinuated  itfelf,  by 
paffing  the  tela  cellulofa,  into  the  fpaces  between  the 
mufeles,  the  mufeles  are  eafily  feparated  from  each 
other  \  and  their  feveral  origins  and  infertions  may  be 
diftimftly  traced  by  means  of  their  having  been  cleanfed 
and  waftied  by  the  water  in  the  invelling  cellular  mem¬ 
brane.  Thus  there  are  extravafations  of  three  forts  •, 
viz.  Firft,  The  grumous  mafs  in  the  feurvy  \  and  this 
I  have  often  remarked  where  no  ferum  was  obferved. 
Secondly,  The  ferum  alone  in  anafarcous  fw tilings. 

The  third  and  laft  is  what  was  taken  notice  of  in  thofe 
who  died  of  fevers,  being  the  gluten  of  the  blood,  ac¬ 
companied  for  the  molt  part  with  fome  ferum  *,  both  of 
them  altogether  confined  to  the  large  cavities  of  the 
body. 

44  I  conje&ure,  that  in  thofe  fevers  there  is  always 
an  ulcerous  or  purulent  difpofition  in  the  blood  ;  and 
that  the  gluten  is  greatly  difeafed.  1  have  frequently 
fecn  it  have  a  true  purulent  appearance  foon  after  it  was 
drawn  off,  when  the  patient  feemed  not  very  ill. 

44  And  I  further  eonje&ure,  that  the  mil'chief  often 
lies  within  the  breaft  ;  as  alfo  that  the  great  benefit  de¬ 
rived  from  the  very  early  application  of  blifters,  in  a 
great  meafure  flows  from  fo  many  ulcerations  and  vents 
being  timely  provided  for  the  free  difeharge  of  thofe 
purulent  and  tainted  particles  from  the  body. 

44  If  an  infe&ion  depends,  as  many  have  imagined, 
on  the  admiffion  of  certain  foreign  particles  into  the 
blood,  this  gluten  feems  to  be  primarily  affedled  by  it  } 
and  a  difeharge  of  this,  by  waftiing  thofe  particles  out 
of  the  body,  tenfls  in  a  great  mealure  to  remove  that 
difeafe. 

44  It  is  an  obfervation  of  the  belt  pra&ical  writers, 
that  iffues  and  fetens  are  moft  excellent  preferva- 
tives  againfl  receiving  an  infection,  even  that  of  the 
plague  itfelf.  And  indeed  a  fuppuration  and  plentiful 
difeharge  from  a  proper  ulcer,  whether  produced  by 
nature  or  by  art,  feems  to  open  a  channel  the  beft  ap¬ 
propriated  for  an  exit  out  of  the  body  to  fome  of  the 
moft  malignant  poifons.  hus  the  moft  favourable 
crifis  in  the  plague,  and  in  moft  peililential  fevers,  hap¬ 
pens  when  nature  excites  tumors  kindly  fuppurating 
in  the  groin  or  armpits,  by  whofe  beneficial  and  plen¬ 
tiful  difeharge  the  deadly  poifon  is  expelled  from  the 
conftitution. 

44  I  have  obferved  it  to  be  amongft  the  moft  certain 
chara£leriftics  of  the  worft  fevers,  that  the  blifters  ei¬ 
ther  do  not  rife  and  fill,  or  difeharge  fuch  yellow, 
greenifh,  fetid,  and  highly  offenfive  fluff,  that  even  ex¬ 
perienced  nurfes  could  give  a  pretty  certain  conjec¬ 
ture  from  the  blifters  of  the  different  degrees  of  ma¬ 
lignity  in  the  fever.  We  have  more  than  once  endea¬ 
voured  to  coneeal  the  bad  ftate  of  fome  patients  in  the 
hofpital  ;  but  a  difeovery  was  always  made  of  their 
condition  in  the  wafhhoufe,  from  the  linen  font  there 
ftained  with  the  difeharges  from  the  bliftered  parts. 

And  indeed  a  careful  infpcdlion  of  the  ftate  and  dif¬ 
eharge  from  the  blifters,  together  with  their  effc£ls, 
furni flies  us,  in  thofe  difeafes,  with  fome  of  the  moft 
certain  diagnoftics  of  their  nature,  and  prognoftics  of 
their  event.” 

Frognofis .  This  diftemper,  where  it  attacks  with 

violence, 
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Febres.  violence,  is  generally  fatal  3  tlie  prognofis  therefore 
L— - /— 4  jnuft  be  commonly  unfavourable,  and  always  uncer¬ 
tain  j  neither  can  any  thing  more  be  faid  on  this  fub- 
je£l,  than  that  an  abatement  of  the  fymptoms  already 
enumerated  affords  a  favourable  prognostic,  and  an  in- 
'Creafe  of  them  the  contrary. 

Cure .  The  cure  of  this  terrible  difeafe,  according  to 
Dr  Hilary,  is  very  eafy  and  fimple.  His  indications 
-are,  I.  To  moderate  the  too  great  and  rapid  motion  of 
the  fluids,  and  abate  the  too  great  heat  and  violence  of 
the  fever  in  the  two  firfl  days  of  the  difeafe,  as  much 
and  as  fafely  as  we  can.  2.  To  evacuate  and  carry,  out 
of  the  body  as  much  of  the  putrid  bile  and  other  hu¬ 
mours,  and  as  expeditioufly  and  fafely  as  poflible.  3.  To 
put  a  flop  to  the  putrefeent  difpofition  of  the  fluids,  and 
to  prevent  the  gangrenes  frorp.  coming  on,  by  fuitable 
antifepties. 

The  firfl:  indication  is  anfwered  by  bleeding,  which, 
in  the  firfl  flagc  of  this  fever,  is  fometimes  abfolutely 
neeeffary  in  fomc  degree  :  the  quantity  to  be  taken 
away  mufl  be  determined  by  the  age  and  flrength  of 
the  patients,  the  degree  of  plethora,  fulnefs  '  of  the 
pulfe,  &c.  When  called  at  the  beginning,  he  orders 
12,  14,  1 6,  18,  or  20  ounces  of  blood  to  be  taken 
away  on  the  firfl  or  fecond  day  3  and  if  the  patient’s 
pulfe  rife  after  the  firfl  bleeding,  or  if  the  fever  ftill 
continue  high  and  the  pulfe  full,  he  repeats  the  bleed¬ 
ing  once  on  the  days  above  mentioned.  But  bleeding 
a  third  time  is  feldom  or  never  required  3  neither  is 
bleeding  on  the  third  day  almoft  ever  neeeffary  3  and 
when  it  is  performed  on  that  day,  it  ought  to  be  done 
with  the  greatefl  caution  and  judgment :  neither  fhould 
a  vein  be  opened  after  the  third  day  in  this  fever,  unlefs 
fome  very  extraordinary  fymptoms  and  circumflances 
require  it  3  which  feldom  or  never  happen.  On  that 
day,  indeed,  the  pulfe  generally  finks,  and  the  blood 
is  in  fueh  a  diffolved  flate,  that  bleeding  mull  be  ac¬ 
counted  highly  pernicious.  Neverthclefs,  it  is  indif- 
penfably  neeeffary  in  the  beginning  of  the  diflemper  3 
and  if  omitted  at  that  time,  the  violent  heat  and  mo¬ 
tion  of  the  blood  increafe  the  putrefcence  of  the  hu¬ 
mours  to  fuch  a  degree  as  to  bring  on  the  fatal  confc- 
quences  much  fooner  than  would  otherwife  have  hap¬ 
pened.  If  blood-letting  be  thus  advifed  by  Dr  Hilary, 
it  has  been  flill  more  flrongly  recommended  by  Dr 
llufh,  who,  in  his  firfl  publication  on  the  fubjedl  of  the 
dreadful  yellow  fever  which  proved  fo  fatal  at  Phila¬ 
delphia,  repreferited  it  as  an  almofl  infallible  remedy 
for  the  difeafe.  But  the  obfervations  and  experience  of 
others  have  by  no  means  confirmed  the  pra&ice  which 
he  recommended. 

After  bleeding,  we  come  to  the  fecond  indication 
of  cure,  namely,  to  evacuate  as  much  of  the  bilious 
and  putrid  humours  as  foon  and  as  fafely  as  we  can. 
The  great  irritation  of  the  flomach,  by  the  putrid  bi¬ 
lious  humours  conflantly  attending  this  fever,  with 
almofl  continual  retchings  and  violent  vomitings,  feem 
to  indicate  the  giving  of  an  emetic  :  but  the  llomach 
is  always  obferved  to  be  fo  violently  flimulated  and  ir¬ 
ritated,  and  mofl  commonly  inflamed,  by  the  acrimony 
of  the  putrefeent  bile,  that  any  emetic,  even  the  mod; 
mild  and  gentle,  giyen  in  the  fmallefl  dofe,  brings  on 
■in  inceffant  vomiting,  which  continues,  in  fpite  of  all 
remedies,  till  a  mortification  and  death  enfue.  Inflead 
of  this,  it  is  proper  to  give  large  draughts  of  warm 
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water,  which,  without  any  additional  flimulus  to  the  <  Typhus. 
flomach,  evacuates  its  acrid  and  putrid  contents,  com-  v 
monly  with  great  relief  to  the  patient :  the  warm  water 
alfo  a6ls  as  an  emollient  fotus  to  the  inflamed  coats  of 
the  flomach  3  and  thus  abates  the  inflammation,  and 
prevents  gangrene  and  mortification  from  coming  on. 

After  the  patient  has  by  this  means  vomited  feven  or 
eight  times,  or  oftener,  and  difeharged  a  great  quantity 
of  yellow  and  blackifh  bilious  matter,  a  grain  or  a  grain 
and  a  half  of  thebaic  extradl  is  given,  in  order  to  pro¬ 
cure  fome  refpite  from  the  violent  retching,  vomitings 
•and  anxiety.  The  perfon  is  defired  to  take  nothing  in¬ 
to  his  flomach  for  two  hours  after  this,  by  which  means 
it  is  feldom  or  never  rejected  3  and  thus  all  the  fymp¬ 
toms  are  confiderably  abated,  the  retching  and  vomit¬ 
ing  either  totally  ceafe  or  are  very  much  leffened,  fo 
that  medicines  may  now  be  exhibited  which  the  flo¬ 
mach  would  not  have  retained  before.  Thefe  are  cool¬ 
ing  acid  juleps,  or  other  antifeptic  remedies  ;  but  neither 
nitre  nor  any  of  its  preparations  will  commonly  be  found 
to  flay  on  the  flomach,  nor,  according  to  Dr  Hilary,  are 
the  nitrous  medicines,  or  even  the  common  antiemetic 
draughts,  proper  to  be  given  in  this  difeafe,  even  though 
they  fhould  agree  with  the  flomach,  oh  account  of  their 
attenuating  property. 

If  the  patient  has  not  a  flool  or  two  after  drinking 
the  warm  Water  and  vomiting,  it  is  neeeffary  to  give  a 
gentle  purging  clyfler  3  and  when  fix  or  eight  hours 
reft  have  been  obtained,  a  gentle  antiphlogiflic  and  an¬ 
tifeptic  purge,  in  order  to  evacuate  by  flool  as  much  of 
the  bilious  matter  as  we  yoffibly  can.  Or  if  the  pa¬ 
tient  has  a  purging  before,  which  fometimes  though 
very  rarely  happens,  a  dofe  of  toafled  rhubarb  is  given, 
and  an  antifeptic  anodyne  after  it  has  operated,  to  abate 
and  check  the  too  great  purging,  but  not  to  flop  it,  as 
this  evacuation  has  been  always  obferved  to  be  of  fer- 
vice,  provided  it  be  not  very  violent. 

After  this  indication  is  completely  anfwered,  the  next 
is  to  exhibit  fuch  proper  antifeptic  medicines  as  may 
flop  the  putrefeent  difpofition  of  the  fluids.  Here  the 
cinchona  would  feem  to  be  the  mofl  proper  remedy  3 
but  unluckily  the  flomachs  of  the  patients  in  this  dif¬ 
eafe  are  fo  much  irritated,  and  fo  apt  to  rejedl  every 
thing,  that  it  cannot  be  retained  in  any  form  whatever. 

In  this  cafe  Dr  Percival  recommends  columbo  root,  the 
infufion'  of  which  is  found  to  be  a  powerful  antiemetic 
and  antiputrefeent  medicine,  and  might  perhaps  fo  far 
alter  the  flate  of  the  flomach  as  to  make  it  bear  the 
bark.  Dr  Hilary,  however,  who  was  ignorant  of  the 
virtues  of  columbo,  fubflituted  the  radix  f er pent ar ice 
Virginian ce  with  fuccefs.  A  flight  infufion  of  this  root 
not  only  fat  eafily  on  the  flomacn  of  the  patients,  but 
moderately  raifed  the  pulfe  and  fever,  both  of  which 
are  now  too  low.  The  following  receipt  was  found  the 
mofl  agreeable  and  efficacious  : 

]J>  Rad.  ferpent.  Virginian.  3ij * 

Croc.  Ang.  3  fs*  M.  et  infunde  vafe  claufo  in.  aq. 
bul.  q.  per  horam  unam  ut  col.  Jvj.  Adde  aq. 
menth.  fimp.  Jij.  Vin.  Maderienf.  Jiv.  Syr.  croc, 
vel  fyr.  e  mecon.  Ji.  Elix.  vitriol,  acid.  q.  f,  ad 
grat.  acid.  fap.  Exliibe  cochlearia  duo  vel  tria  fin- 
gulis  horis  vel  bihoris,  vel  ffepius  pro  re  nata. 

By  the  ufe  of  this  medicine,  and  foft  light  nourifli- 
ment  taken  in  fmall  quantities,  the  pulfe  is  ufually  kept- 
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up  and  the  didemper  goes  off.  But  if,  after  taking 
;  this  a  little  while,  we  fmd  that  the  pulfe  does  not  rife,  . 
but.  on  the  contrary  that  a  coldnefs  of  the  extreme  parts 
comes  on,  the  medicines  mud  be  made  more  warming, 
by  increafmg  the  quantity  of  the  fnakcroot  and  faffron, 
or  by  adding  vinum  croceum ,  confetlio  cardiac  a,  or  the 
like,  but  not  by,  the  ufe  of  volatile  fpirits  and  falts, 
which  hurt  by  their  ftiraulating  and  diffolving  qualities. 
Sliders  Dr  Hilary  reprobates  in  the  ftrongelt  terms, 
and  affirms  that  he  has  feen  the  place  where  a  bliilcr 
was  applied  turned  perfectly  black  and  fphacelated  ;  fo 
that  if  the  fpine  and  end  of  the  ribs  had  not  hindered, 
a  large  fquare  paffage  would  have  been  opened  into  the 
cavity  of  the  thorax,  had  the  patient  lived  a  few  hours 
after  it. 

At  the  lame  time  that  the  flrength  of  the  patient  is 
kept  up  by  the  medicines  above  mentioned,  or  by 
others  fimilar,  he  gave  repeated  gentle  purgatives  every 
fecond  or  third  day,  and  fometimes,  when  the  fymp- 
toms  were  very  urgent,  every  day,  for  four  or  five  days 
fucceffively.  But  if  proper  methods  be  taken  in  the 
beginning  of  the  difeafe,  it  is  feldom  that  fuch  a  repe¬ 
tition  of  purging  is  neceffary. 

Dr  Hilary’s  plan  of  treating  the  yellow  fever  is,  in 
our  opinion,  as  judicious  as  any  that  has  yet  been  pro- 
pofed.  But,  among  the  late  writers,  fome  have  re¬ 
commended  mercury,  particularly  under  the  form  of 
calomel,  as  the  mod  efficacious  remedy  which  can  be 
employed.  In  fome  cafes  it  has  certainly  been  given 
to  an  almoft  incredible  extent,  in  a  very  fhort  time, 
without  exciting  either  purging  or  falivation.  And  it 
cannot  be  denied,  that  patients  have  not  unfrequently 
recovered  under  the  ufc  of  it.  But  calomel  can  no 
more  be  reckoned  an  infallible  remedy  for  this  difeafe 
than  blood-letting. 

Since  the  introduction  of  cold  affufion,  in  the  cure 
of  typhus  fevers,  by  Dr  Currie,  it  has  been  imagined  by 
fome,  that  this  practice  would  afford  a  very  efficacious 
remedy  in  the  typhus  idleroides,  as  well  as  in  the  typhus 
mitior.  But  experience  has  not  yet  confirmed  the  uti¬ 
lity  of  this  practice. 

Some  have  fuggefted  the  internal  ufe  of  the  oxyge¬ 
nated  muriatic  acid,  properly  diluted,  as'  an  article 
from  which  great  benefit  may  be  expected  in  the  yel¬ 
low  fever.  This  practice  deferves,  we  think,  a  fair 
trial :  but  the  utility  of  it  ftill  remains  to  be  determin¬ 
ed  by  experience.  ’ 

To  the  genus  of  typhus  alfo  belong  all  thofe  fevers 
attended  with  very  profufe  and  debilitating  fweats,  and 
which  have  fometimes,  not  without  good  reafon,  been 
accounted  plagues  *,  fuch  as  the  Englifli  fweating-fick- 
nefs,  Miliaris  fudatoria,  Sauv .  fp.  5.  Ephemera  fuda- 
toria,  Sauv .  fp.  7.  Ephemera  Britannica,  Caius  de 
ephem.  Britan . 

Genus  VI.  SYNOCHUS. 

Synochus,  Sauv.  gen.  81.  Lin.  13. 

Lenta,  Lin.  1 4. 

Phrenitis,  Vog.  18. 

Febris  continua  putrida,  Boerh.  730. 

This  is  a  contagious  diflemper,  being  a  complication 
of  a  fynocha  and  typhus  ^  for  the  defeription  and  cure 
of  which,  we  muft  of  confequence  refer  to  what  hath 
been  already  faid  concerning  thefe  difeafes. 
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The  HeSlic  Fever. 

He&ica,  Sauv.  gen.  83.  Lin.  24.  Vog.  80.  Sag.  684. 

This  difeafe  is  reckoned  by  Dr  Cullen  to  be  merely 
fymptomatic  ^  as  indeed  feems  very  probable,  fince  it 
generally  accompanies  abforption  of  pus  into  tho 
blood  from  internal  fuppurations,  or  indeed  from  fuch 
as  are  external,  provided  they  be  very  large  or  of  a 
bad  kind. 

Defeription.  The  beft,  perhaps  the  only  proper,  de¬ 
feription  of  this  diforder  we  have  is  that  by  Dr  Heber- 
den.  According  to  him,  the  appearance  of  the  hedlic 
fever  is  not  unlike  that  of  the  genuine  intermittent 
from  which,  however,  the  difeafe  is  very  different  in 
its  nature,  while  at  the  fame  time  it  is  much  more 
dangerous.  In  the  true  intermittent,  the  three  dages 
of  cold,  heat,  and  fweat,  are  far  more  didindlly  mark¬ 
ed,  the  whole  fit  is  much  longer,  the  period  which  it 
obferves  is  more  conftant  and  regular,  and  the  inter- 
miffions  are  more  perfect,  than  in  the  hedlic  fever. 
For  in  the  latter,  even  during  the  cleared:  remiffion, 
there  is  ufually  a  feveriffi  quicknefs  perceptible  in 
the  pulfe,  which  feldom  fails  to  exceed  the  utmoft 
limit  of  a  healthy  one  by  at  lead:  10  drokes  in  a  mi¬ 
nute. 

The  chilnefs  of  the  hc&ic  fever  is  fometimes  fucceed- 
ed  by  heat,  and  fometimes  immediately  by  a  fvveat 
without  any  intermediate  date  of  heat.  The  heat  will 
fometimes  come  on  without  an^  remarkable  chilnefs 
preceding  ;  and  the  chilnefs  has  been  obferved  to  go 
off  without  being  followed  either  by  heat  or  fweat. 
The  duration  of  thefe  dages  is  feldom  the  fame  for 
three  fits  together  }  and  as  it  is  not  uncommon  for  one 
of  them  to  be  wanting,  the  length  of  the  whole  fit 
mud  vary  mueh  more  than  in  the  true  intermittent  ? 
but  in  general  it  is  much  fhorter. 

A  patient  fubjedled  to  hedlic  fever  is  little  or  nothing 
relieved  by  the  occurrence  of  the  fweat  ,  but  is  often 
as  anxious  and  redlefs  under  it  as  during  the  chilnefs  or 
heat.  When  the  fweat  is  over,  the  fever  will  fome¬ 
times  continue*,  and  in  the  middle  of  the  fever  the  chil¬ 
nefs  will  return  >  which  is  a  mod  certain  mark  of  this 
difeafe. 

The  hedlic  fever  •will  return  with  great  exadlncfiq 
like  an  intermittent,  for  two  or  perhaps  three  fits ;  but 
Dr  Heberden  informs  us,  that  he  does  not  remember 
ever  to  have  known  it  keep  the  fame  period  for  four 
fits  fucceffively.  The  paroxyfm  will  now  and  then  keep 
off  for  10  or  12  days  5  and  at  other  times,  efpecially 
when  the  patient  13  very  ill,  it  will  return  fo  frequent¬ 
ly  on  the  fame  day,  that  the  chilnefs  of  a  new  fit  will 
follow  immediately  the  fweat  of  the  former.  It  is  not 
unufual  to  have  many  threatenings  of  a  diivering  in 
the  fame  day  ;  and  fome  degree  of  drowffinefs  is  apt  to 
attend  the  ceffation  of  a  fit. 

The  urine  in  a  true  intermittent  is  clear  during  the 
fits  and  turbid  during  the  intervals  j  but  in  the  hedlic 
fever  it  is  liable  to  all  kinds  of  irregularity.  It  will  be 
equally  clear  or  turbid  in  both  dages  5  or  turbid  in  the 
fits  and  clear  in  the  intervals  *,  and  fometimes  it  will  be, 
as  in  a  true  intermittent,  clear  during  the  fever,  and 
thick  at  the  going  off. 

Hedlic  patients  often  complain  of  pains  like  thofe 
of  the  rbeumatifm,  which  either  affedl  by  turns  alined 
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Febr«.  every  part  of  tlie  body,  or  elfc  return  conftantly  to  the 
fame  part )  which  is  often  at  a  great  diftknce  from  the 
feat  of  the  principal  diforder,  and,  a  a  far  as  is  known, 
without  any  peculiar  connexion  with  it*  Thofe  pains 
are  fo  violent  in  fome  patients,  as  to  require  a  large 
quantity  of  opium.  As  far  as  Dr  Heberdcn  has  ob- 
ferved,  they  are  moft  common  where  the  he&ic  atifes 
from  fome  ulcer  open  to  the  external  air,  as  in  cancers 
of  the  face,  breaft,  &c.  Joined  with  this  fever,  and 
arifing  probably  from  one  common  caufe,  he  has  been 
furpriied  to  fee  fwellings  of  the  limbs,  neck,  or  trunk 
of  the  body,  rife  up  almoft  in  an  inftant,  as  if  the  part 
was  all  at  once  grown  fatter.  Thefe  fwellings  are  not 
painful,  hard,  or  difcoloured,  and  they  continue  for  fe- 
veral  hours. 

Dr  Heberden  has  feen  this  fever  attack  thofe  who 
leemed  in  tolerable  health,  in  a  fudden  and  violent 
manner,  like  a  common  inflammatory  one  j  and  like 
that,  alfo,  in  a  very  ftiort  time  bring  them  into  immi¬ 
nent  danger  of  their  liVcs  j  after  which  it  has  begun  to 
abate,  and  to  afford  hopes  of  a  perfe£t  recovery.  But 
though  the  danger  might  be  over  for  the  prefent,  and 
but  little  of  a  fever  remain  5  yet  that  little  has  foon  de- 
monftrated,  that  it  was  kept  up  by  fome  great  mifchief 
within,  and,  proving  unconquerable  by  any  remedies, 
has  gradually  undermined  the  health  of  the  patient,  and 
never  ceafed  except  with  his  life.  This  manner  of  its 
beginning,  however,  is  a  rare  occurrence.  It  much 
oftener  diffembles  its  ftrength  at  firft  y  and  creeps  on  fo 
flowly,  that  the  fubje&s  of  it,  though  they  be  not  per- 
fe£lly  well,  yet  for  fome  months  hardly  think  them- 
felves  ill  \  complaining  only  of  being  fooner  tired  with 
exercife  than  ufual,  of  want  of  appetite,  and  of  falling 
away.  But  gentle  as  the  fymptoms  may  feem,  if  the 
pulfe  be  quicker  than  ordinary,  fo  as  to  have  the  artery 
to  beat  90  times  and  perhaps  1 20  times  in  a  minute, 
there  is  the  greateft  reafon  to  be  apprehenflve  of  the 
event.  In  nq  diforder,  perhaps,  is  the  pulfe  of  more 
ufe  to  guide  our  judgment  than  in  the  he&ic  fever  : 
yet  even  here  we  mull  be  upon  our  guard,  and  not 
truft  entirely  to  this  criterion  ;  for  one  in  about  twenty 
patients,  with  all  the  worft  figns  of  decay  from  fome 
incurable  caufe,  which  irrefiftibly  goes  on  to  deftroy 
his  life,  will  fhow  not  the  fmalleft  degree  of  quicknefs, 
nor  any  other  irregularity  of  the  pulfe,  to  the  day  of 
Ills  death. 

CaufeSy  &c.  This  fever  will  fupervene  whenever 
there  is  a  great  colle&ion  of  matter  formed  in  any  part 
of  the  body  5  but  it  more  particularly  attends  upon  the 
inflammation  of  a  fcirrhous  gland,  arid  even  upon  one 
that  is  flight  and  only  juft  beginning  ;  the  fever  grow¬ 
ing  worfe  in  proportion  as  the  gland  becomes  more  in¬ 
flamed,  ulcered,  or  gangrenous.  And  fuch  is  the  ling¬ 
ering  nature  of  thofe  glandular  diforders,  that  the  firft 
of  thofe  ftages  will  continue  for  many  months,  and  the 
fecond  for  fome  years. 

If  this  fcirrhous  inflammation  be  external,  or  in  the 
lungs,  or  fome  of  the  abdominal  vifcera,  where  the 
difturbance  of  their  fun&ions  plainly  points  out  the 
feat  of  the  diforder,  no  doubt  can  be  entertained  con¬ 
cerning  the  caufe  of  the  fever.  But  if  the  part  affe<ft- 
ed  be  not  obvious  to  the  fenfes,  and  its  preeife  func¬ 
tions  be  not  known,  the  he&ic,  which  is  there  only 
part  of  the  train  of  another  difeafe,  may  be  miftaken 
for  the  primary  or  only  affe&ion. 
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Lying-in-women,  on  account  of  the  violence  fu- 
ftained  in  delivery,  generally  die  when  affe&ed  with 
this  fever.  Women  of  the  age  of  near  50  and  up¬ 
wards  are  particularly  liable  to  it.  For,  upon  the 
ceffation  of  their  natural  difeharge,  the  glands  of 
the  breafts,  ovaries,  or  womb,  too  commonly  begin 
to  grow  fcirrhous,  and  proceed  to  be  cancerous. 
Not  only  thefe,  but  the  glandular  parts  of  all  the 
abdominal  vifcera,  are  difpofed  to  be  affe&ed  at  this 
particular  time,  and  to  become  the  feats  of  incurable 
diforders. 

The  injuries  done  to  the  ftomach  and  liver  by  hard 
drinking  are  attended  with  fimilar  fymptoms,  and  ter¬ 
minate  in  the  fame  manner. 

Dr  Heberden  obferves,  that  the  flighted;  wound  by 
a  fine-pointed  inftrument  is  known  upon  fome  occa- 
fions  to  bring  on  the  greateft  difturbances,  and  the 
moft  alarming  fymptoms,  nay  even  death  itfelf.  For 
not  only  the  wounded  part  will  fwell  and  be  painful, 
but  by  turns  almoft  every  part  of  the  body  ;  and  very 
diftant  parts  have  been  known  to  come  even  to  fuppu- 
ration.  Thefe  fymptoms  are  conftantly  accompanied 
with  this  irregular  intermittent,  which  lafts  as  long  as 
any  of  them  remain. 

Prognojts .  This  anomalous  fever  is  never  lefs  dan¬ 
gerous  than  when  it  originates  from  a  kindly  fuppura- 
tion,  into  which  all  the  difeafed  parts  are  melted  down, 
and  for  which  there  is  a  proper  outlet. 

The  fymptoms  and  danger  from  fome  fmall  punc¬ 
tures,  with  their  concomitant  fever,  moft  frequently 
give  way  in  a  few  days  5  though  in  fome  perfons  they 
have  continued  for  two  or  three  months,  and  in  others 
have  proved  fatal. 

The  inflammation  of  internal  fcirrhous  glands,  or  of 
thofe  in  the  breafts,  fometimes  goes  off,  and  the  fever, 
which  depended  upon  it,  ceafes  ;  but  it  much  oftener 
happens,  that  it  proceeds  to  cancerous  and  gangrenous 
ulcers,  and  terminates  only  in  death.  Death  is  alfo, 
almoft  univerfally,  the  confequence  of  he<ftic  fever 
from  tubercles  of  the  lungs,  which  have  in  general  at 
leaft  been  confidered  as  glandular  bodies  in  a  fcirrhous 
ft  ate. 

Cure,  It  is  not  to  be  expe&ed  that  the  fame  re¬ 
medies  will  in  every  cafe  be  adapted  to  a  fever 
which,  arifing  from  very  different  caufes,  is  attend¬ 
ed  with  fuch  a  variety  of  fymptoms.  A  mixture  of 
aflhfcetida  and  opium  has  in  fome  perfons  feemed  Angu¬ 
larly  ferviceable  in  this  fever,  when  brought  on  by  a 
fmall  wound  5  but  in  moft;  other  cafes  the  principal  if 
not  the  foie  attention  of  the  phyfician  muft  be  employ¬ 
ed  in  relieving  the  fymptoms',  by  tempering  tlie  heat, 
by  preventing  both  coftivenefs  and  purging,  by  procur¬ 
ing  fleep,  and  by  checking  the  fweats.  If,  at  the  fame 
time,  continues  Dr  Heberden,  he  put  the  body  into  at 
good  general  health  as  may  be,  by  air,  exercife,  and  % 
proper  courfe  of  mild  diet,  he  can  perhaps  do  nothing 
better  than  to  leave  all  the  reft  to  nature.  In  fome 
few  fortunate  patients,  nature  appears  to  have  fuch  re- 
fources,  as  may  afford  reafon  for  entertaining  hopes  of 
cute,  even  in  very  bad  cafes.  For  fome  have  recovered 
from  this  fever  attended  with  every  fymptom  of  an 
abdominal  vifeus  incurably  'difeafed,  after  all  proba¬ 
ble  methods  of  relief  from  art  had  been  tried  in  vain, 
and  after  the  flefti  and  ftrength  were  fo  exhaufted  as  to 
leave  fcarce  any  hopes  from  nature.  In  thofe  deplora- 
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ble  circumftances,  there  has  arifen  a  fwelling  not  far 
from  the  probable  feat  of  the  diforder,  and  yet  without 
any  difcoverablc  communication  with  it.  This  fwelling 
has  come  to  an  abfcefs j  in  confequencc  of  which  the 
pulfe  has  foon  returned  to  its  natural  Hate,  as  have  alfo 
the  appetite,  flefh,  and  ftrength.  What  nature  has  per¬ 
formed  in  thofe  rare  cafes,  Dr  Heberden  acquaints  us, 
he  has  often  endeavoured  to  imitate,  by  making  iffues 
or  applying  blifters  near  the  feat  of  the  difeafe  7  but  he 
cannot  fay  with  the  fame  fuccefs.  < 

It  feems  at  prefent,  Dr  Heberden  obferves,  to  be 
the  opinion  of  many  pra&itioners,  that  gangrenes  will 
be  Hopped,  and  fuppuration  become  more  kindly,  by 
the  ufe  of  Peruvian  bark  5  and  therefore  this  remedy 
is  always  either  advifed  or  permitted  in  the  irregular 
fever  joined  with  fuppurations  and  gangrenes.  But  he 
affirms  he  does  not  remember  ever  to  have  feen  any 
good  effect  from  cinchona  in  this  fever  unattended  with 
an  apparent  ulcer  '7  and  even  in  gangrenes  it  fo  often 
fails,  that  in  fuccefsful  cafes,  where  it  has  been  admi- 
niftered,  there  mull  be  room  for  fufpicion  that  the  fuc¬ 
cefs  was  owing  to  another  caufe.  Dr  Heberden  acr 
knowledges,  at  the  fame  time,  that  he  never  faw  any 
harm  from  cinchona,  in  thefe,  or  .indeed  in  any  other 
cafes,  except  a  flight  temporary  purging  or  ficknefs, 
where  it  has  happened  to  difagree  with  the  flomach, 
or  where  the  latter  has  been  loaded  by  taking  the  me¬ 
dicine  too  fall,  efpecially  in  dry  bolufes  wrapped  in 
wTafer-paper. 

In  he6lic  illneffes,  where  all  other  means  have  proved 
ineffe&ual,  a  journey  to  Bath  is-  ufually  propofed  by 
the  friends,  and  wifhed  for  by  the  Tick ;  but  Dr  He¬ 
berden  juftly  obferves,  that,  befides  the  fatigue  and 
many  inconveniences  of  a  journey  to  a  dying  perfon, 
the  Bath  waters  are  peculiarly  hurtful  in  this  fever, 
which  they  never  fail  to  increafe,  and  thereby  aggra¬ 
vate  the  fufferings  and  haften  the  death  of  the  pa¬ 
tient. 

Orper  II.  PHLEGMASIA. 

Phlegm afiae  membranofse  et  parcnchymcTtofae,  Sauv. 
Clafs  III.  Ord.  I.  II.  Sag .  605. 

Morbi  febriles  phlogiftici,  Lin.  Clafs  III. 

Febres  continue  compofitae  inflammatoriae,  Vog. 

Morbi  acuti  febriles,  Boer/i .  770. 

Febres  inflammatoriae,  Hoffm.  II.  105.  Lunch.  61. 

The  phlegmafiae,  or  topical  inflammations,  are  a 
very  numerous  afiemblage  of  difeafes.  Their  great 
charadleriftics  are,  the  general  fymptoms  of  fever,  and 
a  topical  inflammation,  attended  with  thelefion  of  fome 
important  function.  In  mofl  inflances,  when  blood,  is 
drawn,  it  is  found  upon  coagulation  to  be  covered  with 
a  buffy  coat.  Under  this  order,  many  important  ge¬ 
nera  are  comprehended,  each  requiring  a  feparate  con- 
fideration. 


Genus  VII.  PHLOGOSIS. 

Sp.  I.  PHLOGOSIS  phlegmone. 

Phlegmone  au<5lorum,  Sauv .  gen.  15.  Lin .  39.  Vog. 
351. 

Inflammatio,  Lin .  231.  Boer/i.  370.  Lunch .  20. 

This  difeafe  is  a  fynocha  fever,  accompanied  with  an 
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inflammation  of  fome  particular  part  either  external  or 
internal,  and  confequently  it  varies  very  much  in  its 
form  and  the  degree  of  danger  attending  it,  according 
to  the  fituation  and  fun£lions  of  the  part  affefled  with 
topical  inflammation.  To  this  fpecies,  therefore,  belong 
the  following  difeafes  : 


Phlogofu. 


Furunculus,  Sauv.  gen.  18.  Vog.  352. 

Teremirithus,  Vog.  381. 

Pupula,  Lin.  275.  Sauv .  p.  6. 

Varus,  Vog.  436.  Lin.  269.  Sauv.  p.  7. 

Bacchia,  Lin.  270. 

Gutta  rofea,  Sauv.  gen.  4. 

Gutta  rofacea,  Vog.  437. 

Hordeolum,  Sauv.  gen.  27.  Lin.  276.  Vog.  434. 

Otalgia,  Sauv.  gen.  197.  Lin.  44.  Vog.  148. 

Dolor  otalgicus,  Hoffm.  II.  336. 

Parulis,  Vog.  362. 

Maftodynia,  Sauv.  gen.  210.  Vog.  153. 

Paronychia,  Sauv.  gen.  21.  Lin.  258.  Vog.  345. 

Arthrocace,  Sauv.  gen.  78.  Lin.  2 56. 

Paedarthrocace,  Vog.  419. 

Spina  ventofa,  Boerh.  526. 

Phimofis,  Sauv.  gen.  22.  Lin.  297.  Vog.  348. 

Paraphimofis,  Vog.  349. 

For  the  cure  of  inflammations,  Dr  Cullen  lays  down 
the  following  indications.  I.  To  remove  the  remote 
caufes  when  they  are  evident  and  continue  to  operate. 
2.  To  take  off  the  phlogiftic  diathefis  affe&ing  the 
.whole  fyflem,  or  the  particular  part.  3.  To  take  off 
the  fpafm  of  the  particular  part,  by  remedies  applied  to 
the  whole  fyflem,  or  to  the  part  itfelf. 

The  means  of  removing  the  remote  caufes  will  rea¬ 
dily  occur,  from  confidering  the  particular  nature  and 
cireum fiances  of  the  different  kinds.  Acrid  matters 
mufl  be  removed,  or  their  a&ion  muff  be  prevented, 
by  the  application  of  demulcents.  Comprefling  and 
overfiretching  pow’ers  mufl  be  taken  away  \  and  from 
their  feveral  circumftances,  the  means  of  doing  fo  will 
be  obvious. 

The  means  of  taking  off  the  phlogiftic  diathefis  of 
the  fyflem  are  the  fame  With  thofe  already  mentioned 
under  the  cure  for  fynocha.  The  means  of  taking  off 
the  fpafm  alfo  from  the  particular  part,  are  .  much  the 
fame  with  thofe  already  mentioned.  Only  it  is  to.be 
remembered,  that  topical  bleedings,  fuch  as  cupping 
with  fcarifications,  applying  leeches,  &c.  are  in  this 
cafe  much  more  indicated  }  and  that  fome  of  the  other 
remedies  are  to  be  dire&ed  more  particularly  to  the 
part  affe6led,  as  (hall  be  more  fully  confidered  when 
we  treat  of  thofe  difeafes  attended  with  particular  in¬ 
flammations. 

When  a  tendency  to  fuppuration  is  perceived,  the 
proper  indication  is  to  promote  the  produ6lion  of  per- 
fe6l  pus  as  much  as  poflible.  For  this  purpofe  various 
remedies,  fuppofed  to  poffcfs  a  fpecific  power,  have 
been  propofed  :  but  it  does  not  appear  that  any  of  them 
are  poffeffed  of  a  virtue  of  this  kind  )  and,  in  Dr  Cul¬ 
len’s  opinion,  all  that  can  be  done  is  to  favour  the 
fuppuration  by  fuch  applications  as  may  .fupport  a  mo¬ 
derate  heat  in  the  part,  by  fome  tenacity  confine  the 
perfpiration,  and  by  an  emollient  quality  may  weaken 
the  coheflon  of  the  teguments,  and  favour  their  erofion. 
As  all  abfeeffes  are  occafloned  by  the  effufton  of  fluids, 
and  as  in  the  cafe  of  certain  effufions  a  fuppuration  be¬ 
comes 
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phlegma-  comes  not  only  Unavoidable  but  delirable,  it  may  be 
f13e-  i  fuppofed  that  molt  of  the  means  of  procuring  a  refolu- 
tion,  by  diminifhing  the  force  of  circulation,  &c.  ought 
to  be  avoided.  But  as  we  obferve  on  the  one  hand, 
that  a  certain  degree  of  increafed  impetus,  or  of  the  ori¬ 
ginal  fymptoms  of  inflammation,  is  neceffary  to  produce 
a  proper  fuppuration  $  fo  it  is  then  efpecially  neceffary 
to  avoid  thofe  means  of  refolution  which  may  diminifli 
too  much  the  force  of  circulation.  And  on  the  other 
hand,  as  the  impetus  of  the  blood,  when  violent,  is  found 
to  prevent  the  proper  fuppuratipn  j  fo,  in  fuch  cafes, 
though  a  tendency  to  fuppuration  may  have  begun,  it 
may  be  proper  to  continue  thofe  means  of  refolution 
which  moderate  the  force  of  the  circulation.  With  re- 
IpeCt  to  the  opening  of  abfeeffes  when  completely  form¬ 
ed,  fee  the  article  Surgery. 

When  an  inflammation  has  taken  a  tendency  to  gan¬ 
grene,  that  event  is  to  be  prevented  by  every  pofhble 
means  ;  and  thefc  muft  be  different  according  to  the 
nature  of  the  feveral  caufes  :  but  after  a  gangrene  has 
in  fome  degree  taken  place,  it  can  be  cured  only  by 
the  feparation  of  the  dead  from  the  living  parts.  This 
in  certain  circumftances  can  be  performed,  and  moft 
properly,  by  the  knife.  In  other  cafes  it  can  be  done 
by  exciting  a  fuppuratory  inflammation  on  the  verge 
of  the  living  part,  whereby  its  cohefion  with  the  dead 
part  may  be  everywhere  broken  off,  fo  that  the  latter 
may  fall  off  by  itfelf.  While  this  is  doing,  it  is  pro¬ 
per  to  prevent  the  further  putrefa&ion  of  the  Npart,  and 
its  fpreading  wider.  For  this  purpofe  various  antifep- 
tic  applications  have  been  propofed  :  but  Dr  Cullen  is 
of  opinion,  that  while  the  teguments  are  entire,  thefc 
applications  can  hardly  have  any  effeft  j  and  therefore 
that  the  fundamental  procedure  muft  be  to  fcarify  the 
part  fo  as  to  reach  the  living  fubftance,  and,  by  the 
wounds  made  there,  to  excite  the  fuppuration  required. 
By  the  fame  incilions  alfo  we  give  accefs  to  antifeptics, 
which  may  both  prevent  the  progrefs  of  the  putrefac¬ 
tion  in  the  detid,  and  excite  the  inflammation  neceffary 
on  the  verge  of  the  living  parts. 

When  the  gangrene  proceeds  from  lofs  of  tone,  and 
when  this,  communicated  to  the  neighbouring  parts, 
prevents  that  inflammation  which,  as  we  have  faid,  is 
requifite  to  the  feparation  of  the  dead  parts  from  the 
living,  it  will  be  neceffary  to  obviate  this  lofs  of  tone 
by  tonic  medicines  given  internally  5  and  for  this  pur¬ 
pofe  cinchona  has  been  found  to  be  moft  effe&ual. 
But  when  the  gangrene  arifes  from  the  violence  of  in¬ 
flammation,  the  bark  may  not  only  fail  of  proving  a 
remedy,  but  may  do  harm  :  for  its  power  as  a  tonic  is 
efpecially  fuited  to  thofe  cafes  of  gangrene  which  pro¬ 
ceed  from  an  original  lofs  of  tone,  as  in  the  cafe  of  palfy 
and  oedema  5  or  in  thofe  cafes  where  a  lofs  of  tone  takes 
place  after  the  original  inflammatory  fymptoms  are  re¬ 
moved. 

On  the  other  hand,  Mr  Bell  is  of  opinion,  that  in- 
cifions  made  with  a  view  to  admit  the  operation  of  an- 
tifeptic  remedies  in  gangrenes,  as  well  as  the  remedies' 
themfelves,  muft  be  pernicious  from  the  irritation  they 
occafion,  and  from  the  danger  of  wounding  blood- 
veffels,  nerves,  or  tendons,  and  alfo  by  allowing  a  free 
paffage  for  the  putrefeent  fluids  into  the  parts  not 
yet  affeCted.  And  unlefs  they  be  carried  fo  deep  as 
to  reach  the  found  parts,  applications  of  the  antifcptic 
kind  can  never  have  any  effect  in  anfvrering  the  pur- 
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pofe  for  which  they  were  intended.  The  fame  author  Phlogofis. 
alfo  remarks,  that  all  the  advantages  commonly  obfer- ' 
ved  from  the  great  number  of  applications  recommend¬ 
ed  for  gangrene,  are  obtained  with  more  eafe,  and  ge¬ 
nerally  too  with  more  certainty,  from  the  ufe  of  fome 
gentle  ftimulating  embrocation  \  which,  by  exciting  a 
flight  irritation  upon  the  furface,  efpecially  when  aflift- 
ed  by  a  free  ufe  of  cinchona,  produces  for  the  moft  part 
fuch  a  degree  of  inflammation  as  is  wifhed  for.  With 
this  view  he  lias  frequently  known  a  weak  folution  of 
fal  ammoniac,  a  dram  of  the  fait  to  two  ounces  of  vine¬ 
gar  and  fix  of  water,  form  a  mixture  of  very  proper 
ftrength  for  every  purpofe  of  this  kind.  But  the  degree 
of  ftimulus  can  eaftly  be  either  increafed  or  diminiftied 
according  to  circumftances,  by  uftng  a  larger  or  fmaller 
proportion  of  the  fait. 


Whenever,  either  by  the  means  recommended,  or  by 
a  natural  exertion  of  the  fyftem,  a  flight  inflammation 
appears  between  the  difeafed  and  found  parts,  we  may 
in  general,  with  tolerable  certainty,  cxpeCt,  that  in  due 
time  the  parts  will  be  feparated  \  and  when  a  full  fup¬ 
puration  is  once  fairly  eftablifticd,  there  can  be  little 
doubt  that  the  mortified  parts  will  be  foon  and  eafily 
removed. 

A  complete  feparation  being  effected,  the  fore  is  to 
be  treated  in  the  manner  deferibed  under  the  article 
Surgery  j  with  a  proper  attention,  at  the  fame  time, 
to  the  fupport  of  the  general  fyftem  by  the  continuance 
of  nouriftiing  diet,  and  cinchona  with  fuch  quantities  of 
wine  as  may  feem  neceffary. 

With  regard  to  the  bark,  however,  it  is  proper  to 
take  notice  of  another  cafe  of  mortification  in  which  it 
is  likewife  unfuccefsful,  as  well  as  in  that  attended  with 
a  high  degree  of  inflammation  \  and  that  is,  in  thofe 
mortifications  of  the  toes  and  feet,  common  in  old 
people,  or  which  arife  from  any  caufe  increafing  the 
rigidity  of  the  veffels  to  fuch  a  degree  as  to  prevent  the 
motion  of  the  fluids  through  them.  In  this  cafe  Mr 
Pott  has  difeovered,  that  all  kinds  of  warm  applications 
are  very  unfuccefsful  $  but  by  the  free  ufe  of  opium,  to¬ 
gether  with  fedatives  and  relaxants  externally  applied, 
he  has  frequently  feen  the  tumefaction  of  the  feet  and 
ankles  fubfide,  the  fkin  recover  its  natural  colour,  and 
all  the  mortified  parts  feparate  in  a  very  Ihort  time, 
leaving  a  clean  fore.  But  as  to  fcarifications,  or  any 
other  attempt  to  feparate  artificially  the  mortified  from 
the  found  parts,  he  thinks  them  very  prejudicial,  by 
giving  pain  *,  which  is  generally  of  itfelf  violent  in  this 
difeafe,  and  which  feems  to  have  a  great  (hare  in  pro¬ 
ducing  the  other  evils. 

The  other  terminations  of  inflammation  either  do 
not  admit  of  any  treatment  except  that  of  preventing 
them  by  refolution,  or  properly  belong  to  the  article 
Surgery. 


Sp.  II.  Phlogosis  erythema.  173- 

Erythema,  Sauv.  gen.  11. 

Eryfipelas  auCIorum,  Vog .  343. 

Hieropyr.  Vog .  344. 

Anthrax,  Sauv.  gen.  19.  Lin.  272.  Vog .  353. 

Carbo  et  carbunculus  audorum. 

Erythema  gangraenofum,  Sauv.  fp.  7. 

Erythema  a  frigore. 

Erythema  pernio,  Sauv.  fp.  4. 

Pernio,  Lin .  259.  Vog .  350. 
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Erythema  ambufuo,  Sauv.  fp.  2. 

,  Eryfipelas  ambuftio,  Sauv.  fp.  4. 

Combuftura,  Lin .  245. 

Combuftio,  Boerk.  476. 

Encaufis,  Vog.  347. 

Erythema  ab  acri  alieno  applicato. 

Eryfipelas  Sinenfe,  Sauv .  fp.  7. 

Erythema  ab  acri  inquilino. 

Erythema  intertrigo,  Sauv.  fp.  5. 

Intertrigo,  Lin .  247.  Vog.  502. 

Erythema  a  compreflione. 

Erythema  paratrima,  Sauv.  fp.  6. 

Erythema  h  pun£lura,  Sauv.  fp.  9. 

Eryfipelas  a  vefpis,  Sauv.  fp.  19. 

Pfydracia  a  vefpis,  Sauv.  fp.  2. 

Erythema  cum  phlegm  one. 

Eryfipelas  phlegmonodes  au£torum. 

Erythema  cum  cedemate. 

Eryfipelas  fymptomaticum,  Sauv.  fp.  6. 

The  word  erythema  does  not  apply  to  any  primary 
difeafe,  but  to  a  great  number  of  thofe  cutaneous  in¬ 
flammations  denominated  by  another  general  term,  viz, 
the  eryfipelas ,  or  “  St  Anthony’s  fire and  which  be¬ 
ing  commonly  fymptomatic  of  fome  other  inflammation 
or  diforder,  are  to  be  removed  only  by  removing  the  pri¬ 
mary  difeafe  :  the  erythema  is  found  fcarcely  to  bear 
any  kind  of  warm  application  to  itfelf  \  and  is  very  apt, 
if  treated  as  a  primary  difeafe,  to  terminate  in  a  gan¬ 
grene  of  the  part  affected,  or  fome  other  diforder  flill 
more  dangerous.  The  difference  between  the  phlegmon 
or  preceding  fpecies,  and  erythema ,  according  to  Dr 
Cullen,  is,  that,  in  the  former,  the  inflammation  feems 
particularly  to  affect  the  veffels  on  the  internal  furface 
of  the  fkin,  communicating  with  the  lax  adjacent  cel¬ 
lular  texture ;  whence  a  more  copious  effufion,  and  that 
too  of  ferum  convertible  into  pus,  takes  place.  In 
the  erythema  the  affection  is  of  the  veffels  on  the  ex¬ 
ternal  furface  of  the  fkin  communicating  with  the  rete 
?nucofum.  This  affe&ion  does  not  admit  of  any  effufion 
but  what  feparates  the  cuticle,  and  gives  occaflon  to  the 
formation  of  a  blifter,  while  the  fmaller  fize  of  the  vef¬ 
fels  admits  only  of  the  effufion  of  a  thin  fluid  very  fel- 
dom  convertible  into  pus.  For  the  cure  of  the  fever 
attended  with  erythema  or  eryfipelas ,  fee  below  ;  and 
for  the  external  treatment  of  erythema,  fee  Surgery. 

Genus  VIII.  OPHTHALMIA. 

InfiafJimation  of  the  E  TES. 

Ophthalmia,  Sauv.  gen.  196.  Lin.  43.  Vog.  341. 

Sag.  231.  Junck.  24. 

Chemofis,  Vog.  46. 

Ophthalmites,  Vog.  47. 

Inflammatio  oculorum,  Hojfm.  II.  165, 

Ophthalmia  taraxis,  Sauv.  fp.  1. 

Ophthalmia  humida,  Sauv.  fp.  8. 

Ophthalmia  chemofis,  Sauv.  fp.  1 2. 

Ophthalmia  eryfipelatofa,  Sauv.  fp.  7. 

Ophthalmia  puftulofa,  Sauv.  fp.  6. 

Ophthalmia  phlyflaenodes,  Sauv.  fp.  21. 

Ophthalmia  choroeidea,  Sauv.  fp.  13. 

Ophthalmia  tenebricofa,  Sauv.  fp.  JO. 

Ophthalmia  trachoma,  Sauv.  fp.  4. 

Ophthalmia  ficca,  Sauv .  fp.  5. 
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angularis,  Sauv.  fp.  14, 
tuberculofa,  Sauv.  fp.  3. 
trichiafis,  Sauv.  fp.  2. 
cancrofa,  Sauv.  fp.  15. 
a  fynechid,  Sauv.  fp,  16. 

&  lagophthalmo,  Sauv.  fp.  17. 
ab  elcomate,  Sauv.  fp.  1 8. 
ab  ungue,  Sauv.  fp.  19. 
a  cornese  fiftula,  Sauv.  fp.  20. 
uveae,  Sauv.  fp.  22. 
metaftatica,  Sauv.  fp.  24. 
fcrophulofa,  Sauv.  fp.  9. 
fiphylitica,  Sauv.  fp.  11. 
febricofa,  Sauv.  fp.  23. 
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From  reading  this  long  lift  of  diftin&ions  which 
authors  have  invented  in  the  ophthalmia,  it  is  evident, 
that  by  far  the  greateft  part  of  them  are  fymptomatic, 
or  merely  the  confequence  of  other  diforders  prefent 
in  the  habit*,  and  therefore  the  remedies  muft  be 
dire&ed  towards  the  removal  of  thefc  primary  difor¬ 
ders  *,  and  when  they  are  gone  the  ophthalmia  will  be 
removed  of  courfc.  Dr  Cullen  obferves,  that  the  in¬ 
flammation  of  the  eye  may  be  confidered  as  of 'two 
kinds  *,  according  as  it  is  feated  in  the  membranes  of 
the  ball  of  the  eye,  when  it  is  named  ophthalmia  mem~ 
hranarum ;  or  as  it  is  feated  in  the  febaceous  glands 
placed  in  the  tarfus,  or  edges  of  the  eyelids,  in  which 
cafe  it  may  be  termed  ophthalmia  tarfi.  Thefe  two 
kinds  are  very  frequently  connected  together,  as  the 
one  may  excite  the  other  j  but  they  are  ftill  to  be  di- 
flinguilhed  according  as  the  one  or  the  other  may  hap¬ 
pen  to  be  the  primary  affe&ion. 

I.  The  inflammation  of  the  membranes  of  the  eye  af- 
fe£ts  efpecially,  and  moft  frequently,  the  adnata,  and 
appears  in  a  turgefcence  of  its  veffels  5  fo  that  the  red 
veffels  which  are  naturally  there,  become  not  only  in- 
ereafed  in  fize,  but  many  more  appear  than  in  a  natural 
ftatc.  This  turgefcence  of  the  veffels  is  attended  with 
pain,  efpecially  upon  the  motion  of  the  ball  of  the  eye  $ 
and  this  irritation,  like  every  other,  applied  to  the 
furface  of  the  eye,  produces  an  effufion  of  tears  from 
the  lachrymal  gland. 

The  inflammation  commonly,  and  chiefly,  affe&s 
the  adnata  fpread  on  the  anterior  part  of  the  bulb  of 
the  eye  *,  but  ufually  fpread s  alfo  along  the  continua¬ 
tion  of  the  adnata  on  the  infide  of  the  palpebree  ;  and 
as  that  is  extended  on  the  tarfus  palpebrarum,  the  ex- 
cretories  of  the  febaceous  glands  opening  there  are 
alfo  frequently  affe&ed.  When  the  affection  of  the 
adnata  is  confiderable,  it  may  be  communicated  to  the 
fubjacent  membranes  of  the  eye,  and  even  to  the  reti¬ 
na  itfelf  5  which  thereby  acquires  fo  great  fenfibility, 
that  every  impreffion  of  light  becomes  painful.  The 
inflammation  of  the  membranes  of  the  eye  is  in  differ¬ 
ent  degrees,  according  as  the  adnata  is  more  or  lefs 
affe&ed,  or  according  as  the  inflammation  is  either  of 
the  adnata  alone,  or  of  the  fubiacent  membranes  alfo  \ 
and  upon  thefe  differences,  different  fpecies  have  been 
eftablifhed  *,  but  they  feem  all  to  differ  only  in  degree, 
and  are  to  be  cured  by  the  fame  remedies  more  or  lefs 
employed. 

The  proximate  caufe  of  ophthalmia  is  not  different 
from  that  of  inflammation  in  general  ;  and  the  dif¬ 
ferent  circumftances  of  ophthalmia  may  be  explained 
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Phlegma-  by  the  difference  of  its  remote  caufes,  and  by  the  dif- 
fiag;  ferent  parts  of  the  eye  which  it  happens  to  affe&  j  as 
’  may  be  underftood  from  what  has  been  already  faid. 
We  fliall  therefore  proceed  to  give  an  account  of  the 
method  of  cure. 

The  great  obje&s  to  be  aimed  at  in  the  treatment 
of  ophthalmia,  arc,  in  the  firft  place,  the  refolution 
of  the  inflammation  which  has  already  taken  place  , 
and,  fecondly,  the  removal  of  thofe  coniequcnces  which 
frequently  arife  from  the  inflammation,  efpccially  if  it 
have  been  of  long  Handing.  But  befides  tliefe,  while 
it  has  appeared  from  former  obfervation,  that  there  is 
a  peculiar  difpofltion  to  the  difeafe,  practices  may  often 
be  fuccefsfully  employed  to  combat  this  difpofltion,  and 
thus  prevent  the  return  of  the  affe£lion. 

The  ophthalmia  membranarum  requires  the  reme¬ 
dies  proper  for  inflammation  in  general  5  and  when  the 
deeper-feated  membranes  are  affc&ed,  and  efpecially 
when  a  pyrexia  is  prefent,  large  general  bleedings  may 
be  neceffary.  But  this  laft  is  feldom  requifite,  and, 
for  the  moil  part,  the  ophthalmia  is  an  affe&ion  mere¬ 
ly  local,  accompanied  with  little  or  no  pyrexia.  Ge¬ 
neral  bleedings  therefore  have  little  effe£t  upon  it,  and 
the  cure  is  chiefly  to  be  obtained  by  topical  bleedings, 
that  is,  blood  drawn  from  the  veffels  near  the  inflamed 
part ;  and  opening  the  jugular  vein,  or  the  temporal 
artery,  may  be  confidered  as  in  fome  meafure  of  this 
kind.  It  is  commonly  fufficient  to  apply  a  number  of 
leeches  round  the  eye  ;  but  it  is  perhaps  ftill  better 
to  draw  blood  by  cupping'  and  fcarifying  from  the 
temples.  In  many  calcs,  the  molt  effe&ual  remedy 
is  to  fcarify  the  internal  furface  of  the  inferior  eye¬ 
lid,  and  to  cut  the  turgid  veffels  upon  the  adnata  itfelf. 

Befides  bloodletting,  purging,  as  a  remedy  fuited 
to  inflammation  in  general,  lias  been  confidered  as  pe¬ 
culiarly  adapted  to  inflammation  in  any  part  of  the 
head,  and  therefore  to  ophthalmia  ;  and  it  is  fometimes 
ufeful  :  but,  for  the  reafons  given  before  with  refpeft 
to  general  bleeding,  purging  in  the  cafe  of  ophthal¬ 
mia  does  not  prove  ufeful  in  any  proportion  to  the  eva¬ 
cuation  excited. —  For  relaxing  the  fpafm  in  the  part, 
and  taking  off  the  determination  of  the  fluids  to  it, 
bliftering  near  the  part  lias  commonly  been  found  ufe¬ 
ful.  When  the  inflammation  does  not  yield  to  the  ap¬ 
plication  of  blifters  after  topical  bleeding,  great  bene¬ 
fit  is  often  obtained  by  fupporting  a  difeharge  from 
the  bliftered  part,  under  the  form  of  an  iffue,  by  which 
means  a  more  permanent  determination  of  blood  from 
the  part  is  obtained. 

It  is  probably  alfo  on  the  fame  principle  that  the 
good  effe&s  obtained  from  the  ufe  of  errhine  medicines 
in  obftinate  cafes  of  ophthalmia  are  to  be  accounted 
for.  By  tliefe  errliines,  in  particular,  wliich  occafion 
and  fupport  for  fome  time  a  great  difeharge  from  the 
nofe,  great  benefit  has  often  been  obtained.  The 
powder  of  afarabacca,  or  the  infufion  of  hippocaftanum, 
liiuffed  up  the  nofe  at  bedtime  in  proper  dofes,  are  often 
productive  of  the  beff  effects,  when  many  other  reme¬ 
dies  have  been  tried  in  vain. 

Ophthalmia,  as  an  external  inflammation,  admits  of 
topical  applications.  All  thofe,  however,  which  in- 
creafe  the  heat  and  relax  the  veffels  of  the  part,  prove 
hurtful ;  and  the  ad  million  of  cool  air  to  the  eye,  and 
the  application  of  cooling  and  affringent  medicines, 


which  at  the  fame  time  do  not  produce  irritation,  prove 
ufeful.  Of  all  thefe  the  folution  of  acetitc  of  lead,  af- 
fiduoufly  applied,  is  perhaps  the  beff.  In  the  cure  of 
this  diftemper,  indeed,  all  irritation  muff  carefully  be 
avoided,  particularly  that  of  light ;  and  the  only  cer¬ 
tain  means  of  doing  this  is  by  keeping  the  patient  in  a 
very  dark  chamber. 

2.  In  the  ophthalmia  tarfi ,  the  fame  medicines  may  hr 
neceffary,  as  have  been  already  recommended  for  the 
ophthalmia  membranarum.  However,  as  the  ophthal¬ 
mia  tarfi  may  often  depend  upon  an  acrimony  depofit- 
ed.  in  the  febaceous  glands  of  the  part,  fo  it  may  re¬ 
quire  various  internal  remedies  according  to  the  variety 
of  the  acrimony  in  fault ;  for  which  we  muff  refer  to 
the  consideration  of  fcrophula,  fiphylis,  or  other  dif- 
eafes  with  which  this  ophthalmia  may  be  connc&ed  5 
and  where  thefe  fhall  not  be  evident,  certain  remedies 
more  generally  adapted  to  the  evacuation  of  acrimony, 
fuch  as  mercury,  may  be  employed.  In  the  ophthal¬ 
mia  tarfi,  it  almoff  conftantly  happens  that  fome  ul¬ 
cerations  are  formed  on  the  tarfus.  Thefe  require  the 
application  of  mercury  and  copper,  which  alone  may 
fometimes  cure  the  whole  affection  and  they  may  be 
ufeful  even  when  the  difeafe  depends  upon  a  fault  of 
the  whole  fyffem. 

Both  in  the  ophthalmia  membranarum,  and  in  the 
ophthalmia  tarfi,  it  is  neceffary  to  obviate  that  gluinfr 
together  of  the  eyelids  which  commonly  happens  in 
fleep  *,  and  which  may  be  done  by  iiifinUating  a  little 
of  any  mild  un£luous  medicine  between  the  eyelids  be¬ 
fore  the  patient  fhall  go  to  fleep. 

The  {lighter  kinds  of  inflammations  from  the  duff 
or  the  fun,  may  be  removed  by  fomenting  with  W'arin 
milk  and  neater,  adding  a  fmall  portion  of  brandy  • 
and  by  anointing  the  borders  of  the  eyelids  with  un- 
guentum  mice,  or  the  like,  at  night,  efpecially  when 
thofe  parts  are  excoriated  and  fore.  But  in  bad  cafes 
after  the  inflammation  has  yielded  a  little  to  evacua¬ 
tions,  the  cataplafma  alumims  of  the  London  Pharma¬ 
copoeia  fpread  on  lint,  and  applied  at  bedtime,  lias  been 
found  the  beff  external  remedy.  Before  the  ufe  of 
the  latter,  the  folution  of  fulphate  of  zinc  is  preferibed 
with  advantage  5  and  in  violent  pains  it  is  of  fervice 
to  foment  frequently  with  adeco&ion  of  white  poppy- 
heads.  One  of  the  moft  common  and  moft  difaorec- 
able  confequcnces  of  ophthalmia,  is  an  offufeation  of 
the  pornea,  fo  far  obftru£ing  the  paffage  of  light  as 
to  diminifh  or  prevent  vifion.  This  is  fometimes  fo 
confiderable  as  to  admit  of  removal  by  operation  : 
but  in  {lighter  cafes  it  may  often  be  removed  by  the 
application  of  different  gentle  efcharotics  5  and  in  this 
wray,  without  the  leaft  danger  of  any  inconvenience, 
good  effects  are  often  obtained,  from"  gently  introdu¬ 
cing  into  the  eye*  at  bedtime  a  powder  confiding  of 
equal  parts  of  fupertartrite  of  potafs  and  fugar,  reduced 
together  to  a  fine  powder. 

Where  there  is  a  difpofltion  to  frequent  returns  of 
this  affc&ion,  cinchona  is  often  employed  with  fuc- 
cefs  in  combating  it :  But  nothing  in  general  anfwers 
better  than  frequent  and  regular C  cold  bathing  of  the 
eyes. 

Befides  the  various  fpecies  of  ophthalmia  which  were 
before  known  in  Britain,  another  has  lately  been  intro¬ 
duced,  that  contagious  ophthalmia,  viz,  with  which  the 
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Phlcgma-  Britilli  troops  were  affc£led  in  Egypt,  and  which  they 
,  ^  have  imported  into  this  idand  'on  their  return  from 

v  thence. 

Of  this  affection  many  intereding  accounts  have  been 
publidied.  Perhaps  the  beft  is  an  elaborate  treatife  by 
Mr  Edmondon,  who  has  had  many  opportunities  of 
witneffmg  the  affeflion,  and  extenfive  pra&ice  in  the 
treatment  of  the  difeafe,  both  in  Egypt  and  in  Britain. 
To  his  -work  therefore  we  may  refer  thofe  who  wifti  for 
the  molt  full  information  refpedling  it.  We  diall  only 
obferve,  that  now,  no  doubt  can  be  entertained  relpedt- 
ing  the  contagious  nature  of  the  difeafe  }  and  that 
therefore  the  firft  great  obje£l  neceffary  in  the  treat¬ 
ment  is  the  complete  feparation  of  the  difeafed  from  the 
found. 

1 75  Genus  IX.  PHRENITIS. 

PHRENSY ,  or  Inflammation  of  the  BRAIN. 

Phrenitis,  Sauv.  gen.  ioi.  Lin.  25.  Sag.  gen.  301. 

Boerh.  771.  Hojfm.  II.  131.  Junck.  63. 

Phrenifmus,  Vog.  45. 

Cephalitis,  Sauv.  gen.  109.  Sag.  gen.  310. 

Sphacelifmus,  Lin.  32. 

Phrenitis  vera,  Sauv.  fp.  1.  Boerh.  77 1. 

Phrenitis  idiopathica,  Junck.  63. 

Cephalalgia  indammatoria,  Sauv .  fp.  9. 

Cephalitis  fpontanea,  Sauv.  fp.  3. 

Cephalitis  firialis,  Sauv.  fp.  4. 

Siriafis,  Vog.  34. 

Cephalitis  Littriana,  Sauv.  fp.  5. 

Dr  Cullen  obferves,  that  the  true  phrenitis,  or  in¬ 
flammation  of  the  membranes  or  fubftance  of  the  brain, 
is  very  rare  as  an  original  difeafe  :  but,  as  a  fymptom 
of  others,  much  more  frequent ;  of  which  the  following 
kinds  are  enumerated  by  different  authors  : 

Phrenitis  fy nochi  pleuriticse,  Sauv.  fp.  2. 

Phrenitis  fynochi  fanguineae,  Sauv.  fp.  4. 

Phrenitis  calentura,  Sauv.  fp.  II. 

Phrenitis  Indica,  Sauv.  fp.  1 2. 

Cephalitis  TEgyptiaca,  Sauv.  fp.  1. 

Cephalitis  cpidemiea  anno  1510,  Sauv.  fp.  6. 

Cephalitis  vermhiofa,  Sauv.  fp.  7. 

Cephalitis  cerebelli,  Sauv.  fp.  8. 

Phrenitis  miliaris,  Sauv.  fp.  3. 

Phrenitis  variolofa,  Sauv.  fp.  5. 

Phrenitis  morbillofa,  Sauv.  fp.  6. 

Phrenitis  a  plica,  Sauv.  fp.  8. 

Phrenitis  aphrodifiaca,  Sauv.  fp.  9. 

Phrenitis  a  tarantifmo,  Sauv.  fp.  14. 

Phrenitis  hydrophobica,  Sauv.  fp.  15. 

Phrenitis  a  dolore,  Sauv.  fp.  13. 

Cephalitis  traumatica,  Sauv.  fp.  2. 

Defcription.  The  figns  of  an  impending  phrenitis 
are,  immoderate  and  continual  watchings  *,  or  if  any 
lleep  be  obtained,  it  is  difturbed  with  dreams,  and 
gives  no  refrelhment  *,  acute  and  lading  pains,  efpe- 
cially  in  the  hind  part  of  the  head  and  neck  ,  little 
third  \  a  great  and  dow  refpiration,  as  if  proceeding 
from  the  bottom  of  the  bread  ;  the  pidfe  fometimes 
fmall  and  dow,  fometimes  quick  and  frequent  *,  a  fup- 
preffion  of  urine  ;  and  forgetfulnefs.  The  didemper 
when  prefent  may  be  know  by  the  following  dgns  : 


Practice, 

The  veins  of  the  head  fwell,  and  the  temporal  arteries  Phrenitis. 
throb  mueh  \  the  eyes  are  fixed,  fparkle,  and  have  a  v“-"* V-—** 
fierce  afpe£l ;  the  fpeech  is  incoherent,  and  the  patient 
behaves  very  roughly  to  the  bydanders,  with  furious 
attempts  to  get  out  of  bed,  not  indeed  continually,  but 
returning  as  it  were  by  paroxyfms  \  the  tongue  is  dry, 
rough,  yellow,  or  black  *  there  is  a  coldnefs  of  the  ex*' 
ternal  parts  ♦,  a  pronenefs  to  anger  ;  chattering  of  the 
teeth  \  a  trembling  of  the  hands,  with  which  the  fick 
feem  to  be  gathering  fomething,  and  actually  do  gather 
the  naps  off  the  bed-clothes. 

Caufes  of  and  perfons  JuhjeB  to,  this  dif order.  People 
of  a  hot  and  bilious  habit  of  body,  and  fuch  as  are  of 
a  padionate  difpoiition,  are  apt  to  be  affe&ed  with 
phrenitis.  In  the  fame  danger  are  thofe  who  make 
much  ufe  of  fpices,  or  are  given  to  hot  and  fpirituous 
liquors  ;  who  have  been  expofed  more  than  ufual  to  the 
fun,  or  obliged  to  undergo  immoderate  dudies  or  watch* 
ings }  who  are  fubjeft  to  headachs,  or  in  whom  fome 
cudomary  hemorrhages  have  been  dopped  \  or  the  dif¬ 
eafe  may  arife  from  fome  injury  offered  to  the  head  ex¬ 
ternally.  Sir  John  Pringle  obferves,  that  the  phrenitis, 
when  confidered  as  an  original  difeafe,  is  apt  to  attaek 
foldiers  in  the  dimmer  feafon  when  they  are  expofed 
to  the  heat  of  the  fun,  and  efpecially  when  adeep  and 
in  liquor.  A  fymptomatic  phrenitis  is  alfo  more  fre¬ 
quent  in  the  army  than  elfewhere,  on  account  of  the 
violence  done  to  all  fevers  when  the  fick  are  carried  in 
waggons  from  the  camp  to  the  hofpital,  where  the  very 
noife  or  light  alone  would  be  fuffieient,  with  more  de¬ 
licate  natures,  to  raife  a  phrenfy.  From  thefe  and  fi- 
milar  caufes-,  a  date  of  a£tive  indammation,  affe&ing 
fome  parts  within  the  cranium,  is  produced  :  and  there 
can  be  no  doubt,  that  from  this  all  the  fymptoms  of  the 
difeafe  arife,  and  particularly  that  peculiar,  delirium 
which  characterizes  it.  But  in  what  manner  local  dif- 
eafes,  even  of  the  brain  itfelf,  produce  affeCtionS  of  the 
mind,  we  are  dill  totally  in  the  dark. 

Prognofls.  Every  kind  of  phrenitis,  whether  idio¬ 
pathic  or  fymptomatic,  is  attended  with  a  high  degree 
of  danger  ;  and,  unlefs  removed  before  the  fourth  day, 
a  gangrene  or  fphacelus  of  the  meninges  readily  take* 
place,  and  the  patient  dies  delirious.  The  following 
are  the  mod  fatal  fymptoms  :  A  continual  and  furious 
delirium,  with  Watching  j  thin  watery  urine,  white 
faeces,  the  urine  and  dools  running  off  involuntarily, 
or  a  total  fuppredion  of  thefe  excretions  j  a  ready  dif- 
pofition  to  become  dupid,  or  to  faint ;  trembling,  ri¬ 
gor,  chattering  of  the  teeth,  convulfions,  hiccough, 
coldnefs  of  the  extremities,  trembling  of  the  tongue, 
fhrill  voice,  a  fudden  ceffation  of  pain,  with  apparent 
tranquillity.  The  following  are  favourable  :  Sweats, 
apparently  critical,  breaking  out ;  a  feeming  effort  of 
nature  to  terminate  the  difeafe  by  a  diarrhoea  }  a  large 
hemorrhagy  from  the  nofe  5  fwellings  of  the  glands  be¬ 
hind  the  ears  }  haemorrhoids. 

Cure.  From  what  has  been  faid  of  the  theory  of 
this  difeafe,  the  cure  mud  entirely  depend  on  obtaining 
a  refolution  of  the  indammation.  The  obje&s  chiedy 
to  be  aimed  at  with  this  view  are,  I.  The  removal  of 
fuch  exciting  caufes  as’  continue  to  operate.  2.  The 
diminution  of  the  momentum  of  the  blood  in  the  cir¬ 
culating  fydem  in  general.  3.  The  diminution . of 
impetus  at  the  brain  in  particular  :  and,  4.  The  avoid- 
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phtegrha-  ing  eireumflances  which  tend  either  to  accelerate  the 
motion  of  the  blood  or  to  give  determination  to  the 
head. 

Different  pra&ices  may  be  ufed  with  thefe  in  ten* 
tions  ;  but  the  raoft  powerful  remedies  are  to  be  im¬ 
mediately  employed.  Large  and  repeated  bleedings 
are  efpeeially  neeeffary  ;  and  thefe  too  taken  from 
veffels  as  near  as  poflible  to  the  part  affe&ed.  The 
opening  the  temporal  artery  has  been  recommended, 
and  with  fome  reafon  :  but  as  the  pra£tice  is  attended 
with  inconveniences,  perhaps  the  opening  of  the  ju¬ 
gular  veins  may  in  general  prove  more  effe&ual  ;  with 
which,  however,  may  be  joined  the  drawing  of  blood 
from  the  temples  by  cupping  and  fearifying.  It  is  alfo 
probable,  that  purging  may  be  of  more  ufe  in  this  than 
in  fome  other  inflammatory  affections,  as  it  may  ope¬ 
rate  by  revulfion.  For  the  fame  purpofe  of  revulfion, 
warm  pediluvia  are  a  remedy,  but  rather  ambiguous. 
The  taking  off  the  force  of  the  blood  in  the  velfels  of 
the  head  by  an  ereCl  poflure  is  generally  ufeful.  Bli- 
ftering  is  alfo-  ufeful,  but  chiefly  when  applied  near  to 
the  part  affeCled.  In  fliort,  every  part  of  the  antiphlo- 
giflic  regimen  is  here  neeeffary,  and  particularly  the 
admiflion  of  cold  air.  Even  cold  fubflances  applied 
to  the  head  have  been  found  ufeful  ;  and  the  applica¬ 
tion  of  fueh  refrigerants  as  vinegar  is  certainly  proper. 
Opiates  are  thought  to  be  hurtful  in  every  inflammatory 
flato  of  the  brain.  On  the  whole,  however,  it  nmft  be 
remarked,  that  praClitioners  are  very  uncertain  with  re¬ 
gard  to  the  means  proper  to  be  ufed  in  this  difeafe  ;  and 
the  more  fo,  that  the  fymptoms  by  which  the  difeafe  is 
commonly  judged  to  be  prefent,  appear  fometimes 
without  any  internal  inflammation  ;  and  on  the  other 
hand,  diffe&ions  have  fliown  that  the  brain  has  been 
inflamed,  where  few  of  the  peculiar  fymptoms  of  inflam¬ 
mation  had  appeared  before  death. 
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xGenus  X.  CYNANCHE. 

Cynanehe,  Sauv.  gen.  no.  Lin.  33.  Sag.  gen.  300. 

Angina,  Vog.  49.  HJfm.  II.  125.  Junck.  30. 

Angina  inflammatoria,  Boerh.  798. 

Sp.  I.  Cynanche  tonsillaris. 

The  Inflammatory  ^UJNST. 

Cynanehe  tonfillaris,  Sauv.  fp.  1. 

Angina  inflammatoria,  fp.  5.  Boerh.  805. 

Defcription.  This  is  an  inflammation  of  the  mucous 
membrane  of  the  fauces,  affefting  principally  that  con¬ 
geries  of  mucous  follicles  which  forms  the  ton  fils  ;  and 
from  thenee  fpreading  along  the  velum  and  uvula,  fo 
as  frequently  to  affeCl  every  part  of  the  mueous  mem¬ 
brane.  The  difeafe  appears  by  fome  tumour  and  rednefs 
of  the^  parts  ;  is  attended  with  a  painful  and  difficult 
deglutition  ;  a  troublefome  clamminefs  of  the  mouth 
and  throat  ;  a  frequent  but  difficult  excretion  of  mu¬ 
cus;  and  the  whole  is  accompanied  with  pyrexia.  The 
inflammation  and  tumour  are  commonly  at  firft  moft% 
confiderable  in  one  tonfil ;  and  afterwards,  abating  in 
that,  inereafe  in  the  other.  This  difeafe  is  not  con¬ 
tagious. 

#  Caufes  of,  and  perfons  fuhjeB  to,  this  diforder.  This 
difeafe  is  commonly  occafioned  bv  cold  externally  ap¬ 
plied,  particularly  about  the  neck.  It  affeefts  efpeeially 
the  young  and  fanguine ;  and  a  difpofition  to  it  is  often 
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acquired  by  habit.  It  occurs  efpeeially  in  the  fpring  tranche, 
and  autumn,  when  vieiflitudes  of  heat  and  cold  fre-' 
quently  take  place. 

Prognofls .  This  fpecies  of  cynanehe  terminates  fre¬ 
quently  by  refolution,  fometimes  by  fuppuration,  but 
hardly  ever  by  gangrene  ;  though  in  fome  cafes  floughy 
fpots  appear  on  the  fauces  :  the  prognofis  therefore  is 
generally  favourable. 

Cure .  As  the  principal  morbid  affe&ion  in  this 
difeafe,  on  which  all  its  chara£lerifing  fymptoms  im¬ 
mediately  depend,  is  the  a&ive  inflammation  in  the 
tonfils  and  neighbouring  parts,  the  obje&  firft  and 
principally  to  be  aimed  at  in  the  cure  is  to  obtain  a 
refolution  of  this  inflammation.  Sometimes,  however, 
it  is  neeeffary  to  have  reeourfe  to  pradlices,  with  the 
view  of  obviating  urgent  fymptoms  before  a  refolution 
can  be  effefled  :  and  in  other  cafes,  where  a  refolution 
cannot  be  obtained,  it  mull;  be  the  aim  of  the  practi¬ 
tioner  to  promote  a  fpeedy  and  favourable  fuppuration. 

After  fuppuration  has  taken  place,  the  proper  means 
of  promoting  a  difeharge  of  the  purulent  matter  will 
conclude  the  cure.  Here  fome  bleeding  mav  be  ne¬ 
eeffary  ;  but  large  and  general  evacuations  are  feldom 
beneficial.  The  opening  of  the  ranular  veins  is  an  in¬ 
significant  remedy,  according  to  Dr  Cullen,  but  is  recom* 
mended  as  efficacious  by  Sir  John  Pringle:  more  benefit, 
however,  may  in  general  be  derived  from  leeches  to  the 
external  fauces.  The  inflammation  may  be  often  reliev¬ 
ed  by  moderate  aftringents,  and  particularly  by  acids 
applied  to  the  parts  affeCled.  In  many  cafes,  nothing 
has  been  found  to  give  more  relief  than  the  vapour  or 
warm  water  received  into  the  fauces. 

Befides  thefe,  bliftering,  and  ftill  more  frequently 
rubefacient  medicines,  are  applied  with  fuceefs,  as  well 
as  antiphlogiftic  purgatives  ;  and  every  part  of  the  an- 
tiphlogiftic  regimen  is  to  be  obferved,  except  the  ap¬ 
plication  of  cold.  Sir  John  Pringle  recommends  a 
thick  piece  of  flannel  moiftened  with  two  parts  of 
Gommon  fweet  oil,  and  one  of  fpirit  of  hartfhorn  (or 
in  a  larger  proportion,  if  the  Ik  in  will  bear  it),  to  be  ap¬ 
plied  to  the  throat,  and  renewed  once  every  four  or  five 
hours.  By  this  means  the  neck,  and  fometimes  the 
whole  body,  is  put  into  a  fweat,  which  after  bleeding 
either  carries  off  or  leffens  the  inflammation.  When 
the  difeafe  has  a  tendency  to  fuppuration,  nothing 
will  be  more  ufeful  than  receiving  into  the  fauces  the 
fleams  of  warm  water.  Benefit  is  alfo  obtained  from 
ponltiees  applied  to  the  external  fauces.  When  the 
abfeefs  is  attended  with  much  fwelling,  if  it  break  not 
fpontaneoufly,  it  ought  to  be  opened  by  a  lancet  ;  and 
this  does  not  require  much  caution,  as  even  the  in¬ 
flammatory  ft  ate  may  be  relieved  by  fome  fcarifieation 
of  the  tonfils.  When  this  difeafe  runs  very  rapidly  to 
fueh  a  height  as  to  threaten  fuffocation,  it  is  fometimes 
neeeffary  to  have  reeourfe  to  bronehotomy  as  the  only 
means  of  faying  the  life  of  the  patient.  But  there  is 
reafon  to  believe  that  this  operation  has  fometimes  been 
employed  where  it  was  not  neeeffary  :  and  we  may 
faffily  venture  to  fav,  that  it  is  but  feldom  requifite  5 
infomuch  that  Dr  Cullen  tells  us,  he  has  never  in  hb 
prafliee  feen  any  cafe  requiring  bronehotomy. 


Sp.  II.  Cynanche  maijcna. 

The  malignant ,  putrid,  or  ulcerous  SORE  THROAT. 

Cynanche  maligna,  Sauv.  fp.  3. 

P  P  Cynanche 
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Cynanche  ulcerofa,  Sauv.  var.  a.  Joum.  de  Med. 

1 758- 

Cynanche  gnngrasnofa,  Sauv.  var.  b.  Journ.  de  Med. 

-  I7-?6' 

Ulcera  faucium  et  gutturis  anginofa  et  lethalia,  Hif- 
panis  Garrotillo ,  Lud.  Mercat.  eonfult.  24. 

Angina  ulcerofa,  Fothergill' s  Account  of  the  ulce¬ 
rous  fore  throat,  edit.  1751.  Huxham  on  the  ma¬ 
lignant  ulcerous  fore  throat,  from  1751  to  1753. 
Febris  epidemiea  cum  angina  ulcufculofa,  Douglas's 
Praftical  Hidory,  Bolton,  1736. 

Angina  epidemica,  Ruffe/,  Oeeon.  Natur.  p.  105. 
Angina  gangroenofa,  Withering's  Differt.  Inaug.  E- 
dinb.  3  766. 

Angina  fuffocativa,  Bard's  Inquiry,  New  York, 

I77I* 

Angina  maligna,  Johnjlone  on  the  malignant  Angina, 
Wcrceder,  1779. 

HiJIory  and  Defcription,  This  di (temper  is  not  par¬ 
ticularly  deferibed  by  the  ancient  phylicians  ;  though 
perhaps  the  Syrian  and  Egyptian  ulcers  mentioned  by 
Are  tee  us  Cappadox,  and  the  peitilent  ulcerated  tonfils 
we  read  of  in  Aetius  Amideus,  were  of  this  nature. 
Some  of  the  fcarlet  fevers  mentioned  by  Morton  feem 
alfo  to  have  approached  near  to  it.  In  the  beginning 
of  the  laft  century,  a  difeafe  exactly  fimilar  to  this  is 
deferibed  by  the  phylicians  of  that  time,  as  raging  with 
great  violence  and  mortality  in  Spain  and  fome  parts  of 
Italy  ;  but  no  account  of  it  was  publifhed  in  this  coun¬ 
try  till  the  year  1748,  when  a  very  accurate  one  was 
drawn  up  by  Dr  Fothergill,  and  in  1752  by  Dr  Hux- 
hnm.  The  latter  obferves,  that  this  difeafe  was  prece¬ 
ded  by  long,  cold,  and  wet  feafons  ;  by  which  probably 
the  bodies  of  people  were  debilitated,  and  more  apt  to 
receive  contagion,  which  poffibly  alfo  might  be  produced 
by  the  dagnant  and  putrid  waters. 

The  attack  of  this  difeafe  was  very  different  in  dif¬ 
ferent  perfons.  Sometimes  a  rigor,  with  fulnefs  and 
forenefs  of  the  throat,  and  painful  diflhefs  of  the  neck, 
were  the  fird  fymptoms  complained  of.  Sometimes 
alternate  chills  and  heats,  with  fome  degree  of  giddi- 
nefs,  drowfmefs,  or  headach,  udiered  in  the  didemper. 
It  feized  others  with  more  fevere  feverifh  fymptoms  y 
great  pain  of  the  head",  back,  and  limbs  ;  a  vad  op- 
predion  of  the  praecordia,  and  continual  fighing.  Some 
grown  perfons  went  about  for  days  in  a  drooping 
date,  with  much  uneadnefs  and  anxiety,  till  at  lad  they 
were  obliged  to  take  to  their  beds. — Thus  various  was 
the  difeafe,  fays  Dr  Huxham,  at  the  onfet.  But  it  com¬ 
monly  began  with  chills  and  heats,  load  and  pain  of 
the  head,  forenefs  of  throat,  and  hoarfenefs  ;  fome 
cough,  ficknefs  at  domach,  fiequcnt  vomiting  and 
purging,  in  children  efpecially,  which  were  fonietimes 
very  fevere  ;  though  a  contrary  date  was  more  com¬ 
mon  to  the  adult.  There  was  in  all  a  very  great  de¬ 
jection  of  fpirits,  very  fudden  weaknefs,  great  heavi- 
nefs  on  the  bread,  and  faintnefs,  from  the  very  begin¬ 
ning.  The  pulfe  in  general  was  quick,  fmall,  and 
fluttering,  though  fometimes  heavy  and  undulating. 
The  urine- was  commonly  pale,  thin,  and  crude  ;  how¬ 
ever,  in  many  grown  perfons,  it  was  palled  in  fmall 
quantities  and  high  coloured,  or  like  turbid  whey. 
The  eyes  were  heavy,  reddifh,  and  as  it  were  weeping  ; 
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the  countenance  very  often  full,  fluftied,  and  bloated,  Cynanche, 
though  fometimes  pale  and  funk..  v*— ^ 

How  (light  foever  the  diforder  might  appear  in  the 
day-time,  at  night  the  fymptoms  became  greatly  ag¬ 
gravated,  and  the  feverifh  habit  very  much  inereafed, 
nay,  fometimes  a  delirium  occurred  on  the  very  iird 
night;  and  this  exacerbation  condantly  returned  through 
the  whole  courfc  of  the  difeafe.  Indeed,  when  it  was 
confiderably  on  the  decline,  our  author  fays  he  has  been 
often  pretty  much  furprifed  to  find  his  patient  had  palled 
the  whole  night  in  a  phrenfy,  whom  he  had  left  toler¬ 
ably  cool  and  fedate  in  the  day. 

Some  few  hours  after  the  feizure,  and  fometimes* 
cotemporary  with  it,  a  fwelling  and  forenefs*  of  the 
throat  was  perceived,  and  the  tonfils  became  very 
tumid  and  inflamed,  and  many  times  the  parotid  and 
maxillary  glands  fwelled  very  much,  and  very  fud- 
denly,  even  at  the  very  beginning  ;  fometimes  fo 
much  as  even  to  threaten  Itrangulation.  The  fauces 
alfo  very  foon  appeared  of  a  high  florid  red,  or  raiher 
of  a  bright  erimfom,  colour,  very  fiiining  and  gk-ily  j 
and  mod  commonly  on  the  uvula,  tonfils,  velum  pa- 
latinum,  and  back  part  of  the  pharynx,  fcveral  whitifh 
or  a(h-coloured  fpots  appeared  (battered  up  and  down, 
which  oftentimes  inereafed  very  fad,  and  foon  covered 
one  or  both  the  tonfils,  uvula,  &tc. :  thofe  in  the  eyent 
proved  (loughs  of  fuperficial  ulcers  (which  fometimes, 
however,  ate  very  deep  into  the  parts).  The  tongue 
at  this  time,  though  only  white  and  moid  at  the  tip, 
was  very  foul  at  the  root,  and  covered  with  a  thick, 
yellowifh  or  brown  coat.  The  breath  alfo  now  be¬ 
gan  to  be  very  naufeous  ;  which  oftenfive  fmell  in- 
creafed  hourly,  and  in  fome  became  at  length  intole¬ 
rable,  and  that  too  fometimes  even  to  the  patients 
themfelves. 

The  fecond  or  third  day  every  fymptom  became' 
much  more  aggravated,  and  the  fever  much  more  con- 
fidcrable  ;  and  thofe  that  had  druggled  with  it  tole¬ 
rably  wrell  for  30  or  40  hours,  were  forced  to  fubmit. 

The  refllelfnefs  and  anxiety  greatly  inereafed,  as  w'ell 
as  the  difficulty  in  fwallowdng.  The  head  tvas  very 
giddy,  pained,  and  loaded  \  there  w?as  generally  more 
or  lefs  of  a  delirium  ;  fometimes  a  pervigilium  and  per¬ 
petual  phrenfy,  though  others  lay  very  (lupid,  but 
often  darting  and  muttering  to  themfelves.  The  fkin 
was  very  hot,  dry,  and  rough  ;  there  was  very  rarely 
any  difpofition  to  fweat.  The  urine  was  pale,  thin,,, 
crude  ;  often  yellowri(h  and  turbid.  Sometimes  vo¬ 
miting  was  urgent,  and  fometimes  a  very  great  loofe- 
nefs,  in  children  particularly.  The  (loughs  were  now 
much  enlarged,  and  of  a  darker  colour,  and  the  fur¬ 
rounding  parts  tended  much  more  to  a  livid  hue.  The 
breathing  became  much  more  difficult ;  with  a  kind 
of  a  rattling  dertor,  as  if  the  patient  was  actually 
drangling,  the  voice  being  exceeding  hoarfe  and  hol¬ 
low,  exa&ly  refembling  that  from  venereal  ulcers  in 
the  fauces  :  this  noife  in  fpeaking  and  breathing  was 
fo  peculiar,  that  any  perfon  in  the  lead  convcrfant  with 
the  difeafe  might  eafily  know  it  by  this  odd  noife  j 
from  whence  indeed  the  Spanifh  phyfieians  gave  it  the 
name  of  garrotillo ,  expreffing  the  noife  made  by  perfons 
w'hen  they  are  drangled  with  a  rope.  Dr  Fothergill 
never  obferved  in  one  of  them  the  (hrill  barking  noife 
that  we  frequently  hear  in  inflammatory  cynanche.  The 
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phlegm  a-  breath  of  all  the  dlfeafed  was  very  naufeous  ;  of  fome 
fig-  pjnfufferably  fetid,  efpecially  in  the  advanee  of  the  di- 

u*"nrJta^'ftemper  to  a  crifis  ;  and  many  about  the  fourth  cr  fifth 
day  fpit  off  a  vaft  quantity  of  (linking  purulent  mucus 
tinged  fometimes  with  blood  :  and  fometimes  the  mat¬ 
ter  was  quite  livid,  and  of  an  abominable  fmell.  The 
noftrils  like  wife  in  many  were  greatly  inllamed  and  ex- 
'coriated,  continually  dripping  down  a  very  (harp  ichor 
or  fanious  matter,  fo  exceffively  acrid,  that  it  not  only 
corroded  the  lips,  cheeks,  and  hands  of  the  children 
that  laboured  under  the  difeafe,  but  even  the  fingers 
and  arms  of  the  very  nurfes  that  attended  them  :  as 
this  ulceration  of  the  noflrils  came  on,  it  eommonly 
caufed  an  almoft  ineeffant  fneezing  in  the  children  ; 
but  few  adults  were  affefled  with  it,  at  leall  to  any 
confiderable  degree.  It  was  furprillng  what  quantities 
of  matter  fome  children  difeharged  this  way,  which 
they  would  often  rub  on  their  faee,  hands,  and  arms, 
and  b lifter  them  all  over.  A  fudden  ftoppage  of  this 
rheum  from  the  mouth  and  noftrils  aflually  ehoaked 
feveral  children  ;  and  fome  fwallowed  fuch  quantities 
of  it,  as  occafioned  excoriations  of  the  inteftines,  vio¬ 
lent  gripings,  dyfentery,  See.  nay,  even  excoriations 
of  the  anus  and  buttocks.  Not  only  the  noftrils,  fau¬ 
ces,  &e.  were  greatly  affefled  by  this  extremely  (harp 
matter,  but  the  wind-pipe  itfelf  was  fometimes  much 
corroded  by  it,  and  pieces  of  its  internal  membrane 
were  fpit  up,  with  much  blood  and  corruption  ;  and 
the  patients  lingered  on  for  a  confiderable  time,  and 
at  length  died  tabid  •,  though  there  were  more  frequent 
inftanees  of  its  falling  fuddenly  and  violently  on  the 
lungs,  and  killing  in  a  peripneumonie  manner. 

Dr  Huxham  was  aftonifhed  fometimes  to  fee  feveral 
fwallow  with  tolerable  eafe,  though  the  tumour  of  the 
tonfils  and  throat,  the  quantity  of  thick  mucus,  and  the 
rattling  noife  in  breathing,  were  very  terrible  ;  whieh 
he  thinks  pretty  clearly  (hows,  that  this  malignant 
angina  was  'more  from  the  aerimony  and  abundance  of 
the  humours  than  the  violence  of  the  inflammation. 

Moil  eommonly  the  angina  eame  on  before  the  ex¬ 
anthemata  ;  but  many  times  the  eutieular  eruption 
appeared  before  the  fore-throat,  and  was  fometimes 
very  confiderable,  though  there  was  little  _or  no  pain 
in  the  fauees :  on  the  contrary,  a  very  fevere  angina 
feized  fome  patients  that  had  np  manner  of  eruption  ; 
and  yet,  even  in  thefe  cafes,  a  very  great  itching  and 
defquamation  of  the  (kin  fometimes  enfued  ;  but  this 
was  chiefly  in  grown  perfons,  very  rarely  in  children. 
In  general,  however,  a  very  confiderable  efflorefcence 
broke  out  on  the  furface  of  the  body,  particularly  in 
children  5  and  it  moft  eommonly  happened  the  fecond, 
third,  6r  fourth  day:  fometimes  it  was  partial,  fome¬ 
times  it  covered  almoft  the  whole  body,  though  very 
feldom  the  faee  :  fometimes  it  was  of  an  eryfipela- 
tous  kind ;  fometimes  more  puftular  :  the  puftules 
frequently  eminent,  and  of  a  deep  fiery  red  co¬ 
lour,  particularly  on  the  bread  and  arms  5  but  often¬ 
times  they  were  very  fmall,  and  might  be  better  felt 
than  feen,  and  gave  a  very  odd  kind  of  roughnefs  to 
the  (kin.  The  colour  of  the  efflorefcence  was  com¬ 
monly  of  a  erimfon  hue*,  or  as  if  the  (kin  had  been 
Imeared  over  with  iuiee  of  rafpberries,  and  this  even  to 
the  fingers  ends  *,  and  the  (kin  appeared  inflamed  and 
hvollen,  as  it  were  j  the  arms,  hands,  and  fingers,  were 
often  evidently  fo,  and  very  (tiff,  and  fornewhat  pain- 
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ful.  This  erimfon  colour  of  the  /kin  feemed  indeed  Cynanche. 
peculiar  to  this  difeafe.  Though  the  eruption  feldom  ' 

failed  of  giving  fome  manifeft  relief  to  the  patient,  as 
to  anxiety,  ficknefs  at  ftoraach,  vomiting,  purging, 

8cc.  yet  there  was  obferved  an  univerfal  fiery  eruption 
on  fome  perfons,  without  the  lead  abatement  of  the 
fymptoms,  nay  almoft  every  fymptom  feemed  more  ag¬ 
gravated,  particularly  the  fever,  load  at  bread,  anxiety, 
and  delirium  *,  Dr  Huxham  knew  more  than  one  or  two 
patients  die  in  the  mod  raging  phrenfy,  covered  with 
the  moil  univerfal  fiery  rafh  he  ever  faw  :  fo  that,  as  in 
the  highly  confluent  fmallpox,  it  feemed  only  to  de¬ 
note  the  quantity  of  the  difeafe,  as  he  terms  it. 

He  had  under  his  eare  a  young  gentleman,  about 
12  years  of  age,  whofe  tongue,  fauces,  and  ton¬ 
fils,  were  as  black  as  ink,  and  lie  fwallowed  with  ex¬ 
treme  difficulty  ;  he  continually  fpit  off  immenfe  quan¬ 
tities  of  a  black,  fanious,  and  very  fetid  matter,  &>r 
at  lead  eight  or  ten  days  :  —  about  the  feventh  day,  his 
fever  being  fome  what  abated,  he  fell  into  a  bloody 
dyfentery,  though  the  bloody,  fanious,  fetid  expec¬ 
toration  dill  continued,  with  a  moft  violent  cough. 

He  at  length  indeed  got  over  it,  to  the  very  great 
furprife  of  every  one  that  faw  him.  Now,  in  this  pa¬ 
tient,  a  fevere  and  univerfal  rafli  broke  out  upon 
the  feeond  and  third  day  ;  and  the  itching  of  his 
(kin  was  fo  intolerable,  that  he  tore  it  all  over  ins 
body  in  a  moft  (hocking  manner :  yet  this  very 
great  and  timely  eruption  very  little  relieved  his  fever 
and  phrenfy,  or  prevented  the  other  dreadful  fymj> 
toms  mentioned. 

An  early  and  kindly  eruption,  however,  was  moft 
commonly  a  very  good  omen  ;  and,  when  fueeeeded  by 
a  very  copious  defquamation  of  the  cuticle,  one  of  the 
moft  favourable  fymptoms  that  occurred  :  but  when  the 
eruption  turned  of  a  du(ky  or  livid  colour,  or  prema¬ 
turely  or  fuddenly  receded,  every  fymptom  grew 
worfe,  and  the  utmoft  danger  impended,  efpecially 
if  purple  .or  black  (pots  appeared  up  and  down,  as 
fometimes  happened  :  the  Urine  grew  limpid,  and  ccn- 
vulfions  eame  on,  or  a  fatal  fuffocatlon  foon  elofed  the 
tragedy. 

The  difeafe  was  generally  at  the  height  about  the 
fifth  or  fixth  day  in  young  .perfons,  in  the  elder  not 
fo  foon  ;  and  the  crifis  many  times  was  not  till  the 
1 1  th  or  1  2th,  and  then  very  imperfect ;  fome  adults, 
however,  were  carried  off  in  two  or  three  days ; 
the  diilemper  cither  falling  on  the  lungs,  and  killing 
in  a  peripneumonie  manner;  or  on  the  brain,  in  which 
eafe  the  patient  either  died  raving  or  comatofe.  In  fome, 
the  difeafe  brought  on  a  very  troublefome  cough,  puru¬ 
lent  expectoration,,  lice  mop  toe,  and  hectic  fever  ;  in 
which  they  lingered  on  for  feveral  weeks,  and  then  died 
tabid. 

If  a  gentle  eafy  fweat  took  plaee  on  the  third  or  fourth 
day  ;  if  the  pulfe  became  more  (low,  firm,  and  equal  ; 
if  the  (loughs  of  the  fauces  eaft  off  in  a  kindly  manner, 
and  appeared  at  the  bottom  tolerably  clean  and  florid  ; 
if  the  breathing  was  more  foft  and  free,  and  fome  de¬ 
gree  of  vigour  and  quick  nets  returned  in  the  eyes  ;  all 
was  well,  and  a  falutary  crifis  followed  foon  by  a  con¬ 
tinuance  of  the  fweat,  and  a  turbid,  fubfiding,  farina¬ 
ceous  urine,  a  plentiful  expectoration,  and  a  very  large 
defquamation  of  the  cuticle.  But  it  a  rigor  eame  on, 
and  the  exanthemata  fuddenly  difappeared  or  turned 
IJp  2  livid  ; 
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Fhiegma-  livid  $  if  the  pulfe  grew  very  fmall  and  quick,  and  the 
>  ikin  remained  hot  and  parched  as  it  were,  the  breath¬ 

ing  more  difficult,  the  eyes  dead  and  glaffy,  the  urine 
pale  and  limpid,  a  phrenfy  or  coma  fucceeded,  with  a 
coldilh  clammy  fweat  on  the  face  or  extremities  ;  life 
was  defpaired  of,  efpecially  if  a  iingultus  and  ehoaking 
or  gulping  in  the  throat  attended,  with  fuetden,  liquid, 
involuntary,  livid  (tools,  intolerably  fetid.  In  feme 
few  patients,  Dr  Huxham  obferved,  fome  time  before 
the  fatal  period,  not  only  the  fact  bloated,  fallow,  tinn¬ 
ing  and  greafy  as  it  were,  but  the  whole  neck  very  much 
fwollen,  and  oi  a  cadaverous  look  ;  and  even  the  whole 
body  became  in  fome  degree  cedematous  ;  and  the  im~ 
predion  of  a  finger, would  remain  fixed  in  a  part,  the  1km 
not  riling  again  as  ufual  ;  an  indication  that  the  blood 
stagnated  in  the  capillaries,  and  that  the  elaiticity  of 
the  fibres  was  quite  lolf. 

Medical  writers  are  (till  much  divided  in  opinion, 
whether  the  cynanehe  maligna  is  to  be  coniidered  as 
the  lame  difeafe  with  the  fcarlaiina  anginofa,  after¬ 
wards  to  be  treated  of,  or  not.  This  quell  ion  will 
afterwards  come  to  be  more  fully  difeuffed.  At  pre- 
fent  we  may  only  obferve,  that  although  ulcerous  fore 
throats  of  a  malignant  nature  often  appear  fporadical- 
ly,  yet  that  the  difeafe  above  deferibed  appears  only 
as  an  epidemic,  and  is  always  the  confequence  of  con¬ 
tagion. 

We  have,  therefore,  no  doubt  that  the  cynanehe  ma¬ 
ligna  of  Huxham,  Fothergill,  and  Cullen,  is  precifely 
the  fame  difeafe  with  the  fcarlatina  anginofa  of  Sauvage, 
Withering,  and  other  late  writers.  This  is  abundantly 
demonllrated  by  the  diverfities  which  take  place  in  the 
appearance  of  the  difeafe  among  children  of  the  fame 
family  during  the  fame  epidemic. 

Prognofs,  This  may  be  eafily  gathered  from  the 
above  defeription.  The  malignant  and  putrid  tendency 
of  the  difeafe  is  evident,  and  an  increafe  of  the  fymp- 
toms  which  arife  from  that  putrefeent  difpotition  of  the 
body  mutt  give  an  unfavourable  prognoftic.  On  the 
contrary,  a  decreafe  of  thefe,  and  an  apparent  increafe 
of  the  vis  vitiv ,  are  favourable  :  in  general,  what  is 
obferved  to  be  favourable  in  the  nervous  and  putrid 
malignant  fevers,  is  alfo  favourable  in  this,  and  vice 
verfa. 

Caufes .  Since  the  accurate  accounts  given  by  Dr 
Fothergill  and  Huxham  of  the  epidemics  which  pre¬ 
vailed  about  50  years  ago,  this  difeafe  has  frequently 
been  obferved  at  times  epidemic  in  almoft  every  differ¬ 
ent  part  of  Britain.  Like  fmallpox,  meafles,  and  chin- 
cough,  it  feems  in  every  cafe  to  be  the  effed  of  a  pe¬ 
culiar  and  fpecific  contagion.  It  has  been  obferved 
to  prevail,  equally  generally  in  every  iituation,  and  at 
every  feafon  \  and  on  expofurc  to  the  contagion,  no 
age,  fex,  or  condition,  is  exempted  from  it.  But  the 
having  once  had  the  difeafe,  feems  in  this  affection  to 
afford  the  fame  fecurity  againft  future  contagion  as  in 
the  fmall- pox  :  at  lead  inftanccs,  where  it  can  be  faid 
that  the  fame  individual  has  been  twice  affeded  with 
it,  are  both  very  rare  and  very  doubtful,  as  well  as  in 
fmall-po.x. 

Cure .  Like  other  febrile  contagions,  the  malig¬ 
nant  ulcerous  fore  throat  is  terminated  only  by  a  na¬ 
tural  courfe  $  and  the  chief  butinefs  of  the  practi¬ 
tioner  is  to  combat  unfavourable  occurrences.  In 
this  the  feptic  tendency  of  the  difeafe  is  chiefly  to 
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be  kept  in  view.  The  debility  with  which  it  is  at-  Cynanehe. 
tended  renders  all  evacuations  by  bleeding  and  pur-  v~ 
ging  improper,  except  in  a  few  inftanccs  where  the 
debility  is  lefs,  and  the  inflammatory  fymptoms  more 
conliderable.  The  fauces  are  to  be  prefer ved  from  the 
efteds  of  the  acrid  matter  poured  out  upon  them,  and 
are  therefore  to  be  frequently  walhed  out  by  antifeptie 
gargles  or  injections  \  and  the  putrefeent  ft  ate  of  the 
whole  fyftem  Ihould  be  guarded  againft  and  corredcd 
by  internal  antifeptics,  efpecially  by  the  Peruvian  bark 
given  in  the  beginning  and  continued  through  the 
courfe  of  the  difeafe.  Great  benefit  is  alfo  often  de¬ 
rived  from  the  liberal  ufe  of  the  mineral  acids.  Both 
the  fulphuric  and  muriatic,  in  a  l  ate  of  proper  dilution, 
have  been  highly  extolled  by  different  medical  writers, 
and  are  productive  of  the  beft  effeCis  in  aClual  practice, 
when  they  can  be  introduced  to  a  fufticient  extent. 

In  particular,  the  oxygenated  muriatic  acid,  as  recom¬ 
mended  by  Mr  Braithwaite,  has  been  found  productive 
of  the  greateft  advantages.  Emetics,  both  by  vomit-' 
ing  and  naufeating,  prove  ufehd.  When  any  confide- 
rable  tumor  occurs,  blitters  applied  externally  will  be 
of  ferviee,  and  in  any  cafe  may  be  proper  to  moderate 
the  inflammation. 

Very  lately,  the  internal  ufe  of  the  eapficum  aniinum, 
or  Cayenne  pepper,  as  it  is  commonly  called,  has  been 
highly  celebrated  in  this  affeCtion  }  and  it  is  particular¬ 
ly  faid  to  have  been  employed  with  Angular  fuccefs  in 
the  Weft  Indies. 

But  of  all  the  remedies  lately  propoled,  none  has 
been  more  highly  extolled  than  the  external  ufe  of  cold 
water.  It  has  even  been  contended  by  fome  that  by 
dalliing  cold  water  on  the  furface  of  the  body,  an  im¬ 
mediate  artificial  cure  of  this  difeafe  may  be  obtained. 

We  are,  however,  fully  perfuaded,  that  cold  water  will 
no  more  deftroy  the  contagion  of  this  difeafe  than  of 
fmall-pox  5  and  we  cannot  help  thinking  that  the  prac¬ 
tice  is  feldom  neceffary,  and  fometimes  hurtful. 

Sp.  III.  CYNANCHE  TRACHEALIS.  17$ 

The  Croup. 

Cynanehe  trachealis,  Sauv.  fp.  5. 

Cynanehe  laryngea  auClorum,  Eller  de  cogn.  et  cil- 
rand.  morb.  fed.  7. 

Anginae  inflammatoriae,  fp.  1.  Boerk.  801. 

Angina  latens  ct  dithcilis,  Dodon .  obf.  18. 

Angina  interna,  Tulp.  1.  1.  obf.  51. 

Angina  perniciofa,  Greg,  Horjl .  Obf.  1.  Hi.,  obf.  1. 

Suffocatio  ftridula,  Home  on  the  Croup. 

Afthma  infantum,  Millar  on  the  Afthma  and  Chin- 
cough. 

Afthma  infantum  fpafmodicum,  Rujh,  Differtation, 

Lond.  1770. 

Cynanehe  ftridula,  Crawford  Differt.  Inaug.  Edin. 

'll1* 

Angina  epidemica  anno  1743.  Molloy  apud  Ruttifs 
Hiftory  of  the  weather. 

Morbus  ftrangulatorius,  Starr,  Phil.  Tranf.  N°  495, 

Morbus  truculentus  infantum,  Francof  ad  Viadrum 
et  in  vicinia  graflans  ann.  1738.  C.  a  Bergen. 

A  nova.  N.  C.  tom.  ii.  p.  157. 

Catarrhus  fuffocativus  Barbadenfis  ann.  1 758.  Hit* 
lanfs  Difeafcs  of  Barbadoef. 

Angina 
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Angina  inflammatoria  infantum,  Rujfe /,  Oeeon.  nat. 
p.70. 

Angina  polyp  o  fa  live  membranacea  Michealis .  Ar- 

gentorati  1778,  et  auCtores  ab  eo  allegati. 


The  bed  defcription  of  this  difcafe  we  have  in  Dr 
Cullen’s  Practice  oi  Phyftc.  He  informs  us,  that  it 
eonfifts  in  an  inflammation  of  the  glottis,  larynx,  or 
upper  part  of  the  trachea,  wliether  it  affeCt  the  mem¬ 
branes  of  thete  parts  or  the  mufeles  adjoining.  It 
may  arifc  hr  1  in  tliefe  parts,  and  continue  to  fubfift  in 
them  alone  •,  or  it  may  come  to  affeCt  thefe  parts  from 
the  cynanche  lonfillaris,  or  maligna,  Threading  into 
them. 

In  either  way  it  has  been  a  rare  occurrence,  and  few 
inftanees  of  it  have  been  marked  and  recorded  by  phy- 
fichus.  It  is  to  be  known  by  a  peculiar  eroaking  found 
of  the  voice,  by  difficult  refpiration^  with  a  fenfe  of 
flnii  ten  ?ng  about  the  larynx,  and  by  a  pyrexia  attend¬ 
ing^. 

From  the  nature  of  thefc  fymptoms,  and  from  the 
diftCtion  of  the  bodies  of  perfons  who  died  of  this  dif- 
eafc,  there  is  no  doubt  of  its  being  of  an  inflammatory 
kind.  It  does  not,  however,  always  run  the  courfe  of 
inflammatory  affeCtions  \  but  frequently  produces  fueli 
an  obftruCtion  of  the  paflage  of  the  air,  as  fufFoeates, 
and  thereby  proves  fuddenly  fatal. 

It  particularly  proves  fatal,  in  confequenee  of  the 
trachea  being  obftruCted  by  a  membranous  fubffancc 
lining  the  infide  of  it,  and  very  nearly  approaehing  in 
appearance  to  the  inflammatory  exudation  often  dis¬ 
covered  on  the  inteflinal  eanal  in  thofe  dying  of  en¬ 
teritis. 

If  we  judge  rightly  of  the  nature  of  this  difeafe, 
it  will  he  obvious,  that  the  eure  of  it  requires  the 
mod  powerful  remedies  of  inflammation  to  be  em¬ 
ployed  upon  the  very  firft  appearance  of  the  fymptoms. 
When  a  fuffocation  is  threatened,  whether  any  reme¬ 
dies  can  be  employed  to  prevent  it,  is  not  yet  deter¬ 
mined  by  fufficient  experience  :  but  it  is  evident,  that 
in  certain  eafes  the  life  of  the  patient  ean  be  preferved 
only  by  the  removal  of  that  matter  which  obftruCts  the 
paflage  of  air  through  the  traehea. 

The  accounts  which  books  have  hitherto  given  us 
of  inflammations  of  the  larynx,  and  the  parts  connect¬ 
ed  with  it,  amount  to  what  we  have  now  faid  ;  and 
many  inftanees  are  recorded  of  the  difeafe  happening 
in  adult  perfons:  but  there  is  a  peculiar  affeCtion 
of  this  kind  happening  to  infants,  whieh  has  been  lit¬ 
tle  taken  notiee  of  till  lately.  Dr  Franeis  Home  is  the 
firft  who  has  given  any  diftinCt  account  of  this  difeafe  ^ 
but,  fince  he  wrote,  feveral  other  authors  have  taken 
notice  of  it,  and  have  given  different  opinions  concern¬ 
ing 

This  difeafe  feldom  attacks  infants  till  after  they 
have  been  weaned.  After  this  period,  the  younger 
they  are,  the  more  they  are  liable  to  the  difeafe.  The 
frequency  of  it  becomes  lefs  as  children  become  more 
advanced  $  and  there  are  few  inftanees  of  children  a- 
bove  1 2  years  of  age  being  affeCted  with  it.  It  attacks 
children  of  the  midland  countries,  as  well  as  thofe 
who  live  near  the  fea  *,  but  it  occurs  much  more  fre¬ 
quently  at  eertain  places  than  at  others.  It  does  not 
appear  to  be  contagious  j  and  its  attaeks  are  fre¬ 
quently  repeated  in  the  feme  child.  It  is  often  ma- 
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nifeftly  the  effeCt  of  cold  applied  to  the  body  \  and  Cynanche. 
therefore  appears  moft  frequently  in  the  winter  and  v'— 
fpring  feafons.  It  very  eommonly  comes  on  with  the 
ordinary  fymptoms  of  a  eatarrh  ;  but  fometimes  the 
peculiar  fymptoms  of  the  difeafe  ftiow  themfelves  at  the 
very  firft. 

Thefc  peculiar  fymptoms  are  the  following  :  A 
hoarfenefs,  with  fome  fhrillnefs  and  ringing  found, 
both  in  fpeaking  and  coughing,  as  if  the  noife  eame 
from  a  brazen  tube.  At  the  fame  time,  there  is  a 
fenfe  of  pain  about  the  larynx,  fome  difficulty  of  re- 
fpiration,  with  a  whizzing  found  in  infpiration,  as  if 
the  paflage  of  the  air  wrere  ftraitened.  The  cough 
wThieh  attends  it,  is  commonly  dry }  and  if  any  thing 
be  fpit  up,  it  is  matter  of  a  purulent  appearance,  and 
fometimes  films  refembhng  portions  of  a  membrane. 

With  all  thefe  fymptoms,  there  is  a  frequency  of 
pulfe,  a  reftleflnefs,  and  an  uneafy  fenfe  of  heat. 

When  the  internal  fauees  are  viewed,  they  are  fome¬ 
times  without  any  appearance  of  inflammation  ;  but 
frequently  a  rednefs,  and  even  fwelling,  appears  yand 
fometimes  there  is  an  appearanee  of  matter  like  to 
that  rejected  by  eoughing,  together  with  the  fymp¬ 
toms  now  deferibed,  and  particularly  with  great  dif¬ 
ficulty  of  breathing,  and  a  fenfe  of  ftrangling  in  ?the 
fauces,  by  which  the  patient  is  fometimes  fuddenly 
taken  off. 

Many  diffe&ions  have  been  made  of  infants  who 
had  died  of  this  difeafe,  and  almoft  conflantly  there 
has  appeared  a  preternatural  fubftanee,  apparently 
membranous,  lining  the  whole  internal  furface  of  the 
upper  part  of  the  traehea,  and  extending  in  the  fame 
manner  downwrards  into  fome  of  its  ramifications. 

This  preternatural  membrane  may  be  eafily  feparated, 
and  fometimes  has  been  found  feparated  in  part  from 
the  fubjaeent  proper  membrane  of  the  traehea.  This 
laft  is  commonly  found  entire,  that  is,  without  any 
appearanee  of  erofion  or  uleeration ;  but  it  frequently 
fhows  the  veftiges  of  inflammation,  and  is  covered 
by  a  matter  refembling  pus,  like  to  that  rejected  by 
coughing  •,  and  very  often  a  matter  of  the  fame  kind 
is  found  in  the  bronchiee,  fometimes  in  confiderable 
quantity. 

From  the  remote  caufes  of  this  difeafe  5  from  the 
catarrhal  fymptoms  eommonly  attending  it  5  from  the 
pyrexia  conflantly  prefent  with  it;  from  the  fame 
kind  of  preternatural  membrane  being  found  in  the 
traehea  when  the  eynanehe  maligna  is  communicated 
to  it }  and  from  the  veftiges  of  inflammation  on  the 
trachea  difeovered  upon  dilfedion  ;  we  mull  conclude, 
that  this  difeafe  eonfiiis  in  an  inflammatory  affeCtion 
of  the  mucous  membrane  of  the  larynx  and  trachea, 
producing  an  exudation  analogous  to  that  found  on 
the  furface  of  inflamed  vifeera,  and  appearing  partly 
in  a  membranous  cruft,  and  partly  in  a  fluid  form  re¬ 
fembling  pus. 

Though  this  difeafe  confifts  in  an  inflammatory  af¬ 
fection,  it  docs  not  commonly  end  either  in  fuppuration 
or  gangrene.  The  moft  troublefome  circumftanee  of  it 
feems  to  eonfift  in  a  fpafm  of  the  mufeles  of  the  glottis, 
threatening  fuffocation. 

When  this  difeafe  terminates  in  health,  it  is  by  re- 
folution  of  the  inflammation,  by  ceafing  of  the  fpafm 
of  the  glottis,  by  an  expectoration  of  the  matter  ex¬ 
uding  from  the  trachea,  and  of  the  crufts  formed 

there,  . 
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*>k^rna'"  there,* -smd  frequently  it  ends  without  any  expe£lora- 
t  tion,  or  at  lead:  with  fuch  only  as  attends  an  ordinary 

catarrh.  But  in  fome  initances,  a  falutary  termination 
has  very  fpeedily  taken  place, k  in  confequcnce  of  the 
dilchargc  of  the  membranous  fub dance  from  the  trachea, 
even  under- its  proper  tubular  form. 

When  the  difeafe  ends  fatally,  it  is  by  a  fuffocation 
feemingly  depending  upon  a  fpafm  affecting  the  glot¬ 
tis  ;  but  fometimes,  probably,  depending  upon  a  quan¬ 
tity  of  matter  filling  the  bronchia;,  or  obitrinffing  the 
trachea. 

As  we  fuppofe  the  difeafe  to  be  an  inflammatory  af- 
fe£lion,  fo  we  attempt  the  cure  of  it  by  the  ufual  re¬ 
medies  of  inflammation.  Bleeding,  both  general  and 
topical,  has  often  given  immediate  relief,  and,  by  be¬ 
ing  repeated,  has  entirely  cured  the  difeafe.'  Blifler- 
ing  alfo,  near  to  the  part  affedted,  has  been  found  ufc- 
ful.  Upon  the  firfl:  attack  of  the  difeafe,  vomiting, 
immediately  after  bleeding,  feems  to  be  of  confider- 
able  ufe,  and  fometimes  fuddenly  removes  the  difeafe. 
But  emetics  are  Hill  more  ufeful  in  advanced  periods. 
By  the  employment  of  thefe,  the  matter  obflrudting 
the  trachea,  and  inducing  fpafmodic  affedtions,  has  of¬ 
ten  been  fuccefsfully  removed,  when  the  fituation  of 
the  patient  Teemed  to  be  almofl.  defperate.  And  as  in 
the  progrefs  of  the  difeafe  frefli  effufions  of  this  matter 
are  very  apt  to  take  place,  the  frequent  repetition  of 
emetics  becomes  neceffarv.  It  is  often  neceflfary  to 
have  recourfe  to  thefe  operating  the  mod  expcditioufly, 
fuch  as  fulphate  of  zinc  even  in  large  dofes.  In  every 
llage  of  the  difeafe,  the  antiphlogiftic  regimen  is  ne- 
ceffary,  and  particularly  the  frequent  ufe  of  laxative 
glyfters.  Some  pradlitioners  confidcr  mercury,  parti¬ 
cularly  under  the  form  of  calomel,  as  an  almofl  infalli¬ 
ble  remedy  in  this  difeafe.  It  has  particularly  been 
'extolled  by  Mr  James  Anderfon,  an  eminent  furgeon 
in  Edinburgh.  But  we  are  forry  to  fay  that  in  fome 
cafes  at  leaft,  after  the  faireft  trial,  it  has  been  found 
to  fail.  Though  we  fuppofe  that  a  fpafm  offering  the 
glottis  is  often  fatal  in  this  difeafe,  antifpafmcdic  medi¬ 
cines  have  not  in  general  been  found  of  great  fervice. 
Some,  however,  have  flrongly  recommended  the  life  cf 
afafoelida  imdei  the  form  of  injedtion ;  others  place  great 
confidence  in  oil  or  oily  mixtures,  taken  by  the  mouth : 
hut  more  immediate  benefit  is  derived  from  tepid  bath- 
,  ing,  and  the  employment  of  fulphuric  ether,  both  ex¬ 

ternally  and  internally. 

By  thefe,  when  the  difeafe  is  fpafmodic,  it  is  often 
fdcccisfully  removed.  But  by  much  the  moll  danger¬ 
ous  foTm  of  the  difeafe  is  the  inflammatory  Hate  giving 
the  <  xndation.  And  when  this  inflammatory  exuda¬ 
tion  has  even  been  removed  from  the  upper  part  of  the 
trachea,  yet  it  has  fometimes  proved  fatal  from  the  in¬ 
flammation  and  exudation  extending  to  the  brandies  of 
the  afpera  arteria.  By  fuch  an  occurrence  the  writer 
of  the  prefent  article  had  the  misfortune  to  lofc  a  fa¬ 
vourite  Ton  ;  an  amiable  youth*,  in  the  fourteenth  year 
of  his  age,  who  was  highly  admired  and  fincerely  re¬ 
gretted  by  all  to  whom  he  was  known. 

*180  Sp.  IV.  C  Y  NAN  C II E  P H  A R  Y K G E A . 

Cynanche  pharyngca,  Sctuv.  fp.  6.  Eller  de  cogn.  et 
cur.  fcdl.  7. 

Angir/e  inflammatoriiv,  fp.  4.  Boerh.  804. 

This  is  not  materially  different  from  the  cynanche 
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tonlillaris ;  only  that  the  inflammation  is  faid  to  begin  Pruning, 
in  the  pharynx,  though  Dr  Cullen  fays  he  never  knew 
an  inllance  of  it.  The  fymptoms  are  almoll  the  fame,  w 

and  the  cure  is  precifely  fo,  with  that  of  the  cynanche 
tonfillaris. 

Sp.  V.  Cynanche  parotidjea.  iSj  I 

Cynanche  parotidcea,  Sativ.  fp.  14.  Gallis  Qrfjl- 
eons  et  Ouri.es,  TiJJbt  Avis  au  peuple,  116. 
Encyclopedic ,  au  mot  0  veil  Ions. 

Angina  externa,  An g  l is  the  Mumps,  Ruffe l  cecon. 
natur.  p.  114.  'Scot is  the  B ranks. 

Catarrh  us  Bellinfulanus,  Sctuv .  fp.  4. 

Offervazioni  di  GiroL  Gofpari ,  Venez.  1731. 

OlTervazioni  di  Targ.  To%etti ,  Racolta  ima,  p.  176. 

This  is  a  difeafe  well  known  to  the  vulgar,  but 
little  taken  notiee  of  by  medical  writers.  It  is  often 
epidemic,  and  manifellly  contagious.  It  comes  on 
with  the  ufual  fymptoms  of  pyrexia,  which  is  foon  af¬ 
ter  attended  with  a  confiderable  tumor  of  the  exter¬ 
nal  fauces  and  neck.  The  fweliing  appears  firfl:  as 
a  glandular  moveable  tumor  at  the  corner  of  the 
lower  jaw  *,  but  it  foon  becomes  uniformly  diffufed 
over  a  great  part  of  the  neck,  fometimes  on  one  fide 
only,  but  more  commonly  on  both.  The  fweliing 
continues  to  increafe  till  the  fourth  day  ;  but  from 
that  period  it  declines,  and  in  a  few  days  more  goes 
off  entirely.  As  the  fweliing  of  the  fauces  recedes, 
it  not  unfrequently  happens  that  fome  tumor  affect 
the  tefticles  in  the  male  fex,  or  the  breads  in  the 
female.  Thefe  tumors  are  fometimes  large,  hard,  and 
fome  what  painful ;  but  are  feldom  either  very  painful 
or  of  long  continuance.  The  pyrexia  attending  this 
difeafe  is  commonly  flight,  and  goes  off  with  the  fuel¬ 
ling  of  the  fauces  ;  but  fometimes,  when  the  fu  elling 
of  the  teflicles  does  not  fucceed  to  that  of  the  fauces, 
or  when  the  one  or  the  other  has  been  fuddenly  re- 
preffed,  the  pyrexia  bceomes  more  confiderable,  is  of¬ 
ten  attended  with  delirium,  and  lias  fometimes  proved 
fatal. 

As  this  difeafe  commonly  runs  its  ccurfe  without  ei¬ 
ther  dangerous  or  troublefome  fymptoms,  fo  it  hardly 
requires  any  remedies.  An  antiphlogiftic  regimen,  and 
avoiding  cold,  are  all  that  will  be  commonly  neeeffary. 

But  iv hen,  upon  the  receding  of  the  fwellings,  the  py¬ 
rexia  comes  to  be  confiderable,  and  threatens  an  affec¬ 
tion  of  the  brain,  it  will  be  proper,  by  warm  fomenta¬ 
tions,  to  bring  back  the  fweliing *,  and  by  vomiting, 
bleeding,  or  bliitering,  to  obviate  the  coniequcnees  of 
its  abfence* 

Genus  XL  PNEUMONIA.  1S1 

Fcbris  pneumonic  a,  Lloffm.  II.  i3'6. 

Sp.  I.  Peri  pneumonia.  1S3 

Peripneumony ,  or  Inflammation  of  the  Lungs. 

Peripneumonia,  Saw.  gen.  112.  Lin.  34.  Vog.  51, 

Sag.  gen.  311.  B oerh .820.  J uncher  6 7 . 

Peripneumonia  pura  five  vera  Audtorum,  Saztv.  fp.  1. 

Peripneumonia  gaftrioa,  Sauv.  fp.  1 1 .  Morgagn.  de 
cauf.  et  fed.  Epift.  xx.  art.  30,  31. 

Peripneumonia  catarrhalis,  Sauv.  fp.  6. 

Peripneumonia 
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Peripneumonia  feotha,  Sydenh .  fe£L  6.  cap.  4. 
Boerh .  867.  Morgagni  de  cauf.  et  fed.  Epift. 

-V— 1  xxi.  11. — 15. 

Peripneumonia  putrida,  fp.  2. 

Peripneumonia  ardens,  £7*2/?/.  fp.  3. 

Peripneumonia  maligna,  Sauv,  fp.  4. 

Peripneumonia  typhodes,  TV«/<y.  fp. 

Amphimerina  peripneumonies,  Sauv.  fp.  15. 

Sp.  II.  Pleuritis. 

The  Pleurifi ),  or  Inflammation  of  the  Pleura. 

Pleuritis,  Sauv .  gen.  103.  Lin .  27.  £%.  56.  £h§\ 
gen. >303.  Boerh.  875.  Junck.  67. 

Paraphrenefis,  gen.  102.  Lin.  26. 

Paraph renitis,  55.  Boerh .  907. 

Diaphragmitis,  gen.  304. 

Pleuritis  vera,  <5Wz/.  fp.  1.  Boerh.  875.  Pmra 
princeps  morb.  acut.  pleuritis,  1.  1.  cap.  2.  3. 
Zeviani  della  parapleuritide,  cap.  3.  Morgagni 
de  fed.  et  cauf.  morb.  Epift.  xx.  art.  56.  xxi.  45. 
Wendt  de  pleuritide,  apud  Sandifort ,  tlief.  ii. 

Pleuritis  pulmonis,  Sauv.  fp.  2.  Zevian.  dell,  para- 
plcur.  iii.  28,  &c. 

Pleuropneumonia,  pleuro-peripneumonia,  peripncu- 
mo-  pleuritis  Auclorum.  Baronius  de  pleuri-pneu- 
monia.  Ill.  Ha/leri  opufcul.  patholog.  obf.  13. 
Morgagni  de  fed.  et  cauf.  Epift.  xx  and  xxi.  paf- 
fim.  Cleghorn,  Minorca,  p.  247.  Ti'iller  de  pleuri¬ 
tide,  aph.  1,  2,  3.  cap.  i.  8.  Hu \ ham,  Differt. 
on  pleurifies,  &c.  chap.  i.  Ill.  Pringle ,  Dif.  of 
the  army. 

Pleuritis  convulfiva,  Sauv.  fp.  13.  Bianch.  Hift.  hep. 
vol.  i.  p.  234. 

Pleuritis  liydrothoracica,  Sauv.  fp.  15.  Morgagni  de 
cauf.  et  fed.  xx.  34. 

Pleuritis  dorfalis,  Sauv.  fp.  3.  Verna ,  p.  3.  cap.  8. 

Pleuritis  mddiaftini,  Sauv.  fp.  3.  P.  Sal.  Div.  de 
affec.  part.  cap.  6.  Friend,  Hift.  Med.  de  Aven- 
zoare. 

Media  ft  ina,  Vog.  52. 

Pleuritis  pericardii,  Sauv .  fp.  5.  Verna,  p.  iii. 
cap.  9. 

Parapleuritis,  Zeviani  della  paraplcuritide. 

Pleurodyne  parapleuritis,  Sauv.  fp.  19. 

Paraphrenefis  diaphragmatica,  Sauv.  fp.  I.  DeHaen. 
Rat.  med.  i.  7.  iii.  p.  3  1. 

Paraphrenefis  plcuritica,  Sauv.  fp.  2. 

Paraphrenefis  hepatiea,  Sauv.  fp.  3. 

Under  the  general  head  of  Pneumonia,  Dr  Cullen, 
comprehends  all  inflammations  of  the  thoracic  vif- 
cera,  or  membrane  lining  the  infide  of  that  cavity 3 
as  the  fymptoms  do  not  always  fufficiently  diftinguifti 
the  feat  of  the  affedlion,  nor  does  a  difference  in  the 
fituation  of  the  affe&ed  place  make  any  difference  in 
the  cure. 

Dcfcription.  Pneumonic  inflammation,  however  va¬ 
rious  in  the  feat,  always  difcovcrs  itfelf  by  pyrexia, 
difficult  breathing,  cough,  and  pain  in  fomc  part  of 
the  thorax.  It  almoft  always  comes  on  with  a  cold 
ftage,  and  is  accompanied  with  the  other  fymptoms  of 
pyrexia ;  though  in  fome  few  inftances  the  pulfc  may 
not  be  more  frequent,  nor  the  heat  of  the  body  inerea- 
frd  beyond  what  is  natural.  Sometimes  the  pyrexia  is 


CIN  E.  303 

from  the  beginning  accompanied  with  the  other  fymp-  Pneumo¬ 
toms  3  but  frequently  it  is  formed  fome  hours  before  nla* 
them,  and  particularly  before  the  pain  be  felt.  The  "1~_v  '' 

pulfe  for  the  moll  part  is  frequent,  full,  ftrong,  hard, 
and  quick  3  but,  in  a  few  inftances,  efpecially  in  the 
advanced  Rate  of  the  difeafe,  it  is  weak,  foft,  and  at 
the  fame  time  irregular.  The  difficulty  of  breathing 
is  moft  confiderable  in  infpiration,  both  becaufe  the 
lungs  do  not  eafily  admit  of  a  full  dilatation,  and  be¬ 
caufe  the  dilatation  increafes  the  pain  attending  the 
difeafe.  The  difficulty  of  breathing  is  alfo  greater 
when  the  patient  is  in  one  pofture  of  the  body  rather 
than  another.  It  is  generally  greater  when  he  lies  on 
the  fide  affe&ed  3  though  fometimes  the  contrary  hap¬ 
pens.  Very  often  the  patient  cannot  lie  upon  cither 
fide,  and  can  find  eafe  only  when  lying  on  the  back  3 
and  fometimes  he  cannot  breathe  readily,  except  when 
in  fome  what  of  an  ere£I  pofture.  The  cough,  in 
different  cafes,  is  more  or  lefs  urgent  or  painful.  It 
is  fometimes  dry,  or  without  any  expectoration,  efpe¬ 
cially  in  the  beginning  of  the  difeafe  3  but  more  com¬ 
monly  it  is,  even  from  the  beginning,  nsoift,  and  the 
matter  fpit  up  various  both  in  confiftence  and  colour, 
and  frequently  it  is  ftreaked  with  blood.  The  pain  is 
alfo  different  in  different  cafes,  and  felt  in  different  parts 
of  the  thorax,  but  moil  frequently  in  one  fide.  It  lias 
been  faid  to  affeCl  the  right  fide  more  frequently  than 
the  left  3  but  this  is  uncertain,  and  we  are  fare  that  the 
left  fide  has  been  very  often  affeCled.  Sometimes  it  is 
felt  as  if  it  was  under  the  fternum  3  fometimes  in  the 
back  between  the  fhoulders  ;  and  when  in  the  Tides,  its 
place  has  been  higher  or  lower,  more  forward  or  back¬ 
ward  3  but  the  place  of  all  moft  frequently  affe&ed  is 
about  the  fixtli  or  feventh  rib,  near  the  middle  of  its 
length,  or  a  little  more  forward.  The  pain  is  often  fe- 
vere  and  pungent  3  but  fometimes  more  dull  and  ob- 
tufe,  with  a  fenfe  of  weight  rather  than  of  pain.  It  is 
moft  efpecially  fevere'and  pungent  when  occupying  the 
place  laft  mentioned.  For  the  moft  part  it  continues 
fixed  in  one  part,  but  fometimes  (hoots  from  the  fide  to 
the  fcapula  on  one  hand,  or  to  the  fternum  and  clavicle 
on  the  other. 

Dr  Cullen  fuppofes  that  the  difeafe.  is  always  feat- 
ed,  or  at  lead  begins,  in  fome  part  of  the  pleura,  ta¬ 
king  that  membrane  in  its  greateft  extent,  as  now 
commonly  underftood  3  that  is,  as  covering  not  only 
the  internal  furface  of  the  cavity  of  the  thorax,  but  al¬ 
fo  as  forming  the  mediaftinum,  and  as  extended  over 
the  pericardium,  and  over  the  whole  furface  of  the 
lungs.  But  as  the  fymptoms  never  clearly  indicate 
where  the  feat  of  the  difeafe  is,  there  is  but  little  foun¬ 
dation  for  the  different  names  by  which  it  has  been 
diftinguifhed.  The  term  pleurifij  v  improperly  limited 
to  that  inflammation  which  begins  in  and  chiefly  af- 
fe6!s  the  pleura  coftalis.  This  Dr  Cullen  thinks  is  a 
rare  occurrence  3  and  that  the  pneumonia  much  more 
frequently  begins  in  the  pleura  inverting  the  lungs, 
producing  all  the  fymptoms  which  belong  to  what 
hath  been  called  the  pleuritis  vera.  The  word  pert- 
pneumony  has  been  applied  to  an  inflammation  begin¬ 
ning  in  the  parenchyma,  or  cellular  texture  of  the 
lungs,  and  having  its  feat  chiefly  there.  But  to  Dr 
Cullen  it  feems  very  doubtful  if  any  acute  inflamma¬ 
tion  of  the  lungs,  or  any  difeafe  which  has  been  call¬ 
ed  peripneumomjy  be  of  that  kind.  It  feems  probable, 

that 
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that  every  acute  inflammation  begins  in  membranous 
parts  5  and  in  every  difledion  of  perfons  who  have  died 
of  peripneumony,  the  external  membrane  of  the  lungs, 
or  fome  part  of  the  pleura,  has  appeared  to  have  been 
confiderably  affcded.  An  inflammation  of  the  pleura 
covering  the  upper  furface  of  the  diaphragm,  has  been 
diftinguifhed  by  the  appellation  of  paraphrenitis ,  as  fup- 
pofed  to  be  attended  with  the  peculiar  fymptoms  of 
delirium,  rifus  fardonicus ,  and  other  con vulflve  motions: 
but  it  is  certain,  that  an  inflammation  of  that  portion 
of  the  pleura,  and  affeding  alfo  even  the  mufeular  fub- 
ftance  of  the  diaphragm,  has  often  taken  place  with¬ 
out  any  of  the  fymptoms  above  mentioned  )  and  neither 
the  diffedions  which  have  fallen  under  Dr  Cullen’s 
obfervation,  nor  any  accounts  of  diffedions,  fupport  the 
opinion  that  an  inflammation  of  the  pleura  covering  the 
diaphragm  is  attended  with  delirium  more  commonly 
than  any  other  pneumonic  inflammation. — It  is  to  be  ob- 
ferved,  however,  that  though  the  inflammation  may  be¬ 
gin  in  one  particular  part  of  the  pleura,  the  morbid  af- 
fedion  is  commonly  communicated  to  the  whole  extent 
of  the  membrane. 

The  pneumonic  inflammation,  like  others,  may  ter¬ 
minate  by  refolution,  fuppuration,  or  gangrene  :  but 
it  has  alfo  a  termination  peculiar  to  itfelf  •,  namely, 
when  it  is  attended  with  an  effufion  of  blood  into  the 
cellular  texture  of  the  lungs,  which,  foon  interrupt¬ 
ing  the  circulation  of  the  blood  through  the  vifous, 
produces  a  fatal  fuffocation.  This  indeed  appears  to 
be  the  moft  common  termination  of  pneumonic  inflam¬ 
mation  when  it  ends  fatally  *,  for  upon  the  difledion 
of  almoft  every  perfon  who  has  died  of  this  difeafe,  it 
appears  that  fuch  an  effufion  had  happened.  From 
the  fame  diffedions  we  learn,  that  pneumonic  inflam¬ 
mation  commonly  produces  an  exfudation  from  the  in¬ 
ternal  furface  of  the  pleura,  which  appears  partly  as  a 
loft  vifeid  cruft,  often  of  a  compad  membranous  form, 
covering  every  where  the  furface  of  the  pleura,  and 
particularly  thofe  parts  where  the  lungs  adhere  to  the 
pleura  coftalis,  or  mediaftinum  ;  and  this  cruft  feems 
always  to  be  the  cement  of  fuch  adhefion.  The  fame 
exfudation  (hows  itfelf  alfo  by  a  quantity  of  a  ferous 
fluid  commonly  found  in  the  cavity  of  the  thorax  *,  and 
fome  exfudation  or  effufion  is  ufually  found  to  have 
been  made  into  the  cavity  of  the  pericardium.  It 
feems  like  wife  probable,  that  an  effufion  of  this  kind 
is  fometimes  made  into  the  cavity  of  the  bronchiae  \ 
for  in  fome  perfons  who  have  died  after  labouring 
under  a  pneumonic  inflammation  for  a  few  days  only, 
the  bronchise  have  been  found  filled  with  a  confider- 
able  quantity  of  ferous  and  thickifh  fluid,  which  muft 
be  confidered  rather  as  the  effufion  above  mentioned, 
having  had  its  thinner  parts  taken  off  by  refpiration, 
than  as  a  pus  fo  fuddenly  formed  in  the  inflamed  part. 
It  is,  however,  not  improbable,  that  this  effufion,  as 
well  as  that  made  into  the  cavities  of  the  thorax  and 
pericardium,  may  be  a  matter  of  the  fame  kind  with 
that  which  in  other  inflammations  is  poured  into  the 
cellular  texture  of  the  parts  inflamed,  and  there  con¬ 
verted  into  pus ;  but  in  the  thorax  and  pericardium  it 
does  not  always  put  on  this  appearance,  becaufe  the 
cruft  covering  the  furface  prevents  the  abforption  of 
the  thinner  part.  This  abforption,  however,  may  be 
cmnpenfated  in  the  bronchia,  by  the  drying  power  of 
the  air  )  and  therefore  the  effufion  into  them  may  af- 
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fume  a  more  purulent  appearance.  In  many  cafes  of  Pneumo- 
pneumonic  inflammation,  when  the  expedoration  is  nia- 
very  copious,  it  is  difficult  to  fuppole  that  the  whole 
proceeds  from  the  mueous  follicles  of  the  bronchise 
and  it  feems  probable  that  a  great  part  of  it  may  come 
from  the  effuled  ferous  fluid  juff  mentioned  }  and  this 
too  will  account  for  the  appearance  of  the  expectora¬ 
tion  being  fo  often  purulent.  Perhaps  the  fame  thing 
will  account  for  that  purulent  matter  found  in  the 
bronchise,  which  Mr  de  Haen  fays  he  had  often  ob- 
ferved  when  there  was  no  ulceration  in  the  lungs, 
and  which  he  accounts  for  in  a  very  ftrange  manner, 
namely,  by  fuppofmg  a  pus  formed  in  the  circulating 
blood. 

Dr  Cullen  is  of  opinion,  that  the  effufion  into  the 
bronchiae  above  mentioned  often  concurs  with  the  ‘ef¬ 
fufion  of  red  blood  into  the  cellular  fubftance  oi  the 
lungs  to  oeeafion  the  fatal  fuffocation  which  frequent¬ 
ly  terminates  peripneumony  :  that  the  effufion  of  ferum 
alone  may  have  this  effed  :  and  that  the  ferum  poured 
out  in  a  certain  quantity,  rather  than  any  debility  in 
the  powers  of  expedoration,  is  the  eaufe  of  that  eeffa- 
tion  of  fpitting  which  precedes  the  fatal  event ;  for  in 
many  eafes  the  expedoration  has  ceafed,  when  no  other 
fymptoms  of  debility  have  appeared,  and  when,  upon 
diffedion,  the  bronchise  have  been  full  of  liquid  matter. 

Nav,  it  is  even  probable,  that  in  fome  eafes  fuch  an 
effufion  may  take  place  without  any  fymptoms  of  vio¬ 
lent  inflammation  *,  and  in  other  eafes  the  effufion  tak¬ 
ing  place  may  feem  to  remove  the  fymptoms  of  in¬ 
flammation  which  had  appeared  before,  and  thus  ac¬ 
count  for  thofe  unexpeded  fatal  terminations  which  have 
fometimes  happened. 

Pneumonic  inflammation  feldom  terminates  by  refo¬ 
lution,  without  being  attended  with  fome  evident  eva¬ 
cuation.  An  hsemorrhagy  from  the  nofe  happening  on 
fome  of  the  firft  days  of  the  difeafe  has  iometimes  put 
an  end  to  it  *,  and  it  is  faid,  that  an  evacuation  from 
the  haemorrhoidal  veins,  a  bilious  evacuation  by  ftool, 
and  an  evacuation  of  urine  with  a  copious  fediment, 
have  feverally  had  the  fame  effed  ;  but  fueh  occur¬ 
rences  have  been  rare.  The  evacuation  moft  frequent¬ 
ly  attending,  and  Teeming  to  have  the  greateft  effed  in 
promoting  refolution,  is  an  expedoration  of  a  thick, 
white,  or  yellowifti  matter,  a  little  ftreaked  with  blood, 
copious,  and  brought  up  without  much  or  violent 
coughing.  Very  frequently  the  refolution  of  this  dif¬ 
eafe  is  attended  with,  and  perhaps  produced  by,  a  fweat, 
if  it  be  warm,  fluid,  copious,  over  the  'whole  body, 
and  attended  with  an  abatement  of  the  frequency  of 
the  pulfe,  heat  of  the  body,  and  other  febrile  fymp- 
toms.  Although,  from  the  hiftory  now  given,  it  ap¬ 
pears  that  pleurify  and  peripneumony  cannot  with  v 
propriety  be  eonfidered  as  different  difeafes,  yet  it  is 
certain  that  in  different  cafes  this  affedion  occurs 
with  an  affemblage  of  fymptoms  feparate  and  diftind- 
Thus  even  Dr  Cullen  himfelf,  in  his  Nofology,  has 
defined  pleuritis  to  confift  in  pyrexia,  attended  with 
pungent  pain  of  the  fide,  painful  refpiration,  difficulty 
of  lying  down,  particularly  on  the  afleded  fide,  and 
diftreffmg  cough,  in  the  beginning  dry,  but  afterwards 
humid,  and  often  with  bloody  expedoration.  V  bile 
again  he  has  defined  peripneumony  to  confift  in  pyrexia, 
attended  with  a  dull  pain  under  the  llernum  and  be¬ 
tween  the  ffioulders,  anxiety,  difficulty  of  breathing,  hu-k 


mid  cough,  expe&oratiou  generally  bloody,  a  foft  pulfe, 
and  a  tumid  livid  appearance  of  the  countenance.  It  is 
highly  probable,  that  the  firft  of  thefe  fets  of  fymptoms 
chieflv  arifes  from  a  {late  of  a£live  inflammation,  and 
the  feeond  from  effufion.  Thus,  in  certain  cafes,  the 
fymptoms  may  appear  perfectly  feparatc  and  diftind  ; 
but  more  frequently  both  inflammation  and  effufion  are 
united  \  and  thus  the  fymptoms  in  both  definitions  are 
in  general  combined  in  the  fame  patient.  But  Hill 
pleuritis,  ftri&ly  fo  called,  may  be  confidered  Us  charac¬ 
terized  by  the  acute  pungent  pain  at  a  particular  fpot 
of  the  eheft,  and  that  pain  much  aggravated  on  a  full  in- 
fpiration ;  while  proper  peripneumonia  is  diftinguifhed  by 
the  dull  gravative  pain,  extended  over  the  whole  eheft, 
and  by  the  laborious  refpiration. 

Caufes  of  and  perfons  fubjeSl  to ,  this  diforder.  The 
remote  eaufe  of  pneumonic  inflammation  is  commonly 
cold  applied  to  the  body,  obftruding  perfpiration,  and 
determining  to  the  lungs,  while  at  the  fame  time  the 
lungs  themfelves  are  expofed  to  the  adion  of  cold. 
Thefe  circumftances  operate  chiefly  when  an  inflamma¬ 
tory  diathefis  prevails  in  the  fyftem  ;  and  therefore 
tliofe  principally  affeded  with  this  difeafe  are  perfons  of 
the  greateft  vigour,  in  cold  climates,  often  in  the  winter 
feafon,  but  particularly  in  the  fpring,  when  vieiftitudes 
of  heat  and  cold  are  frequent.  This  difeafe,  however, 
may  arife  in  any  feafon  when  fuch  varieties  take  place. 
Other  remote  caufes  alfo  may  have  a  (hare  in  produ¬ 
cing  this  di (temper  ;  fuch  as  every  means  of  obftrud- 
ing,  draining,  or  otherwife  injuring,  the  pulmonary 
organs.  The  pneumatic  inflammation  has  fometimes 
been  fo  much  an  epidemic,  that  it  hath  been  fufped- 
ed  of  depending  on  a  fpecific  contagion  ;  but  Dr 
Cullen  never  met  with  an  inftance  of  its  being  conta¬ 
gious. 

Prognojis .  In  pneumatic  inflammations,  a  violent 
pyrexia  is  always  dangerous.  The  danger,  however, 
is  chiefly  denoted  by  the  difficulty  of  breathing.  When 
the  patient  can  lie  on  one. fide  only  ;  when  he  can  lie  on 
neither  fide,  but  only  on  his  back  ;  when  he  cannot 
breathe  with  tolerable  eafe,  except  when  the  trunk  of 
his  body  is  ered  \  when  even  in  this  pofture  the  breath¬ 
ing  is  very  difficult,  and  attended  with  a  turgefcence 
and  flufiling  of  the  face,  with  partial  fweats  about  the 
head  and  neck,  and  an  irregular  pulfe  ;  thefe  circum¬ 
ftances  mark  the  difficulty  of  breathing  in  different  de¬ 
grees  }  and  confequently,  in  proportion,  the  danger  of 
the  difeafe.  A  frequent  violent  cough,  aggravating  the 
pain,  is  always  the  fymptom  of  an  obftinate  difeafe  ; 
and  as  the  difeafe  is  feldom  or  never  refolved  without 
fome  expe&oration,  fo  a  dry  cough  muft  always  be  an 
unfavourable  fymptom. 

The  proper  ehara&erifties  of  the  expedoration  have 
been  already  laid  down  }  and  though  an  exped oration 
which  has  not  thefe  marks  muft  indicate  a  doubtful 
ft  ate  of  the  difeafe,  yet  the  colour  alone  can  give  no  cer¬ 
tain  prognoftic.  An  acute  pain,  very  much  interrupt¬ 
ing  infpiration,  is  always  the  mark  of  a  violent  difeafe  ; 
but  not  of  a  more  dangerous  difeafe  than  an  obtufe  pain, 
attended  with  very  difficult  refpiration,  demonftratirig 
effufion  into  the  cells. 

When  the  pains,  which  had  at  firft  affeded  one  fide 
only,  fiiall  afterwards  fpread  into  the  other  *,  or  when, 
leaving  the  fide  firft  affeded,  they  pafs  entirely  into  the 
■other  ;  thefe  are  always  marks  of  a  dangerous  difeafe. 
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A  delnmm  coming  on  during  a  pneumonic  inflarfcma-  I*n 
tion  is  always  a  fymptom  denoting  much  danger. 

When  pneumonic  diforders  terminate  fatally,  it  is 
on  one  or  other  of  the  days  of  the  firft  week,  trom  the 
third  to  the  feventh.  This  is  the  1110ft  common  cafe ; 
but,  in  a  few  inftances,  death  has  happened  at  a  later 
period.  When  the  difeafe  is  violent,  but  admitting  of 
refolution,  this  alfo  happens  frequently  in  the  eourfe  of 
the  firft  week  ;  but  in  a  more  moderate  difeafe  the  re¬ 
folution  is  often  put  off  to  the  feeond  week.  The  dif¬ 
eafe  generally  fuffers  a  remitlion  on  fome  of  the  days  $ 
from  the  third  to  the  feventh  :  which,  however,  may 
be  often  fallacious,  as  it  fometimes  returns  again  with 
as  much  violence  as  before  ;  and  in  fuch  a  cafe 
with  great  danger.  Sometimes  it  difappears  on  the 
third  day,  while  an  cryfipelas  makes  its  appearance  on 
fome  external  part  ;  and  if  this  continue  fixed,  the 
pneumatic  inflammation  does  not  recur.  If  the  difeafe 
continue  beyond  the  14th  day,  it  will  terminate  in  a 
fuppuration,  or  Phthisis.  The  termination  by  gan¬ 
grene  is  much  more  rare  than  has  been  imagined  :  and 
when  it  does  occur,  it  is  ufually  joined  with  the  termi¬ 
nation  by  effufion  ;  the  fymptoms  of  the  one  being 
hardly  diftinguiftiable  from  tliofe  of  the  other. 

Cure .  This  muft  proceed  upon  the  general  plan 
mentioned  under  Synocha  ;  but,  on  account  of  the 
importance  of  the  part  affeded,  the  remedies  muft  be 
employed  early,  and  as  fully  as  poffible  :  and  thefe  are 
chiefly  directed  with  one  of  three  views,  viz.  for  ob¬ 
taining  a  refolution  of  the  inflammation  in  the  thorax, 
for  mitigating  the  urgent  fymptoms  before  a  refolution 
can  be  effected,  and  for  counterading  or  obviating  the 
confequcnces  of  the  difeafe.  Venefedion  is  the  re¬ 
medy  chiefly  to  be  depended  on  ;  and  may  be  perform¬ 
ed  in  either  arm,  as  the  futgeon  finds  moft  convenient  ; 
and  the  quantity  taken  away  ought  in  general  to  be  as 
large  as  the  patient’s  ftrength  will  allow.  The  remif- 
fion  of  pain,  and  the  relief  of  refpiration,  during  the 
flowing  of  the  blood,  may  limit  the  quantity  to  be  then 
drawn  ;  but  if  thefe  fymptoms  of  relief  do  not  appear, 
the  bleeding  ftiould  be  continued  to  a  confiderable  ex¬ 
tent,  unlefs  fymptoms  of  a  beginning  fyncope  come  on. 

It  is  feldom  that  one  bleeding,  however  large,  will  cure 
this  difeafe  ;  and  though  the  pain  and  difficulty  of 
breathing  may  be  much  relieved  by  the  firft  bleeding, 
thefe  fymptoms  commonly  and  after  no  long  interval 
recur,  often  with  as  much  violence  as  before.  In  this 
cafe  the  bleeding  is  to  be  repeated  even  on  the  fame 
day,  and  perhaps  to  the  fame  quantity  as  before. 
Sometimes  the  feeond  bleeding  may  be  larger  than  the 
firft.  There  are  perfons,  who,  by  their  conftitution, 
are  ready  to  faint  even  upon  a  fmall  bleeding  ;  and  in 
fueh  perfons  this  may  prevent  the  drawing  fo  much 
blood  at  firft-as  a  pneumonic  inflammation  may  require  : 
but  as  the  fame  perfons  are  found  to  bear  after-blecd- 
ings  better  than  the  firft,  this  allows  the  feeond  and 
fubfequent  bleedings  to  be  larger,  and  to  fuch  a  quan¬ 
tity  as  the  fymptoms  of  the  difeafe  may  feem  to  re¬ 
quire. 

Bleedings  are  to  be  repeated  according  to  the  ftate 
of  the  fymptoms,  and  they  will  be  more  effectual  when 
pradifed  in  the  eourfe  of  the  firft  three  days  than  af¬ 
terwards  ;  but  they  are  not  to  be  omitted  though  four 
days  of  the  difeafe  may  already  have  elapfed.  If  the 
phyfician  has  not  been  called  in  time,  or  the  firft  bleed- 
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ings  have  not  been  fufficiently  large,  or  even  though 
they  ihould  have  procured  fome  remiflion,  yet  upon 
the  return  of  the  urgent  fymptoms,  bleeding  may  be 
repeated  at  any  time  within  the  fird  fortnight,  or  even 
after  that  period,  if  a  fuppuration  be  not  evident,  or  if 
after  a  feeming  folution  the  difeafe  fliall  have  returned. 

With  refpecl  to  the  quantity  of  blood  which  may 
be  taken  away  with  fafety,  no  general  rules  can  be  gi¬ 
ven  *,  as  it  mull  be  very  different  according  to  the  ifate 
of  the  difeafe,  and  the  conditution  of  the  patient.  In 
an  adult  male  of  tolerable  drength,  a  pound  of  blood  is 
a  full  bleeding.  Any  quantity  above  20  ounces  is  a 
large,  and  any  quantity  below  12  is  a  fmall,  bleeding. 
An  evacuation  of  four  or  five  pounds,  in  the  courfe  of 
two  or  three  days,  is  generally  as  much  as  mod  patients 
will  bear  ;  but  if  tire  intervals  between  the  bleedings, 
and  the  whole  of  the  time  during  which  the  bleedings 
have  been  employed,  have  been  long,  the  quantity  taken 
upon  the  whole  may  be  greater. 

When  a  large  quantity  of  blood  has  been  taken 
from  the  arm,  and  it  is  doubtful  if  more  can  be  taken 
in  that  manner  with  fafety,  fome  blood  may  dill  be 
taken  by  cupping  and  fcarifying.  This  will  efpecially 
be  proper,  when  the  recurrence  of  the  pain,  rather  than 
the  difficulty  of  breathing,  becomes  the  urgent  fymp- 
tom  ;  and  then  the  cupping  and  fcarification  ffiould  be 
made  as  near  as  poffiblc  to  the  pained  part. 

An  expeCloration  fometimes  takes  place  very  early 
in  this  difeafe ;  but  if  the  fymptoms  continue  urgent, 
the  bleedings  mud  be  repeated  notwithdanding  the  ex¬ 
pectoration  :  but  in  a  more  advanced  date,  and  when 
the  fymptoms  have  differed  a  confidcrable  remflion,  we 
may  then  trud  the  cure  to  the  expectoration  alone.  It 
is  not  obferved  that  bleeding,  during  the  fird  days  of 
the  difeafe,  dops  expeCloration ;  on  the  contrary,  it 
has  been  often  found  to  promote  it ;  and  it  is  only  in 
a  more  advanced  date  of  the  difeafe,  when  the  patient 
has  been  already  exhauded  by  large  evacuations  and  a 
continuance  of  his  illnefs,  that  bleeding  feems  to  put 
a  dop  to  expcCtoration  ;  and  even  then,  this  doppage 
feems  not  to  take  place  fo  mueh  from  the  powers  of 
expeCtoration  being  weakened  by  bleeding,  as  by  its 
favouring  the  ferous  effufion  ill  the  bronchite,  already 
taken  notice  of. 

Bcfides  bleeding,  every  part  of  the  antiphlogiftic  re¬ 
gimen  ought  here  to  be  carefully  employed  ;  the  pa¬ 
tient  mud  keep  out  of  bed  as  mueh  as  he  can  bear ; 
mud  have  plenty  of  wrarm  diluting  drinks,  impregnat¬ 
ed  with  vegetable  acids,  accompanied  with  nitre  or 
fome  other  cooling  neutral  fait  *,  and  the  belly  alfo 
ought  to  be  kept  open  by  emollient  clyders  or  cool¬ 
ing  laxative  medicines.  Vomiting  in  the  beginning 
is  dangerous  *,  but  in  a  fome  what  advanced  date  of  the 
difeafe  emetics  have  been  found  the  bed  means  of  pro¬ 
moting  expeCloration.  Fomentations  and  poultices 
to  the  pained  part  have  been  found  ufeful  \  but  blifter- 
ing  is  found  to  be  much  more  effeclual.  A  blider, 
however,  ought  not  to  be  applied  till  at  lead  one  bleed¬ 
ing  has  been  premifed,  as  vencfeClion  is  lefs  effeClual 
when  the  irritation  of  a  blider  is  prefent.  If  the  dif¬ 
eafe  be  moderate,  a  blider  may  be  applied  immediately 
after  the  fird  bleeding  5  but  in  violent  cafes,  where  it 
may  be  prefumed  that  a  fecond  bleeding  may  f6on  be 
neceffary*  after  the  fird,  it  will  be  proper  to  delay  the 
blider  till  after  the  fecond  bleeding,  when  it  may  be 
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fuppofed  that  the  irritation  occafloned  by  the  blider  Pc 
will  be  over  before  another  bleeding  becomes  neceffary. 

It  may  frequently  be  of  ufe  in  this  difeafe  to  repeat 
the  biilleriiig  ;  and  in  that  cafe  the  pladers  ffiould  al¬ 
ways  be  applied  fomewhere  on  the  thorax,  for  when 
applied  to  mere  didant  parts  they  have  lefs  effeCl.  The 
keeping  the  blidered  parts  open,  and  making  what  is 
called  a  perpetual  b lifter,  has  much  lefs  effeCl  than  a  re¬ 
peated  blidering. 

Many  methods  have  been  propofed  for  promoting 
expeCloration,  but  none  appear  to  be  fufficiently  effec¬ 
tual  ;  and  fome  of  the  expeClorants,  being  acrid  dimu- 
lant  fubdances,  are  not  very  fafe.  The  gums  ufually 
employed  feem  to  be  too  heating;  the  fquills  lefs  fo  ; 
but  they  are  not  very  powerful,  and  fometimes  inconve¬ 
nient,  by  the  condant  naufea  they  occafion.  The  vo¬ 
latile  alkali  may  be  of  fervice  as  an  expeClorant,  but 
it  ought  to  be  referved  for  an  advanced  date  of  the 
difeafe.  Mucilaginous  and  oily  demulcents  appear  to 
be  ufeful,  by  allaying  that  acrimony  of  the  mucus 
which  occafions  too  frequent  coughing  *,  and  which 
coughing  prevents  the  Stagnation  and  thickening  of 
the  mucus,  and  thereby  its  becoming  mild.  The  re¬ 
ceiving  into  the  lungs  the  ffeams  of  warm  water,  im¬ 
pregnated  with  vinegar,  has  often  proved  ufeful  in 
promoting  expeCloration  ;  and,  for  this  purpofe,  the 
machine  called  the  Inhaler,  lately  invented  by  Dr 
Mudge  of  Plymouth,  promifes  to  be  of  great  ferviee. 
But  of  all  others,  the  antimonial  emetics,  given  in 
naufeating  dofes,  are  perhaps  the  mod  powerful  for 
promoting  expeCloration.  The  kermes  mineral  has 
been  greatly  recommended  ;  but  does  not  feem  to  be 
more  efficacious  than  tartrite  of  antimony  or  antimonial 
wine  ;  and  the  dofe  of  the  kermes  is  much  more  uncer¬ 
tain  than  that  of  the  others. 

Though  this  difeafe  often  terminates  by  a  fpontaneous 
fweating,  this  evacuation  ought  not  to  be  excited  by 
art,  unlefs  with  much  caution.  When,  after  fome  re- 
miffion  of  the  fymptoms,  fpontaneous  fweats  arife,  they 
may  be  encouraged  *,  but  it  ought  to  be  without  much, 
heat,  and  without  dimulant  medicines.  If,  however, 
the  fweats  be  partial  and  clammy  only,  and  a  great  dif¬ 
ficulty  of  breathing  dill  remain,  it  will  be  very  danger¬ 
ous  to  encourage  them. 

Phyficians  have  differed  much  with  regard  to  the 
ufe  of  opiates  in  pneumonic  affeClions.  It  appear*, 
however,  that  in  the  beginning  of  the  difeafe,  and 
before  bleeding  and  blidering  have  produced  fome  re- 
miffion  of  the  pain,  and  of  the  difficulty  of  breathing, 
opiates  have  had  a  bad  tendency,  by  their  mcreafing 
the  difficulty  of  breathing  and  other  inflammatory 
fymptems.  But  in  a  more  advanced  date  of  the  dif¬ 
eafe,  when  the  difficulty  of  breathing  has  abated,  and 
when  the  urgent  fymptom  is  a  cough,  proving  the 
chief  caufe  of  the  continuance  of  pain  and  want  of 
red,  opiates  may  be  employed  with  great  advantage  and 
fafety.  The  interruption  of  the  expeCloration  which 
they  feem  to  occafion,  is  for  a  fliort  time  only  ;  and  they 
feem  often  to  promote  it,  as  they  occafion  a  ftagnation 
of  what  was  by  frequent  coughing  diffipated  infcnfibly: 
and  therefore  give  the  appearance  of  what  phyficians 
have  called  concoBed  matter . 

Opium  combined  with  calomel  has  of  late  been  high¬ 
ly  extolled  in  this  and  other  inflammatory  dileafes  by 
Dr  Hamilton  of  Lynn  Regis ;  who  has  given  a  full  ac¬ 
count 
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phlegm*-  count  of  the  fuccek  attending  his  practice  with  this  re- 
fee-  medy  for  the  fpaee  of  1 6  years,  in  the  9th  volume  of 
the  Edinburgh  Medical  Commentaries.  And  fince  his 
recommendation,  the  fame  remedy  has  often  been  em¬ 
ployed  by  others  with  great  benefit* 

V OMICA ,  or  Abfcefs  of  the  Lungs, 

jS6  Vomica,  Bocrh.  835.  Junck.  35. 

Pleurodyne  vomica,  Sauv .  fp.  21. 

Phthifis  fometimes  follows  pneumonia,  though  the 
cafe  is  not  frequent.  The  fymptoms  of  it  fo  much  re¬ 
ferable  ordinary  phthifis,  that  it  can  mod  properly  be 
treated  of  under  that  head. 

xsy  Empyema. 

This  is  another  confequence  of  a  pneumonia  termi¬ 
nating  unfavourably,  and  is  oecafioned  by  the  effafion 
of  a  quantity  of  purulent  matter  into  the  cavity  of  the 
thorax,  producing  a  lingering  and  painful  diforder,  very 
often  incurable. 

Defcription.  The  firft  fign  of  an  empyema  is  a  cef- 
fation  of  the  pain  in  the  bread,  which  before  was  con¬ 
tinual  :  this  is  followed  by  a  fenfation  of  weight  on  the 
diaphragm  •,  and  a  flu&uation  of  matter,  fometimes 
making  a  noife  that  may  be  heard  by  the  by  danders  : 
the  acute  fever  is  changed  into  a  he&ic,  with  an  exa¬ 
cerbation  at  night  :  a  continual  and  troublefome  dry 
cough  remains.  The  refpiration  is  exceedingly  diffi¬ 
cult,  becaufe  the  lungs  are  prevented  bv  the  matter 
from  fully  expanding  thenifelves.  The  patient  can  lie 
eafily  on  that  fide  where  the  matter  is  effufed,  but  not 
on  the  other,  becaufe.  then  the  weight,  of  the  matter 
on  the  mediadinum  produces  uneafinefs.  The  more 
the  he  (die  heat  is  augmented,  the  more  is  the  body 
emaeiated,  and  its  drength  decayed.  In  forac  there 
is  danger  of  fuffocation  when  they  doop  down,  which 
goes  off  when  they  alter  that  podure  of  the  body  ;  and 
in  fome  there  is  a  purulent  fpitting. — Thefe  fymptoms 
are  accompanied  with  great  anxiety,  palpitations  of  the 
heart,  and  fain  tings.  Sometimes  the  patients  have  a 
fenfation  like  a  hot  vapour  afeending  from  the  cavity 
of  the  thorax  to  their  mouth.  Others,  in  a  more  ad¬ 
vanced  date  of  the  difeafe,  have  a  putrid  tade  in  the 
mouth.  At  the  fame  time,  profufe  night  fweats  wade 
the  body,  and  greatly  weaken  the  patient.  The  face 
at  fird  grows  red  on  that  fide  where  the  matter  lies,  at 
lad  the  Hippocratic  face  comes  on,  and  the  eyes  become 
hollow..  The  pulfe  is  quick,  but  more  frequently  in¬ 
termitting.  Sometimes  the  nails  are  crooked,  and  puf- 
tules  appear  on  the  thorax  ;  and  frequently,  according  to 
the  tedimony  of  Hippocrates,  the  feet  fwell,  and,  on 
the  affe&ed  fide  of  the  bread,  there  is  an  inflation  and 
fwelling  of  the  Ikin. 

Caufes ,  &c.  An  empyema  may  arife  either  from 
the  bur  ding  of  a  vomica  of  the  lungs,  or  from  a  fup- 
puration  taking  place  after  the  inflammatory  ftage  of 
pneumonia  ;  or  fometimes  from  a  fuppuration  in  the  cafe 
of  a  quinfy,  when  the  inflammation  had  extended  to  the 
afpera  arteria,  from  whence  arifes  a  kind  of  bloody 
fpittle,  and  the  patients  are  affli<Red  with  an  empyema, 
unlefs  they  die  on  the  7th  day  of  the  difeafe,  according 
to  the  obfervation  of  Hippocrates.  It  mav  arife  alfo 
from  external  violence,  as  wounds  of  the  thorax,  &c. 
folood  extravafated,  corrupted,  or  changed  into  pus. 


Like  the  vomica,  it  is  a  rare  dideniper,  but  may  attack  Peritoi 
all  thofe  fubjetd  to  pneumonia.  ~  ^ 

Prognofls.  Very  few  recover  after  an  empyema 
has  been  once  formed,  efpeeially  if  the  operation  of 
paracentefis  be  neglected.  After  this  operation  is  per¬ 
formed,  if  a  great  quantity  of  bloody  fetid  pus  be  dis¬ 
charged,  if  the  fever  continue,  and  if  the  patient  fpit 
up  a  purulent,  pale,  frothy,  livid,  or  green  matter,  with 
a  deeay  of  drength,  there  is  no  hope  :  But  when  a 
fmall  quantity  of  pus,  of  a  white  colour,  not  very  fetid, 
is  difehar ged  ;  when  the  fever  and  third  prefently  ceafe,  , 
the  appetite  returns,  and  faeces  of  a  good  confidence 
are  difeharged,  the  drength  alfo  returning  in  fome  de¬ 
gree  5  there  is  then  hope  of  a  perfect  recovery.  If 
the  matter  be  not  dried  up  in  feven  weeks  time,  the 
difeafe  readily  changes  to  a  fidulous  ulcer,  which  is 
very  difficult  to  cure.  An  empyema  affe&ing  both 
ddes  of  the  thorax  is  more  dangerous  than  that  which 
affe&s  only  one. 

Cure,  This  confids  in  evacuating  the  purulent  mat¬ 
ter  contained  in  the  cavity  of  the  thorax,  which  is 
bed  done  by  the  operation  of  paracentefis  of  the  tho¬ 
rax.  See  Surgery.  Afterwards  the  ulcer  is  to  be 
treated  with  abflergent  and  confolida!  ing  medicines, 
and  the  fame  internal  ones  are  to  be  given  as  in  a 
Phthisis. 

Genus  XIII.  CARDITIS.  xst 

Inflammation  of  the  HEART. 

Carditis,  Sauv.  gen.  111.  Vog .  54. 

Pericarditis,  Vog.  53. 

Carditis  fpontanea,  Sauv.  fp.  1.  Senac .  Traite  de 
Coeur,  1.  iv.  c.  7.  Meckel ,  Mem.  de  Berlin,  1736. 

Eryfipelas  pulmonis,  Lamm.  Obferv.  lib.  ii. 

Defcription.  This  difeafe  is  attended  with  all  the 
fymptoms  of  pneumonia,  but  in  a  higher  degree 3  it  is 
befides  faid  to  be  accompanied  with  hydrophobic  fymp¬ 
toms,  fainting,  palpitation  of  the  heart,  a  feeming  mad- 
nefs,  a  funk  and  irregular  pulfe,  watery  eyes,  and  a 
dejc&ed  countenance,  with  a~  dry  and  black  tongue. 

On  diffe&ion,  the  heart  and  pericardium  are  found 
very  much  inflamed,  and  even  ulcerated,  with  many 
polypous  concretions. 

Caufes ,  &c.  The  fame  as  in  the  pneumonia. 

P rognofis.  In  the  carditis  the  prognofis  is  more  un¬ 
favourable  than  in  the  pneumonia  ;  and  indeed,  unlefs 
the  difeafe  very  quickly  terminates,  it  muft  prove  fatal, 
on  account  of  the  eonftant  and  violent  motion  of  the 
heart,  which  exafperates  the  inflammation,  and  inereafes 
all  the  fymptoms. 

Cure.  Here  bleeding  is  neceffary  in  as  great  a  de¬ 
gree  as  the  patient  can  pofiibly  bear,  together  with 
bliftering,  and  the  antiphlogiflic  regimen  like  wife  car¬ 
ried  to  a  greater  height  than  in  the  pneumonia  •,  but  the 
general  method  is  the  fame  as  in  other  inflammatory 
difeafes. 

Genus  XIV.  PERITONITIS.  l8f 

Inflammation  of  the  P ERITON MUM. 

Sp.  I.  Inflammation  of  the  PerITQNJEUM  properly  fo 
called. 

Peritonitis,  Vog.  62.  Lieutad .  Hift.  anat.  med,  lib.  i. 
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obf.  3.  Raygerus  apud  eund.  lib.  i.  obf.  341.  Mor- 
gagtt.  de  fed.  LVII.  20. 

Sp.  II.  Inflammation  of  the  PERITONEUM  extended 
over  the  Omentum . 

Epiploitis,  Sauv.  gen.  106.  Sag.  gen.  308. 

Omentitis,  Vog.  61. 

Omenti  inflammatio,  Boerh.  985.  et  Ill.  Van  Swie- 
teny  Comm.  Stork.  An.  Med.  I.  132.  Hu/me  on 
the  puerperal  fever. 

Sp.  III.  Inflammation  of  the  PERITONEUM  fetched 
over  the  Mef enter y. 

Mefenteritis,  Vog.  60. 

Enteritis  mefenterica,  Sauv.  fp.  4. 

Genus  XV.  GASTRITIS. 

Inflammation  of  the  STOMACH. 

A.  Gastritis  Phlegmonodea ,  or  the  genuine 
Gaflritis. 

Gaflritis  legitima,  .Sauv.  fp.  I.  Eller .  de  cogn.  et 
cur.  morb.  left.  xii.  Haller,  obf.  14.  hill.  3.  LieuU 
Hift.  Anat.  Med.  lib.  i.  74. 

Gaflritis  cryfipclatofa,  Sauv.  fp.  4. 

Cardialgia-  inflammatoria*  Sauv.  fp.  13-.  Tralles ,  de 
opio  fe6l.  ii.  p.  231. 

Thefe  difeafes  Dr  Cullen  has  thought  proper  to  con- 
fider  all  under  the  general  head  of  Gastritis,  as  there 
are  no  certain  figns  by  which  they  can  be  diflinguifhed 
from  each  other,  and  the  method  of  cure  muft;  be  the 
fame  in  all. 

Defcription .  The  inflammation  of  the  flomach  is  at¬ 
tended  with  great  heat  and  pain  in  the  epigaflric  re¬ 
gion,  extreme  anxiety,  an  almoft  continual  and  pain¬ 
ful  hiccough,  with  a  moll  painful  vomiting  of  every 
thing  taken  into  the  flomach.  Sometimes  a  temporary 
madnefs  enfues  \  and  there  is  an  inflance  in  the  Edin¬ 
burgh  Medical  Effays  of  the  diforder  being  attended 
with  an  hydrophobia.  The  pulfe  .is.  generally  more 
funk  than  in  other  inflammations,  and  the  fever  inclines 
to  the  nature  of  a  typhus.  The  diforder  is  commonly 
of  the  remitting  kind,  and  during  the  remiffions  the 
pulfe  frequently  intermits.  During  the  height  of  the 
difeafe,  a  mortal  plirenfy  frequently  fupervenes.  The 
difeafe  terminates  on  the  fourth,  feventh,  cr  ninth  day, 
or  from  the  eleventh  to  the  fifteenth  5  and  is  more  apt 
to  end  in  a  gangrene  than  pneumonic  inflammations, 
and  more  frequently  in  a  feirrhus  than  in  an  abfeefs. 

Caufes ,  &c.  The  inflammation  of  the  flomach  may 
arife  from  any  acrid  fub fiance  taken  into  it }  from 
a  vehement  paftion,  too  large  draughts  of  cold  liquor, 
especially  when  the  perfon  is  very  hot }  from  a  furfeit  \ 
a  floppage  of  perfpiration  •,  repulfion  of  the  gout  j  in¬ 
flammations  of  the  neighbouring  vifeera  \  or  from, 
external  injuries,  fuch  as  wounds,  contufions,  &c. — 
It  affe£ls  chiefly  thofe  of  a  plethoric  habit  and  hot 
bilious  conflitution. 

Prognofls.  This  difeafe  is  always  very  dangerous, 
and  the  prognofis  doubtful,  which  alfo  muft  always  be 
in  proportion  to  the  feverity  of  the  fymptoms.  A 
ccffation  of  pain,  coldnefs  about  the  prsecordia,  great 
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debility,  with  a  languid  and  intermitting  pulfe,  with  Gaftritis. 


an  abatement  of  the  hiccough,  denote  a  gangrene  and  { 
fpeedy  death.  From  the  fenfibility  of  the  flomach 
alfo,  and  its  great  connexion  with  the  reft  of  the 
fyftem,  it  muft  be  obvious,  that  an  inflammation  of 
it,  by  whatever  caufes  produced,  may  be  attended  with 
fatal  confequences }  particularly,  by  the  great  debility 
it  produces,  it  may  prove  fuddenly  fatal,  without  run¬ 
ning  through  the  ufual  courfe  of  inflammations. — Its 
tendency  to  admit  of  refolution  may  be  known  by  its 
having  arifen  from  no  violent  caufe,  by  the  moderate 
Hate  of  the  fymptoms,  and  by  a  gradual  remiftion  of 
thefe  fymptoms  in  the  courfe  of  the  firit  or  at  moft  of 
the  fecond  week  of  the  difeafe.  The  tendency  to 
gangrene  may  be  fufpe6led  from  the  fymptoms  con¬ 
tinuing  with  unremitting  violence,  notwithftanding  the 
ufe  of  proper  remedies  \  and  a  gangrene  already  begun 
may  be  known  by  the  fymptoms  above  mentioneds, 
particularly  great  debility  and  fudden  ceffation  of  pain. 
The  tendency  to  fuppuration  may  be  known  by  the 
fymptoms  continuing  but  in  a  moderate  degree  for 
more  than  one  or  twro  weeks,  and  by  a  conftderable  re¬ 
miftion  of  the  pain,  while  a  fenfe  of  weight  and  anxiety 
fcill  remain.  When  an  abfeefs  has  been  formed,  the 
frequency  of  the  pulfe  is  firft  abated  :  but  foon  after 
it  increafes,  with  frequent  cold  fhivering,  and  an  exa¬ 
cerbation  in  the  afternoon  and  evening j  followed  by 
night  fweats,  and  other  fymptoms  of  hedlic  fever.  Thefe 
at  length  prove  fatal,  unlefs  the  abfeefs  open  into  the 
cavity  of  the  flomach,  the  pus  be  evacuated  by  vomit¬ 
ing,  and  the  ulcer  foon  healed. 

Cure.  It  appears  from  diffedlions,  that  the  flomach 
may  very  often  be  inflamed  when  the  charadleriflic 
marks  of  it  have  not  appeared  j  and  therefore  we  are 
often  expofed  to  much  uncertainty  in  the  cure.  But 
when  we  have  fufheient  evidence  that  a  ftate  of  adlive 
inflammation  has  taken  plaee  in  the  flomach,  the  prin¬ 
cipal  objedl  to  be  aimed  at  is  to  obtain  a  refolution. 
Before,  howTever,  this  can  be  accompliftied,  it  will 
often  be  neceffary  to  employ  meafures  with  the  view  of 
obviating  urgent  fymptoms.  When  the  fymptoms  ap¬ 
pear  in  the  manner  above  deferibed,  the  cure  is  to  be 
attempted  by  large  and  repeated  bleedings  employed 
early  in  the  difeafe  j  and  from  thefe  we  are  not  to  be 
deterred  by  the  weaknefs  of  the  pulfe,  for  it  will  com* 
monly  become  fuller  and  fofter  after  the  operation. 
A  blifter  ought  alfo  to  be  applied  to  the  region  of  the 
flomach  \  and  the  cure  will  be  aflifted  by  fomenta¬ 
tions  of  the  whole  abdomen,  and  by  frequent  emollient 
and  laxative  cly ft ers.  The  irritability  of  the  flomach 
in  this  difeafe  will  admit  of  no  medicines  being  thrown 
into  it ;  and  if  any  can  be  fuppofed  neceffary,  they 
muft  be  exhibited  in  clyflers.  Diluting  drinks  may  be 
tried  j  but  they  muft  be  of  the  very  mildeft  kind,  and 
given  in  very  fmall  quantities  at  a  time.  Opiates,  in 
whatever  manner  exhibited,  cannot  be  retained  in  the 
flomach  during  the  firft  days  of  the  difeafe  \  but  when 
the  violence  of  the  difeafe  fhall  have  abated,  and  when 
the  pain  and  vomiting  recur  at  intervals  only,  opiates 
given  in  clyflers  are  frequently  employed  with  advan¬ 
tage  y  and  after  bleeding  and  blifters  no  remedy  is 
more  effedlual  either  in  allaying  the  pain  or  vomiting. 
As  foon  as  the  flomach  will  retain  any  laxative,  gentle 
refrigerant  cathartics,  taken  by  the  mouth,  fuch  a^ 
the  foda  phofphorata,  foda  tartarifata,  or  th,e  like* 
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Phlegm  a-  are  produ&ive  of  great  benefit.  A  tendency  to  gan- 
fiae  grene  in  this  difeafe  is  to  be  obviated  only  by  the 
r means  juft  now  mentioned  ;  but  when  it  does  a&ually 
fupervene,  it  admits  of  no  remedy.  A  tendency  to 
fuppuration  is  to  be  obviated  by  the  fame  means  em¬ 
ployed  early  in  the  difeafe.  After  a  certain  period  it 
cannot  be  prevented  by  any  means  whatever  5  and, 
when  aftually  begun,  mull  be  left  to  nature  5  the  only 
thing  that  can  be  done  by  art  being  to  avoid  all  irri¬ 
tation. 

m  B.  Gastritis  ErTSIPELATOSA ,  or  the  Erysipelatous 

Gajiritis , 

Defcription .  This  fpecies  of  inflammation  takes  place 
in  the  ftomach  much  more  frequently  than  the  former. 
From  diffeftions  it  appears  that  the  ftomach  has  been 
often  affetfted  with  inflammation,  when  neither  pain 
nor  fever  had  given  any  notice  of  it  ;  and  fueh  is  juftly 
looked  upon  to  have  been  of  the  eryfipelatous  kind. 
This  kind  of  inflammation  alfo  is  efpecially  to  be  ex¬ 
pelled  from  acrimony  of  any  kind  applied  to  the  fto¬ 
mach  ;  and  would  certainly  occur  much  mote  frequent¬ 
ly,  were  not  the  interior  furface  of  this  organ  common¬ 
ly  defended  by  mucus  exfuding  in  large  quantity  from 
the  numerous  follicles  placed  immediately  under  the 
villous  coat.  On  many  occafions,  however,  the  exfuda- 
tion  of  mucus  is  prevented,  or  the  liquid  poured  out  is 
of  a  lefs  vifeid  kind,  fo  as  to  be  lefs  fitted  to  defend  the 
fubjacent  nerves  ;  and  it  is  in  fuch  cafes  that  acrid  mat¬ 
ters  may  readily  produce  an  eryfipelatous  affeftion  of 
the  ftomach. 

In  many  cafes  this  kind  of  inflammation  cannot  be 
difeovered,  as  it  takes  place  without  pain,  pyrexia,  or 
vomiting  :  but  in  fome  it  may  ;  namely,  when  it 
fpreads  into  the  cefophagus,  and  appears  on  the  pharynx 
and  on  the  whole  internal  furface  of  the  mouth.  When 
therefore  an  eryfipelatous  inflammation  affe&s  the  mouth 
and  fauces,  and  there  (hall  be  at  the  fame  time  in  the 
ftomach  an  unufual  fenfibility  to  all  acrids,  and  alfo  a 
frequent  vomiting,  there  can  be  little  doubt  of  the  fto¬ 
mach ’s  being  affe&ed  in  the  fame  manner.  Even  .when 
no  inflammation  appears  in  the  fauces,  if  fome  degree 
of  pain  be  felt  in  the  ftomach,  if  there  be  a  want  of 
appetite,  an  anxiety  and  frequent  vomiting,  an  unufual 
fenfibility  with  regard  to  acrids,  fome  thirft,  and  fre¬ 
quency  of  pulfe,  there  will  then  be  room  to  fufpeft  an 
inflammation  in  the  ftomach  5  and  fueh  fymptoms,  after 
fome  time,  have  been  known  to  difeover  their  caufe  by 
the  inflammation  riling  to  the  fauces  or  mouth.  In¬ 
flammation  of  this  kind  is  often  difpofed  to  pafs  from 
one  place  to  another  on  the  fame  furface,  and,  in  doing 
fo,  to  leave  the  place  it  had  at  firft  occupied.  Such  an 
inflammation  lias  been  known  to  fpread  fucceflively 
along  the  whole  tra£I  of  the  alimentary  canal ;  oeca- 
fioning,  -when  in  the  inteftines,  diarrhoea,  and  in  the 
ftomach  vomitings ;  the  diarrhoea  ceafing  when  the  vo¬ 
mitings  came  on,  and  the  vomitings  on  the  coming  on 
of  the  diarrhoea. 

Caufes ,  &c.  An  eryfipelatous  inflammation  may 
arife  from  acrid  matters  taken  into  the  ftomach  ;  or 
from  fome  internal  caufes  not  yet  well  known.  It  fre¬ 
quently  occurs  in  putrid  difeafes,  and  in  thofe  recover¬ 
ing  from  fevers. 

Cure .  When  the  difeafe  is  occafioned  by  acrid  mat¬ 


ters  taken  internally,  and  thefe  may  be  fuppofed  ft  ill 
prefent  in  the  ftomach,  they  are  to  be  walked  out  by 
drinking  a  large  quantity  of  warm  and  mild  medicines, 
and  exciting  gentle  vomiting.  At  the  fame,  time,  if 
the  nature  of  the  acrimony  and  its  proper  corre&or  be 
known,  this  Ihould  be  throivn  in  ;  or  if  a  fpecific  cor¬ 
rector  be  not  known,  fome  general  demulcents  Ihould 
be  employed. 

Thefe  meafures,  however,  are  more  fuited  to  prevent 
than  to  cure  inflammation  after  it  has  taken  place. 
When  this  laft  may  be  fuppofed  to  have  happened,  if  it 
be  attended  with  a  fenfe  of  heat,  with  pain  and  pyrexia, 
according  to  the  degree  of  thefe  fymptoms,  the  mea¬ 
fures  propofed  for  the  cure  of  the  other  kind  are  to  be 
more  or  lefs  employed.  When  an  eryfipelatous  inflam¬ 
mation  of  the  ftomach  has  ari/en  from  internal  caufes, 
if  pain  and  pyrexia  occur,  bleeding  may  be  employed 
in  perfons  not  other  wife  weakened  ;  but  in  cafe  of  its 
occurring  in  putrid  difeafes,  or  where  the  patients  are 
already  debilitated,  bleeding  is  inadmiflible  ;  all  that 
can  be  done  being  to  avoid  irritation,  and  only  throw¬ 
ing  into  the  ftomach  what  quantity  of  acids  and  acef- 
cent  aliments  it  ftiall  be  found  able  to  bear.  In  fome 
conditions  of  the  body  in  which  this  difeafe  is  apt  to 
occur,  cinchona  and  bitters  may  feem  to  be  indicated  ; 
but  an  eryfipelatous  ftate  of  the  ftomach  will  feldom  al¬ 
low  them  to  be  ufed. 

Genus  XVI.  ENTERITIS. 

Inflammation  of  the  INTESTINES, 

Enteritis,  Sauv,  gen.  105.  Lin,  29.  Vog,  57.  Sag, 
gen.  307. 

Inteftinorum  inflammatio,  Boerh,  959. 

Febris  inteftinorum  inflammatoria  ex  mefenterio, 
Hoflin,  ii.  170. 

Sp.  I.  Enteritis  Phlegmonodjea ,  or  the  Acute 
Enteritis 

Enteritis  iliaca,  Sauv .  fp.  1. 

Enteritis  colica,  Sauv,  fp.  2.  Boerh,  965. 

Defcription,  This  difeafe  Ihows  itfelf  by  a  fixed  pain- 
in  the  abdomen,  attended  with  fever,  vomiting,  and  co- 
ftivenefs.  The  pain  is  often  felt  in  different  parts  of  the 
abdomen,  but  more  frequently  fpteads  over  the  whole 
and  is  particularly  violent  about  the  navel. 

Caufes ,  &c.  Inflammations  of  the  inteftines  may  arife* 
from  the  fame  caufes  as  thofe  of  the  ftomach  ;  though 
commonly  the  former  will  more  readily  occur  from  cold- 
applied  to  the  lower  extremities,  or  to  the  belly  itfelf. 
It  is  alfo  found  fupervening  on  the  fpafmodic  colic,  in¬ 
carcerated  hernia,  and  volvulus. 

Prognofls,  .  Inflammations  of  the  inteftines  have  the- 
fame  terminations  with  thofe  of  the  ftomach,  and  the 
prognofis  in  both  cafes  is  much  the  fame. 

Cure,  The  cure  of  enteritis  is  in  general  the  fame* 
with  that  of  gaftritis  ;  but  in  this  difeafe  there  is  com¬ 
monly  more  opportunity  for  the  introduftion  of  li¬ 
quids,  of  acid,  acefccnt,  and  other  cooling  remedies, 
and  even  of  laxatives;  but  as  a  vomiting  frequently 
attends  the  enteritis,  care  muft  be  taken  not  to  excite 
that  vomiting  by  the  quantity  or  quality  of  any  thing 
thrown  into  the  ftomach.  With  regard  to  the  fuppu- 
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Phlegma-  ration  and  gangrene  of  the  inteftines  following  the  en- 
)  teritis,  the  obfervations  made  refpeCting  thefe  termina¬ 
tions  of  gaflritis  are  equally  applicable  in  this  difeafe. 

Sp.  II.  Enteritis  E r  tsipelatosa ,  or  Erysipelatous 
Enteritis . 

Concerning  this  nothing  farther  can  be  faid,  than 
what  hath  been  already  delivered  concerning  the  gafi 
tritis. 

1 9 s  ‘  Genus  XVII.  HEPATITIS. 

Inflammation  of  the  LlVER, 

Hepatitis,  Sauv,  gen.  113.  Lin .  35.  Vog.  58.  Sag . 
gen.  312.  Boer/i.  9:4.  Hojfrn .  ii.  14.  Junck .  66. 

Defer iption .  The  inflammation  of  the  liver  is 
thought,  to  be  of  two  kinds,  acute  and  chronic  •,  but 
the  latter  very  of  en  does  not  difeover  itfelf  except  by 
an  abfeefs  found  in  the  liver  after  death,  and  which 
is  fuppofed  to  have  been  oecafioned  by  fome  degree  of 
inflammation  }  for  this  reafon  the  chronic  inflammation 
often  efcapes  obfervation,  and  we  fhall  here  only  treat 
of  the  acute  hepatitis. 

The  acute  hepatitis  is  attended  with  confiderable  fe¬ 
ver  *,  a  frequent,  flrong,  and  hard  pulfe  •,  high-colour¬ 
ed  urine  an  acute  pain  in  the  right  hypochondrium, 
increafed  by  prefling  upon  the  part.  The  pain  is  very 
often  in  fuch  a  part  of  the  fide  as  to  make  it  appear 
like  a  pleurify  ^  and  frequently,  like  that,  is  increafed 
on  infpiration.  The  difeafe  is  alfo  commonly  attended 
with  a  cough,  which  is  generally  dry,  though  fometimes 
moifl:  y  and  when  the  pain  thus  refembles  a  pleurify,  the 
patient  cannot  lie  eafily  except  upon  the  fide  affeCted. 
The  pain  is  frequently  extended  to  the  clavicle,  and  to 
the  top  of  the  fhoulder  \  and  is  attended  fometimes 
with  hiccough,  and  fometimes  with  vomiting.  Some 
have  added  jaundice,  or  a  yel-lownefs  of  the  eyes,  to  the 
fymptoms  of  this  diftemper  *,  but  experience  fhows  that 
it  has  often  occurred  without  any  fuch  fymptom. 

When  hepatitis  is  of  the  chronic  kind,  depending 
more  on  an  accumulation  and  efiufion  in  the  liver, 
than  on  an  increafed  aCtion  of  its  final!  veflels,  the  pa¬ 
tient  complains  rather  of  a  fenfe  of  weight  than  of 
pain  \  and  the  fever  is  by  no  means  either  acute  or 
conflant :  but  it  often  returns  in  paroxyfms  fome- 
what  refembling  the  attacks  of  an  intermittent.  This 
difeafe  is  very  flow  in  its  progrefs,  frequently  continu¬ 
ing  for  many  months,  and  at  laft  terminating  in  a  very- 
confiderable  fuppuration.  In  moft  cafes,  however,  it 
may  be  difeovered  by  careful  examination  of  the  re¬ 
gion  of  the  liver  externally.  By  this  means,  a  confi¬ 
derable  enlargement  of  that  vifeus  may  in  general  be 
detected. 

CaufeSy  See.  The  remote  caufes  of  hepatitis  are  not 
always  to  be  difeerned,  and  many  have  been  afligned 
on  a  very  uncertain  foundation.  It  is  principally  a 
difeafe  of  warm  climates.  It  has  been  fuppofed  that 
the  difeafe  may  be  an  affeClion  either  of  the  ex¬ 
tremities  of  the  hepatic  artery,  or  thofe  of  the  vena 
portarum  •,  and  the  fuppofition  is  by  no  means  impro¬ 
bable.  The  opinion,  however,  moft  commonly  adopted 
is,  that  the  acute  hepatitis  is  an  affeCtion  of  the  exter¬ 
nal  membrane  of  the  liver,  and  the  chronic  kind  an  af- 


CINE.  Pnffice. 

feCtion  of  the  parenchyma  of  that  vifeus.  The  acute  Hepatitis, 
difeafe  may  be  feated  either  on  the  convex  or  concave 
furface  of  the  liver  \  and  in  the  former  cafe  a  more 
pungent  pain  and  hiccough  may  be  produced,  and  the 
refpiration  is  more  confidtrably  affeCted.  In  the  lat¬ 
ter  there  occurs  lefs  pain  \  and  a  vomiting  is  produ¬ 
ced,  commonly  by  fome  inflammation  communicated 
to  the  flomach.  The  inflammation  on  the  concave 
furface  of  the  liver  may  be  readily  communicated  to 
the  gall-bladder  and  biliary  duds :  and  this,  perhaps, 
is  the  only  cafe  of  idiopathic  hepatitis  attended  with 
jaundice. 

Progtiojis.  The  inflammation  of  the  liver,  like 
others,  may  end  by  refolution,  fuppuration,  or  gan¬ 
grene  )  and  the  tendency  to  the-one  or  to  the  other  of 
thofe  events  may  be  known  from  what  has  been  al¬ 
ready  mentioned  concerning  the  prognofis  in  gaftritis. 

The  refolution  of  hepatitis  is  often  the  confequence  of, 
or  is  attended  with,  evacuations  of  different  kinds.  A 
haemorrhage  fometimes  from  the  nofe,  and  fometimes 
from  the  hemorrhoidal  veflels,  gives  a  folution  of  the 
difeafe.  Semetimes  the  fame  thing  is  accomplifhed  by 
a  bilious  diarrhoea  \  and  fometimes  the  refolution  is 
attended  with  fweating,  and  an  evacuation  of  urine 
depofiting  a  copious  fediment.  Sometimes  it  may  be 
cured  by  an  eryfipelas  appearing  in  fume  external  part. 

When  the  difeafe  has  ended  in  fuppuration,  the  pus 
collected  may  be  difeharged  by  the  biliary  duCts  •,  or, 
if  the  fuppurated  part  does  not  adhere  anyuTere  clofe- 
ly  to  the  neighbouring  parts,  it  may  be  difeharged 
into  the  cavity  of  the  abdomen  :  but  if,  during  the  firft 
flate  of  inflammation,  the  affeCted  part  of  the  liver  {hall 
have  formed  a  clofe  adhefion  to  fome  of  the  neighbour¬ 
ing  parts,  the  difeharge  after  fuppuration  may  be  va¬ 
rious,  according  to  the  different  feat  of  the  abfeefs. 

When  feated  on  the  convex  part  of  the  liver,  if  the  ad¬ 
hefion  be  to  the  peritonaeum  lining  the  common  tegu¬ 
ments,  the  pus  may  make  its  way  through  thefe,  and  be 
difeharged  outwardly  :  or  if  the  adhefion  fhall  have 
been  to  the  diaphragm,  the  pus  may  penetrate  through 
this,  and  into  the  cells  of  the  lungs  ^  from  whence  it 
may  be  difeharged  by  coughing.  When  the  abfeefs  is 
feated  on  the  concave  part  of  the  liver,  in  confequence 
of  adhefions,  the  pus  may  be  difeharged  into  the 
flomach  or  inteflines  \  and  into  thefe  lafl,  either  diredt- 
ly,  or  by  the  intervention  of  the  biliary  duCts.  Upon 
a  confederation  of  all  thefe  different  circumflances, 
therefore,  together  with  the  general  principles  of  in¬ 
flammation,  muft  the  prognofis  of  this  difeafe  be  cfla- 
blifhed. 

Cure,  For  the  cure  of  hepatitis,  we  muft  have  re- 
courfe  to  the  general  means  of  refolving  other  inflam¬ 
matory  diforders.  Bleeding  is  to  be  ufed  according 
to  the  degree  of  fever  and  pain.  Bliflers  are  to  be 
applied  :  fomentations  of  the  external  parts,  emollient 
clyflers,  gentle  laxatives,  diluents  and  refrigerants, 
are  alfo  ufeful.  The  cure,  however,  particularly  in 
warm  climates,  where  the  difeafe  is  much  more  com¬ 
mon  than  it  is  in  Britain,  is  chiefly  trufled  to  mercury. 

Not  only  in  cafes  of  the  chronic  kind,  but  in  acute 
hepatitis  alfo,  after  an  attempt  has  been  made  to  al¬ 
leviate  the  urgent  fymptoms  by  bleeding  and  blifter- 
ing,  recourfe  is  immediately  had  to  this  powerful  mi¬ 
neral.  It  is  employed  by  different  practitioners,  and 
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in  different  cafes,  under  various  forms.  Some  are 
very  fond  of  the  ufe  of  calomel.  Eut  the  preference 
v  is  in  general  given,  and  perhaps  with  juftice,  to  fric¬ 
tion  with  mercurial  ointment  over  the  region  of  the 
liver.  Eut  under  whatever  form  it  may  be  employed, 
it  is  neceffary  that  it  fnould  be  introduced  to  fuch  an 
extent  as  to  keep  the  patient  on  the  verge  of  falivation 
for  fome  length  of  time  ;  the  duration  being  regulated 
by  the  circumftances  of  the  cafe. 

From  the  liberal  ufe  of  mercury,  there  can  be  no 
doubt  that  a  fuccefsful  refolution  has  been  obtained 
in  many  cafes,  which  would  otherwife  have  infallibly 
terminated  in  fuppuration.  But  notwithftanding  the 
moft  careful  employment  of  it  in  fome  cafes,  fuppura¬ 
tion  will  enfue  ;  and  then  it  is  very  doubtful  whether 
any  benefit  will  be  derived  from  the  continuance  of  it. 
Eut  when  a  fuppuration  has  been  formed,  and  the  ab- 
feefs  points  outwardly,  the  part  muft  be  opened,  the  pus 
evacuated,  and  the  ulcer  healed  according  to  the  ordi¬ 
nary  methods  in  ufe  for  healing  abfeefles  and  ulcers  in 
other  parts. 

Chronic  hepatitis  often  terminates  in  feirrhus. 
Againft  this,  after  mercury  has  failed,  nitric  acid 
taken  internally  has  fometimes  been  employed  with 
fuccefs. 

Genus  XVIII.  SPLENITIS. 

i$9  hflammation  of  the  SPLEEN, 

Splenitis,  Sativ,  gen.  114.  Lin,  36.  Vog.  59. 

Lunch.  6 7.  Sag .  gen.  313. 

Lienis  inflammatio,  Boerh .  958.  ct  Van  Swieten , 
Comm. 

Splenitis  phlegmonodasa,  Sauv.  fp.  1.  Forejl ,  1.  xx. 

obf.  5,  6.  De  Haen ,  apud  Van  Swieten ,  p.  958. 
Pleuritis  fplenica,  Sauv,  fp.  19. 

Splcnalgia  fuppuratoria,  Sauv,  fp.  3. 

Dcfcription,  This  difeafe,  according  to  Juncker , 
comes  on  with  a  remarkable  {hivering,  fucceeded  by  a 
moft  intenfc  heat  and  very  great  third;  ;  a  pain  and 
tumour  are  perceived  in  the  left  hypochondrium,  and 
the  paroxyfms  for  the  moft  part  affume  a  quartan  form* 
When  the  patients  expofe  themfelves  for  a  little  to 
the  free  air,  their  extremities  immediately  grow  very 
cold.  If  a  haemorrhage  happens,  the  blood  flows  out 
of  the  left  noftril.  The  other  fymptoms  are  the  fame 
with  thofe  of  the  hepatitis.  Like  the  liver,  the  fpleen 
is  alfo  fubjeCt  to  a  chronic  inflammation,  which  often 
happens  after  agues  ;  and  the  tumour  which  fucceeds 
the  inflammation  is  in  many  cafes  very  confiderable,  and 
is  called  the  ague  cake ,  though  that  name  is  alfo  fre¬ 
quently  given  to  a  feirrhous  tumour  of  the  liver  fucceed- 
ing  intermittent?. 

Caufes ,  &.c.  The  caufes  of  this  diftemper  are  in  ge¬ 
neral  the  fame  with  thofe  of  other  inflammatory  difor- 
ders  \  but  thofe  which  determine  the  inflammation  to 
that  particular  part  more  than  another,  are  very  much 
unknown.  It  attacks  perfons  of  a  very  plethoric  and 
fanguine  habit  of  body  rather  than  others. 

Prognojis.  What  has  been  faid  of  the  inflammation 
of  the  liver  applies  alfo  to  that  of  the  fpleen,  though 
the  latter  is  lefs  dangerous  than  the  former.  Here  alfo 


o 


1 1 


I  C  I  N  E. 

a  vomiting  of  black  matter,  which  in  other  acute  dif-  Nephritis. 

eafes  is  fuch  a  fatal  fymptom,  fometimes  proves  criti- - r — J 

cal,  according  t©  the  teftimony  of  Juncker.  Sometimes 
the  haemorrhoids  prove  critical  ;  but  very  often  the  in¬ 
flammation  terminates  by  feirrhus. 

Cure,  This  is  not  at  all  different  from  what  has  been 
already  laid  down  concerning  the  hepatitis. 

Genus  XIX.  NEPHRITIS.  20O 

Inflammation  of  th e  KlDNETS. 

Nephritis,  Sauv,  gen.  115.  Lin.  37.  Vog.  65. 

^  gen.  314. 

Nephritis  vera,  Sauv.  fp.  1. 

Defcription.  The  nephritis  has  the  fame  fymptoms 
which  take  place  in  other  inflammations  ;  but  its  diftin- 
guifhing  mark  is  the  pain  in  the  region  of  the  kidney, 
which  is  fometimes  obtufe,  but  more  frequently  pun¬ 
gent.  The  pain  is  not  increafed  by  the  motion  of  the 
trunk  of  the  body  fo  much  as  a  pain  of  the  rheumatic 
kind  affe&ing  the  fame  region.  It  may  alfo  frequently 
be  diftinguilhed  by  the  pain  ftiooting  along  the  courfe 
of  the  ureter,  and  it  is  often  attended  with  a  drawing  up 
of  the  tcfticle,  and  a  numbnefs  of  the  limb  on  the  fide 
affe&ed  5  though  indeed  thefe  fymptoms  moft  common¬ 
ly  attend  the  inflammation  arifing  from  a  calculus  in 
the  kidney  or  ureter.  The  difeafe  is  alfo  attended  with 
frequent  vomiting,  and  often  with  coftivenefs  and  colic 
pains.  The  urine  is  moft  commonly  of  a  deep  red  co¬ 
lour,  and  is  voided  frequently  and  in  a  fmall  quantity 
at  a  time.  In  more  violent  cafes  the  urine  is  common¬ 
ly  colourlcfs. 

Caufes,  &c.  The  remote  caufes  of  this  difeafe  may 
be  various  }  as  external  contufion,  violent  or  long- 
continued  riding  ;  {trains  of  the  mufcles  of  the  back 
incumbent  on  the  kidneys ;  various  acrids  in  the  courfe 
of  circulation  conveyed  to  the  kidneys  }  and  perhaps 
fome  other  internal  caufes  mot  yet  well  known  :  the 
moft  frequent  is  that  of  calculous  matter  obftru&ing 
the  tubuli  uriniferi,  or  calculi  formed  in  the  pelvis  of 
the  kidneys,  and  either  flicking  there  or  falling  into  the 
ureter. 

Prognojis.  This  is  not  different  from  that  of  other 
inflammatory  difeafes. 

Cure .  When  any  of  thofe  caufes  operating  as  in¬ 
ducing  the  inflammation  ftill  continue  to  a 61,  the  firft 
objeCt  in  . the  cure  muft  be  the  removal  of  thefe  ;  but 
the  principal  intention  to  be  had  in  view,  is  the  refolu¬ 
tion  of  the  inflammation  which  has  already  taken  place. 

Eut  when,  notwithftanding  efforts  for  this  purpofe, 
the  difeafe  terminates  in  fuppuration,  it  muft  be  the  en¬ 
deavour  of  the  practitioner  to  promote  the  difeharge  of 
purulent  matter,  and  the  healing  of  the  ulceration  in 
the  kidney. 

Thefe  different  objeCls  are  principally  accompliflicd 
by  bleeding,  external  fomentation,  frequent  emollient 
clyftcrs,  antiphlogiftic  purgatives,  and  by  the  free  ufe 
of  mild  and  demulcent  liquids.  The  ufe  of  hlifters  is 
fearce  admiflible,  or  at  leajft  will  require  great  care  to 
avoid  any  confiderable  abforption  of  the  cantharides. 

The  other  fpecies  of  nephritis  enumerated  by  authors 
are  only  fymptomatic. 

Genus 
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Genus  XX.  CYSTITIS. 

Inflammation  of  the  BLADDER . 

Cyftitis,  Sauv.  gen.  108.  Lin .  31.  Vog.  66.  Sag . 
gen.  309. 

Inflammatio  veficse,  Hofftn .  ii.  157. 

The  Cystitis  from  Internal  Caufes . 

Cyftitis  fpontanea,  Cz/z/t;.  fp.  1. 

The  Cystitis  from  External Caufes . 

Cyftitis  a  cantharidibus,  6Vzz/*/.  fp.  2. 

Cyftitis  traumatica,  6Wz/.  fp.  3. 


Pradice. 

add  to  their  diftention,  and  increafe  their*  tendency  to  Hheumatif. 
inflammation.  mus. 

Prognojis .  An  inflammation  of  the  uterus  may  in  ^ 
general  be  expeCted  to  produce  an  obftru&ion  of  the  lo¬ 
chia  ;  but  the  fever  produced  feldom  proves  fatal,  un- 
lefs  the  inflammation  be  violent,  and  end  in  a  gan¬ 
grene. 

Cure.  This  is  to  be  attempted  by  the  fame  general 
means  already  recommended,  and  the  management  of 
this  diforder  entirely  coincides  with  that  of  the  puerpe¬ 
ral  fever. 

Genus  II.  RHEUM ATISMUS.  2§5 

The  Rheumatism. 


The  inflammation  of  the  bladder  from  internal  caufes 
is  a  very  rare  diftemper  \  and  when  it  does  at  any  time 
occur,  is  to  be  cured  in  the  fame  manner  with  other 
inflammations,  avoiding  only  the  ufe  of  blifters.  When 
the  difeafe  arifes  from  the  internal  ufe  of  thefe  flies,  cam¬ 
phor  is  recommended,  belides  other  cooling  medicines, 
and  particularly  cooling  and  emollient  clylters. 

Genus  XXI.  HYSTERITIS. 

Inflammation  of  the  UTERUS. 


Rheumatifmus,  Sauv.  gen.  185*  Lin.  62.  Vog .  138. 
Boerh .  1400.  Junch.  19. 

Dolores  rheumatici  et  arthritici,  Hojfm.  II.  317. 
Myoiitis,  Sag.  gen.  301. 

The  Acute  RHEUMATISM. 

Rheumatifmus  acutus,  Sauv.  fp.  1 . 

Rheumatifmus  vulgaris,  Sauv.  fp.  2. 

A.  The  LUMBAGO,  or  Rheumatifm  in  the  Mufcles  of 
the  Loins. 


Ky  fieri  tis,  Lin .  38.  Vog .  63. 

Metritis,  Sauv. ‘gen.  107.  Sag.  gen.  315. 

Inflammatio  et  febris  uterina,  Hoffm.  II.  156. 

Defcription.  This  difeafe  is  often  confounded  with 
that  called  the  puerperal  or  child-bed  fever ;  but  is 
eflentially  diftinCl  from  it,  as  will  be  fhown  in  its  pro¬ 
per  place.  The  inflammation  of  the  uterus  is  often 
apt  to  terminate  by  gangrene  :  there  is  a  pain  in  the 
head,  with  dilirium  ,  and  the  uterine  region  is  fo  ex¬ 
ceedingly  tender,  that  it  cannot  bear  the  moft  gentle 
preflure  without  intolerable  pain.  When  the  fundus 
uteri  is  inflamed,  there  is  great  heat,  throbbing,  and 
pain,  above  the  pubes  }  if  its  pofterior  part,  the  pain  is 
more  confined  to  the  loins  and  return,  with  atenefmus; 
if  its  anterior  part,  it  {hoots  from  thence  tow7ards  the 
neck  of  the  bladder,  and  is  attended  with  a  frequent  ir¬ 
ritation  to  make  water,  w  hich  is  voided  with  difficulty } 
and  if  its  fides  or  the  ovaria  are  afte&ed,  the  pains  will 
then  dart  into  the  infide  of  the  thighs. 

Caufes ,  &c.  Inflammations  of  the  uterus,  and  in¬ 
deed  of  the  reft  of  the  abdominal  vifeera,  are  very  apt 
to  take  place  in  child-bed  women  5  the  reafon  of  which 
feems  to  be  the  fudden  change  produced  in  the  habit, 
and  an  alteration  in  the  courfe  of  the  circulating 
blood  by  the  contraction  of  the  uterus  after  delivery. 
The  preffure  of  the  gravid  uterus  being  fuddenly  taken 
off*  from  the  aorta  defeendens  after  delivery,  the  refin¬ 
ance  to  the  impulfe  of  the  blood  pafling  through  all 
the  veflcls  derived  from  it,  and  diftributed  to  the  con¬ 
tiguous  vifeera,  will  be  confiderably  lelfened  :  it  will 
therefore  rufti  into  thofe  veflels  with  a  force  fuperior 
to  their  rcfiftance  ,  and,  by  putting  them  violently  on 
the  ftretch,  may  oecafion  pain,  inflammation,  and  fe¬ 
ver.  This  eontra&ion  of  the  uterus  alfo  renders  its  vef- 
fels  impervious  to  the  blood  which  had  freely  palled 
through  them  for  the  fervice  of  the  child  during  preg¬ 
nancy  ;  and  confequently  a  much  larger  quantity  will 
be  thrown  upon  the  contiguous  parts,  which  will  ft  ill 


Lumbago  rheumatica,  Sauv.  gen.  212.  Sag.  p.  I. 
Nephralgia  rheumatica,  Sauv.  fp.  4. 

B.  The  Sciatica,  Ifchias ,  or  Hip- Gout.  307 

Ifchias  rheumaticum.  Sauv.  213.  fp.  10. 

C.  The  Baflard  PLEURISY ,  or  Rheumatifm  in  the  3#g 
Mufcles  of  the  Thorax. 

Pleurodyne  rheumatica,  Sauv.  gen.  148.  fp.  3. 

Pleuritis  fpuria,  Boerh.  878. 

The  other  fpecies,  which  are  very  numerous,  are 
all  fymptomatic  ;  as, 

Lumbago  plethorica,  Sauv.  fp.  3. 

Ifchias  fanguineum,  Sauv.  fp.  2. 

Pleurodyne  plethorica,  Sauv.  fp.  I. 

Rheumatifmus  hyftericus,  Sauv.  fp.  7. 

Ifchias  hyftericum,  Sauv .  fp.  3. 

Pleurodyne  hyfterica,  Sauv.  fp.  6. 

Rheumatifmus  faltatorius,  Sauv.  fp.  8. 

Pleurodyne  flatulenta,  Sauv.  fp.  4. 

Pleurodyne  a  fpafmate,  Sauv.  fp.  9. 

Rheumatifmus  fcorbuticus,  Sauv.  fp.  4. 

Lumbago  fcorbntica,  Sauv.  fp.  5. 

Pleurodyne  fcorbutica,  Sauv.  fp.  1 1. 

Ifchias  fypbiliticum,  Sauv.  fp.  7. 

Pleurodyne  venerea,  Sauv.  fp.  5. 

Lumbago  fympathica,  Sauv.  fp.  13. 

Lumbago  a  faburra,  Sauv.  fp.  8. 

Pleurodyne  a  cocochylia,  Sauv.  fp.  7. 

Rheumatifmus  faUatorius  verminofus,  Sauv .  fp.  8. 

Ifchias  verminofum,  Sauv.  fp.  8. 

Pleurodyne  verminofa,  Sauv.  fp.  2. 

Rheumatifmus  metallicus,  Sauv.  fp,  10. 

Lumbago  a  hydrothorace,  Sauv  fp.  14. 

Lumbago  pfeudoifehuria,  Sauv.  fp.  16. 

Pleurodyne  a  rupto  celophago,  Sauv.  fp.  20* 

Pleurodyne  rachitica,  Sauv.  fp.  13. 

Ifchias  a  fparganofi,  Sauv.  fp.  5. 

Pleurodyna  catarrhalis,  Sauv.  fp.'  14. 


Rheumatifmus 
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phlegma-  Rheumatifmus  nccrofeos,  Sauv,  fp.  14. 
fi*-  Rheumatifmus  dorfalis,  Sauv .  fp.  11. 

Lumbago  a  fatyriafi,  Sauv .  fp.  15. 

Rheumatifmus  febrieofus,  Sauv .  fp.  9, 

Lumbago  febrilis,  Sauv,  fp.  4. 

&c.  &c. 

Defcription .  The  rheumatifm  is  particularly  diftin- 
guiflied  by  pains  affc&ing  the  joints,  "and  for  the  mod 
part  the  joints  alone  ;  but  fometimes  alfo  the  mufcular 
parts.  Very  often  they  (hoot  along  the  courfe  of  the 
mufcles  from  one  joint  to  another,  and  are  always  much 
.  increafed  by  the  aftion  of  the  mufcles  belonging  to  the 
joint  or  joints  affe&ed.  The  larger  joints  are  thofe 
mod  frequently  affe6tcd,  fueh  as  the  hip-joint  and 
knees,  of  the  lower  extremities,  and  the  (boulders  and 
elbows  of  the  upper  ones.  The  ancles  and  wrids  are 
alfo  frequently  affe&ed  ;  but  the  fmallet  joints,  fueh  as 
thofe  of  the  toes  or  fingers,  feldom  fuffer.  Sometimes 
the  difeafe  is  confined  to  one  part  of  the  body,  yet 
very  frequently  it  affe&s  many  parts ;  and  then  it  begins 
with  a  cold  ft  age,  which  is  immediately  fuccecded  by 
the  other  fymptoms  of  pyrexia,  and  particularly  by  a 
frequent,  full,  and  hard  pulfe.  Sometimes  the  pyrexia 
is  formed  before  any  pains  are  perceived  ;  but  more 
commonly  pains  are  felt  in  particular  parts  before  any 
fymptoms  of  fever  occur.  When  no  pyrexia  is  prefect, 
the  pain  may  be  confined  to  one  joint  only  ;  but  when 
any  confiderable  pyrexia  takes  place,  though  the  pain 
may  chieily  be  felt  in  one  joint,  yet  it  feldom  happens 
that  it  docs  not  affe&  fevcral  joints,  often  at  the  very 
fame  time,  but  for  the  mod  part  fhifting  their  place,  and 
having  abated  in  one  joint  they  become  more  violent  in 
another.  They  do  not  commonly  remain  long  in  the 
fame  joint,  but  frequently  fhift  from  one  to  another,  and 
fometimes  return  to  joints  formerly  affe&ed  5  and  in  this 
manner  the  difeafe  often  continues  for  a  long  time. 
The  fever  attending  thefc  pains  has  an  exacerbation 
every  evening,  and  is.  mod  confiderable  during  the 
night,  when  the  pains  alfo  become  more  violent  •,  and 
it  is  at  the  fame  time  that  the  pains  lhift  their  place 
from  one  joint  to  another.  Thefe  feem  to  be  alfo  in- 
creafed  during  the  night  by  the  body  being  covered 
more  clofely,  and  kept  warmer. 

A  joint,  after  having  been  for  fome  time  affe&ed 
with  pain,  commonly  becomes  alfo  affe£led  with  fome 
f welling  and  rednefs,  which  is  painful  to  the  touch.  It 
feldom  happens  that  a  fwelling  coming  on  does  not 
take  off  the  pain  entirely,  but  it  rarely  fecures  the  joint 
againd  a  return  of  it.  This  difeafe  is  commonly  attend¬ 
ed  with  more  or  lefs  Sweating,  which  occurs  early,  but 
is  feldom  free  or  copious,  and  feldom  proves  critical, 
though  it  may  give  temporary  relief  of  the  pain.  The 
urine  is  high-coloured,  and  in  the  beginning  without 
fediment.  This,  however,  docs  not  prove  entirely 
critical,  for  the  difeafe  often  continues  long  after  fueh  a 
fediment  has  appeared  in  the  urine.  The  blood  is 
always  fizy.  The  acute  rheumatifm  differs  from  all 
other  indammatory  difeales,  in  not  being  liable  to  ter¬ 
minate  in  fuppuration  :  this  almod  never  happens  5  but 
the  difeafe  fometimes  produces  effufions  of  a  tranfparcnt 
gelatinous  duid  into  the  (heaths  of  the  tendons:  but  if 
thefe  effufions  be  frequent,  it  is  certain  that  the  liquor 
mud  often  be  abforbed  5  for  it  very  (cldom  happens, 
that  confiderable  or  permanent  tumours  have  been  pro- 
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duced,  or  fueh  as  required  to  be  opened  and  to  have  the  ftheumatif- 
contained  fluid  evacuated.  Such  tumours,  however,  mus‘  , 
have  fometimes  occurred,  and  the  opening  made  in  them  ~v 
lias  produced  ulcers  very  didicult  to  heal. 

Sometimes  rheumatifm  will  continue  for  feveral 
weeks  ;  but  it  feldom  proves  fatal,  and  it  is  rare  that 
the  pyrexia  continues  to  be  confiderable  for  more  than 
two  or  three  weeks.  While  the  pyrexia  abates  in  its 
violence,  if  the  pains  of  the  joints  continue,  they  are 
lefs  violent ;  more  limited  in  their  place,  being  confined 
commonly  to  one  or  a  few  joints  only  ;  and  are  lefs 
ready  to  change  their  place. 

It  is  often  a  very  diflicult  matter  to  didinguifli  rheu¬ 
matifm  from  gout :  but  in  rheumatifm  there  in  general 
occurs  much  lefs  affe&ion  of  the  domaeh  ;  it  affefts 
chiefly  the  larger  joints,  and  feveral  of  thefe  are  often 
affefled  with  fevere  pain  at  the  fame  time  :  it  occurs 
at  an  earlier  period  of  life  than  gout  ;  it  is  not  obferved 
to  be  hereditary  ;  and  it  can  in  general  be  traced  *o 
fome  obvious  exciting  caufe,  particularly  to  the  a&ion 
of  cold. 

Cauf ex ,  &c.  This  difeafe  is  frequent  in  cold,  and 
more  uncommon  in  warm  climates.  It  appears  mod 
frequently  in  autumn  and  fpring  ;  lefs  frequently  in 
winter,  while  the  froft  is  conftant  ;  and  very  feldom 
during  the  heat  of  dimmer.  It  may,  however,  occur 
at  any  feafon,  if  vicifiitudes  of  heat  and  cold  be  for  the 
time  frequent,  For  the  mod  part,  the  acute  rheunia- 
tifm  arifes  from  the  application  of  cold  to  the  body 
when  unufually  warm  ;  or  when  the  cold  is  applied  to 
one  part  of  the  body,  whild  the  other  parts  are  kept 
warm  ;  or  laflly,  when  the  application  of  the  cold  is 
long  continued,  as  when  moid  or  wet  clothes  arc  applied 
to  any  part  of  the  body. — Thefe  caufes  may  affefl  per¬ 
fons  of  all  ages  ;  but  the  rheumatifm  feldom  appears 
either  in  very  young  or  in  elderly  perfons,  and  mod 
commonly  occurs  from  the  age  of  puberty  to  that-  of 
35.  Thefe  caufes  may  alfo  affe<d  perfons  of  any  eondi- 
tution,  but  they  mod  commonly  affeft  thofe  of  a  fan- 
guine  temperament. 

With  refpeft  to  the  proximate  caufe  of  rheumatifm, 
there  have  been  various  opinions.  It  has  been  im¬ 
puted  to  a  peculiar  acrimony  ;  of  which,  however,  there 
is  no  evidence  5  and  the  confideration  of  the  remote 
caufes,  the  fymptoms,  and  cure,  render  it  very  impro¬ 
bable.  A  difeafe  of  a  rheumatic  nature,  however, 
may  bq  occafioned  by  an  acrid  matter  applied  to  the 
nerves,  as  is  evident  from  the  toothach,  a  rheumatic 
affection  generally  arifing  from  a  carious  tooth.  Pains 
arifing  from  deep-feated  fuppurations  may  alfo  referable 
the  rheumatifm  ;  and  many  cafes  lrave  occurred  in 
which  fueh  fuppurations  occafioned  pains  refembling 
the  lumbago  and  ifehias ;  but  from  what  has  been  al¬ 
ready  faid,  it  feems  improbable  that  ever  any  pure  rheu¬ 
matic  cafe  fhould  end  in  fuppuration. 

The  proximate  caufe  of  rheumatifm  has  by  many 
been  fuppofed  to  be  a  lentor  in  the  fluids  ohfiru£ling 
the  veffels  of  the  part  ;  but  in  the  observations  formerly 
made,  fuflkient  reafons  have  been  already  laid  down 
for  reje&ing  the  do&rine  of  lentor.  While  we  cannot 
therefore  find  either  evidence  or  reafon  for  fuppofing 
that  the  rheumatifm  depends  on  any  change  in  the  date 
of  the  fluids,  we  mufl  conclude  that  the  proximate  caufe 
of  it  is  the  fame  with  that  of  other  inflammations  not 
depending  upon  a  dire<R  ftimulus. 
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UhinuRottC'  In  the  Cafe  of  rheumatifm,  it  is  fuppofed  that  the 
,n  ~  ,  moil  common  remote  eaufe  of  it,  that  is,  cold  applied, 

operates-  efpecially  on  the  veffels  of  the  joints,  thele  be¬ 
ing  lefs  covered  by  a  cellular  texture  than  thofe  of  the 
intermediate  parts  of  the  limbs.  It  is  farther  fuppofed, 
that  the  application  of  cold  produces  a  conftriCtion  of 
the  extrqme  vcffels,  and  at  the  fame  time  an  increafc  of 
tone  or  phlogiftic  diathefis  in  the  eourfe  of  them,  from 
■which  arifes  an  inereafed  impetus  of  the  blood,  and  at 
the  fame  time  a  reft  fiance  to  the  free  paffage  of  it,  and 
confequently  inflammation  and  pain.  It  is  alfo  fuppo¬ 
fed,  that  the  refi fiance  formed  excites  the  w  medicatrix 
to  a  further  increafe  of  the  impetus  of  the  blood  }  and 
to  fupport  this,  a  cold  ft  age  arifes,  a  fpafm  is  formed, 
and  a  pyrexia  and  phlogiftic  diathefis  are  produced  in 
the  whole  fyftem. 

Hence  the  eaufe  of  rheumatifm  appears  to  be  exactly 
analogous  to  that  of  inflammations  depending  on  an  in- 
crc.fed  afflux  of  blood  to  a  part  while  it  is  expofed  to 
the  aCtion  of  cold.  But  there  feems  to  be  further  in 
this  difeafe  fome  peculiar  affeCtion  of  the  mufeular  fibres. 
Tliefe  feem  to  be  under  fome  degree  of  rigidity  \  and 
therefore  lefs  eafily  admit  of  motion,  and  are  pained 
upon  the  exertions  of  it.  This  alfo  feems  to  be  the  af¬ 
fection  which  gives  opportunity  to  the  propagation  of 
pains  from  one  joint  to  another,  and  which  are  moft 
ieverely  felt  in  the  extremities  terminating  in  the  joints, 
becaufe  beyond  thefe  the  ofeillations  are  not  propagated. 
This  affeCtion  of  the  mufeular  fibres  explains  the  man¬ 
ner  in  which  drains  and  fpafms  produce  rheumatic  af- 
feCtions  \  and,  on  the  whole,  (hows,  that  with  an  in¬ 
flammatory  affeCtion  of  the  fanguiferous  fyftem,  there  is 
alfo  in  rheumatifm  a  peculiar  affeCtion  of  the  mufeular 
fibres,  which  has  a  confiderable  (hare  in  producing  the 
phenomena  of  the  difeafe.  And  it  would  even  appear, 
that  in  what  has  commonly  been  called  acute  rheuma¬ 
tifm ,  in  contradiftinCtion  to  the  chronic,  of  which  we 
are  next  to  treat,  there  exifts  not  only  a  date  of  aCtive 
inflammation  in  the  affeCted  parts,  but  alfo  of  peculiar 
irritability  *,  and  that  this  often  remains  after  the  in¬ 
flammation  is  very  much  diminiflied  or  has  even  en¬ 
tirely  ceafed.  Hence  a  renewal  of  the  inflammation 
and  recurrence  of  the  pain  take  place  from  very  flight 
caufes  ;  and  in  the  treatment  of  the  difeafe  both  the 
date  of  inflammation  and  irritability  muft  be  had  in 
view. 

Cure.  For  counteracting  the  ftate  of  aCtive  inflam¬ 
mation,  the  chief  aim  of  the  practitioner  muft  be  to 
dimini (h  the  general  impetus  of  the  circulation,  and 
the  impetus  at  the  part  particularly  affeCted.  For 
counteracting  the  ftate  of  irritability,  he  muft  endea¬ 
vour  to  remove  the  difpofition  to  inereafed  aCtion  in 
the  veffels  ;  to  prevent  the  aCtion  of  caufes  exciting 
painful  fenfations  •,  and  to  obviate  their  influence  on 
the  part.  The  cure  therefore  requires,  in  the  firft 
place,  an  antiphlogiftic  regimen,  and  particularly  a  to¬ 
tal  abftinence  from  animal  food,  and  from  all  fermented 
of  fpirituous  liquors  *,  fubftituting  a  mild  vegetable  or 
milk  diet,  and  the  plentiful  ufe  of  foft  diluting  liquors. 
On  this  principle  alfo,  blood-letting  is  the  chief  remedy 
of  acute  rheumatifm.  The  blood  is  to  be  drawn  in  large 
quantity  ;  and  the  bleeding  is  to  be  repeated  in  pro¬ 
portion  to  the  frequency,  fulnefs,  and  hardnefs  of  the 
pulfe,  and  the  violence  of  the  pain.  For  the  moft- 
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part,  large  and  repeated  bleedings  during  the  firft  daysHheumatif, 
of  the  difeafe  feem  to  be  neeeffary,  and  accordingly  nius. 
have  been  very  much  employed  *,  but  to  this  fome 
bounds  are  to  be  fet  \  for  very  profufe  bleedings  oeca- 
fion  a  flow  recovery,  and  are  ready  to  produce  a  chronic 
rheumatifm. 

To  avoid  that  debility  of  the  fyftem  which  general 
bleedings  are  apt  to  occafion,  the  urgent  fymptom  of 
pain  may  be  often  relieved  by  topical  bleedings ;  and 
when  any  fwelling  or  rednefs  has  come  upon  a  joint, 
the  pain  may  very  certainly  be  relieved  by  this  eva¬ 
cuation  :  but  as  the  pain  and  continuance  of  the  difeafe 
feem  to  depend  more  upon  the  phlogiftic  diathefis  of 
the  whole  fyftem  than  upon  the  affeCtion  of  particu¬ 
lar  parts,  fo  topical  bleedings  will  not  fupply  the  place 
of  the  general  bleedings  propofed  above  in  moft  in- 
ftanees. 

To  take  off  the  phlogiftic  diathefis  prevailing  in  this 
difeafe,  purging  may  be  ufeful,  if  procured  by  medi¬ 
cines  which  do  not  ftimulate  the  whole  fyftein,  as  neu¬ 
tral  falts,  and  other  medicines  which  have  a  refrigerant 
power.  Purging,  however,  is  not  fo  ufeful  as  bleed¬ 
ing  in  removing  the  phlogiftic  diathefis  ;  and  when  the 
difeafe  has  become  general  and  violent,  frequent  ftools 
are  inconvenient,  and  even  hurtful,  by  the  motion  and 
pain  which  they  occafion. 

Next  to  blood-letting,  nothing  is  of  fo  much  fervice, 
both  in  alleviating  the  pains  in  this  difeafe  and  in  re¬ 
moving  the  phlogiftic  diathefis,  as  the  ufe  of  fudo- 
rifics  :  and  of  all  the  medicines  belonging  to  this  elafs, 
what  has  commonly  been  known  by  the  name  of  Do¬ 
ver’s  powder,  a  combination  of  powder  of  ipecacuan 
and  opium,  is  the  moft  convenient  and  the  moft  ef¬ 
fectual.  Copious  fweating,  excited  by  this  medicine, 
and  fupported  for  io  or  12  hours  by  tepid  diluents, 
fueh  as  decoCtion  of  the  woods,  or  the  like,  will  in 
moft  inftances  produce  a  complete  remiflion  of  the 
pain  :  and  by  this  practice,  combined  with  blood¬ 
letting  and  proper  regimen,  the  difeafe  may  often  be 


entirely  removed. 

If,  however,  after  complete  intermiflions  from  pain 
for  fome  length  of  time  have  been  obtained  by  thefe 
means,  it  be  found  that  there  is  a  great  tendency  to  a 
return  of  the  pains  without  any  obvious  eaufe,  recoUrfe 
may  be  had  with  very  great  benefit  to  the  ufe  of  the 
Peruvian  bark.  By  the  early  ufe  of  this,  where  a 
complete  intermlftion  from  pain  is  obtained,  the  ne- 
ceftity  of  repeated  bhx  d-letting  and  fweating  is  often 
fuperleded ;  but  wfliere  a  complete  remiflion  cannot  be 
obtained,  it  has  been  ftifpeCted  by  fome  to  be  hurtful : 
and  in  thefe  caffs,  when  blood-letting  and  ftidorifics 
have  been  pufhed  as  far  as  may  be  thought  prudent, 
without  being  productive  of  the  defired  effeCt,  very 
great  benefit  is  often  derived  from  the  ufe  of  calomel 
combined  with  opium,  as  recommended  in  the  Edin¬ 
burgh  Medical  Commentaries,  by  Dr  Hamilton  of 
Lynn  Regis. 

In  this  difeafe,  external  applications  are  of  little 
ferviee.  Fomentations  in  the  beginning  of  the  difeafe 
rather  aggravate  than  relieve  the  pains.  The  rube¬ 
facients  and  camphire  are  more  cffeClual  :  but  they 
commonly  only  move  them  from  one  part  to  another, 
and  do  not  prove  any  cure  of  the  general  affeCtion. 
Bliftering  may  alfo  be  very  effectual  in  removing  the 
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will  be  of  little 


Practice. 

phlegm  a-  pain  from  a  particular  part  \  but  _  _  ___ 

f  life,  except  where  the  pains  are  much  confined  to  one 
u~~v  place. 

i09  ARTHRODYNIA,  or  Chronic  Rheumatism. 

Rheumatifmus  chronicus  Au&orum. 

Defcription.  When  the  pyrexia  attending  the  acute 
rheumatifm  has  ceafed  •,  when  the  fwelling  and  rednefs 
of  the  joints  are  entirely  gone,  but  pains  ftill  continue 
to  alFed  certain  joints,  which  remain  ftiff,  feel  uneafy 
upon  motion,  changes  of  weather,  or  in  the  night  time 
only,  the  difeafe  is  then  called  the  chronic  rheumatifm , 
as  it  often  continues  for  a  very  long  time. 

The  limits  between  the  acute  and  chronic  rheuma- 
tifms  are  not  always  exactly  marked.  When  the 
pains  are  flill  ready  to  drift  their  place  \  when  they 
are  efpecially  fevere  in  the  night  time  •,  when,  at  the 
fame  time,  they  are  attended  with  fome  degree  of  py¬ 
rexia,  and  with  fomc  fwelling,  and  efpeeially  fome 
rednefs  of  the  joints  \  the  difeafe  is  to  be  confidercd  as 
partaking  of  the  nature  of  the  acute  rheumatifm.  But 
when  there  is  no  longer  any  degree  of  pyrexia  remain¬ 
ing  ;  when  the  pained  joints  are  without  rednefs  5 
■when  they  are  cold  and  ftiff  \  when  they  cannot  eafily 
be  made  to  fweat ;  or  when,  while  a  free  and  warm 
fweat  is  brought  out  on  the  reft  of  the  body,  it  is  only 
clammy  and  cold  on  the  pained  joints  5  and  when,  fur¬ 
ther,  the  pains  of  thefe  are  increafed  by  cold,  and  re¬ 
lieved  by  heat,  applied  to  them  \  the  cafe  is  to  be  con- 
fidered  as  that  of  a  purely  chronic  rheumatifm  :  or,  per¬ 
haps  more  properly,  the  firft  of  the  conditions  now  de- 
feribed  may  be  termed  the  ftate  of  irritability,  and  the 
fecond  the  ftate  of  atony. 

The  chronic  rheumatifm,  or  rather  the  atonic,  may 
&ffe<ft  different  joints  5  but  is  efpeeially  apt  to  affedt 
thofe  which  are  furrounded  with  many  mufcles,  and 
thofe  of  wlriyh  the  mufcles  are  employed  in  the  moft 
conftant  and  vigorous  exertions.  Such  is  the  cafe  of 
the  vertebrm  of  the  loins,  the  affedlion  of  which  is  named 
lumbago  ;  or  of  the  hip  joint,  when  the  difeafe  is  named 
tfehias  or  fciatica. 

Violent  drains  and  fpafms  occurring  on  fudden  and 
fmnewhat  violent  exertions,  bring  on  rheumatic  affec¬ 
tions,  which  at  firft  partake  of  the  acute,  but  very  foon 
change  into  the  nature  of  the  chronic,  rheumatifm.— 
Such  are  frequently  the  lumbago,  and  other  affedtions, 
which  Teem  to  be  more  feated  in  the  mufcles  than  in 
the  joints.  The  diftindtion  of  the  rheumatic  pains 
from  thofe  refembling  them  which  occur  in  the  fiphylis 
and  feurvy  muft  be  obvious,  either  from  the  feat  of  the 
pains,  or  from  the  concomitant  fyinptoms  peculiar  to 
thofe  difeafes.  The  diftindlion  of  the  rheumatifm  from 
the  gout  will  be  more  fully  underftooc}  from  what  is  laid 
down  under  the  genus  Podagra. 

Caufes ,  &c.  The  phenomena  of  the  purely  chronic 
rheumatifm  lead  us  to  conclude,  that  its  proximate 
eaiTe  is  an  atony  both  of  the  blood-veffels  and  of  the 
rpufeular  fibres  of  the  part  affedted,  together  with 
fudi  a  degree  of  rigidity  and  contraction  in  the  latter 
as  frequently  attend  them  in  a  ftate  of  atony  :  and  in¬ 
deed  this  atony,  carried  to  a  certain  extent,  gives  rife 
to  a  ftate  of  paralyfis,  with  an  aim  oft  total  lofs  of  mo¬ 
tion  in  the  affedted  limbs.  The  paralytic  ftate  of 
rheumatifm  therefore  may  be  pointed  out  as  a .  fourth 


CINE. 

condition  of  the  difeafe,  often  claiming  the  attention  of 
the  practitioner. 

Cure.  From  the  view  juft  now  given  of  the  proxi¬ 
mate  caufe  of  chronic  rheumatifm,  the  chief  indication 
of  cure  muft  be,  to  reftore  the  adtivity  and  vigour  of 
the  part,  which  is  principally  to  be  done  by  increafing 
the  tone  of  the  moving  fibres,  but  which  may  fome- 
times  alfo  be  aided  by  giving  condenfation  to  the 
fimple  folid.  When,  however,  the  difeafe  has  dege¬ 
nerated  into  the  ftate  of  paralyfis,  the  objedts  to  be 
aimed  at  are,  the  reftoration  of  a  due  condition  to  the 
nervous  energy  in  the  part  affedted  \  the  obtaining 
free  circulation  of  blood  through  the  veffels  of  the 
part ;  and  the  removal  of  rigidity  in  membranes  and  li¬ 
gaments. 

For  anfwering  thefe  purpofes,  a  great  variety  of  re¬ 
medies,  both  external  and  internal,  are  had  recourfe 
to.  The  chief  of  the  external  are,  the  fupporting  the 
heat  of  the  part,  by  keeping  it  conftantly  covered  with, 
flannel ;  the  increafing  the  heat  of  the  part  by  exter¬ 
nal  heat,  applied  either  in  a  dry  or  humid  form  ;  the 
diligent  ufe  of  the  flefh-brufl),  or  other  means  of  fric¬ 
tion  y  the  application  of  elediricity  in  fparks  or  flioeks  -7 
the  application  of  cold  water  by  affufion  or  immerfien  ; 
the  application  of  cffcntial  oils  of  the  moft  warm  and 
penetrating  kind  ;  the  application  of  fait  brine  5  the 
employment  of  the  warm  bath  or  of  the  vapour  baths, 
either  to  the  body  in  general  or  to  particular  part's  \ 
and,  laftly,  the  employment  either  of  exercifc  of  the 
part  itfelf  as  far  as  it  can  eafily  bear,  or  by  riding  or 
other  modes  of  geftation. 

The  internal  remedies  are,  large  dofes  of  effen- 
tial  oils  drawn  from  refinous  fubftances,  fuch  as  tur¬ 
pentine  \  fubftances  containing  fuch  oils,  as  guaiac.  -7 
volatile  alkaline  falls,  &c.  Thefe  or  other  medicines 
are  diredted  to  procure  fweat  ;  and  calomel,  or  fome 
other  preparation  of  mercury,  in  fmall  dofes,  may  be 
continued  for  fome  time.  But  of  all  the  remedies  which 
have  been  found  ufeful  in  atonic  rheumatifm,  perhaps 
the  beft  is  cinchona.  It  is  particularly  ferviceable  in 
the  earlier  periods  of  the  difeafe.  It  has  often  been 
highly  efficacious  in  preventing  the  degeneracy  of  the 
inflammatory  into  the  atonic  ftate  of  the  difeafe  \  and 
by  fome  practitioners,  particularly  Dr  Haygarth  of  Bath, 
it  has  been  highly  extolled  in  acute  rheumatifm.  Befides 
thefe,  there  are  feveral  other  remedies  recommended. 
The  cicuta,  aconitum,  and  hyofeiamus,  have  in  par¬ 
ticular  been  highly  extolled  \  and  an  infufion  of  the 
rhododendron  chryfimthum  is  faid  to  be  employed  by 
the  Siberians  with  very  great  fuecefs.  An  account  of 
the  Siberian  mode  of  pradticc  is  given  by  Dr  Matthew 
Guthrie  of  Peterfburgh,  in  the  fifth  volume  oft  the 
Edinburgh  Medical  Commentaries,  and  has  been  fol¬ 
lowed  with  fuccefs  at  other  places.  Among  other  in¬ 
ternal  remedies  for  rheumatifm,  the  ufe  of  arfenic  has  of 
late  been  recommended  by  Dr  Bardfky  of  Liverpool. 
It  is  advifed  to  be  given  under  the  form  of  the  mi¬ 
neral  folution  propofed  by  Dr  Fowler  as  a  remedy  h\ 
intermittent  fever  and  in  periodic  headachs.  Under 
this  form,  it  is  now  afeertained  by  extenfive  experience 
that  arfenic  may  be  taken  internally  with  as  much 
fafety  as  any  other  adtivo  medicine  5  and  in  fome  cafes 
of  rheumatifm  hi  which  it  has  been  employed  at  Edin¬ 
burgh,  there  is  reafon  to  believe  that  it  ha*  been  pro- 
dudtive  of  benefit. 
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Genus  XXIII.  ODONTALGIA,  the  Toothach. 

Odontalgia,  Sauv.  gen.  198.  Lin.  4 5.  Vog .  145. 
gen.  1 59.  Jimch.  25. 

Odontalgia  live  rheumatifmus  odontalgicus,  Hoffm , 

n.  33?- 

Odontalgia  cariofa,  fp„  1. 

Odontalgia  feorbutiea,  Sauv,  fp.  4* 

Odontalgia  catarrh alis,  Sauv,  fp.  3. 

Odontalgia  arthrilica,  Sauv,  fp.  6. 

Odontalgia  gravidarum,  Sauv.  fp.  2. 

Odontalgia  hyfterica,  Sauv,  fp.  8. 

Odontalgia  ftomachica,  Sauv.  fp.  9. 


Defcription.  This  well-known  difeafe  makes  its  at¬ 
tack  by  a  mod  violent  pain  in  the  teeth,  moil  frequent¬ 
ly  in  the  matures ,  more  rarely  in  the  incifore s,  reaching 
fometimes  up  to  the  eyes,  and  fometimes  backward 
into  the  cavity  of  the  ear.  At  the  fame  time  there  is 
a  manifed  determination  to  the  head ;  and  a  remarkable 
tenfion  and  inflation  of  the  veiYels  takes  place,  not  only 
in  the  parts  next  to  that  where  the  pain  is  feated,  but 
over  the  whole  head. 

Caufes ,  &:c.  The  toothach  is  fometimes  merely  a 
rheumatic  affedlion,  a  riling  from  cold,  but  more  fre¬ 
quently  from  a  carious  tooth.  It  is  alfo  a  fymptom  of 
pregnancy,  and  takes  place  in  fome  nervous  diforders  ; 
it  may  attack  perfons  at  any  time  of  life,  though  it  is 
moll  frequent  in  the  young  and  plethoric. 

Cure.  Many  empirical  remedies  have  been  propofed 
for  the  cure  of  the  toothach,  but  none  have  in  any 
degree  anfwered  the  purpofe.  When  the  affe&ion  is 
purely  rheumatic,  blidering  behind  the  ear  will  almod 
always  remove  it  ;  but  when  it  proceeds  from  a  cari¬ 
ous  tooth,  the  pain  is  much  more  obdinate.  In  this 
cafe  it  has  been  recommended  to  touch  the  pained 
part  with  a  hot  iron,  or  with  fulphuric  acid,  in  order  to 
deftroy  the  aching  nerve  ;  to  hold  drong  fpirits  in  the 
mouth  ;  to  put  a  drop  of  oil  of  cloves  into  the  hollow 
of  the  tooth,  or  a  pill  of  equal  parts  of  opium  and 
camphor  :  but  one  of  the  mod  ufeful  applications  of 
this  kind  is  drong  nitrous  acid,  diluted  with  three  or 
four  times  its  weight  of  fpirit  of  wine,  and  introduced 
into  the  hollow  of  a  tooth  from  which  great  pain  arifes, 
either  by  means  of  a  hair  pencil  or  a  little  cotton. 
Cinchona  has  alfo  been  recommended,  and  perhaps  with 
more  juflice,  on  account  of  its  tonic  and  antifcptic 
powers ;  but  very  often  all  thefe  remedies  will  fail,  and 
the  only  infallible  cure  is  the  extra£lion  of  the  tooth. 
-  See  Surgery. 


an  Genus  XXIV.  PODAGRA,  the  Gout. 

Podagra,  Vog.  175.  Boerh.  1254. 

Febris  podagrica,  Vog.  69. 

Arthritis,  Sauv .  gen.  183.  Lin.  60.  Vog.  139.  Sag. 
gen.  142. 

Dolor  podagricus  et  arthriticus  verus,  Hoffm ,  II. 

339* 

Dolores  arthritici,  Hoffm.  II.  317. 

Affe<dus  fpadico- arthritici,  Junck.  46. 

Sp.  I.  The  Regular  Gout. 

Arthritis  podagrica,  Sauv,  fp.  i» 
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Arthritis  rachialgica,  Sauv.  Ip.  x  r. 

Arthritis  ced  iva,  Sauv.  fp.  4. 

Sp.  II.  The  Atonic  Gout. 

Arthritis  melancholica,  Sauv.  fp.  6. 

Arthritis  hiemalis,  Sauv.  fp.  2. 

Arthritis  chlorotica,  Sauv.  fp.  5. 

Arthritis  adhmatica,  Sauv.  fp.  9. 

Sp.  III.  The  Retrocedent  Gout, 

Sp.  IV.  The  Mifplaced  Gout. 

Defcription.  What  we  call  a  paroxysm  of  the  gout  is 
principally  con  diluted  by  an  inflammatory  affefiion  of 
fome  of  the  joints.  This  fometimes  comes  on  fudden- 
ly,  without  any  warning,  but  is  generally  preceded  by 
fevcral  fymptoms  ;  iueh  as  the  cealing  of  a  fw eating 
which  the  feet  had  been  commonly  before  afiedled 
with  ;  an  unufual  eoldnefs  of  the  feet  and  legs ;  a  fre¬ 
quent  numbnefs,  alternating  with  a  fenfe  of  prickling 
along  the  whole  of  the  lower  extremities  ;  frequent 
cramps  of  the  mufcles  of  the  legs  ;  and  an  unufual  tur- 
gefcence  of  the  veins. 

While  thefe  fymptoms  take  place  in  the  lower  ex¬ 
tremities,  the  body  is  affe&ed  with  fome  degree  of 
torpor  and  languor,  and  the  fundtions  of  the  domach 
in  particular  are  more  or  lefs  didurbed.  The  appe¬ 
tite  is  diminilhed  ;  and  flatulency,  or  other  fymptoms 
of  indigedion,  are  felt.  Thefe  fymptoms  take  place 
for  feveral  days,  fometimes  for  a  week  or  two,  before 
a  paroxyfm  comes  on;  but  commonly,  upon  the  day 
immediately  preceding  it,  the  appetite  becomes  kceneir 
than  ufual. 

The  circum dances  of  paroxyfms  are  chiefly  the  fol¬ 
lowing.  They  come  on  mod  commonly  in  the  fpring, 
and  fooner  or  later  according  as  the  vernal  heat  fuc- 
ceeds  fooner  or  latter  to  the  winter’s  cold,  and,  per¬ 
haps,  fooner  or  later  alfo,  according  as  the  body  may 
happen  to  be  more  or  lefs  expofed  to  viciflitudes  of 
heat  and  cold. 

The  attacks  are  fometimes  felt  fird  in  the  evening, 
but  more  commonly  about  two  or  three  o’clock  in  the 
morning.  The  paroxyfm  begins  with  a  pain  affediing 
one  foot,  mod  frequently  in  the  ball  or  fird  joint  of  the 
great  toe,  but  fometimes  in  other  parts  of  the  foot. 
With  the  attack  of  this  pain,  there  is  commonly  more 
or  lefs  of  a  cold  fhivering  ;  which,  as  the  pain  in- 
creafes,  gradually  ceafes ;  and  is  fucceeded  by  a  hot 
dage  of  pyrexia,  which  continues  for  the  fame  time 
with  the  pain  itfelf.  From  the  fird  attack,  the  pain 
becomes,  by  degrees,  more  violent,  and  continues  in 
this  date  with  great  reflleffnefs  of  the  whole  body  till 
next  midnight,  after  which  it  gradually  remits  ;  and, 
after  it  has  continued  for  twenty-four  hours  from  the 
commencement  of  the  fird  attack,  it  commonly  ceafes 
almod  entirely  ;  and,  with  the  coming  on  of  a  gentle 
fweat,  allows  the  patient  to  fall  afleep.  The  patient, 
upon  coming  out  of  this  fleep  in  the  morning,  finds  th,e 
pained  part  affe<ded  with  fome  rednefs  and  fwelling, 
which,  after  having  continued  for  fome  days,  gradually 
abate. 

When  a  paroxyfm  has  thus  come  on,  although  the 
violent  pain  after  24  hours  be  confiderably  abated, 
the  patient  is  not  entirely  relieved  from  it.  For  fome 
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phlcgma-  days  he  has  every  evening  a  return  of  more  confiderable 
pain  and  pyrexia,  and  thefe  continue  with  more  or  lefs 
'  violence  till  morning.  .  After  going  on,  in  this  manner, 
for  feveral  days,  the  difeafe  fometimes  goes  entirely  off, 
not  to  return  till  after  a  long  interval. 

When  the  difeafe,  after  having  thus  remained  for 
fome  time  in  a  joint,  ceafes  entirely,  it  generally 
leaves  the  perfon  in  very  perfect  health,  enjoying 
greater  eafe  and  alacrity  in  the  functions  of  both  bo¬ 
dy  and  mind  than  he  had  for  a  long  time  before  ex¬ 
perienced. 

At  the  beginning  of  the  difeafe,  the  returns  of  it  are 
fometimes  only  once  in  three  or  four  years  :  but  as  it 
advances,  the  intervals  become  fhorter,  and  at  length  the 
attacks  are  annual  }  afterwards  they  eomc  twice  eaeh 
year  }  and  at  length  recur  feveral  times  during  the 
courfe  of  autumn,  winter,  and  fpringj  and  as,  when  the 
fits  are  frequent,  the  paroxyfms  become  alfo  longer,  fo, 
in  the  advanced  ftate  of  the  difeafe,  the  patient  is  hard¬ 
ly  ever  tolerably  free  from  it,  except  perhaps  for  two  or 
three  months  in  fummer. 

The  progrefs  of  the  difeafe  is  alfo  marked  by  the 
parts  which  it  affeCts.  At  firft,  it  commonly  affeCts 
one  foot  only  }  afterwards  every  paroxyfm  affeCts  both 
feet,  the  one  after  the  other  }  and  as  the  difeafe  pro¬ 
ceeds,  it  not  only  affeCts  both  feet  at  once,  but,  after 
having  ceafed  in  the  foot  which  w^as  laft  attacked,  re¬ 
turns  again  into  the  firft,  and  perhaps  a  fccond  time 
alfo  into  the  other.  Its  changes  of  places  are  not  only 
from  one  foot  to  another,  but  front  the  feet  into  other 
joints,  efpecially  thofe  of  the  upper  extremities  }  fo  that 
there  is  hardly  a  joint  of  the  body  which,  on  one  ocea- 
fion  or  another,  is  not  afteCted.  It  fometimes  affeCts 
two  different  joints  at  the  very  fame  time  }  but  more 
commonly  it  is  at  any  one  time  fevere  in  a  Angle  joint 
only,  and  paffes  in  fucceflion  from  one  joint  to  another  } 
fo  that  the  patient’s  affliction  is  often  protraCted  for  a 
long  time. 

When  the  difeafe  has  often  returned,  and  the  paro¬ 
xyfms  have  become  very  frequent,  the  pains  are  com¬ 
monly  lefs  violent  than  they  were  at  firft  }  but  the  pa¬ 
tient  is  more  affeCted  with  ficknefs,  and  the  other 
fymptoms  of  the  atonic  gout,  which  (hall  be  hereafter 
mentioned. 

After  the  firft  paroxyfm  of  the  difeafe,  the  joints 
which  have  been  affected  are  entirely  reftored  to  their 
former  fupplenefs  and  ftrength  :  but  after  the  difeafe 
has  recurred  very  often,  the  joints  affeCted  do  neither 
fo  fuddenly  nor  entirely  recover  their  former  ftate,  but 
continue  weak  and  ftiff }  and  thefe  effeCts  at  length  pro¬ 
ceed  to  fuch  a  degree,  that  the  joints  lofe  their  motion 
entirely. 

In  many  perfons,  but  not  in  all,  after  the  difeafe  has 
frequently  recurred,  concretions  of  a  -ehalky  nature  are 
formed  upon  the  outfide  of  the  joints,  and  for  the  moft 
part  immediately  under  the  fkin.  The  matter  feems 
to  be  depofited  at  firft  in  a  fluid  form,  afterwards  be¬ 
coming  dry  and  firm.  In  their  firm  ftate,  thefe  con¬ 
cretions  are  a  hard  earthy  fubftance,  very  entirely  folu- 
ble  in  acids.  After  they  have  been  formed,  they  con¬ 
tribute,  with  other  circumftanccs,  to  deftroy  the  mo¬ 
tion  of  the  joints. 

In  moft  perfons  who  have  laboured  under  the  gout 
for  many  vears,  a  nephritic  affe&ion  comes  on,  and 
difeovers  itfelf  hy  all  the  fymptoms  which  ufiially  at- 
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tend  calculous  coneretions  in  the  kidneys,  and  which 
we  lhall  have  occafion  to  deferibe  in  another  place. 
All  that  is  neceffary  to  be  obferved  here  is,  that  the 
nephritic  affection  alternates  with  paroxyfms  of  the 
gout}  and  that  the  two  affections,  the  nephritic  and 
the  gouty,  are  hardly  ever  prefent  at  the  fame  time. 
This  alfo  may  be  obferved,  that  ehildren  of  gouty  or 
nephritic  parents  commonly  inherit  one  or  other  of 
thefe  difeafes }  but  whether  the  principal  difeafe  of  the 
parent  may  have  been  either  gont  or  nephritis  alone, 
fome  of  the  children  have  the  one  and  fome  the  other. 
In  fome  of  them  the  nephritic  affection  occurs  alone, 
without  any  gout  fupervening  }  and  this  happens  to  be 
frequently  the  cafe  with  the  female  children  of  gouty 
parents. 

In  the  whole  of  the  hiftory  already  given,  we  have 
deferibed  the  moft  common  form  of  the  difeafe,  and 
whieh  therefore,  however  diverfified  in  the  progrefs  of 
it,  may  be  ftill  called  the  regular  ftate  of  the  gout. — 
Upon  fome  oceaftons,  howTever,  the  difeafe  affumes 
different  appearances  :  but  as  we  fuppofe  the  difeafe 
to  depend  always  upon  a  certain  diathefts,  or  difpofi- 
tion  of  the  fyftem  }  fo  every  appearance  which  we  can 
perceive  to  depend  upon  that  fame  difpofition,  we  ftill 
eonfider  as  fymptomatic,  and  view  the  difeafe  to  be  a 
cafe  of  the  gout*  The  principal  eircumftance,  in  what 
we  term  the  regular  gout,  is  the  inflammatory  affeCtion 
of  the  joints  }  and  whatever  fymptoms  we  can  perceive 
to  be  connected  with,  or  to  depend  upon,  the  difpofi¬ 
tion  which  produces  that  inflammatory  affeCtion,  but 
without  its  taking  place  or  being  prefent  at  the  fame 
time,  we  name  the  irregular  gout. 

Of  fuch  irregular  gout  there  are  three  different  ftates, 
which  may  be  named  the  atonic ,  the  retrocedent ,  and 
the  mif placed  gout. 

The  firft  is,  when  the  gouty  diathefts  prevails  in  the 
fyftem  }  but,  from  certain  eaufes,  does  not  produce  the 
inflammatory  affeCtion  of  the  joints.  In  this  cafe,  the 
morbid  fymptoms  which  appear,  are  chiefly  affeCtion.^ 
of  the  ftomach,  fuch  as  lofs  of  appetite,  indigeftion,  and 
its  various  attendants  of  ficknefs,  naufea,  vomiting,  fla¬ 
tulency,  acid  eruCf  ations,  and  pains  in  the  region  of  the 
ftomach.  Thefe  fymptoms  are  frequently  accompanied 
with  pains  and  eramps  in  feveral  parts  of  the  trunk  and 
the  upper  extremities  of  the  body,  which  are  relieved 
by  the  difeharge  of  wind  from  the  ftomach.  Toge¬ 
ther  with  thefe  affeCtions  of  the  ftomach,  there  com¬ 
monly  occurs  a  coftivenefs  }  but  fometimes  a  loofenefs, 
with  colic  pains.  Thefe  affeCtions  of  the  alimentary 
canal  are  often  attended  with  all  the  fymptoms  of  hypo- 
chondriafis,  fuch  as  dejcCtion  of  mind,  a  conftant  and 
anxious  attention  to  the  flighted  feelings,  an  imaginary 
aggravation  of  thefe,  and  an  apprehenfion  of  danger  from 
them. 

In  the  fame  atonic  gout,  the  vifeera  of  the  thorax 
alfo  are  fometimes  affeCted,  and  palpitations,  faintings, 
and  afthma  occur. 

In  the  head  alfo  occur  headachs,  giddinefe,  apoplec¬ 
tic  and  paralytic  affeCtions. 

When  the  feveral  fymptoms  now  mentioned  occur 
in  habits  having  the  marks  of  a  gouty  difpofition, 
this  may  be  fufpeCted  to  have  laid  the  foundation  for 
them  •,  and  efpecially  when  either,  in  fuch  habits,  a 
manifeft  tendency  to  the  inflammatory  affeCtion  has 
formerly  appeared,  or  when  the  fymptoms  mentioned 
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are  intermixed  with,  and  are  relieved  by  Tome  degree 
of  the  inflammatory  gout.  In  fuch  'cafes  there  can 
be  no  doubt  of  confidering  the  whole  as  a  date  of  the 
gout. 

Another  date  of  the  difeafe  we  name  the  retrocedent 
gout.  This  occurs  when  an  inflammatory  date  of  the 
joints  has,  in  the  ufual  manner,  come  on,  but  without 
arifing  to  the  ordinary  degree  of  pain  and  inflamma¬ 
tion  3  or  at  lead  without  thefe  continuing  for  the  ufual 
time,  or  without  their  receding  gradually  in  the  ufual 
manner  3  thefe  affections  of  the  joints  fuddenly  and  en¬ 
tirely  ceafe,  while  fome  internal  part  becomes  affected. 
The  internal  part  mod  commonly  attacked  is  the  do- 
roach  3  which  then  is  affe&ed  with  anxiety,  ficknefs, 
vomiting,  or  violent  pain  ;  but  fometimes  the  internal 
part  is  the  heart,  which  gives  occafion  to  a  fyncope 3 
fometimes  it  is  the  lungs,  which  are  affected  with  adh- 
roa  3  and  fometimes  it  is  the  head,  giving,  occafion  to 
apoplexy  or  palfy.  In  all  thefe  cafes  there  can  be  no 
doubt  that  the  fymptoms  are  all  a  part  of  the  fame  dif¬ 
eafe,  however  different  the  affection  may  feem  to  be  in 
the  parts  which  it  attacks. 

1  he  third  date  of  irregular  gout,  which  we  name 
the  mifplaced ,  is  when  the  gouty  diathefis,  indead  of 
producing  the  inflammatory  affection  of  the  joints, 
produces  an  inflammatory  affection  of  fome  internal 
part,  and  which  appears  from  the  fame  fymptoms  that 
attend  the  inflammations  of  thofe  parts  arifing  from 
other  caufes. 

Whether  the  gouty  diathefis  does  ever  produce  fuch 
inflammation  of  the  internal  parts  without  having  fird 
produced  it  in  the  joints,  or  "whether  the  inflammation 
of  the  internal  part  be  always  a  translation  from  the 
joints  previoufly  affected,  we  dare  not  determine  3  but, 
even  fuppofing  the  latter  to  be  always  the  cafe,  we 
think  the  difference  of  the  affection  of  the  internal  part 
mud  dill  didinguifh  the  mifplaced  from  what  we  have 
named  the  retrocedent  trout. 

With  regard  to  the  mifplaced  gout,  Dr  Cullen,  whom 
"we  here  follow,  tells  us,  that  he  never  met  with  any  cafes 
of  it  in  his  practice,  nor  does  he  find  any  diftin£tly  marked 
by  praiffical  writers,  except  that  of  a  pneumonic  inflam¬ 
mation. 

There  are  two  cafes  of  a  tranflated  gout  3  the  one 
of  which  is  an  affe&ion  of  the  neck  of  the  bladder, 
producing  pain,  drangury,  and  a  catarrlius  veftece :  the 
other  is  an  affection  of  the  return,  fometimes  indicated 
by  pain  alone  in  that  part,  and  fometimes  by  hemor¬ 
rhoidal  fymptoms.  In  gouty  perfons  fuch  affe£tions  have 
been  known  to  alternate  with  inflammatory  affections 
of  the  joints  3  but  whether  thefe  belong  to  the  retroce¬ 
dent  or  to  the  mifplaced  gout,  Dr  Cullen  pretends  not 
to  determine. 

It  is  commonly  fuppofed,  that  there  are  fome  cafes 
of  rheumatifm  which  are  fcarcely  to  be  diflinguifhed 
from  the  gout  ;  but  thefe,  Dr  Cullen  thinks,  are  but 
few  3  and  that  the  two  difeafes  may  be  for  the  mod 
part  didinguiflied  with  great  certainty,  by  obferving 
the  predifpofition,  the  antecedent  circumdances,  the 
parts  affe&ed,  the  recurrences  of  the  difeafe,  and  its 
connection  with  the  fydeffi  3  which  circumdances,  for 
the  mod  part,  appear  very  differently  in  the  two  dif¬ 
eafes. 

#  Caufes ,  &c.  The  gout  is  generally  an  hereditary 
difeafe;  but  fome  perfoni,  without  any  hereditary  dife 
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pofition,  feem  to  acquire  it 3  and  in  fome  an  hereditary  Podagra, 
difpofition  may  be  counteracted  from  various  caufes. 

It  attacks  the  male  fex  efpecially  3  but  it  fometimes, 
though  more  rarely,  attacks  alio  the  female.  The  fe¬ 
males  liable  to  it  arc  thofe  of  the  more  robud  and  full 
habits  3  and  it  very  often  happens  to  thofe  before  the 
mendrual  evacuation  has  ceafed.  Dr  Cullen  hath  alfo 
found  it  occurring  in  feveral  females  whofe  mendrual 
evacuations  were  more  abundant  than  ufual. 

The  gout  feldom  attacks  eunuchs  3  and  when  it  does, 
fee  ms  to  fall  upon  thofe  who  happen  to  be  of  a  robud 
habit,  to  lead  an  indolent  life,  and  to  live  very  full.  It 
attacks  efpecially  men  of  robud  and  large  bodies,  who 
have  large  heads,  are  of  full  and  corpulent  habits,  and 
whofe  Ikins  are  covered  with  a  thick  rete  mucofum, , 
which  gives  a  coarfe  furfacc.  To  fpcak  in  the  dyle  of 
the  ancient  phyficians,  the  gout  will  feldom  be  found  to 
attack  thofe  of  a  fanguine,  or  fuch  as  are  of  a  purely 
melancholic  temperament 3  but  very  readily  thofe  of  a 
cholerico-fanguine  temperament.  It  is,  however,  very 
difficult  to  treat  this  matter  with  precifion.  The  gout 
feldom  attacks  perfons  employed  in  condant  bodily 
labour,  or  ‘thofe  who  live  much  upon  vegetable  ali¬ 
ment.  It  does  not  commonly  attack  men  till  after 
the  age  of  353  and  generally  not  till  a  dill  later  pe¬ 
riod.  There  are  indeed  indances  of  the  gout  appear¬ 
ing  more  early  3  but  thefe  are  few  in  companion  of 
the  others.  When  the  difeafe  does  appear  early  in  life, 
it  feems  to  be  in  thofe  who  have  the  hereditary  difpofi- 
tion  very  drong,  and  to  whom  the  remote  caufes  here¬ 
after  mentioned  have  been  applied  in  a  very  confider- 
able  degree. 

As  the  gout  is  an  hereditary  difeafe,  and  affe£ts 
men  particularly  of  a  certain  habit,  its  remote  caufes 
may  be  confidered  as  predifponent  and  occadonal. 

The  predifponent  caufe,  as  far  as  expreffed  by  exter¬ 
nal  appearances,  has  been  already  marked  3  and  phy- 
licians  have  been  very  confident  in  affigning  the  ocea- 
fional  caufes  :  but  in  a  difeafe  depending  fo  much  up¬ 
on  a  predifpofition,  the  affigning  occalional  caules 
mud  be  uncertain  3  as  in  the  predifpofed  the  occa- 
fional  caufes  may  not  always  appear,  and  in  perfons 
not  predifpofed  they  may  appear  without  effect  3  and 
this  uncertainty  mud  particularly  affeft  the  cafe  of  the 
gout. 

The  occalional  caufes  of  the  difeafe  feem  to  be  of 
two  kinds.  Fird,  Thofe  which  induce  a  plethoric" 
date  of  the  body.  Secondly,  Thofe  which  in  ple¬ 
thoric  habits,  induce  a  date  of  debility.  Of  the  fird 
kind  are  a  fedentary,  indolent  manner  of  life,  and  a 
full  diet  of  animal  food.  Of  the  fecond  kind  of  oeca- 
fional  caufes  which  induce  debility  are  excefs  in  vericry  j 
intemperance  in  the  ufe  of  intoxicating  liquors ;  indi- 
gedion,  produced  either  by  the  quantity  or  quality  of 
the  aliments  3  mueh  application  to  dudy  or  bufinefs, 
night  watching,  exceffive  evacuations  3  the  ceafing  of 
ufual  labour  3  a  fudden  change  from  a  very  full  to  a 
very  fpare  diet ;  the  large  ufe  of  acids  and  aeefeents  3 
and,  ladly,  cold  applied  to  the  lower  extremities* 

The  former  feem  to  a£t  by  in  creating  the  predifpofi- 
tion  3  the  latter  are  commonly  the  exciting  causes, 
both  of  the  fird  attacks,  and  of  the  repetitions  of  the 
difeafe. 

With  refpe<5t  to  the  proximate  caufe  of  the  gout,  it 
has  generally  b#sn  thought  that  it  depends  on  a  cer¬ 
tain 
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phle;ma-  tain  morbific  matter  always  prefent  in  the  body  ;  and 
that  this  matter,  by  certain  caufes,  thrown  upon  the 
joints  or  other  parts,  produces  the  feveral  phenomena  of 
the  difeafe. 

This  doCtrine,  however  ancient  and  generally  re¬ 
ceived,  appears  to  Dr  Cullen  to  be  very  doubtful. 
For, 

Firft,  There  is  no  direCt  evidence  of  any  morbific 
matter  being  prefcnt  in  perfons  difpofed  to  the  gout. 
There  are  no  experiments  or  obfervations  which  fhow 
that  the  blood  or  other  humours  of  gouty  perlons  are 
in  any  refpcCt  different  from  thofe  of  the  found.  Pre¬ 
vious  to  attacks  of  the  gout,  there  appear  no  marks  of 
any  morbid  (late  of  the  fluids ;  for  the  difeafe  generally 
attacks  thofe  perfons  who  have  enjoyed  the  moil  perfect 
health,  and  appear  to  be  in  that  (late  when  the  difeafe 
comes  on.  At  a  certain  period  of  the  difeafe,  a  pecu¬ 
liar  matter  indeed  appears  in  gouty  perfons  $  but  this, 
which  docs  not  appear  in  every  inftance,  and  which 
appears  only  after  the  difeafe  has  fubfifted  for  a  long 
time,  Teems  manifedly  to  be  the  effeCt,  not  the  caufe, 
of  the  difeafe.  Further,  Though  there  be  certain  acrids 
which,  taken  into  the  body,  feem  to  excite  the  gout, 
it  is  probable  that  thefe  aerids  operate  otherwife  in 
exciting  the  difeafe,  than  by  affording  the  material 
caufe  of  it.  In  general,  therefore,  Dr  Cullen  thinks 
there  is  no  proof  of  any  morbific  matter  being  the  caufe 
of  the  gout. 

Secondly,  The  fuppofitions  concerning  the  particular 
tiature  of  the  matter  producing  the  gout,  have  been  fo 
various,  and  fo  contradictory,  as  to  allow  us  to  conclude, 
that  there  is  truly  no  proof  of  the  exiffenee  of  ai\y  of 
them.  With  refpeCt  to  many  of  thefe  fuppofitions,  they 
are  fo  inconfiffent  with  chemical  philofophy,  c$id  with 
the  laws  of  the  animal  economy,  that  they  muff  be 
entirely  rejeCted. 

Thirdly,  The  fuppofition  of  a  morbific  matter  as  the 
caufe,  is  not  confident  with  the  phenomena  of  the  difeafe, 
particularly  with  its  frequent  and  fudden  tranflations 
from  one  part  to  another. 

Fourthly,  The  fuppofition  is  further  rendered  im¬ 
probable  by  this,  that  if  a  morbific  matter  did  exiff, 
its  operation  (liould  be  fimilar  in  the  feveral  parts  which 
it  attacks  :  whereas  it  feems  to  be  very  different,  being 
ffimulant,  and  exciting  inflammation,  in  the  joints  ;  but 
fedative  and  deftroying  tone  in  the  ffomach  ;  which, 
upon  the  fuppofition  of  the  fame  particular  matter  aCting 
in  both  cafes,  is  not  to  be  explained  by  any  difference  in 
the  part  affeCtcd. 

Fifthly,  Some  fads  alleged  in  proof  of  a  morbific 
matter,  are  not  confirmed  ;  fuch  as  thofe  which  would 
prove  the  difeafe  to  be  contagious.  There  is,  however, 
no  proper  evidence  of  this,  the  faCts  given  being  not  only 
few,  but  exceptionable,  and  the  negative  obfervations 
innumerable. 

Sixthly,  Some  arguments  brought  in  favour  of  a 
morbific^  matter  are  founded  upon  a  miftaken  explana¬ 
tion.  The  difeafe  has  been  fuppofed  to  depend  upon 
a  morbific  matter,  becaufc  it  is  hereditary.  But  the  in¬ 
ference  is  not  juft  :  for  moft  hereditarv  difeafes  do  not 
depend  upon  any  morbific  matter,  but  upon  a  particular 
Conformation  of  the  ftruCture  of  the  body  tranfmitted 
from  the  parent  to  the  offspring  ;  and  this  lad  appears 
to  be  particularly  the  cafe  in  the  gout.  It  may  be  alfo 
©bferved,  that  hereditary  difeafes  depending  upon  a 
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morbific  matter,  appear  always  much  more  early  in  life  Poda 
than  the  gout  commonly  does.  v 

Seventhly,  The  fuppofition  of  a  morbific  matter  be¬ 
ing  the  caufe  of  the  gout,  has  been  hitherto  ufelefs,  as 
it  has  not  fuggefted  any  fuccefsful  method  of  cure. 
Particular  theories  of  gout  have  often  corrupted  the 
practice,  and  have  frequently  led  from  thole  views 
which  might  have  been  ufeful,  and  from  that  practice 
which  experience  had  approved.  Further,  Though 
the  fuppofition  of  a  morbific  matter  has  been  generally 
received,  it  has  been  as  generally  neglected  in  prac¬ 
tice.  When  the  gout  has  affeCted  the  ffomach,  nobody 
thinks  of  correcting  the  matter  fuppofed  to  be  prefent 
there,  but  merely  of  reftoring  the  tone  of  the  moving 
fibres. 

Eighthly,  The  fuppofition  of  a  morbific  matter  is 
quite  fuperfluous  :  for  it  explains  nothing,  without  fup- 
pofing  that  matter  to  produce  a  change  in  the  date  of 
the  moving  powers ;  and  a  change  in  the  date  of  the 
moving,  powers,  produced  by  other  caufes,  explains, 
e\eiy  ciicumftanee  without  tire  fuppofition  of  a  morbific 
matter  ;  and  it  may  be  obferved,  that  many  of  the  caufes 
exciting  the  gout,  do  not  operate  upon  the  (late  of  the 
fluids,  but  direCtly  and  folely  upon  that  of  the  moving 
powers. 

Ladly,  Dr  Cullen  contends  that  the  fuppofition  of 
a  morbific  matter  is  fuperfluous  *,  becaufe,  without  that} 
the  difeafe  can  be  explained,  he  thinks,  in  a  manner 
more  confident  with  its  phenomena,  with  the  laws  of 
the  animal  economy,  and  with  the  method  of  cure 
which  experience  has  approved.  We  now  proceed  to 
give  this  explanation  ;  but,  before  entering  upon  it,  we 
muff  premile  fome  general  obfervations  which  Dr  Cul¬ 
len  dates. 

The  firff  obfervation  is,  That  the  gout  is  a  difeafe  of 
the  whole  fydem,  or  depends  upon  a  certain  general 
conformation  and  date  of  the  body,  which  manifedly 
appears  from  the  faCts  above  mentioned.  But  the  ge¬ 
neral  date  of  the  fydem  depends  chiefly  upon  the  date 
of  its  primary  moving  powers  ;  and  therefore  the  gout 
may  be  fuppofed  to  be  an  affeCtion  of  thefe. 

The  feeond.  obfervation  is,  That  the  gout  is  mani¬ 
fedly  an  affeCtion  of  the  nervous  fydem  5  in  which  the 
primary  moving  powers,  of  the  whole  fydem  arc  lodged. 

1  he  occafional  or  exciting  caufes  are  almod  all  fuch 
as  a 61  direCtly  upon  the  nerves  and  nervous  fydem  ; 
and  the  greater  part  of  the  fymptoms  of  the  atonic  or 
retrocedent  gout  are  manifedly  affeCtions  of  the  fame 
fydem.  This  leads  us  to  feek  for  an  explanation  of  the 
whole  of  the  difeafe,  in  the  laws  of  the  nervous  fydem, 
and  particularly  in  the  changes  which  may  happen  in 
the  balance  of  its  feveral  parts. 

The  third  obfervation  is,  That  the  ffomach,  which 
has  fo  univerfal  a  confcnt  with  the  red  of  the  fydem 
is  the  internal  part  that  is  the  mod  frequently,  and 
often  very  confiderably,  affeCted  by  the  gout.  The  pa- 
roxyfms  of  the  difeafe  are  commonly  preceded  by  an  af¬ 
fection  of  the  ffomach  5  many  of  the  exciting  caufes  a& 
fird  upon  the  ffomach  ;  and  the  fymptoms  of  the  atonic 
and  retrocedent  gout  are  mod  commonly  and  chiefly 
affe6lions  of  the  fame  organ.  This  obfervation  leads 
us  to  remark,  that  there  is  a  balance  fubfiding  between 
the  date  of  the  internal  and  that  of  the  external  parts  5 
and,  in  particular,  that  the  date  of  the  ffomach  is  con¬ 
nected  with  that  of  the  external  parts,  fo  that  the 
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ftate  of  tone  in  the  one  may  be  communicated  to  the 
other. 

Thefe  obfervations  being  premifed,  Dr  Cullen  offers 
the  following  pathology  of  the  gout. 

In  fome  perfons  there  is  a  certain  vigorous  and  ple¬ 
thoric  ftate  of  the  fyftem,  which  at  a  certain  period  of 
life  is  liable  to  a  lofs  of  tone  in  the  extremities.  This 
is  in  fome  meafure  communicated  to  the  whole  fyftem, 
but  appears  more  efpecially  in  the  functions  of  the  fto- 
mach.  When  this  lofs  of  tone  occurs  while  the  energy 
of  the  brain  ftill  retains  its  vigour,  the  vis  medicatrix  na - 
turce  is  excited  to  reftore  the  tone  of  the  parts  *,  and  ac¬ 
complishes  it,  by  exciting  an  inflammatory  affection  in 
fome  part  of  the  extremities.  When  this  has  fubfifted 
for  fome  days,  the  tone  of  the  extremities  and  of  the 
-whole  fyltem  is  reftored,  and  the  patient  returns  to  his 
ordinary  ftate  of  health. 

This  is  the  courfc  of  things  in  the  ordinary  form  of 
the  difeafe,  which  wc  name  the  regular  gout ;  but  there 
are  circumftanccs  of  the  body,  in  which  this  courfe  is 
interrupted  or  varied.  Thus,  when  the  atony  has  taken 
place,  if  the  reaction  do  not  fucceed,  the  atony  continues 
in  the  flomach,  or  perhaps  in  other  internal  parts  ;  and 
produces  that  ftate  -  which  Dr  Cullen,  for  rcafons  now 
obvious,  named  the  atonic  gout . 

A  fccond  cafe  of  variation  in  the  courfe  of  the  gout 
is,  when  to  the  atony  the  reaction  and  inflammation 
have  to  a  certain  degree  fucceedcd,  but  from  caufes 
either  internal  or  external  the  tone  of  the  extremities 
and  perhaps  of  the  whole  fyftem  is  weakened  ;  fo  that 
the  inflammatory  ftate,  before  it  had  cither  proceeded 
to  the  degree,  or  continued  for  the  time,  requifite  for 
reftoring  the  tone  of  the  fyftem,  fuddenly  and  entirely 
ceafes  :  whence  the  ftomach,  and  other  internal  parts, 
relapfe  into  the  ftate  of  atony  ;  and  perhaps  have  that 
increafed  by  the  atony  communicated  from  the  extre¬ 
mities  :  all  which  appears  in  what  has  been  termed  the 
retrocedent  Jlate  of  the  gout . 

A  third  cafe  of  variation  from  the  ordinary  courfe 
of  the  gout,  is,  when  to  the  atony,  ufually  preceding, 
an  inflammatory  reaction  fully  fuccceds,  but  has  its 
ufual  determination  to  the  joints  prevented  by  fome 
circumftances  ;  and  is  therefore  directed  to  fome  inter¬ 
nal  part,  where  it  produces  an  inflammatory  affedftion, 
and  that  ftate  of  things  which  we  have  named  the  mif 
placed  gout . 

Though  this  theory  of  Dr  Cullen’s  be  fupported 
with  much  ingenuity,  yet  we  may  confidently  venture 
to  affert,  that  on  this  fubjefl  he  has  been  lefs  fuccefs- 
ful  in  eftablifhing  his  own  opinions,  than  in  combating 
thofe  of  others ;  and  this  theory,  as  well  as  others 
formerly  propofed,  is  liable  to  numerous  and  unfur- 
mountable  objections.  According  to  the  hypothefis, 
a  vigorous  and  plethoric  habit  fhould  in  every  cafe 
exift  prior  to  the  appearance  of  gout ;  which  is  by  no 
means  confiftent  with  fa£t  :  nor  is  it  true  that  a  vi¬ 
gorous  and  plethoric  habit  is  liable  at  a  certain  age 
to  a  lofs  of  tone  in  the  extremities  ;  which  is  another 
neccffary  condition  in  the  hypothefis.  Lofs  of  tone 
often  occurs  in  the  extremities  without  exerting  any 
peculiar  influence  on  the  ftomach  ;  and  why  a  lofs  of 
tone  in  the  ftomach  fhould  excite  the  vis  medicatrix  na¬ 
turae  to  reftore  it,  by  exciting  an  inflammatory  affec¬ 
tion  in  fome  part  of  the  extremities,  is  very  incon¬ 
ceivable.  Were  the  hypothefis  true,  every  dyfpeptic 
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patient  fhould  infallibly  be  affe&cd  with  gout  ;  which  Podagra 
however,  is  by  no  means  the  cafe.  In  fhort,  every  ftep  V  * 
in  the  theory  is  liable  to  unfurmountable  objeClions  ; 
and  it  by  no  means,  any  more  than  former  hypothe- 
fes,  explains  the  phenomena  of  the  difeafe,  particu¬ 
larly  what  Dr  Cullen  has  himfelf  fo  accurately  point¬ 
ed  out,  the  connection  of  gouty  with  calculous  com¬ 
plaints. 

A  very  ingenious  work  has  lately  been  publifhed  by 
an  anonymous  author,  entitled  “  A  Treatife  on  Gravel 
and  upon  Gout  in  which  the  fources  of  each  are  in- 
veftigated,  and  effectual  means  of  preventing  or  re¬ 
moving  thefe  difeafes  recommended.  In  this  treatife 
an  attempt  is  made  to  prove,  that  both  difeafes  de¬ 
pend  upon  a  peculiar  concreting  acid,  the  acid  of  cal¬ 
culi,  or  the  lit  hie  or  uric  acid ,  as  it  has  been  ftyled  by 
fome.  He  fuppofes  this  acid,  copftantly  prefent  to  a 
certain  degree  in  the  circulating  fluids,  to  be  precipita¬ 
ted  by  the  introduction  of  other  acids  ;  and  in  this  man¬ 
ner  he  explains  the  influence  of  acid  wines  and  other 
liquors,  as  claret,  cyder,  &c.  inducing  gout  ;  for  he 
conliders  the  cireumftance  chiefly  conftituting  the  dif¬ 
eafe  as  being  an  inflammation  in  parts  of  which  the 
functions  have  been  interrupted  by  the  redundant  acid 
precipitated.  Although  this  theory  be  fupported  with 
much  ingenuity,  yet  it  is  alfo  liable  to  many  objections. 

The  fudden  attack  of  the  affection  ;  its  fudden  tranfi- 
tion  from  one  part  of  the  body  to  another  ;  the  inftant 
relief  of  one  part  when  another  comes  to  be  affected  ; 
and  the  various  anomalous  firms  which  the  difeafe  puts 
on,  having  an  exact  rcfcmblance  to  different  affetions  ; 
are  altogether  irrcconcileable  to  the  idea  of  its  depend¬ 
ing  on  any  fixed  obftrution  at  a  particular  part  arifing 
from  concreting  acid.  Nor  dees  the  plan  of  prevention 
and  cure  which  he  propofes,  and  which  confifts  chiefly 
in  abftinence  from  acid,  and  in  the  definition  of  acid, 
by  any  means  correfpond  in  every  particular  to  the  beft 
eft ablifhed  fats  refpeting  the  treatment  of  gout;  to 
which  we  next  proceed. 

Cure .  In  entering  upon  this,  wc  muft  obferve,  in  the 
firft  place,  that  a  cure  has  been  commonly  thought  im- 
pofiiblc  ;  and  we  acknowledge  it  to  be  very  probable, 
that  the  gout,  as  a  difeafe  of  the  whole  habit,  and  very 
often  depending  upon  original  conformation,  cannot  be 
cured  by  medicines,  the  effets  of  which  are  always 
very  tranfitory,  and  feldom  extend  to  the  producing 
any  confiderable  change  of  the  whole  habit. 

It  would  perhaps  have  been  happy  for  gouty  per¬ 
fons  if  this  opinion  had  been  implicitly  received  by 
them  ;  as  it  would  have  prevented  their  having  been 
fo  often  the  dupes  of  felf-interefted  pretenders,  who 
have  either  amufed  them  with  inert  medicines,  or  have 
rafhly  employed  thofe  of  the  moft  pernicious  tendency. 

Dr  Cullen,  who  has  treated  of  the  cure  of  the  difeafe 
with  great  judgment,  as  he  has  done  the  theory  with 
much  ingenuity,  is  much  difpofed  to  believe  the  impofli- 
bility  of  the  cure  of  the  gout  by  medicines  ;  and  more 
certainly  ftill  inclined  to  think,  that,  whatever  may  be 
the  poffible  power  of  medicines,  yet  no  medicine  for 
curing  the  gout  has  hitherto  been  found.  Although 
almoft  every  age  has  prefented  a  new’  remedy,  all  hither¬ 
to  offered  have,  very  foon  after,  been  either  negleted 
as  ufelefs,  or  condemned  as  pernicious. 

But  though  unwilling  to  admit  the  pow’er  of  medi¬ 
cines,  yet  he  contends,  that  a  great  deal  can  be  done 

towards 
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Phiegma-  towards  the  cure  of  the  gout  by  a  regimen  :  and  he 
fiae.  is  firmly  perfuaded,  that  any  man  who,  early  in  life, 
will  enter  upon  the  eonftant  pradliee  of  bodily  labour, 
and  of  abftinenee  from  animal  food,  will  be  preferred 
entirely  from  the  difeafe. 

Whether  there  be  any  other  means  of  radically  cur¬ 
ing  the  gout,  the  Do&or  is  not  able  to  fay.  There 
are  hiftories  of  cafes  of  the  gout,  in  which  it  is  faid, 
that  by  great  emotions  of  mind,  by  wounds,  and  by 
other  accidents,  the  fymptoms  have  been  fuddenly 
relieved,  and  never'  again  returned ;  but  how  far 
thefe  aeeidental  cures  might  be  imitated  by  art,  or 
would  fueceed  in  other  cafes,  is  at  leaft  extremely  un¬ 
certain. 

The  pra£liees  proper  and  neeeffary  in  the  treatment 
of  the  gout,  are  to  be  eonfidered  under  two  heads  : 
Firjly  As  they^are  to  be  employed  in  the  intervals  of 
paroxyfms  ;  or ,fecondly,  As  during  the  time  of  thefe. 
In  the  intervals  of  paroxyfms,  the  indications  are,  to 
prevent  altogether  the  return  of  paroxyfms  ;  or  at  lead; 
to  render  them  lefs  frequent  and  more  moderate.  Dur¬ 
ing  the  time  of  paroxyfms,  the  indications  are,  to  mo¬ 
derate  the  violence  and  fhorten  the  duration  of  them 
as  much  as  can  be  done  with  fafety. 

It  has  been  already  obferved,  that  the  gout  may  be 
entirely  prevented  by  eon d  ant  bodily  exercife,  and  by 
a  low  diet ;  and  Dr  Cullen  is  of  opinion,  that  this  pre¬ 
vention  may  take  place  even  in  perfons  who  have  a  he¬ 
reditary  difpofition  to  the  difeafe.  Even  when  the  dif- 
pofition  has  difeovered  itfelf  by  feveral  paroxyfms  of 
inflammatory  gout,  he  is  perfuaded  that  labour  and 
abftinenee  will  abfolutely  prevent  any  returns  of  it  for 
the  reft  of  life.  Thefe,  therefore,  are  the  means  of  an- 
fwering  the  firft  indication  to  be  purfued  in  the  inter¬ 
nals  of  paroxyfms. 

Exercife  in  perfons  expofed  to  the  gout,  in  Dr  Cul¬ 
len’s  opinion,  operates  by  anfwering  two  purpofes : 
One  of  thefe  is  the  ftrengthening  of  the  tone  of  the 
extreme  veffels ;  and  the  other,  the  guarding  againft  a 
plethoric  ftate.  For  the  former,  if  exereife  be  em¬ 
ployed  early  in  life,  and  before  intemperance  has  weak¬ 
ened  the  body,  a  very  moderate  degree  of  it  will  an- 
fwer  the  purpofe;  and,  for  the  latter,  if  abftinenee  be 
at  the  fame  time  obferved,  lefs  exereife  will  be  neeef- 
fary. 

With  refpeft  to  exereife,  this  in  general  is  to  be  ob¬ 
ferved,  that  it  (hould  never  be  violent  ;  for  if  violent,  it 
cannot  be  long  continued,  and  muft  always  endanger 
the  bringing  on  an  atony  in  proportion  to  the  violence 
of  the  preceding  motions. 

It  is  alfo  to  be  obferved,  that  the  exereife  of  gefta- 
tion,  though  eonftderable  and  eonftant,  will  not,  if  it 
be  entirely  without  bodily  exereife,  anfwer  the  purpofe 
ot  preventing  the  gout.  For  this  end,  therefore,  the 
exereife  muft  be  in  feme  meafure  that  of  the  body  ;  and 
muft  be  moderate,  but  at  the  fame  time  eonftant  and 
continued  through  life. 

In  every  cafe  and  eireumftanee  of  the  gout  in  whieh 
the  patient  retains  the  ufe  of  his  limbs,  bodily  exer¬ 
cife,  in  the  intervals  of  paroxyfms,  will  be  ahvays  ufe- 
iul  •,  and  in  the  beginning  of  the  difeafe,  when  the 
difpofition  to  it  is  not  yet  ftrong,  exereife  may  prevent 
a  paroxyfm  which  other  wife  would  have  come  on.  In 
more  advanced  ftates  of  the  difeafe,  however,  when 
there  is  feme  difpofition  to  a  paroxyfm,  much  walking 
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will  bring  it  on ;  either  as  it  weakens  the  tone  of  the 
lower  extremities,  or  as  it  excites  an  inflammatory 
difpofition  in  them ;  and  thus  it  feems  to  be  that 
fprains  or  contufions  often  bring  on  a  paroxyfm  of  the 
gout. 

Abftinenee,  the  other  part  of  the  regimen  for  pre¬ 
venting  the  gout,  is  of  more  difficult  application.  If  an 
abftinenee  from  animal  food  be  entered  upon  early  in 
life,  while  the  vigour  of  the  fyltem  is  yet  entire,  Dr 
Cullen  has  no  doubt  of  its  being  both  fafe  and  effedlual ; 
but  if  the  motive  for  this  diet  fhail  not  have  oeeurred 
till  the  conftitution  has  been  broken  by  intemperance, 
or  by  the  deeline  of  life,  a  low  diet  may  then  endanger 
the  indudtion  of  an  atonie  ftate. 

Further,  If  a  low  diet  be  entered  upon  only  in  the 
deeline  of  life,  and  be  at  the  fame  time  a  very  great 
ehange  from  the  former  manner  of  living,  the  with¬ 
drawing  of  an  aeeuftomed  ftimulus  of  the  fyftem  may 
readily  throw  it  into  an  atonic  ftate. 

The  fafety  of  an  abftemious  courfc  will  be  greater 
or  lefs  according  to  the  management  of  it.  Ani¬ 
mal  food  efpecially  difpofes  to  the  plethorie  and  in¬ 
flammatory  ftate,  and  that  food  is  to  be  therefore 
efpecially  avoided  ;  but  on  the  other  hand,  vegetable 
aliment  of  the  loweft  quality  is  in  danger  of  weak¬ 
ening  the  fyftem  too  mueh  by  not  affording  fufficient 
nouriftiment,  and  more  particularly  of  weakening  the 
tone  of  the  ftomaeh  oy  its  aeefeeney.  It  is  therefore 
a  diet  of  a  middle  nature  that  is  to  be  ehofen  ;  and 
milk  is  precifely  of  this  kind,  as  containing  both  ani¬ 
mal  and  vegetable  matter. 

As  approaching  to  the  nature  of  milk,  and  as  being 
a  vegetable  matter  containing  the  greateft  portion  of 
nourifhment,  the  farinaeeous  feeds  arc  next  to  be  cho- 
fen,  and  are  the  food  moft  proper  to  be  joined  with 
milk. 

With  refpedt  to  drink,  fermented  liquors  are  ufeful 
only  when  they  are  joined  with  animal  food,  and  that 
by  their  aeefeeney  ;  and  their  ftimulus  is  only  neeef- 
fary  from  euftom.  When,  therefore,  animal  food  is 
to  be  avoided,  fermented  liquors  are  unneceffary  ;  and 
by  inerealing  the  aeefeeney  of  vegetables,  thefe  liquors 
may  be  hurtful.  The  ftimulus  of  fermented  or  fpiri- 
tuous  liquors  is  not  neceffary  to  the  young  arid  vigor¬ 
ous,  and  when  mueh  employed  impairs  the  tone  of 
the  fyftem.  Thefe  liquors,  therefore,  are  to  be  a  oid- 
ed,  excepting  as  euftom  and  the  declining  ftate  of  the 
fyftem  may  ha*  e  rendered  them  neceffary.  For  prevent¬ 
ing  or  moderating  the  regular  gout,  water  is  the  only 
proper  drink. 

With  refpeeft  to  an  abftemious  courfe,  it  has  been 
fuppffed,  that  an  abftinenee  from  animal  food  and 
fermented  liquors,  or  the  living  upon  milk  and  fari- 
naeea  alone  for  the  fpaee  of  one  year,  might  be  fuf- 
fieient  for  a  radieal  cure  of  the  gout :  and  it  is  poftible 
that,  at  a  certain  period  of  life,  in  certain  eireumftances 
of  the  conftitution,  feeh  a  meafure  might  anfwer  the 
purpofe.  But  this  is  very  doubtful  :  and  it  is  more 
probable,  that  the  abftinenee  muft,  in  a  great  meafure, 
be  continued,  and  the  milk  diet  be  porfifted  in,  for  the 
remainder  of  life.  It  is  well  known,  that  feveral  per- 
fens  who  had  entered  on  an  abftemious  courfe,  and 
had  been  thereby  delivered  from  the  gout,  have,  how¬ 
ever,  upon  returning  to  their  former  manner  of  full 
living,  had  the  difeafe  return  upon  them  with  as  mueh 
S  s  -  violence 
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Phlegms-  violence  as  before,  or  in  a  more  irregular  and  more  dan- 
t  ilge-  gerous  form. 

It  has  been  alleged,  that,  for  preventing  the  return 
of  the  gout,  blood-letting  or  fearifications  of  the  feet, 
frequently  repeated,  and  at  dated  times,  may  be  prac- 
tifed  with  advantage  \  but  of  this  Dr  Cullen  tells  us  he 
has  had  no  experience  ;  and  the  benefit  of  the  praftice 
is  not,  as  far  as  we  know,  confirmed  by  the  obfervation 
of  any  other  pradlitioner. 

Exercife  and  abftincnce  are  the  means  of  avoiding  the 
plethoric  date  which  gives  the  difpofition  to  the  gout  5 
and  are  therefore  the  means  propofed  for  preventing  the 
paroxyfms,  or  at  lead  for  rendering  them  lefs  frequent  and 
more  moderate.  But  many  circumftances  prevent  the 
fteadinefs  neceffary  in  purfuing  thefe  meafures  $  and 
therefore  in  fuch  cafes,  unlefs  great  care  be  taken  to 
avoid  the  exciting  caufes,  the  difeafe  may  frequently  re¬ 
turn,  and,  in  many  cafes,  the  preventing  of  paroxvfms 
is  chiefly  to  be  obtained  by  avoiding  thofe  exciting 
caufes  already  enumerated. 

A  due  attention  in  avoiding  thefe  different  caufes 
will  certainly  prevent  fits  of  the  gout ;  and  the  taking 
care  that  the  exciting  caufes  be  never  applied  in  a  great 
degree,  will  certainly  render  fits  more  moderate  when 
they  do  come  on.  But,  upon  the  whole,  it  will  appear, 
that  a  very  drift  attention  to  the  general  condu ft  of 
life  is  in  this  matter  neceffary  j  and  therefore,  when 
the  predifpofition  has  taken  place,  it  will  be  extremely 
difficult  to  avoid  the  difeafe. 

Dr  Cullen  is  firmly  perfuaded,  that  by  obviating 
the  predifpofition,  and  by  avoiding  the  exciting  caufes, 
the  gout  may  be  entirely  prevented  :  but,  as  the  mea¬ 
fures  neceffary  for  this  purpofe  will,  in  mod  cafes,  be 
purfued  with  difficulty,  and  even  with  reluftanee,  men 
Lave  been  very  defirous  to  find  a  medicine  which  might 
anfwer  the  purpofe  without  any  redraint  on  their  man¬ 
ner  of  living.  To  gratify  this  defire,  phyficians  have 
propofed,  and,  to  take  advantage  of  it,  empirics  have 
feigned,  many  remedies.  Of  what  nature  feveral  of 
thefe  remedies  have  been,  it  is  difficult  to  fay  :  but  of 
thofe  which  are  unknown,  we  conclude,  from  their 
having  been  only  of  temporary  fame,  and  from  their 
having  foon  fallen  into  negleft,  that  they  have  been 
either  inert  or  pernicious.  We  fhall  therefore  make  no 
inquiry  after  them  ;  and  {hall  now  remark  only  upon 
one  or  two  known  remedies  for  the  gout  which  have 
been  lately  fafliionable. 

One  of  thefe  is  what  has  been  named  in  England 
the  Portland  powder .  This  is  not  a  new  medicine, 
but  is  mentioned  by  Galen,  and,  with  fome  little  va¬ 
riation  in  its  compofition,  has  been  mentioned  by  the 
writers  of  almod  every  age  fince  that  time.  It  ap¬ 
pears  to  have  been  at  times  in  faffiion,  and  to  have 
again  fallen  into  negleft  5  and  Dr  Cullen  thinks  that 
this  lad  has  been  owing  to  its  having  been  found  to 
be,  in  many  indances,  pernicious.  In  every  indance 
which  he  has  known  of  its  exhibition  for  the  length 
of  time  preferibed,  the  perfons  who  had  taken  it  were 
indeed  afterwards  free  from  any  inflammatory  affec¬ 
tion  of  the  joints  5  but  they  were  affefted  with  many 
fymptoms  of  the  atonic  gout  ;  and  many,  foon  after 
finidiing  their  courfe  of  the  medicine,  have  been  at¬ 
tacked  with  apoplexy,  adhma,  or  dropfy,  which  proved 
fetal. 

Another  remedy  which  has  had  the  appearance  of 
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preventing  the  gout,  is  alkali  in  various  forms  5  fuch  as 
the  fixed  alkali,  both  mild  and  caudic,  lime  water, 
foap,  and  abforbent  earths  $  and  of  late  the  alkaline 
aerated  water  has  been  more  fafliionable  than  any 
other.  Since  it  became  common  to  exhibit  thefe  me¬ 
dicines  in  nephritic  and  calculous  cafes,  it  lias  often 
happened  that  they  were  given  to  thofe  who  were  at 
the  fame  time  fubjeft  to  the  gout  5  and  it  has  been  ob- 
ferved,  that  under  the  ufe  of  thefe  medicines,  gouty  per¬ 
fons  have  been  longer  free  from  the  fits  of  their  difeafe. 
That,  however,  the  ufe  of  thefe  medicines  has  entirely 
prevented  the  returns  of  gout,  Dr  Cullen  does  not 
know  ;  becaufe  he  never  pufhed  the  ufe  of  them  for  a 
long  time,  being  apprehenfive  that  the  long-continued 
ufe  of  them  might  produce  a  hurtful  change  in  the  date 
of  the  fluids. 


iPradlice, 


As  the  prevention  of  gout  depends  very  much  on  fup. 
porting  the  tone  of  the  domach,  and  avoiding  indiges¬ 
tion  ;  fo  codivenefs,  by  occafioning  this,  is  very  hurtful 
to  gouty  perfons.  It  is  therefore  neceffary  for  fuch  perr 
fons  to  prevent  or  remove  codivenefs,  by  a  laxative 
medicine,  when  needful  ;  but  it  is  at  the  fame  time 
proper,  that  the  medicine  employed  fhould  be  fuch 
as  may  keep  the  belly  regular,  without  much  purging. 
Aloetics,  rhubarb,  magnefia  alba,  oleum  ricini,  or 
flowers  of  fulphur,  may  be  employed,  as  the  one  or  the 
other  may  happen  to  be  bed  fuited  to  particular  per¬ 
fons. 


Thefe  are  the  feveral  meafures  to  be  purfued  in  the 
intervals  of  the  paroxyfms  5  and  we  are  next  to  mention 
the  meafures  proper  during  the  time  of  them. 

As  during  the  time  of  paroxyfms  the  body  is  in  a 
feveriffi  date,  no  irritation  fhould  then  be  added  to  it  5 
every  part,  therefore,  of  the  antiphlogiftic  regimen, 
except  the  application  of  cold,  ought  to  be  driftly  ob- 
ferved. 

An  exception  to  the  general  rule,  however,  may  oc¬ 
cur  when  the  tone  of  the  domach  is  weak,  and  when 
the  patient  has  been  before  much  accudomed  to  the  ufe 
of  drong  drink  \  for  then  it  may  be  allowable,  and 
even  neceffary,  to  give  fome  animal  food  and  a  little 
wine. 

That  no  irritation  is  to  be  added  to  the  fyftem  du¬ 
ring  the.  paroxyfms  of  gout,  except  in  the  cafes  men¬ 
tioned,  is  agreed  upon  among  phyficians  :  but  it  is  a 
more  difficult  matter  to  determine,  whether,  during 
the  time  of  paroxyfms  any  meafures  may  be  purfued 
to  moderate  the  violence  of  reaftion  and  of  inflamma¬ 
tion.  Dr  Sydenham  lias  given  it  as  his  opinion,  that 
the  more  violent  the  inflammation  and  pain,  the  pa- 
roxyfm  will  be  the  fhorter,  as  well  as  the  interval  be¬ 
tween  the  prefent  and  the  next  paroxyfm  longer  ; 
and,  if  this  opinion  be  admitted  as  jud,  it  will  forbid 
the  ufe  of  any  remedies  which  might  moderate  the 
inflammation  ;  which  is,  to  a  certain  degree,  undoubt¬ 
edly  neceffary  for  the  health  of  the  body.  On  the 
other  hand,  acute  pain  preffes  for  relief  5  and  although 
a  certain  degree  of  inflammation  may  feem  abfolutely 
neceffary,  there  is  reafon  to  believe,  a  moderate  degree 
of  it  may  anfwer  the  purpofe  ;  and  it  is  even  pro¬ 
bable,  that  in  many  cafes  the  violence  of  inflammation 
may  weaken  the  tone  of  the  parts,  and  thereby  invite 
a  return  of  paroxyfms.  It  feems  to  be  in  this  way, 
that,  as  the  difeafe  advances,  the  paroxyfms  become 
more  frequent. 


From 
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Phlegraa-  From  thefe  lad  confideralions,  it  feems  probable, 
fre-  ,  that,  during  the  time  o£  paroxyfms  fome  meafures 

^  v  may  be  taken  to  moderate  the  violence  of  the  inflam¬ 
mation  and  pain,  and  particularly,  that  in  firit  pa* 
roxyfms,  and  in  the  young  and  vigorous,  blood-letting 
at  the  arm  may  be  pra&ifed  with  advantage  :  but  this 
pra&ice  cannot  be  repeated  often  with  fafety  ;  becaufe 
blood-letting  not  only  weakens  the  tone  of  the  fydem, 
but  alfo  contributes  to  produce  plethora.  However, 
bleeding  by  leeches  on  the  foot,  and  upon  the  inflamed 
part,  rtiay  be  pra&ifed  and  repeated  with  greater  fafety  ; 
and  inflances  have  been  known  of  its  having  been  em¬ 
ployed  With  fafety  to  moderate  and  fhorten  paroxyfms  ^ 
but  how  far  it  may  be  carried,  we  have  not  had  experi¬ 
ence  enough  to  determine. 

Befldes  blood-letting  and  the  antiphlogiftic  regimen, 
it  has  been  propofed  to  employ  remedies  for  moderating 
the  inflammatory  fpafm  of  the  part  affe&ed,  fuch  as  warm 
bathing  and  emollient  poultices.  Thefe  have  fometimes 
been  employed  with  advantage  and  fafety  ;  but,  at  other 
times,  have  been  found  to  give  occafion  to  a  retroceflioa 
of  the  gout. 

Bli  uering  is  a  very  effectual  means  of  relieving  and 
difeufling  a  paroxyfm  of  the  gout  but  has  alfo  fre¬ 
quently  had  the  eflfeft  of  fendering  it  retrocedent. 
The  flinging  with  nettles  is  analogous  to  bliftcring ; 
and  probably  would  be  attended  with  the  fame  danger. 
The  burning  with  moxa,  or  other  fubflances,  is  a  re¬ 
medy  of  the  fame  kind  ;  but  though  not  found  hurtful, 
there  is  no  fufEcient  evidence  of  its  proving  a  radical 
cure. 

Camphor,  and  fome  aromatic  oils,  have  the  power 
of  allaying  the  pain,  and  of  removing  the  inflammation 
from  the  part  afte£led  :  but  thefe  remedies  commonly 
make  the  inflammation  only  fhift  from  one  part  to  an¬ 
other,  and  therefore  with  the  hazard  of  its  falling  up¬ 
on  a  part  where  it  may  be  more  dangerous  ;  and  they 
have  fometimes  rendered  the  gout  retrocedent. 

#  Among  other  remedies  which  have  of  late  been 
highly  extolled  during  a  paroxyfm  of  gout,  fome  have 
feeomtnertded  the  ufe  of  flrong  purgatives  frequently 
repeated  ;  others  have  highly  extolled  the  afliduoiis  ap* 
plication  of  cold  water  to  the  affe&ed  foot.  But  we 
may  fafely  venture  to  aflert  that  both  pra&ices  are  very 
doubtful,  if  not  very  dangerous. 

From  thefe  reflections  it  will  appear,  that  fome  dan* 
ger  mud  attend  every  external  application  to  the  parts 
aflefted  during  a  paroxyfm  ;  and  that  therefore  the 
common  praflice  of  committing  the  perfon  to  patience 
and  flannel  alone,  is  edablifhed  upon"  the  bed  founda¬ 
tion.  Opiates  give  the  mod  certain  relief  from  pain  5 
but,  when  given  in  the  beginning  of  gouty  paroxyfnw, 
it  has  by  fome  been  thought  that  they  occafion  thefe 
to  return  with  greater  violence.  When,  however,  the 
paroxyfms  fhall  have  abated  in  their  violence,  but  dill 
continue  to  return,  fo  as  to  occafion  painful  and  reft* 
lefs  nights,  opiates  may  be  given  with  fafety  and  ad* 
vantage  *,  efpecially  in  the  cafe  of  perfons  advanced  iri 
life,  and  who  have  been  often  affeCled  with  the  dif* 
eafe.  When,  after  paroxyfms  have  ceafcd,  fome  fwcl- 
ling  and  diffnefs  dill  remain  ih  the  joints,  thefe  fvmp- 
toms  are  to  be  difeufled  by  the  diligent  life  of  the 
flelh-brufh.  Purging  immediately4  after  a  paroxvfm 
will  be  always  employed  with  the  hazard  of  bringing 
*t  on  again  j  but  keeping  the  belly  gently  open  even 
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during  the  continuance  of  the  paroxyfm  is  highly  pro¬ 
per. 

Thus  far  of  the  regular  gout.  We  now  proceed 
to  confider  the  management  of  the  difeafe  when  it  has 
become  irregular. 

In  the  atonic  gout,  the  cure  is  to  be  accompli  died 
by  carefully  avoiding  all  debilitating  caufes ;  and  by 
employing,  at  the  fame  time,  the  means  of  ftrengthen* 
ing  the  fydem  in  general,  and  the  ftomach  in  parties 
lar. 

For  drengthening  the  fydeiti  in  general,  Dr  Cullen 
recommends  frequent  exereife  on  horfeback,  and  mo* 
derate  walking.  Cold  bathing  alfo  may  anfwer  the 
purpofe  j  and  may  be  fafely  employed,  if  it  appear  to 
be  powerful  in  flimulating  the  fydem,  and  be  not  ap* 
plied  when  the  extremities  are  threatened  with  any 
pain. 

For  fupporting  the  tone  of  the  fyflem  in  general, 
when  threatened  with  atonic  gout,  fome  animal  food 
ought  to  be  employed,  and  the  mote  aeefeent  vege¬ 
tables  ought  to  be  avoided.  In  the  fame  cafe,  fome 
wine  alfo  may  be  neceflary  5  but  it  fhoujd  be  in  mo* 
derate  quantity,  and  of  the  lead  aeefeent  kinds,  and  if 
every  kind  of  wine  {hall  be  found  to  ineveafe  the  aci* 
dity  of  the  domach,  ardent  fpirits  and  water  mud  be 
employed. 

For  drengthening  the  domach,  bitters  and  the  Pe¬ 
ruvian  bark  may  be  ufed  *,  but  care  mud  be  taken  that 
they  be  not  condantly  employed  for  any  great  length 
of  time. 

The  mod  eflfe&ual  medicine  for  drengthening  the 
domach  is  iron,  which  may  be  employed  under  various 
preparations  ;  but  the  bed  appears  to  be  the  rud  in 
fine  powder,  which  may  be  given  in  large  dofes. 

For  fupporting  the  tone  of  the  domach,  aromatics 
may  be  exhibited  ;  but  fliould  be  ufed  with  caution, 
as  tlie  frequent  and  copious  ufe  of  them  has  an  op* 
pofite  effect  •,  and  they  fliould  therefore  be  given  only 
in  compliance  with  former  habits,  or  for  palliating  pre¬ 
fen  t  fymptoms. 

When  the  domach  happens  to  be  liable  to  indigef- 
tion,  gentle  vomits  may  be  frequently  given,  and  pro* 
per  laxatives  fliould  be  always  employed  to  obviate  or 
to  remove  coftivenefs. 

In  the  atonic  gout,  or  in  perfons  liable  to  it,  to 
guard  againft  cold  is  efpecially  neceflary  *,  and  the  mod 
certain  means  of  doing  this,  is  by  repairing  to  a  warm 
climate  during  the  winter  feafon.  In  the  more  violent 
cafes,  blidering  the  lower  extremities  may  be  ufeful  5 
but  that  remedy  fliould  be  avoided  when  any  pain 
threatens  the  extremities.  In  perfons  liable  to  the 
atonic  gout,  iflues  may  be  eftablifhed  in  the  extremi¬ 
ties  as  in  fome  meafure  a  fupplement  to  the  difeafe. 

A  fecond  cafe  of  the  irregular  gout,  is  the  rett'o- 
cedent . 

When  this  aflfe£ls  the  domach  and  intedines,  relief 
is  to  be  indantly  attempted  by  the  free  ufe  of  drong 
wines,  joined  with  aromatics,  and  given  warm  5  or,  if 
thefe  (hall  not  prove  powerful  enough,  ardent  fpirits 
mud  be  employed,  and  are  to  be  given  in  a  large  dofe. 
In  moderate  attacks,  ardent  fpirits,  impregnated  with 
garlic  Or  with  afifoetida,  may  be  ufed  *,  or,  even 
without  the  ardent  fpirits,  a  dilution  of  afafoetida 
with  the  volatile  alkali,  may  anfwer  the  purpofe.  O- 
piates  are  often  an  effeftual  remedy  $  and  may  be 
S  s  2  joined 
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Phlegma-  joined  with  aromatics,  as  in  the  ele&uarium  opiatum ; 
t  or  they  may  be  ufefully  joined  with  volatile  alkali  and 

camphor.  Mufk  has  likewifc  proved  ufeful  in  this 
difeafe. 

When  the  affedlion  of  the  ftomach  is  accompanied 
with  vomiting,  this  may  be  encouraged,  by  taking 
draughts  of  warm  water,  at  firft  with  wine,  and  af¬ 
terwards  without  it  \  having  at  length  recourfe,  if  ne- 
ceffary,  to  fome  of  the  remedies  above  mentioned,  and 
particularly  the  opiates. 

In  like  manner,  if  the  inteftines  be  affedled  with 
diarrhoea,  this  is  to  be  at  firft  encouraged  by  taking 
plentifully  of  weak  broth  ;  and  when  this  fhall  have 
been  done  fufficiently,  the  tumult  is  to  be  quieted  by 
opiates. 

When  the  retrocedent  gout  (hall  affedl  the  lungs, 
and  produce  aftlima,  this  is  to  be  cured  by  opiates,  by 
antifpafmodics,  and  perhaps  by  bliftering  on  the  back 
or  breaft. 

When  the  gout,  leaving  the  extremities,  ftiall  affe<ft 
the  head,  and  produce  pain,  vertigo,  apoplexy,  or  palfy, 
our  refources  are  very  precarious.  The  moft  probable 
means  of  relief  is,  bliftering  the  head  \  and,  if  the  gout 
ftiall  have  receded  very  entirely  from  the  extremities, 
blifters  may  be  applied  to  thefe  alfo.  Together  with 
thefe  blifterings,  aromatics,  and  the  volatile  alkali,  may 
be  thrown  into  the  ftomach. 

The  third  cafe  of  the  irregular  gout  is  the  mif placed ; 
that  is,  when  the  inflammatory  affection  of  the  gout, 
inftead  of  falling  upon  the  extremities,  falls  upon  fome 
internal  part.  In  this  cafe,  the  difeafe  is  to  be  treat¬ 
ed  by  blood-letting,  and  by  fuch  other  remedies  as 
would  be  proper  in  an  idiopathic  inflammation  of  the 
fame  parts. 

Whether  the  tranflation  fo  frequently  made  from  the 
extremities  to  the  kidneys,  is  to  be  confidered  as  an 
inftance  of  the  mifplaced  gout,  feems  uncertain  :  but 
Dr  Cullen  is  difpofed  to  think  it  fomething  different  ; 
and  therefore  is  of  opinion,  that,  in  the  nephralgia  cal- 
culofa  produced  upon  this  occafion,  the  remedies  of  in- 
ilammation  are  to  be  employed  no  farther  than  they 
may  be  fometimes  neceffary  in  that  difeafe,  arifing  from 
other  caufes  than  the  gout. 

Eefides  what  have  been  mentioned,  a  variety  of  other 
practices  may  be  neceffary  and  proper  againft  the  vari¬ 
ous  anomalous  fymptoms,  which  are  at  times  produced 
by  irregular  gout.  Eut  of  thefe  we  cannot  propofe  to 
treat.  And  we  may  conclude  with  obferving,  that  in 
every  form  of  gout,  the  cure  principally  depends  on 
avoiding  occafional  caufes,  particularly  luxury  and  lazi- 
nefs. 

*16  Genus  XXV.  ARTHROPUOSIS. 

Lumbago  pfoadica,  Sam.  fp.  6.  Fordijce ,  Pradlice  of 
Phyfic,  part  ii.  p.  70. 

Lumbago  apoftematofa,  Sauv.  fp.  1  2. 

Lumbago  ab  arthrocace,  Sauv.  p.  1 7. 

Ifchias  ex  abfeeffu,  Sauv.  fp.  6. 

Morbus  coxarius,  De  Haen ,  Rat.  Med.  Vol.  I. 
c.  xxxii. 

This  is  a  difeafe  very  much  refembling  the  rlieuma- 
tifm  y  but  differing  both  from  it  and  the  gout,  in  that 
it  occafions  fuppurations,  which  they  feldom  or  never 
do.  It  frequently,  according  to  Sauvages,  attacks  the 
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pfoas  mufcle  ;  and  occafions  excruciating  pains,  and  Eryfiptlas, 
then  collections  of  purulent  matter.  L— — v— — j 

The  only  cure,  if  fuppuration  cannot  be  prevented,  is 
to  lay  open  the  part  where  the  matter  is  contained, 
which  would  other  wife  be  abforbed,  and  occafion  a 
fatal  hectic. 

Order  III.  EXANTHEMATA.  ax? 

Exanthemata,  Sag.  Clafs  X. 

Phlegmafiae  exanthematicae,  Sauv.  Clafs  III.  Ord.  I. 

Morbi  exanthematici,  Lin .  Clafs  I.  Ord.  II. 

Febres  exanthematici,  Vog.  Clafs  I.  Ord.  II. 

Genus  XXVI.  ERYSIPELAS. 

Si  Anthont's  Fire.  21% 

Eryfipelas,  Sauv.  gen.  97.  Lin .  10.  Sag.  gen.  296. 

Febris  eryfipelacea,  Fog.  68.  Hojffin.  II.  98. 

Sp.  I.  Erysipelas  with  Blijlers.  2r^ 

Eryfipelas  rofeum,  Sauv.  fp.  I.  Sennert.  de  fehr .  lib. 
ii-  c.  15. 

Febris  eryfipelatofa,  Sydenham ,  feet.  vi.  cap.  5. 

Eryfipelas  typhodes,  Sauv.  fp.  2. 

Eryfipelas  peftilens,  Sauv.  fp.  5. 

Eryfipelas  contagiofum,  Sauv.  fp.  9. 

Defcription.  The  eryfipelas  of  the  face,  where  this 
affection  very  frequently  appears,  comes  on  with  a 
cold  ihivering,  and  other  fymptoms  of  pyrexia.  The 
hot  llage  of  this  is  frequently  attended  with  a  confu- 
fion  of  the  head,  and  fome  degree  of  delirium  \  and 
almoft  always  with  drowfinefs,  and  perhaps  coma. 

The  pulfe  is  always  frequent,  and  commonly  full  and 
hard. — When  thefe  fymptoms  have  continued  for  one, 
two,  or  at  moft  three  days,  an  erythema  appears  on 
fome  part  of  the  face.  This  at  firft  is  of  no  great 
extent  \  but  gradually  fpreads  from  the  part  it  firft 
occupied  to  the  other  parts  of  the  face,  till  it  has 
affeefted  the  whole  ;  and  frequently  from  the  face  it 
fpreads  over  the  hairy  fcalp,  or  defeends  on  fome 
part  of  the  cheek.  As  the  rednefs  fpreads,  it  com¬ 
monly  leaves,  or  at  leaf!  is  abated  in  the  parts  it  had 
before  occupied.  All  the  parts  which  the  rednefs 
affedls  are  alfo  affe&ed  with  fome  fwelling,  which 
continues  for  fome  time  after  the  rednefs  has  abated. 

The  whole  face  becomes  confiderably  turgid  \  and  the 
eyelids  are  often  fo  much  fwelled  as  entirely  to  (hut 
up  the  eyes.  When  the  rednefs  and  fwelling  have 
continued  for  fome  time,  there  commonly  arife,  fooner 
or  later,  blifters  of  a  larger  or  fmaller  fize  on  feveral 
parts  of  the  face.  Thefe  contain  a  thin  colourlefs  li¬ 
quor,  which  fooner  or  later  runs  out.  The  furface  of 
the  fkin,  in  the  bliftered  places,  fometimes  becomes  li¬ 
vid  and  blackifh  ;  but  this  feldom  goes  deeper,  or  dif- 
covers  any  degree  of  gangrene  affe&ing  the  cutis  vera. 

On  the  parts  of  the  face  not  affe£led  with  blifters,  the 
cuticle  fuffers,  towards  the  end  of  the  difeafe,  a  eonfi- 
derable  defquamation.  Sometimes  the  tumor  of  the 
eyelids  ends  in  a  fuppuration. 

The  inflammation  coming  upon  the  face  does  not 
produce  any  remiflion  of  the  fever  which  had  before 
prevailed  ;  and  fometimes  the  fever  increafes  with  the 
fpreading  and  increafing  inflammation.  The  inflamma- 
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Exanthe-  tion  commonly  continues  for  eight  or  ten  days  ;  and 
mata.  for  the  fame  time,  the  fever  and  fymptoms  attending 

u‘~v— '  it  alfo  continue.  In  the  progrefs  of  the  difeafe,  the 
delirium  and  coma  attending  it  fometimes  go  on  in- 
creafing,  and  the  patient  dies  apopledlic  on  the  feventh, 
ninth,  or  eleventh  day  of  the  difeafe.  In  fueh  cafes 
it  has  been  commonly  fuppofed,  that  the  difeafe  is 
tranflated  from  the  external  to  the  internal  parts. 
But  Dr  Cullen  thinks  that  the  afFedlion  of  the  brain 
is  merely  a  communication  from  the  external  affedlion, 
as  this  continues  inereafing  at  the  fame  time  with  the 
internal.  When  a  fatal  event  does  not  take  place, 
the  inflammation,  after  having  affedted  the  whole  face, 
and  perhaps  the  other  external  parts  of  the  head, 
ceafes,  and  with  that  the  fever  alfo  ;  and,  without 
any  other  crifis,  the  patient  returns  to  his  ordinary 
health.  This  difeafe  is  not  commonly  contagious ; 
but  as  it  may  arife  from  an  acrid  matter  externally 
applied,  fo  it  is  poflible  that  the  difeafe  may  fome¬ 
times  be  communicated  from  one  perfon  to  another ; 
and  certainly  there  are  feveral  well  authenticated  in- 
fiances  of  its  prevailing  in  fuch  a  manner,  even  in  par¬ 
ticular  wards  of  hofpitals,  as  to  leave  no  doubt  re- 
fpedling  its  contagious  nature.  Perfons  who  have 
onee  laboured  under  this  difeafe  are  liable  to  returns 
of  it. 

Prognojis.  The  event  of  this  difeafe  may  be  fore- 
feen  from  the  flate  of  the  fymptoms  which  denote 
more  or  lefs  the  affedlion  of  the  brain.  If  neither 
delirium  nor  coma  come  on,  the  difeafe  is  feldom 
attended  with  any  danger  ;  but  when  thefe  fymp¬ 
toms  appear  early  in  the  difeafe,  and  are  in  a  con- 
fiderable  degree,  the  utmoft  danger  is  to  be  appre¬ 
hended. 

Cure.  The  cryfipelas  of  the  face  is  to  be  cured, 
according  to  the  opinion  of  mod  pradlitioners,  much 
in  the  fame  manner  as  phlegmonic  inflammations ;  by 
blood-letting,  cooling  purgatives,  and  by  employing 
every  part  of  the  antiphlogiflic  regimen.  Many  ob- 
fervations,  however,  would  lead  us  to  conclude,  that 
in  not  a  few  cafes  the  concomitant  fever  has  here  a 
tendency  to  the  typhoid  type  j  and  therefore  evacua¬ 
tions,  apparently  ferviceable  in  the  firft  infiance,  have 
afterwards  a  bad  effiedl.  The  evacuations  of  blood¬ 
letting  and  purging  are  to  be  employed  more  or  lefs 
according  to  the  urgency  of  fymptoms  ;  particularly 
thofe  which  mark  an  affedlion  of  the  brain.  As  the 
pyrexia  continues,  and  often  increafes  with  the  inflam¬ 
mation  of  the  face,  fo  the  evacuations  above  mention¬ 
ed  are  to  be  employed  at  any  time  of  the  difeafe. 
When,  however,  the  fever,  in  place  of  marks  of  the 
phlogiflie  diathefis,  particularly  a  full,  hard,  and  flrong 
pulfe,  is  attended  with  fymptoms  of  great  debility, 
and  with  a  fmall  pulfe  eafily  compreflible  ;  evacua¬ 
tions,  particularly  under  the  form  of  blood-letting, 
mud  be  ufed  with  very  great  caution.  Even  in  fucli 
cafes,  however,  the  ufe  of  refrigerant  cathartics  may 
flill  be  perfifted  in  with  more  fafety  and  greater  ad¬ 
vantage.  But  whether  evacuants  have  been  employed 
or  not,  when  fymptoms  of  debility  run  to  a  great 
height,  and  marks  of  a  putrefeent  tendency  appear, 
recourfe  mud  be  had  to  wine  and  the  cinchona. 

In  cafes  which  at  the  commencement  require  evacua¬ 
tion,  thefe  are  often  in  the  after  periods  employed  with 
very  great  benefit. 
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In  this,  as  in  other  difeafes  of  the  head,  when  that 
part  happens  to  be  the  feat  of  eryfipelas,  it  is  proper 
to  put  the  patient,  'as  often  as  he  can  eafily  bear  it, 
into  fomewhat  of  an  eredl  pofiure  5  and  as  there  is  al¬ 
ways  an  external  affedlion,  fo  various  external  applica¬ 
tions  have  been  propofed  to  be  made  to  the  part  affedl- 
ed  ;  but  almofl  all  of  them  are  of  doubtful  eifedl. 

An  eryfipelas  frequently  appears  on  other  parts  of 
the  body  befides  the  face,  and  fuch  other  eryfipelatous 
inflammations  frequently  end  in  fuppuration ;  but  thefe 
cafes  are  feldom  dangerous.  At  coming  on  they  are 
fometimes  attended  with  drowfinefs,  and  even  with  fome 
delirium  ;  but  this  feldom  happens,  and  thefe  fymptoms 
do  not  continue  after  the  inflammation  is  formed  ;  and 
Dr  Cullen  does  not  remember  to  have  feen  an  in- 
flance  of  the  tranflation  of  an  inflammation  from  the 
limbs  to  an  internal  part  ;  and  though  thefe  inflam¬ 
mations  of  the  limbs  be  attended  with  pyrexia,  they 
feldom  require  the  fame  evacuations  as  the  eryfipelas 
of  the  face. 
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Eryfipelas  zofter,  Sauv.  fp.  8. 

Zona ,  Anglis,  The  Shingles,  Ruffel  de  tab.  gland. 

/  p.  124.  Hifi.  35. 

Herpes  zofter,  Sauv .  fp.  9. 

This  differs  from  the  former  in  no  other  way  than 
in  being  attended  with  an  eruption  of  phlydleme  or 
fmall  'watery  bladders  on  feveral  parts  of  the  body.— 

The  method  of  cure  is  the  fame. 


Genus  XXVII.  PESTIS,  the  Plague. 

Peftis,  Sauv.  gen.  91.  Lin .  2.  Junch .  78. 

Febris  peflilentialis,  Vog .  33.  Hoffrn .  II.  93. 

Peftis  benigna,  Sauv.  fp.  2.  Peftis  Maftilienfis, 
Clafs  III.  Traite  de  la  pefte,  p.  41.  Ejufdem 
peftis,  Cl.  jta,  Traite,  p.  228* 

Peftis  remittens,  Sauv.  fp.  9. 

Peftis  vulgaris,  Sauv.  fp.  1.  Peftis  Mafiil.  Cl.  II. 
Traite,  p.  38.  Ejufd.  Cl.  III.  et  IV.  Traite, 
p.  225,  &c.  Waldfchmidt .  de  pefte  Holfatica, 
apud  Halleriy  Diff.  Pradl.  Tom.  V.  Chenot.  de 
pefte  Tranfylvanica,  1755,  1759,  De  Haen,  Rat. 
Med.  pars  xiv. 

Peftis  Egyptiaca,  Sauv.  fp.  11.  Alpin.  de  Med. 
Egypt. 

Peftis  interna,  Sauv.  fp.  3.  Peft.  Mafiil.  Cl.  I. 
Traite,  p.  37 — 224. 

HiJlonj.  Of  this  diftemper  Dr  Cullen  declines  giv¬ 
ing  any  particular  hiftory,  becaufe  lie  never  faw  it  $ 
from  the  accounts  of  other  authors,  hovTever,  he  is 
of  opinion,  that  the  circumftanees  peculiarly  eharac- 
teriftie  of  it,  efpecially  of  its  more  violent  and  dan¬ 
gerous  ftates,  are,  1.  The  great  lofs  of  ftrength  in 
the  animal  fundlions,  which  often  appears  early  in  the 
difeafe.  2.  The  ftupor,  giddinefs,  and  confequent 
ftaggering,  which  referable*  drunkennefs,  or  the  head- 
ach  and  various  delirium,  all  of  them  denoting  a  great 
diforder  in  the  fundlions  of  the  brain.  3.  Anxiety, 
palpitation,  fy  lie  ope,  and  efpecially  the  iveaknefs  and 
irregularity  of  the  pulfe,  denoting  a  confiderable  di- 
fturbanee  in  the  adiion  of  the  heart.  4.  Naufea  and 
vomiting,  particularly  the  vomiting  of  bile,  which  fhowa 
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an  accumulation  of  vitiated  bile  in  the  gall-bladder  and 
biliary  du&s,  and  from  thence  derived  into  the  in- 
teRines  and  Romach  $  and  which  denote  a  coniiderable 
fpafm,  and  lofs  of  tone  in  the  extreme  veffcls  on  the 
furface  of  the  body.  5.  The  buboes  and  carbuncles, 
which  denote  an  acrimony  prevailing  in  the  fluids  ; 
and,  laftly,  The  petechias,  haemorrhages,  and  colliqua¬ 
tive  diarrhcea,  which  denote  a  putrefeent  tendency  pre¬ 
vailing  in  a  great  degree  in  the  mafs  of  blood. 

I  o  thefe  charaClcriRics  of  the  plague  enumerated 
by  Dr  Cullen,  we  fhall  add  one  meheioned  by  Sir  John 
Pringle,  which,  though  perhaps  lefs  frequent  than 
the  others,  yet  feems  worthy  of  notice.  It  is  this, 
That  in  the  plague  there  is  an  extraordinary  enlarge¬ 
ment  of  the  heart  and  liver.  In  nine  diffeClion9  of 
bodies  dead  of  the  plague  at  Marleilles,  this  extraor¬ 
dinary  enlargement  of  the  heart  is  taken  notice  of  in 
all  of  them,  and  of  the  liver  in  feven  of  them.  ‘The 
account  was  fent  to  the  Royal  Society  by  M.  Didier, 
one  of  the  phyficians  to  the  king  of  France,  and  has 
been  publifhed  ill  the  Philo fophical  Tranfa&ions.  In 
the  firR  cafe,  the  author  takes  notice,  that  “  the  heart 
was  of  an  extraordinary  bignefs  ;  and  the  liver  was  of 
double  the  natural  fize. — Cafe  2.  The  heart  was  of  a 
prodigious  bignefs,  and  the  liver  much  enlarged. — 
Cafe  3.  The  heart  double  the  natural  bignefs. — Cafe  4. 
The  heart  was  very  large,  and  the  liver  was  bigger 
and  harder  than  ordinary. — Cafe  5.  The  heart  was  of 
a  prodigious  bignefs. — Cafe  6.  The  heart  was  larger 
than  in  its  natural  Rate  ;  the  liver  alfo  was  very  large. 
— Cafe  7.  The  heart  was  of  a  prodigious  lize,  and 
the  liver  was  very  large. — Cafe  8.  The  heart  was 
much  larger  than  natural,  and  the  liver  of  a  prodi¬ 
gious  lize. — Cafe  9.  The  heart  was  double  the  natural 
bignefs,  and  the  liver  was  larger  than  ordinary.” — 
This  preternatural  enlargement,  Sir  J.  Pringle  thinks,  is 
owing  to  the  relaxation  of  the  folid  parts,  by  which 
means  they  become  unable  to  refill  the  impetus  of  blood, 
and  therefore  are  eafily  extended  j  as  in  the  cafe  of  in¬ 
fancy,  where  the  growth  is  remarkably  quick.  And  a 
fimilar  enlargement  he  takes  notice  of  in  the  feurvy,  and 
other  putrid  difeafes. 

A  very  elaborate  work  has  lately  been  publifhed  on 
the  fubjeCI  of  the  plague  by  Dr  Patrick  Ruffel,  for¬ 
merly  phyfician  to  the  Britilh  fa&ory  at  Aleppo.  In 
this  work,  a  very  full  hiflory  is  given  of  the  various 
.forms  and  varieties  of  the  difeafe.  He  makes  particular 
obfervations  on  the  following  fymptoms,  which,  in  ad¬ 
dition  to  the  pellilential  eruptions,  he  conliders  as  the 
lnofl  important  concomitants  of  plague,  viz.  fever,  deli¬ 
rium,  coma,  impediment  or  lofs  of  fpeech,  deafnefs, 
muddinefs  of  the  eyes,  white  tongue,  Rate  of  the  pulfe, 
refpiration,  anxiety,  pain  at  the  heart*  inquietude,  de¬ 
bility,  fainting,  convulfion,  appearances  of  the  urine* 
perfpiration,  vomiting*  loofenefs,  and  haemorrhage  \  and 
he  concludes  thefe  remarks  with  fome  obfervations  on 
the  occurrence  of  the  plague  with  pregnarlt  women; 
To  point  out  more  diRin&ly  the  Rable  varieties  of  the 
difeafe,  he  arranges  the  peRilential  cafes  which  fell  un¬ 
der  his  obfervation  at  Aleppo  under  fix  clalfes  :  and  he 
concludes  his  deferiptiori  with  a  very  minute  and  parti¬ 
cular  account  of  the  peRilential  eruptions,  appearing 
under  the  form  either  of  buboes,  carbuncles,  or  other 
exanthemata.  The  prefence  of  the  two  firR,  he  ob¬ 
serves,  either  feparateiy  or  conjun&ly,  leaves  the  nature 
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of  the  diRcmper  unequivocal.  But  fatal  has  been  the  Pettis, 
error  of  raflily  pronouncing  a  diRemper  not  to  be  a''~V**w 
plague  from  their  abfencc.  Buboes  affeCted  the  in¬ 
guinal,  axillary,  parotid,  maxillary,  and  cervical  glands. 

But  the  firR  were  the  moR  commonly  affeCted,  and  the 
two  latter  feldom  obferved  to  fwell,  without  either  the 
parotid  fwelling  at  the  time,  or  foon  after.  Of  the 
carbuncles,  Dr  Ruflel  delcribes  five  different  varieties. 

The  other  exanthemata,  which  he  obferved  fometimes, 
though  lefs  frequently,  attending  the  plague,  wrere  pe- 
teehiae,  a  marbled  appearance  of  the  Run,  an  eryfipe- 
latous  redneis,  Rreaks  of  a  reddifh  purple  or  livid  co¬ 
lour,  vibices  or  weals,  and  large  blue  or  purple  fpots, 
the  maculce  magnee  of  authors.  In  fome  cafes,  an  ex¬ 
traordinary  concurrence  of  eruptions  took  place,  which 
was  chiefly  obferved  among  children  under  10  years 
of  age. 

.  Caufesy  &c.  From  a  confideration  of  the  fymptoms 
above  mentioned,  Dr  Cullen  concludes,  that  the  plague 
is  owing  to  a  fpecific  contagion,  often  fuddeniy  pro¬ 
ducing  the  moR  confiderable  debility  in  the  nervous 
fyRem,  or  moving  powers,  and  a  general  putrefcency 
in  the  fluids,  Dr  Rufl’ei  alfo  conliders  the  dileafe  as 
being  univerfally  the  confequenee  of  what  may  be  call¬ 
ed  pejlilenttal  contagion  ;  and  has  judieioufly  repelled 
the  obje&ions  which  have  been  brought  again!!  this 
doCtrirle. 

Prevention .  Here  tve  muR  refer  to  all  thofe  me¬ 
thods  of  preventing  and  removing  the  incipient  con¬ 
tagion  of  putrid  fevers,  which  have  been  fo  fully  enu¬ 
merated.  Dr  Cullen  is  perfuaded  that  the  difeafe  ne¬ 
ver  arifes  in  the  northern  parts  of  Europe,  but  in  con- 
fequence  of  being  imported  from  fome  other  country. 

The  magiRrate’s  firR  care,  therefore,  ought  to  be,  to 
prevent  the  importation  5  and  this  may  generally  be 
done  by  a  due  attention  to  bills  of  health,  and  to  the 
proper  performance  of  quarantines. — With  refpett  to 
the  latter,  he  is  of  opinion,  that  the  quarantines  of 
perfons  may  with  fafety  be  much  lefs  than  40  days  \ 
and  if  this  wTere  allowed,  the  execution  of  the  quaran¬ 
tine  would  be  more  exaCl  and  certain,  as  the  tempta¬ 
tion  to  break  it  would  be  in  a  great  meafure  avoided. 

With  refpeCl  to  the  quarantine  of  goods,  it  cannot  be 
perfect  unlefs  the  fufpeCfed  goods  be  unpacked,  duly 
ventilated,  arid  other  means  be  employed  for  correct¬ 
ing  the  infeCtion  they  itiay  carry  *,  and  if  all  this  be  pro¬ 
perly  done,  it  is  probable  that  the  time  commonly  pre- 
feribed  for  quarantine  may  alfo  be  IhortenOd. 

A  fecond  meafure  in  the  way  of  prevention  is  re¬ 
quired,  when  an  infeCtion  has  reached  and  prevailed  in 
any  place,  to  prevent  that  infeCtion  from  rereading  in¬ 
to  others.  This  can  only  be  done  by  preventing  the 
inhabitants  or  the  goods  of  any  infeCted  place  from 
going  out  of  it  till  they  have  undergone  a  proper 
quarantine. 

The  third  meafure*  and  w-hieh  Ought  to  be  em¬ 
ployed  with  great  care,  is,  to  prevent  the  infeCtion 
from  fpreading  among  the  inhabitants  of  a  place  in 
which  it  has  arifen.  And  in  this  cafe,  a  great  deal 
may  be  done  by  the  magi  R rate  :  1.  By  allowing  as 
many  of  the  inhabitants  as  are  free  from  infe&ion,  and 
are  not  neceffaty  to  the  fervice  of  the  place,  to  go  ait 
of  it.  2.  By  difeharging  all  affemhlies,  or  urimcef- 
fary  intercomfe  of  the  people.  3.  By  ordering  fome 
neceffary  communications  to  be  performed  without 
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4.  By  making  fucli  arrangements  and  pro- 
vifions  as  may  render  it  eafy  for  the  families  remaining 
to  fliut  themfelves  up  in  their  own  houfes.  5.  By  al¬ 
lowing  perfons  to.  quit  houfes  where  an  infection  ap¬ 
pears,  upon  condition  that  they  go  into  lazarettos. 
6.  By  ventilating  and  purifying,  or  deftroying,  at  the 
public  expence,  all  infe&ed  goods.  7.  By  avoiding 
hofpitals,  and  providing  feparate  apartments  for  infe&ed 
perfons. 

Phe  fourth  and  la  ft  part  of  the  bufinefs  of  prevent 
tion.refpe&s  the  conduct  of  perfons  neceffarily  remain¬ 
ing  in  infe&ed. places,  efpecially  thofe  obliged  to  have 
fome  communication  with  perfons  infe&ed.  Thofe 
obliged  to  remain  in  places  infe&ed,  but  not  to  have 
any  near  communication  with  the  fick,  muft  avoid  all 
near  communication  with  ether  perfons  or  their  goods  5 
and  it  is  probable,  that  a  fmajl  diftance  will  ferve,  if, 
at  the  fame  time,  there  be  no  ftream  of  air  to  carry 
the  effluvia  of  perfons  or  goods  to  fome  diftance.  Thofe 
who  are  obliged  to  have  a  near  communication  with 
the  fick  ought  to  avoid  any  of  the  debilitating  caufes 
which  render  the  body  fufceptible  of  infe&ion,  as  a 
fpare  diet,  intemperance  in  drinking,  excefs  in  vencry, 
cold,  fear,  or  other  depreffing  pafflons  of  the  mind. 

A  full  diet  of  animal  food  is  alfo  to  be  avoided,  oe- 
eaufe  it  increafes  the  irritability  of  the  body,  and  fa¬ 
vours  the  operation  of  contagion  -y  and  indigeftion,  -whe¬ 
ther  from  the  quantity  or  quality  of  the  food,  contri¬ 
butes  very  much  to  the  fame  end. 

Befjdes  thefe,  it  is  probable  that  the  moderate  ufe 
of  wine  and  fpirituous  liquors,  moderate  exercife,  and 
the. cold  bath,  may  be  of  ufe  5  tonic  medicines  alfo,  of 
which  cinchona  is  defervedly  accounted  the  chief,  may 
be  ufed  with  fome  probability  of  fuccefs.  If  any 
thing  is  to  be  expe&ed  from  antifeptics,  Dr  Cullen 
thinks  camphor  preferable  to  every  other.  In  gene¬ 
ral,  however,  every  one  is  to  be  indulged  in  the  medi¬ 
cine  of  which  he  has  the  beft  opinion,  provided  it  is 
not  evidently  hurtful.  Whether  iffues  be  ufeful  in  pre- 
ferving  from  the  effe&s  of  contagion,  is  a  matter  of 
doubt.  Dr  Ruffel  in  his  treatife  enters  very  fully 
into  the  confideration  of  the  means  of  prevention, 
both  with  refpe&  to  quarantines,  lazarettos,  and  bills 
of  health..  He  is  of  opinion,  that  the  prefent  laws  on 
thefe  fubje&s  are  in  many  refpe&s  defe&ive  :  and  he 
thinks,  that  a  fet  of  new  regulations  would  have  the 
beft  chance  of  a  deliberate  and  impartial  difeuftion  in 
the  fenate,  if  the  inquiry  were  taken  at  a  time  free 
from  all  apprehenfton  of  immediate  danger. 

Cure.  According  to  Dr  Cullen,  the  indications  are 
the  fame  as  in  fever  in  general,  but  are  not  all  equally 
important.  The  meafures  for  moderating  the  violence 
of  rea&ion,  which  operate  by  diniinifhing  the  a&ion  o£ 
the  heart  and  arteries,  have  feldom,  he  thinks,  any 
place  here,  excepting  that  the  antiphlogiftic  regimen  is 
generally  proper.  Some  phyfieians  have  recommended 
bleeding,  and  Sydenham  even  feems  to  think  it  an  ef¬ 
fe&ual  eure  ;  but  Dr  Cullen  fuppofes,  that  for  the  moft 
part  it  is  unneceffary,  and  in  many  cafes  might  do  much 
hurt.  Dr  Ruffel,  however,  who  on  this  fubje&  fpeaka 
from  experience  and  a&ual  obfervation,  is  of  a  differ¬ 
ent  opinion.  With  moft  of  his  patients,  a  fingle  bleed¬ 
ing  was  employed  with  advantage  *y  and  even  where 
the  fick  under  his  inipe&ion  were  bled  oftener  than 
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once,  he  did  not  find  that  the  low  date  was  thereby 
hurried  on.  Purging  has  alfo  been  recommended  ;  and 
in  fome  degree  it  may  be  ufeful  in  drawing  off  the 
putrefeent  matter  frequently  prefent  in  the  inteftines  -y 
but  a  large  evacuation  in  this  way  may  certainly  be 
hurtful. 

rIhe  moderating  the  violence  of  rea&ion,  as  far  as 
it  can  be  done,  by  taking  off  the  fpafm  of  the  ex¬ 
treme  veffels,  is  a  meafure,  in  Dr  Cullen’s  opinion, 
of  the  utmoft  neceffity  in  the  cure  of  the  plague ;  and 
the  whole  of  the  means  formerly  mentioned,  as  fujted 
to  this  indication,  are  extremely  proper.  TJie  giving 
an  emetic,  at  the  firft  approach  of  the  difpafe,  wotild 
probably  be  of  great  ferviee  $  and  it  is  probable,  that, 
at  fome  other  periods  of  the  difeafe,  emetics  might  be 
ufeful,  both  by  evacuating  bile  abounding  in  the  ali¬ 
mentary  eanal,  and  by  taking  off  the  fpafm  of  the  ex¬ 
treme  veffels.  Indeed  Baron  Alh,  and  fome  other 
of  the  Ruffian  pra&itioners,  reprefent  the  early  and 
repeated  ufed  of  emetics  as  the  only  effe&ual  mode  of 
cure. 

According  to  the  obfervations  of  Dr  de  Mertens, 
v/ho  wrote  a  very  in terefting'  treatife  on  the  fatal  plague 
which  raged  at  Mofcow  in  1771,  and  which  carried  off 
upwards  of  20,000  inhabitants  in  the  fpace  of  one. 
month,  emetics  were  often  of  the  greateft  ferviee. 

From  fome  principles  with  refpe&  to  fever  in  gene¬ 
ral,  and  with  refpe&  to  the  plague  in  particular,  Dr 
Cullen  is.  of  opinion,  that  after  the  exhibition  of  the 
firft  vomit,  the  body  fhould  be  difpofed  to  fweat :  but 
this  fweat  fhould  be  raifed  only  to  a  moderate  degree, 
though,  it  muft  be  continued  for  24  hours  or  more  if 
the  patient  bears  it  eafily.  The  fweating  is  to  be  ex¬ 
cited  and  condu&ed  according  to  the  rules  laid  down 
under  Synocha  y  and  muft  be  promoted  by  the  plenti¬ 
ful  ufe  of  diluents  rendered  more  grateful  by  vege¬ 
table  acids,  or  more  powerful  by  being  impregnated 
with  fome  portion  of  neutral  falts.  To  fupport  the 
patient  under  the  continuance  of  the  fweat,  a  little 
weak  broth,  acidulated  with  the  juice  of  lemons,  may 
be  given  frequently,  and  fometimes  a  little  wine  if 
the  heat  of  the  body  be  not  confiderable.  If  fudorific 
medicines  be  judged  neceffary,  opiates  will  be  found 
more  effe&ual  and  fafe  -y  but  they  fhould  not  be  com¬ 
bined  with  aromatics,  and  probably  may  be  more  effec¬ 
tual  if  joined  with  a  portion  of  emetics  and  of  neutral 
falts. .  But  if,  notwithftanding  the  ufe  of  emetics  and 
fudorifics  in  the  beginning,  the  difeafe  fhould  ftill  con-, 
ti.nu.e,  the  cure  muft  turn  upon  the  ufe  of  means  for  ob¬ 
viating  debility  and  putrefeency  ;  and  for  this  purpofes 
tonic  medicines,  efpecially  cinchona  and  cold  drink,  ar<$ 
the  moft  proper. 

Genus  XXVIII.  VARIOLA. 

The  Smallpox. 

Variola,  Sauv.  gen.  92.  IJn *  3.  Sag.  gen.  290. 
Febris  variolofa,  Fog.  35.  Hoffm .  II.  49. 

Variolse,  Boerh.  1371,  Junch.  76. 
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Sp.  I.  DiJlinB  Smallpox. 

Variola  difereta  benign  a,  Sauv.  fp.  2. 

Variolae  regulares  difereta,  SydenL  fe&.  iii,  cap.  2. 

Variolas 


2*3 


328 

Exanthe¬ 

mata. 


*24 


MEDI 

Variolas  difcrctae  fimplices,  Helvet.  Ob.  fp.  1. 
f  Variola  difcreta  complicata,  Sauv.  fp.  2.  Helvet. 

2. 

Variolse  anomaloe,  Sydenli .  fedl.  iv.  cap.  6. 

Variola  difcreta  dyfenteriodes,  Sauv .  fp.  4.  Sy - 

denh.  fedt.  iv.  cap.  1. 

Variola  difcreta  veficularis,  Sauv .  fp.  5. 

Variola  difcreta  cryftallina.  Mead .  de  variol.  cap.  2. 

Variola  difcreta  verrucofa,  fp.  6.  Mead. 

ibid. 

Variola  difereta  filiquofa,  *SVm/.  fp.  7.  Freitid 

Open  p.  358. 

Variola  difcreta  miliaris,  iStaiw.  fp.  8.  He/vet.  Obf. 
fP-  3- 

Sp.  II.  T/^  Confluent  SMALLPOX. 

Variola  confluensj  Sauv .  fp.  9. 

Variolte  regulares  confluentcs,  ann.  1667*  Syden¬ 
ham ,  feeft.  iii.  cap.  2. 

Variolas  confluentes  fimplices,  Helvet.  Obf.  fp.  I. 

Variola  confluens  cryftallina,  Sauv.  fp.  10. 

Variola  japoniea,  Ketnpfer. 

Vefieulse  divae  Barbarce,  C.  Pis .  Obf.  149. 

Variola  confluens  maligna,  Helvet .  Obf.  fp.  I. 

Variola  confluens  cohoerens,  Sauv.  fp.  1 1. 

Variola  confluens  maligna,  Helvet.  fp.  2. 

Variola  confluens  nigra,  Sauv.  fp.  1 2.  Sydenham , 
fe£l.  v.  cap.  4 

Variola  eonfluens  maligna,  Helvet.  fp.  3. 

Variola  fanguinea.  Mead  de  variolis,  cap.  2. 

Variola  confluens  corymbofa,  Sauv.  fp.  13. 

Variola  confluens  maligna,  Helvet.  fp.  4. 

Hefcription.  In  the  diftindf  fmallpox,  the  difeafe 
Begins  with  a  fynocha  or  inflammatory  fever.  This 
fever  generally  comes  on  about  mid-day,  with  fome  fymp- 
toms  of  a  cold  ft  age,  and  commonly  with  a  confi- 
derable  languor  and  drowfinefs.  A  hot  ft  age  is  foon 
formed*,  and  becomes  more  conftderable  on  the  fecond 
and  third  day.  During  this  courfe  children  arc  liable 
to  frequent  ftartings  from  their  (lumbers  *,  and  adults, 
if  they  are  kept  in  bed,  are  difpofed  to  much  fweat- 
ing.  On  the  third  day,  children  are  fometimes 
affedted  with  one  or  two  epileptic  fits.  Towards  the 
end  of  the  third  day  the  eruption  commonly  appears, 
and  gradually  increafes  during  the  fourth  *,  appearing 
firft  on  the  face,  and  fucceflively  on  the  inferior 
parts,  fo  as  to  be  completed  over  the  whole  body  on 
the  fifth  day.  From  the  third  day  the  fever  abates, 
and  by  the  fifth  it  entirely  ceafes.  The  eruption 
appears  firft  in  fmall  red  fpots  hardly  eminent,  but  by 
degrees  rifing  into  pimples.  There  are  generally  but 
few  on  the  face  5  but,  even  when  more  numerous,  they 
are  feparate  and  diftindl  from  one  another.  On  the 
fifth  or  fixth  day,  a  fmall  veficle,  containing  an  almoft 
colourlefs  fluid,  appears  on  the  top  of  each  pimple. 
For  two  days  thefe  veficles  increafe  in  breadth  only, 
and  there  is  a  fmall  hollow  pit  in  their  middle,  fo  that 
they  are  not  raifed  into  fpheroidical  puftules  till  the 
eighth  day.  Thefe  puftules  from  their  firft  formation 
continue  to  be  furrounded  with  an  exaclly  circular  in¬ 
flamed  margin,  which,  when  they  are  numerous,  diffufes 
fome  inflammation  over  the  neighbouring  (kin,  fo  as  to 
give  fomew7hat  of  a  dama(k-rofe  colour  to  the  fpaces 
between  the  puftules.  As  the  puftules  increafe  in  ftze, 
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the  face  fwells  confiderably  if  they  are  numerous  Variola, 
on  it  ;  and  the  eye  lids  particularly  are  fo  much  v— — 

fwelled,  that  the  eyes  are  entirely  (liut.  As  the  difeafe 
proceeds,  the  matter  in  the  puftules  becomes  by  degrees 
more  opaque  and  white,  and  at  length  alfumes  a 
yellowiih  colour.  On  the  nth  day  the  fwelling  of 
the  face  is  abated,  and  the  puftules  feem  quite  full. 

On  the  top  of  each  a  darker  fpot  appears  \  and  at  this 
place  the  puftule,  on  the  1  ith  day,  or  foon  after,  is 
fpontaneoufly  broken,  and  a  portion  of  the  matter 
oozes  out  ;  in  confequcnce  of  which  the  puftule  is 
fhrivelled,  and  fubfides  ;  while  the  matter  oozing  out 
dries,  and  forms  a  cruft  upon  its  lurface.  Sometimes 
only  a  little  of  the  matter  oozes  out,  and  what  remains 
in  the  puftule  becomes  thick  and  even  hard.  After 
fome  days,  both  the  crufts  and  .  the  hardened  puftules 
fall  off,  leaving  the  (kin  whieh  they  covered  of  a 
brownifti  red  colour  \  nor  doth  it  refume  its  natural 
colour  till  many  days  after.  In  fome  cafes,  -where 
the  matter  of  the  puftules  has  been  more  liquid,  the 
crufts  formed  from  it  are  later  in  falling  off,  and  the  part 
they  covered  fuffers  fome  defquamation,  which  occa- 
fions  a  fmall  hollow  or  pit. 

On  the  legs  and  hands  the  matter  is  frequently 
abforbed  \  fo  that  at  the  height  of  the  difeafe,  thefe 
puftules  appear  as  empty  as  veficles.  On  the  10th 
and  1  ith  days,  as  the  fwelling  of  the  face  fubfides, 
a  fwelling  arifes  in  the  hands^  and  feet  ;  but  which 
again  fubfides  as  the  puftules  come  to  maturity. — 

When  the  pudules  on  the  face  are  numerous,  fome 
degree  of  pyrexia  appears  on  the  icth  and  11th 
days  }  but  difappears  again  after  the  puftules  are  fully 
ripened,  or  perhaps  remains  in  a  very  (light  degree 
till  the  puftules  on  the  feet  have  finifhed  their  courfe  5 
and  it  is  feldom  that  any  fever  continues  longer  in  the 
diftindl  fmallpox.  When  the  puftules  are  numerous 
on  the  face,  upon  the  fixth  or  feventh  day  fome  uneafi- 
nefs  of  the  throat,  with  a  hoarfenefs  of  the  voice,  comes 
on,  and  a  thin  liquid  is  poured  out  from  the  mouth. 

Thefe  fymptoms  increafe  with  the  fwelling  of  the 
face  \  and  the  liquids  of  the  mouth  and  throat  be¬ 
coming  thicker  are  with  difficulty  thrown  out  *,  and 
there  is  at  the  fame  time  fome  difficulty  in  fw allowing, 
fo  that  liquids  taken  in  to  be  fwallowed  are  frequently 
remedied  or  throtvn  out  by  the  nofe.  But  all  thefe 
affedlions  of  the  fauces  are  abated  as  the  fwelling  of 
the  faee  fubfides. 

In  the  confluent  fmallpox  all  the  fymptoms  above 
mentioned  are  much  more  fevere.  The  eruptive  fever 
particularly  is  more  violent  5  the  pulfe  is  more  fre¬ 
quent  and  more  contradled,  approaching  to  that  ftate 
of  pulfe  which  is  obferved  in  typhus.  The  coma  is 
more  confiderable,  and  there  is  frequently  a  delirium. 
Vomiting  alfo  frequently  attends,  efpecially  at  the 
beginning  of  the  difeafe.  In  very  young  infants 
epileptic  fits  are  fometimes  frequent  on  the  firft  days 
of  the  difeafe,  and  fometimes  prove  fatal  before  any 
eruption  appears,  or  they  uflier  in  a  very  confluent 
and  putrid  fmallpox.  But  at  the  fame  time,  it  has 
been  juftly  remarked  by  Dr  Sydenham,  and  other  ac¬ 
curate  obfervers,  that  epileptie  attacks  more  frequently 
precede  diftindl  and  mild  than  malignant  and  confluent 
fmallpox.  The  eruption  appears  in  the  confluent* more 
early  on  the  third  day,  and  it  is  frequently  preceded  or 
accompanied  with  an  eryfipelatous  eftloreieence.  Some- 

timev 
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Exanthe-  times  the  eruption  appears  In  cluflers  like  the  meafles, 
mat?  When  the  eruption  is  completed,  the  pimples  are  al- 
i— ways  more  numerous  upon  the  face,  and  at  the  fame 
time  final!  or  and  lefs  eminent.  Upon  the  eruption  the 
fever  fuffers  fome  remifTion,  but  never  goes  off  entire¬ 
ly  ;  and  after  the  -fifth  or  fixth  day  it  increafes  again, 
and  continues  to  be  confiderable  throughout  the  re¬ 
maining  part  of  the  difeafe.  The  veficles  formed  on 
'the  top  of  the  pimples  appear  fooner  5  and  while  they 
increafe  in  breadth,  they  do  not  retain  a  circular,  but 
are  every  way  of  an  irregular  figure.  Many  of  them 
run  into  one  another,  infomuch  that  very  often  the 
face  is  covered  with  one  veficle  rather  than  with  a 
number  of  puftules.  The  veficles,  as  far  as  they  are 
any  way  feparated,  do  not  arife  to  a  fpheroidal  form, 
but  remain  fiat,  and  fometimes  the  whole  of  the  face 
appears  an  even  furface.  When  the  puftules  are  in  any 
ineafure  feparated,  they  are  not  bounded  by  an  in- 
fhamed  margin,  but  the  part  of  the  Ikin  that  is  free 
from  puftules  is  commonly  pale  and  flaccid.  The  li¬ 
quor  that  is  in  the  puftules  changes  from  a  clear  to  an 
opaque  appearance,  and  becomes  whitifh  or  brownifti, 
but  never  acquires  the  yellow  colour  and  thick  con¬ 
fidence  that  appears  in  the  diftimft  fmallpox.  The 
fvr oiling  of  the  face,  which  only  fometimes  attends 
the  diftinft  fmallpox,  always  attends  the  confluent 
kind  }  it  alfo  comes  on  more  early,  and  arifes  to  a 
greater  height,  but  abates  confiderabiy  on  the  tenth 
or  eleventh  day.  At  this  time  the  puftules  or  veficles 
break  and  ftnivel  ;  pouring  out  at  the  fame  time  a 
liquor,  which  is  formed  into  brown  or  black  crufts, 
which  do  not  fall  off  for  a  long  time  after.  Thofe 
of  the  face,  in  falling  off,  leave  the  Ikin  fuhje£l  to  a 
defquamation,  which  pretty  certainly  produces  pit- 
tings.  On  the  other  parts  of  the  body  the  puftules 
'  of  the  confluent  fmallpox  are  more  diftir  cl  than  on 
the  face  y  but  never  acquire  the  fame  maturity  and 
confidence  of  pus  as  in  the  properly  diftincl  kind. — 
The  fall  vat  ion,  which  fometimes  only  attends  the 
diftindl  fmallpox,  very  conilantly  attends  the  confluent } 
and  both  the  falivation  and  the  affe&ion  of  the  fauces 
above  mentioned  occur,  efpecially  in  adults,  in  a  higher 
degree.  In  infants  a  diarrhoea  comes  frequently  in 
place  of  a  falivation. 

In  this  kind  of  fmallpox  there  is  often  a  very  con¬ 
siderable  putrefcency  of  the  fluids,  as  appears  from 
petechice,  from  ferous  veficles,  under  which  the  fkin 
Ihows  a  difpofition  to  gangrene,  and  from  bloody  urine 
or  other  haemorrhages ;  all  of  which  fymptoms  fre¬ 
quently  attend  this  difeafe.  In  the  confluent  fmall¬ 
pox  alfo,  the  fever,  which  had  only  differed  a  remifTion 
from  the  eruption  to  the  maturation,  at  or  immediate¬ 
ly  after  this  period  is  frequently  renewed  again  with 
confiderable  violence.  This  is  what  has  been  called 
the  fecondary  fever ,  and  is  of  various  duration  and 
event. 

Caufes ,  &c.  It  is  evident  that  the  fmallpox  is  origi¬ 
nally  produced  by  a  contagion  *,  and  that  this  contagion 
is  a  ferment  with  refpefl  to  the  fluids  of  the  human 
bodv,  which  aflimilates  a  confiderable  portion  of  them 
to  its  own  nature  :  or,  at  leaft,  we  have  every  reafon  to 
believe  that  a  finall  quantity  of  contagious  matter  in¬ 
troduced,  is  fomehow  multiplied  and  increafed  in  the 
circulating  fluids  of  the  animal  body.  This  quantity 
paffes  again  out  of  the  body,  partly  by  infenfible  per- 
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fpiration,  and  partly  by  being  depofited  in  puftules  : 
The  caufe  s  which  determine  more  of  the  variolous  mat¬ 
ter  to  prffs  by  perfpiration,  or  to  form  puftules,  are 
probably  certain  circumflances  of  the  fkin,  which  de¬ 
termine  more  or  lefs  of  the  variolous  matter  to  flick  in 
it,  or  to  pafs  freely  through  it.  The  circumftance  of 
the  fkin,  w  hich  feems  to  determine  the  variolous  matter 
to  flick  in  it,  is  a  certain  flate  of  inflammation  de¬ 
pending  much  on  the  heat  of  it  :  thus  we  have  many 
inflanccs  of  parts  of  the  body,  from  being  more  heated, 
having  a  greater  number  of  puftules  than  other  parts. 
Thus  parts  covered  with  plafters,  efpecially  thofe  of 
the  ftimulant  kind,  have  more  puftules  than  others. 
— Certain  circumflances  alfo,  fuch  as  adult  age, 
and  full  living,  determining  to  a  phlogiftic  diathefis, 
•feem  to  produce  a  greater  number  of  puftules,  and 
vice  verfa .  It  is  therefore  probable,  that  an  inflam¬ 
matory  flate  of  the  whole  fyftem,  and  more  particu¬ 
larly  of  the  fkin,  gives  occafion  to  a  greater  number  of 
puftules  y  and  the  caufes  of  this  may  produce  moll  of 
the  other  circumflances  of  the  confluent  fmallpox,  fuch 
as  the  time  of  eruption,  the  continuance  of  the  fever, 
the  effufion  of  a  more  putrefeent  matter,  and  lefs  fit 
to  be  converted  into  pus,  together  with  the  form  and 
other  circumflances  of  the  puftules. 

Prognofis .  The  more  exadlly  the  difeafe  retains 
the  form  of  the  diftimfl  kind,  it  is  the  fafer  ;  and  the 
more  completely  the  difeafe  takes  the  form  of  the 
confluent  kind,  it  is  the  more  dangerous.  It  is  only 
when  the  diftin6l  kind  (hows  a  great  number  of  pu- 
flules  on  the  face,  or  otherwife  by  fever  or  putref¬ 
cency,  approaching  to  the  circumftances  of  the  con¬ 
fluent,  that  the  diftin£l  kind  is  attended  w  ith  any  dan¬ 
ger* 

In  the  confluent  kind  the  danger  is  always  very 
confiderable  ;  and  the  more  violent  and  permanent 
the  fever  is,  the  greater  the  danger  5  and  efpecially 
in  proportion  to  the  increafe  of  the  fymptoms  of  pu¬ 
trefcency.  When  the  putrid  difpofition  is  very  great, 
the  difeafe  fometimes  proves  fatal  before  the  eighth 
day  'y  but  in  raoft  cafes  death  happens  on  the  eleventh, 
and  fometimes  not  till  the  fourteenth  #or  feventeenth 
day. 

Though  the  fmallpox  may  not  prove  immediately^ 
■fatal,  the  more  violent  kinds  are  often  followed  by  a 
morbid  flate  of  the  body,  fometimes  of  very  dan¬ 
gerous  event.  Thefe  confequcnces,  according  to  Dr 
Cullen,  may  be  imputed  fometimes  to  an  acrid  matter 
produced  by  the  preceding  difeafe,  and  depofited  in 
different  parts  ;  and  fometimes  to  an  inflammatory  dia- 
thefis  produced  and  determined  to  particular  parts  of 
the  body. 

Since  the  introduction  of  fmallpox  into  Europe,  there 
is  perhaps  no  difeafe  which  has  produced  a  greater  num¬ 
ber  of  deaths.  But,  fortunately,  a  difeovery  is  now  made, 
bv  which  there  is  reafon  to  hope  that  this  loathfome  dif¬ 
eafe  may  be  altogether  exterminated  ;  its  prevention, 
viz.  by  the  inoculation  of  the  vaccine  or  cowpox. 

This  moft  important  difeovery  we  owe  to  the  fiic- 
cefsful  exertions  of  Dr  Edward  Jenner  -y  to  whom,  for 
thefe  exertions,  repeated  rewards  have  been  voted  by 
the  Britifh  legiflature,  but  who  imquefl  ion  ably  enjoys 
a  much  higher  reward  in  the  fatisfadlion  of  having  con¬ 
ferred  ‘an  ineflimable  ble fling  on  the  human  fpc- 
cies. 
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For  an  account  of  the  progrefs  of  this  difcovery,  we 
muft  refer  our  readers  to  Dr  Jenner’s  publication.  Here 
we  (hall  only  obferve,  that  it  had  long  been  remarked 
in  feme  parts  of  England,  particularly  in  the  neigh¬ 
bourhood  of  Berkley,  where  Dr  Jenner  refided,  that 
cows  were  liable  to  a  puftular  difeafe  on  their  udders, 
fomewhat  refembling  fmallpox  5  that  this  difeafe  was 
communicated  by  contaft  to  the  fingers  of  thofe  em¬ 
ployed  in  milking  the  cows  3  and,  finally,  that  thofe 
thus  infected  with  cowpox,  were  completely  protected 
againft  the  contagion  of  fmallpox. 

Founding  on  thefe  obfervations,  Dr  Jenner  ascertain¬ 
ed  by  experiment,  that  the  inoculation  of  vaccine  mat¬ 
ter  was  an  infallible  preventive  of  fmallpox  3  and  that 
this  vaccine  matter  had  equal  power  in  preventing  va¬ 
riola  when  transferred  from  one  human  fubjeft  to  an¬ 
other,  as  when  obtained  immediately  from  the  cow. 
It  is  not  therefore  wonderful  that  this  practice  of  vac¬ 
cine  inoculation  fhould  foon  have  become  general, 
both  in  Britain  and  in  every  quarter  of  the  world! 
Nor  is  it  perhaps  furprifing,  that  it  ftiould  have  been 
violently  oppofed  by  ignorant  and  obftinate  men. 
Hence  numerous  publications  have  of  late  appeared 
both  for  and  again!!  this  pra&ice.  Many  miftakes  have 
undoubtedly  been  committed  by  ignorance  and  inatten¬ 
tion  3  and  thus  the  preventive  has  been  fuppofed  to 
fail.  .  For  the  bed  account  both  of  the  method  of  per¬ 
forming  the  operation,  of  conveying  the  vaccine  mat¬ 
ter  from  one  place  to  another,  and  of  the  teds  of  con¬ 
ditional  affection  in  thofe  cafes  in  which  the  inflam¬ 
mation  is  flight,  and  in  which  no  fever  is  perceptible, 
we  may  refer  our  readers  to  a  treatife  publidied  at  E- 
dinburgh  in  1802,  by  Mr  James  Bryce,  entitled  Prac¬ 
tical  Obfervations  on  the  Inoculation  of  Cowpox. 

Of  the  efficacy  of  vaccine  inoculation  as  a  preventive 
.of  fmallpox,  few  candid  men  will  entertain  any  doubt, 
after  the  following  report  on  vaccination,  from  the 
Royal  College  of  Phyficians  in  London,  ordered  to  be 
printed  on  the  8th  of  July  1807,  by  the  Britidi  parlia¬ 
ment. 

REPORT,  &c. 

The  Royal  College  of  Phyficians  of  London,  hav¬ 
ing  received  his  majedy’s  commands,  in  compliance 
with  an  addrefs  from  the  houfe  of  commons,  44  to  in¬ 
quire  into  the  date  of  vaccine  inoculation  in  the  united 
kingdom,  to  report  their  opinion  and  obfervations  up¬ 
on  that  pra&ice,  upon  the  evidence  which  has  been 
adduced  in  its  fupport,  and  upon  the  caufes  which  have 
hitherto  retarded  its  general  adoption  5-— have  applied 
thcmfelves  diligently  to  the  bufinefs  referred  to  them. 

Deeply  imprefled  with  the  importance  of" an  in¬ 
quiry  which  equally  involves  the  lives  of  individuals, 
and  the  public  profperity,  they  have  made  every  exer¬ 
tion  to  invedigatc  the  fubje&  fully  and  impartially.  In 
aid  of  the  knowledge  and  experience  of  the  members 
of  their  own  body,  they  have  applied  feparately  to  each 
of  the  licentiates  of  the  college  3  they  have  correfpond- 
ed  with  the  colleges  of  phyficians  of  Dublimand  Edin- 
burgh  3  with  the  colleges  of  furgeons  of  London,  Edin¬ 
burgh,  and  Dublin  ;  they  have  called  upon  the  focie- 
ties  eftabli  filed  for  vaccination,  for  an  account  of  their 
pra&ice,  to  what  extent  it  has  been  carried  on,  and 
what  has  been  the  refult  of  their  experience  3  and  they 
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have,  by  public  notice,  invited  individuals  to  contri-  Variola 
bute  whatever  information  they  had  feverally  colle&ed.  v^J 
They  have  in  confequence  been  furnifhed  with  a  mafs 
of  evidence  communicated  with  the  greateft  readinefs 
and  candour,  which  enables  them  to  fpeak  with  confi¬ 
dence  upon  all  the  principal  points  referred  to  them. 

I.  During  eight  years  which  have  elapfed  fince  Dr 
Jenner  made  his  difcovery  public,  the  progrefs  of  vac¬ 
cination  has  been  rapid,  not  only  in  all  parts  of  the 
united  kingdom,  but  in  every  quarter  of  the  civilized 
world.  In  the  Britilh  iflands  fome  hundred  thoufands 
have  been  vaccinated,  in  our  pofleflions  in  the  Eaft  In¬ 
dies  upwards  of  800,000,  and  among  the  nations  of 
Europe  the  pra&ice  has  become  general.  Profeflional 
men  have  fubmitted  it  to  the  faireft  trials,  and  the  pub¬ 
lic  have,  for  the  moft  part,  received  it  without  preju¬ 
dice.  A  few  indeed  have  flood  forth  the  adverfaries 
of  vaccination,  on  the  fame  grounds  as  their  predecef- 
fors  who  oppofed  the  inoculation  for  the  fmallpox, 
falfely  led  by  hypothetical  reafoning  in  the  inveftiga- 
tion  of  a  fubje&  which  muft  be  fupported,  or  reje&ed, 
upon  fa&s  and  obfervation  only.  With  thefe  few  ex¬ 
ceptions,  the  teftimony  in  favour  of  vaccination  has 
been  moft  ftrong  and  fatisfa&ory,  and  the  pra&ice  of 
it,  though  it  has  received  a  check  in  fome  quarters,  ap¬ 
pears  ft  ill  to  be  upon  the  increafe  in  moft  parts  of  the 
united  kingdom. 

II.  The  college  of  phyficians,  in  giving  their  obfer- 
vations  and  opinions  on  the  pra&ice  of  vaccination,  think 
it  right  to  premife,  that  they  advance  nothing  but 
what  is  fuppported  by  the  multiplied  and  unequivocal 
evidence  which  has  been  brought  before  them,  and 
they  have  not  confidered  any  fa&s  as  proved  but  what 
have  been  ftated  from  a&ual  obfervation. 

Vaccination  appears  to  be  in  general  perfe&ly  fafe : 
the  inftances  to  the  contrary  being  extremely  rare. 

The  difeafe  excited  by  it  is  flight,  and  feldom  prevents 
thofe  under  it  from  following  their  ordinary  occupa¬ 
tions.  It  has  been  communicated  with  fafety  to  preg¬ 
nant  women,  to  children  during  dentition,  and  in  their 
earlieft  infancy  3  in  all  which  relpe&s  it  pofiefies  mate¬ 
rial  advantages  over  inoculation  for  the  fmallpox  3 
which  though  produ&ive  of  a  difeafe  generally  mild, 
yet  fometimes  occafions  alarming  fymptoms,  and  is  in  a 
few  cafes  fatal. 

The  fecurity  derived  from  vaccination  againft  the 
fmallpox,  if  not  abfolutely  perfe&,  is  as  nearly  fo  as 
can  perhaps  be  expe&ed  from  any  human  difcovery  3 
for  among!!  feveral  hundred  thoufand  cafes,  with  the 
reftilts  of  which  the  college  have  been  made  acquaint¬ 
ed,  the  number  of  alleged  failures  has  been  furprifmg- 
ly  fmall,  fo  much  fo,  as  to  form  certainly  no  reafonable 
obje&ion  to  the  general  adoption  of  vaccination  3  for  it 
appears  that  there  are  not  nearly  fo  many  failures,  in  2 
given  number  of  vaccinated  perfons,  as  there  are  deaths 
in  an  equal  number  of  perfons  inoculated  for  the  fmall¬ 
pox.  Nothing  can  more  clearly  demonftrate  the  fupe- 
riority  of  vaccination  over  the  inoculation  of  the  fmall¬ 
pox,  than  this  confideration  3  and  it  is  a  moft  import¬ 
ant  fa&,  which  has  been  confirmed  in  the  courfe  of 
this  inquiry,  that  in  almoft  every  cafe,  where  the  fmall¬ 
pox  has  fucceeded  vaccination,  whether  by  inoculation 
or  by  caiual  infe&ion,  the  difeafe*  has  varied  mueli  from 
its  ordinary  courfe  3  it  has  neither  been  the  fame  in  the 
violence,  nor  in  the  duration  of  its  fymptoms,  but  has, 
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Exant  he-  with  Very  few  exceptions,  been  remarkably  mild,  as  if 
mata.  the  fmallpox  had  been  deprived,  by  the  previous  vac- 
cine  difeafe,  of  all  its  ufual  malignity. 

The  teftimonies  before  the  college  of  phyficians  are 
very  decided  in  declaring,  that  vaccination  does  lefs 
mifehief  to  the  conftitution,  and  lefs  frequently  gives 
rife  to  other  difeafes,  than  the  fmallpox,  either  natural 
or  inoculated. 

The  college  feel  thcmfelves  called  upon  to  date  this 
ftrongly,  becaufe  it  has  been  obje&ed  to  vaccination, 
that  it  produces  new,  unheard-of,  and  monftrous  dif¬ 
eafes.  Of  fuch  affertions  no  proofs  have  been  produ¬ 
ced,  and,  after  diligent  inquiry,  the  college  believe 
them  to  have  been  either  the  inventions  of  defigning, 
or  the  miftakes  of  ignorant  men.  In  thefe  refpedls 
then,  in  its  mildnefs,  its  fafety,  and  its  confequences, 
the  individual  may  look  for  the  peculiar  advantages  of 
vaccination.  The  benefits  which  flow  from  it  to  fo- 
ciety  are  infinitely  more  confiderablc,  it  fpreads  no  in- 
fedlion,  and  can  be  communicated  only  by  inoculation. 

It  is  from  a  confideration  of  the  pernicious  effects  of 
the  fmallpox,  that  the  real  value  of  vaccination  is  to  be 
eflimated.  The  natural  fmallpox  has  been  fuppofed  to 
deftroy  a.fixth  part  of  all  whom  it  attacks ;  and  that 
even  by  inoculation,  where  that  has  been  general  in 
parifhes  and  towns,  about  one  in  300  has  ufually  died. 

It  is  not  fufficiently  known,  or  not  adverted  to,  that 
nearly  one-tenth,  fome  years  more  than  one-tenth  of 
the  whole  mortality  in  London,  is  occafioned  by  the 
fmallpox ;  and  however  beneficial  the  inoculation  of  the 
fmallpox  may  have  been  to  individuals,  it  appears  to 
have  kept  up  a  conftant  fource  of  contagion,  which  has 
been  the  means  of  increafing  the  number  of  death^  by 
what  is  called  the  natural  difeafe.  It  cannot  be  doubt¬ 
ed  that  this  mifehief  has  been  extended  by  the  inconfi- 
derate  manner  in  which  great  numbers  of  perfons,  even 
fince .  the  introduction  of  vaccination,  are  ftill  every 
year  inoculated  with  the  fmallpox,  and  afterwards  re¬ 
quired  to.  attend  two  or  three  times  a- week  at  the 
places  of  inoculation,  through  every  ftage  of  their  ill- 
nefs.  - 

From  this,  then,  the  public  are  to  expeCt  the  great 
and  uncontroverted  fuperiority  of  vaccination,  that  it 
communicates  no  cafual  infcCtion,  and,  while  it  is  a 
protection  to  the  individual,  it  is  not  prejudicial  to  the 
public. 

III.  The  college  of  phyficians,  in  reporting  their 
obfervations  and  opinions  on  the  evidence  adduced  in 
fupport  of  vaccination,  feel  themfelves  authorifed  to  date 
that  a  body  of  evidence  fo  large,  fo  temperate,  and  fo 
confident,  was  perhaps  never  before  collected  upon  any 
medical  queftion.  A  difeovery  fo  novel,  and  to  which 
there  was  nothing  analogous  known  in  nature,  though 
refling  on  the  experimental  obfervations  of  the  inventor, 
was  at  firft  received  with  diffidence :  it  was  not,  how¬ 
ever,  difficult  for  others  to  repeat  his  experiments,  by 
which  the  truth  of  his  obfervations  was  confirmed,  and 
the  doubts  of  the  cautious  were  gradually  difpellcd  by 
extenfive  experience.  At  the  commencement  of  the 
praClice,  almoft  all  that  were  vaccinated  were  after¬ 
wards  fubmitted  to  the  inoculation  of  the  fmallpox  $ 
many  underwent  this  operation  a  fecond,  and  even  a 
third  time,  and  the  uniform  fuccefs  of  thefe  trials 
quickly  bred  confidence  in  the  new  difeovery.  But  the 
evidence  of  the  fccurity  derived  from  vaccination  Rgainft 


CINE 

the  fmallpox  does  not  reft  alone  upon  thofe  who  after 
wards  underwent,  variolous  inoculation,  although  a 
mounting  to  many  thoufands  j  for  it  appears,  from  nu¬ 
merous  obfervations  communicated  to  the  college,  that 
thofe  who  have  been  vaccinated  are  equally  fecure, 
againft  the  contagion  of  epidemic  fmallpox.  Towns,  * 
indeed,  and  diftriCts  of  the  country  in  which  vaccina¬ 
tion  had  been  general,  have  afterwards  had  the  fmall¬ 
pox  prevalent  on  all  Tides  of  them  without  fuffering 
from  the  contagion.  There  are  alfo  in  the  evidence  a 
few  examples  of  epidemic  fmallpox  having  been  fub- 
dued  by  a  general  vaccination.  It  will  not,  therefore, 
appear,  extraordinary  that  many  who  have  communicat¬ 
ed  their  obfervations  ffiould  Hate,  that  though  at  firft 
they  thought  unfavourably  of  the  pra&ice,  experience 
had  now  removed  all  their  doubts. 

It  has  been  already  mentioned,  that  the  evidence  is 
not  univerfally  favourable,  although  it  is  in  truth  near¬ 
ly  fo,  for  there  are  a  few  who  entertain  fentiments  dif- 
fering  widely  from  thofe  of  the  great  majority  of  their 
brethren.  The  college,  therefore,  deemed  it  their  du-  5 
ty,  in  a  particular  manner,  to  inquire  upon  what 
grounds. and  evidence  the  oppofers  of  vaccination  refled 
their  opinions.  From  perfonal  examination,  as  well  as 
from  their  writings,  they  endeavoured  to  learn  the  full 
extent  and  weight  of  their  objections.  They  found 
them  without  experience  in  vaccination,  fupporting 
their  opinions  by  hearfay  information  and  hypothetical 
reafoning  ;  and,  upon  inveftigating  the  faCls  which 
they  advanced,  they  found  them  to  be  either  mifappre- 
hended  or  mifreprefented  5  or  that  they  fell  under  the 
defeription  of  cafes  of  imperfeCl  fmallpox,  before  noti¬ 
ced,  and  which  the  college  have  endeavoured  fairly  to 
appreciate. 

The  practice  of  vaccination  is  but  of  eight  years 
Handing,  and  its  promoters,  as  well  as  opponents,  muit 
keep  in  mind,  that  a  period  fo  fhort  is  too  limited  to  af~ 
certain  every  point,  or  to  bring  the  art  to  that  perfec¬ 
tion  of  which  it  may  be  capable.  The  truth  of  this 
will  readily  be  admitted  by  thofe  acquainted  with  the 
hiftory  of  inoculation  for  the  fmallpox.  Vaccination  is 
now,  however,  well  underflood,  and  its  charaCler  accu¬ 
rately  deferibed.  .Some  deviations  from  the  ufual  courfe 
have .  occafionally  occurred,  which  the  author  of  the 
practice  has  called  fpurious  cowpox,  by  which  the  pub¬ 
lic  have  been  milled,  as  if  there  were  a  true  and  a  falfe 
cowpox }  but  it  appears,  that  nothing  more  was  meant, 
than  to  exprefs  irregularity  or  difference  from  that  com¬ 
mon  form  and  progrefs  of  the  vaccine  puftule  from 
which  its  efficacy  is  inferred.  Thofe  who  perform  vac¬ 
cination  ought  therefore  to  be  well  inftru&ed,  and 
fliould  have  watched  with  the  greateft  care  the  regular 
progrefs  of  the  puftule,  and  learnt  the  moft  proper  time 
for  taking  th6  matter.  There  is  little  doubt  that  fome 
of  the  failures  arc  to  be  imputed  to  the  inexperience  of 
the  early  vaccinators,  and  it  is  not  unreafonable  to  ex¬ 
pert  that  farther  obfervation  will  yet  fuggeft  many  im¬ 
provements  that  will  reduce  the  number  of  anomalous 
cafes,  and  furnifh  the  means  of  determining,  with  great¬ 
er  precifion,  when  the  vaccine  difeafe  has  been  effec¬ 
tually  received. 

Though  the  college  of  phyficians  have  confined  them¬ 
felves  in  eftimating  the  evidence  to  fuch  fa&s  as  have 
occurred  in  their  own  country,  becaufe  the  accuracy  of 
them  could  beft  be  afeertained,  they  cannot  be  infenfi- 
T  t  2  blc 
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fcxanthc-  tie  to  thd  condonation  theft  receive  from  the  reports  of 

■  m^ta<  ,  the  fuccefsfal  introduction  of  vaccination,  not  only  into 
every  part  of  Europe,  but  throughout  the  vaft  continents 
of  Afia  and  America. 

IV.  Several  caufes  have  had  a  partial  operation  in  re¬ 
tarding  th'e  general  adoption  of  vaccination  ;  foirle  writ¬ 
ers  have  greatly  undervalued  the  fecurity  it  affords, 
while  others  have  confidercd  it  to  be  of  a  temporary  na¬ 
ture  only  ;  but  if  any  reliance  is  to  be  placed  on  the 
ftatements  which  have  been  laid  before  the  college,  its 
power  of  protecting  the  human  body  from  t'hfe  fmall- 
jpox,  though  not  pcrfeCt  indeed,  is  abundantly  fufficieiit 
to  recommend  it  to  the  prudent  and  difpaffionate,  efpe- 
cially  as  the  fmallpox,  in  the  few  inftarices  where  it  has 
fcbfequently  occurred,  has  been  generally  mild  and 
tranfient.  The  opinion  that  vaccination  affords  but  a 
temporary  fecurity  is  fupported  by  no  analogy  in  na¬ 
ture,  nor  by  the  faCts  wliieh  have  hitherto  occurred. 
Although  the  experience  of  vaccine  inoculation  be  on¬ 
ly  of  a  few  years,  yet  the  Tame  difeafe,  con  traded  by 
the  milkers  of  cows  in  fome  diftri&s,  has  been  long 
Though  known,  to  afeertain  that,  in  them  at  leaft,  the 
unlufeeptibility  of  tlie  fmallpox  contagion  does  not  wear 
out  by  time.  > 

Another  caufe,  is  the  charge  agairift  vaccination  of 
producing  various  new  difeafes  of  frightful  and  monftrous 
appearance.  Reprefentations  of  fome  of  thefe  have  been 
'exhibited  in  prints  in  a  way  to  alarm  the  feelings  of  pa¬ 
rents,  and  toinfufe  dread  and  apprehenfion  into  the  minds 
of  the  uninformed.  Publications  with  fuch  reprefenta- 
Tions  have  been  widely  circulated,  and  though  they  origi¬ 
nate  either  in  grofs  ignorance,  or  wilful  mifreprefentation, 
“yet  they  have  leffened  the  confidence  of  many,  particu¬ 
larly  of  the  lower  claffes,  in  vaccination  ;  no  permanent 
Vffedts,  however,  in  retarding  the  progrefs  of  vaccina¬ 
tion,  need  be  apprehended  from  fuch  caufes,  for,  as 
Toon  as  the  public  {hall  view  them  coolly  and  without 
furprife/they  will  excite  contempt,  and  not  fear. 

Though  the  college  of  phyficians  are  of  opinion  that 
the  progrefs  of  vaccination  has  been  retarded  in  a  few 
places  by  the  above  caufes,  yet  they  conceive  that  its 
general  adoption  has  been  prevented  by  caufes  far 
more  powerful,  and  of  a  nature  wholly  different.  The 
lower  orders  of  fociety '  can  hardly  be  induced  to  adopt 
precautions  againft  evils  which  may  be  at  a  diftance ; 
nor  can  it  be  cxpe&ed  from  them,  if  thefe  precautions 
are  attended  with  expence.  Unlefs  therefore,  from 
the  immediate  dread  of  epidemic  fmallpox,  neither  vac¬ 
cination  nor  inoculation  appear  at  any  time  to  have 
been  general,  and  when  the  caufe  of  terror  has  paffed 
by,  the  public  have  relapfed  again  into  a  ft  ate  of  indif¬ 
ference  and  apathy,  and  the  falutary  pfa&ice  has  come 
to  a  ft  and.  It  is  not  eafy  to  fuggeft  a  remedy  for  an 
r  evil  fo  deeply  imprinted  in  human  nature.  To  inform 
'and  inftruct  the  public  mind  may  do  much,  and  it  will 
probably  be  found  that  the  progrefs  of  vaccination  in 
different  parts  of  the  united  kingdom  will  be  in  propor¬ 
tion  to  that  inftrudion.  Were  encouragement  given  to 
vaccination,  by  offering  it  to  tlie  poorer  claffes  without 
expenee,  there  is  little  doubt  but  it  would  in  time  fu- 
perfede  the  inoculation  for  the  fmallpox,  and  thereby 
various  fources  of  variolous  infection  would  be  cut  off ; 
but  till  vaccination  becomes  general,  it  will  be  impof- 
fible  to  prevent  the  conftant  recurrence  of  the  natural 
fmallpox  by  means  of  thofe  who  are  inoculated,  except 
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it  fhould  appear  proper  to  the  legiflature  to  adopt,  in  Vanoi*. 
its  wifdom,  fome  meafure  by  which  thofe  who  ft  ill,  from 
terror  or  prejudice,  prefer  the  fmallpox  to  the  vaccine 
difeafe,  may,  in  thus  confulting  the  gratification  of  their 
own  feelings,  be  prevented ‘from  doing  milohief  to  their 
'neighbours. 

From  the  whole  of  the  above  confiderations,  the  col¬ 
lege  of  phyficians  feel  it  their  duty  ftrongly  to  recom¬ 
mend  the  practice  of  vaccination.  They  have  been 
led  to  this  conciufion  by  no  preconceived  opinion,  but 
by  the  moft  unbiaffed  judgment,  formed  from  an  irre- 
fiftible  weight  of  evidence  which  has  been  laid  before 
them.  For  When  the  number,  the  refpedl ability,  the 
difintereftednefs,  and  the  extenfive  experience  Of  its  ad¬ 
vocates,  is  compared  with  tlie  feeble  and  knperfed  tef- 
timonies  of  its  few  oppofers  ;  and  when  it  is  conlidered 
that  many,  who  were  once  adverfe  to  vaccination,  have 
been  convinced  by  further  trials,  and  are  now  to  be 
ranked  among  its  warhieft  fupporters,  the  truth  fee  ms 
to  be  eftablifhed  as  firmly  as  the  nature  of  fuch  a  ques¬ 
tion  admits;  fo  that  the  college  of  phyficians  conceive 
that  the  public  may  reafonably  look  forward  with  fome 
degree  of  hope  to  the  time  When  all  oppofition  fhail 
‘ceafe,  and  the  general  concurrence  of  mankind  fhail  at 
length  be  able  to  put  an  end  to  the  ravages  at  leaf},  if 
not  to  the  existence,  of  the  fmallpox. 

LUCAS  PEPYS,  President. 

Royal  College  of  Pkyficians,  7 
10th  of  April,  1807.  5* 

Ja,  HerVEY,  Regifler. 
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To  the  Royal  College  of  PilTSlCIAXS  of  London , 
Gentlemen, 

I  am  ordered  by  the  King  and  Queen’s  College  of 
Phyficians,  in  Ireland,  to  thank  the  Royal  College  of 
Phyficians  of  London  for  the  communication  they  have 
had  the  honour  to  receive  from  them,  of  certain  propo- 
fitions  relative  to  Vaccination,  whereon  his  majefty  has 
been  pleafed  to  dire&  an  inquiry  to  be  infiituted,  and 
in  the  profeeution  of  which,  the  co-operation  of  the 
college  in  Ireland  is  requefted. 

And  I  am  dire&ed  to  acquaint  you,  that  the  faid 
college  having  referred  the  inveftigations  of  thefe  pro- 
pofitions  to  a  committee,  have  received  from  them  a  re¬ 
port,  of  which  the  inclofed  is  a  copy;  and  that  they 
defire  the  fame  may  be  conlidered  as  containing  their 
opinion  upon  the  fubjed. 

I  have  the  honour  to  be, 
Gentlemen, 

Your  molt  obedient  humble  fervant, 

By  order  of  the  King  and  Hugh  Ferguson, 

Queen’s  College  of  Phy-  Regifler . 

fieians  in  Ireland. 

Dublin, Tith  Nov .  1806. 

“  The  pradice  of  vaccination  was  introduced  into 

this 
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EsantHc-  this  city  about  the  beginning  of  the  year  1801,  and  ap- 
mata.  pears  to.  have  made  inconftderable  progrefs  at  firft.  A 
variety  of.caufes  operated  to  retard  its  general  adoption, 
■amongft  which  the  novelty  of  the  practice,  and  the  ex¬ 
traordinary  eflbCts  attributed  to  vaccination,  would  na¬ 
turally  take  the  lead. 

u  Variolous  inoculation  had  been  long,  almoft  exclu- 
‘fively,  in  the  hands  of  a.  particular  branch  of  the  pro- 
feffion,  whofe  prejudices  and  interefts  were  ftrongly  op- 
poled  to  the  new  praCtice  j  and  by  their  being  the  ufual 
inedieal  attendants  in  families,  and  efpeeially  employed 
in  the  difeafes  of  children,  their  opinions  had  greater 
•efieCt  upon  the  minds  of  parents.  The  fmallpox  is  ren- 
‘dered  a  much  lefs  formidable  difeafe  in  this  country  by 
the  frequency  of  inoculation  for  it,  than  it  is  in  other 
parts  of  his  majefty’s  dominions,  where  prejudices  a- 
gainft  inoculation  have  prevailed  $  hence  parents,  not 
unnaturally,  objeCted  to  the  introduCticm  of -a  new  dif¬ 
eafe,  rather  than  not  recur  to  thit,  with  the  mildnefii 
and  fafety  of  which  they  were  well  acquainted. 

“  In  the  beginning  of  the  year  1804,  the  cowpox  in- 
flitution  was  eilabliflied  under  the  patronage  of  the  eatl 
ofHardwicke,  and  it  is  from  this  period  that  we  may 
date  the  general  introduction  of  vaccination  into  this 
city,  and  throughout  all  parts  of  Ireland. 

“  The’fuccefs  of  the  inftitution,  in  forwarding  the 
new  praCtice,  is  to  be  attributed  in  a  great  me afu re  to 

I  the  refpeCtability  of  the  gentlemen  who  fuperintended 

it,  and  to  the  diligence,  -zeal,  and  attention  of  Dr  La- 
batt,  their  fecretary  and  inoculator.  In  order  to  Ihesv 
the  progrefs  which  has  been  made  in  extending  vacci¬ 
nation,  your  committe  refer  to  the  reports  of  the  Cowpox 
Inftitution.  for  tlie,laft  two  years,  .and  to  extraCls  from 
their  register  for  the  prefent  year. 


Patients  , 
Inoculated, 

Packets  iffued 
to  Pra£lition: 
ers  in  general. 

Packets  to 
Arttyj 
Surgeons, 

1804 

J78 

776 

'23  6 

1805 

1032 

1124 

I78 

-1806 

i356  ; 

1340 

220 

Total 

2966 

3240 

634 

“  In  the  above  ftatenrent,  the  numbers  are  averaged 
to  the  end  of  the  prefent  year,  on  the  fuppofttion  of  pa¬ 
tients  reforting  to  the  inftitution  as  ufual.  The  corre- 
fpondence  of  the  inftitution  appears  to  he  very  general 
throughout  every  part  of  Ireland,  and  by1  the- accounts 
received,  as  well  from  medical  praditioners  as  others, 
the  fuecefs  of  vaccination  feems  to  be  uniform  and  ef¬ 
fectual.  At  the  prefent  period,  in  the  opinion  of  your 
committee,  there  are  few  individuals  in  any  branch  of 
the  profeftion,  who  oppofe  the  pradice  of  vaccination  in 
this  part  of  his  majeity’s  dominions. 

“  It  is  the  opinion  of  your  committee,  that  the  prac¬ 
tice  of  cowpox  inoculation  is  fafe,  and  that  it  fully 
anfwers  all  the  purpofes  that  have  been  intended  b}  its 
introduction.  At  the  fame  time,  your  committee  is 
willing  to  allow  that  doubtful  cafes  have  been  reported 
to  them  as  having  occurred,  of  perfons  fuffering  rrom 
fmallpox,  who  had  been  previoufly  vaccinated.  Upon 
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minute  inveftigation,  however,  it  has  been  found,  that  Variola, 
thefe  fuppofed  inftanees  originated  generally  in  error,  v"“ ' 
mifrepreientation,  or  the  dithculty  of  diferiminating  be¬ 
tween  fmallpox  and  other  eruptions,  no  cafe  having 
come  to  the  knowledge  of  your  committee,  duly  authen¬ 
ticated  by  refpeCtable  and  competent  judges,  of  genuine 
fmallpox  .fucceeding  the  regular  vaccine  difeafe. 

“  The  pradice  of  vaccination  becomes  every  day 
more  extended ;  and,  when  it  is  coniidered  that  the 
period  at  which  it  came  into  general  ufe  in  Ireland  is  to 
be  reckoned  from  fo  late  a  date,  your  committee  is  of 
opinion,  that  it  has  made  already  as  rapid  a  progrefs  as. 
could  be  expeClcd. 

(Signed)  “  James  Cleghork. 

“  Daniel  Miixs. 

“  Hugh  Ferguson.11 

N°  II. 

Phif/iCfAtis  Jlall,  Edinburgh  261)1  Nov.  1,806. 
Gentlemen, 

THE  Royal  College  of  Phyficians  of  Edinburgh  have 
but  little  opportunity  themfelves  of  making  obfervations 
on  vaccination,  as  that  praCtice  -is  entirely  conducted 
by  furgeon  apothecaries,  and  other  medical  practitioners 
not  of  their  college,  and  as  the  effeCts  produced  by  it 
are  fo  ineonfiderable  and  flight,  that  the, aid  of  a  phy- 
fician  is  never  required. 

The  College  know  that  in  Edinburgh  it  is  univerfal- 
ly  approved  of  by  the  profeftion,  and  by  the  higher  and 
middle  ranks  of  the  community  $  and  that  it  has  been 
much  more  ;  generally  adopted  by  the  lower  orders  of 
the  .people  than  ever  the  inoculation  for  -fmallpox 
was,  and  they  believe  the  fame  to  obtain  all  over  Scot¬ 
land. 

.With  regard  to  any  caufes  which  have  hitherto  pre¬ 
sented  its  general  adoption,  they  are  acquainted  with 
none  except  the  negligence  or  ignorance  of  parents 
among  the  common  people,  or  their  miftaken  ideas  of 
the  impropriety  or  criminality  of  being  aecelfary  to  the 
produCHon  of  any  difeafe  among  their  children,  or  the 
difficulty  or  impoflibility,  in  fome  of  our  country  di- 
itriCts,  of  procuring  vaccine  matter,  or  a  proper  perfon 
to  inoculate. 

The  evidence  in  favour  of  vaccination  appeared  to 
the  Royal  College  of  Phyficians  of  Edinburgh  fo  ftrong 
and  deeifive,  that  in  May  laft,  they  fpontaneoufly  and 
unanimoufly  eleCted  Dr  Jcnner  an  honorary  fellow  of 
their  college  $ — a  mark  of  diftiilClion  which  they  very 
rarely  confer,  and  which  they  confine  almoft  exclufively 
to  foreign  phyficians  of  the  firft  eminence. 

They  did  tbis  witli  a  view  to  publifh  their  opinion 
with  regard  to  vaccination,  and  in  teftimony  of  their 
-conviction  of  the  immenfe  benefits  which  have  been, 
and  which  will  in  future  be  derived  to  the  world,  from 
inoculation  for  the  cowpox,  arid  as  a  mark  of  their 
fenfe  of  Dr  Jenner’s  very  great  merits  and  ability  in 
introducing  and  promoting  this  invaluable  praCtice. 

I  have  the  honour  to  be, 

Gentlemen, 

Your  moft  obedient  humble  fervant, 

Th.  Sfens,  C .  R .  M,  Ed .  Pr . 

To  the  Royal  College  of 
Phyftcians  of  London. 
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At  a  fpecial  court  of  afliftants  of  the  Royal 
College  of  Surgeons,  convened  by  order  of 
the  Mafter,  and  holden  at  the  College  on 
Tuefday  the  17th  day  of  March  1807  > 


Mr  Governor  Lucas  in  the  chair  : 

Mr  Long,  as  chairman  of  the  board  of  curators,  re¬ 
ported,  that  the  board  are  now  ready  to  deliver  their  re¬ 
port  on  the  fubje6t  of  vaccination. 

It  was  then  moved,  feconded,  and  refolved,  that  a 
report  from  the  board  of  curators,  on  the  fubjeft  of  vac¬ 
cination,  which  was  referred  to  their  confideration  by 
the  court  of  afliftants,  on  the  2 1  ft  day  of  November 
laft,  be  now  received. 

Mr  Long  then  delivered  to  Mr  Governor  Lucas 
(prefiding  in  the  abfence  of  the  mafter)  a  report  from 
the  board  of  curators. 

It  was  then  moved,  feconded,  and  refolved,  that  the 
report,  delivered  by  Mr  Long,  be  now  read  ;  and  it 
was  read  accordingly,  and  is  as  follows. 


To  the  Court  of  Aftiftants  of  the  Royal  College  of  Sur¬ 
geons  in  London. 

THE  report  of  the  Board  of  Curators,  on  the 
fubje6l  of  vaccination,  referred  to  them  by 
]'  .  the  court,  on  the  21ft  day  of  November 

1806;  made  to  the  court  on  the  17th  of 
.March  1807. 

The  court  of  aftiftants  having  received  a  letter  from 
the  Royal  College  of  Phyficians  of  London,  addreflfed 
to  this  college,  Rating,  that  his  majefty  had  been  gra* 
cioufty  pleafed,  in  compliance  with  an  addrefs  from  the 
honourable  Houfe  of  Commons,  to  direft  his  Royal 
College  of  Phyftcians  of  London  to  enquire  into  the 
ftate  of  vaccination  in  the  united  kingdom,  to  report 
their  obfervations  and  opinion  upon  that  practice,  upon 
the  evidence  adduced  in  its  fupport,  and  upon  the  caufes 
which  have  hitherto  retarded  its  general  adoption }  that 
the  college  were  then  engaged  in  the  inveftigation  of 
the  feveral  proportions  thus  referred  to  them,  and  re- 
quefting  this  college  to  co-operate  and  communicate 
with  them,  in  order  that  the  report  thereupon  might 
be  made  as  complete  as  poflible. 

And  having,  on  the  21ft  day  of  November  laft,  re¬ 
ferred  fuch  letter  to  the  confideration  of  the  board  of 
curators,  with  authority  to  take  fuch  fteps  refpe&ing 
the  contents  thereof  as  they  fhould  judge  proper,  and 
report  their  proceedings  thereon,  from  time  to  time,  to 
the  court  :  the  .board  proceeded  with  all  poflible  dip- 
patch  to  the  confideration  of  the  fubje6l. 

The  board  being  of  opinion,  that  it  would  be  proper 
to  addrefs  circular  letters  to  the  members  of  this  col¬ 
lege,  with  a  view  of  colle&ing  evidence,  they  fub- 
mitted  to  the  confideration  of  the  court,  holden  on  the 
1 5th  day  of  December  laft,  the  drafts  of  fuch  letter 
as  appeared  to  them  belt  calculated  to  anfwer  that  end  ; 
and  the  fame  having  been  approved  by  the  court,  they 
caufed  copies  thereof  to  be  fent  to  all  the  members 
of  the  college  in  the  united  kingdom,  whofe  refi- 
dence  could  be  afeertained,  in  the  following  form  3 
riz. 
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CINE.  PratSlca 

“  SlIX  .  Variola, 

“  The  Royal  College  of  Surgeons  being  defirous  • mym^ 
to  co-operate  with  the  Royal  College  of  Phyficians  of 
London,  in  obtaining  information  refpefling  vaccination, 
fubmit  to  you  the  following  queftions,  to  which  the  fa¬ 
vour  of  your  anfwer  is  requefted. 

“  By  order  of  the  Court  of  Afliftants, 

“  Okey  Beleour,  Secretary” 

Lincoln ’s-Inn-Fields, 

Dec.  15.  1806. 

u  1  ft,  How  many  perfons  have  you  vaccinated  ? 

“  2d,  Have  any  of  your  patients  had  the  fmallpox 
after  vaccination  ?  In  the  cafe  of  every  fuch  occurrence, 
at  what  period  wras  the  vaccine  matter  taken  from  the 
veficle  ?  How  was  it  preferved  ?  How  long  before  it 
was  inferted  ?  What  was  the  appearance  of  the  inflam¬ 
mation  ?  And  what  the  interval  between  vaccination 
and  the  variolous  eruption  ? 

“  3d,  Have  any  bad  effects  occurred  in  your  expe¬ 
rience  in  confequenee  of  vaccination  ?  And  if  fo,  what 
were  they  ? 

“  4th,  Is  the  pra6lice  of  vaccination  increaflng  or 
decreaflng  in  your  neighbourhood  ?  If  decreafing,  to 
what  caufe  do  you  impute  it  ?” 

To  fuch  letters  the  board  have  received  426  an- 
fwers  :  and  the  following  are  the  refults  of  their,  invef¬ 
tigation  : 

The  number  of  perfons,  Rated  in  fuch  letters  to  have 
been  vaccinated,  is  164,381. 

The  number  of  cafes  in  which  fmallpox  had  followed 
vaccination  is  56. 

The  board  think  it  proper  to  remark  under  this  head, 
that,  in  the  enumeration  of  cafes  in  which  fmallpox  has 
fuceeeded  vaccination,  they  have  included  none  but 
thofe  in  which  the  fubje6l  wras  vaccinated  by  the  fur- 
geon  reporting  the  fa 61s. 

The  bad  confequences  which  have  arifen  from  vacci¬ 
nation  are,  eruptions  of  the  fldn  in  66  cafes,  and  in¬ 
flammation  of  the  arm  in  24  inftances,  of  which  three 
proved  fatal. 

Vaccination,  in  the  greater  number  of  counties  from 
which  reports  have  been  received,  appears  to  be  increaf- 
ing;  it  may  be  proper,  however,  to  remark,  that,  in  the 
metropolis,  it  is  on  the  decreafe. 

The  principal  reafons  afligned  for  the  decreafe  are, 

Imperfe61  vaccination. 

Inftances  of  fmallpox  after  vaccination. 

Suppofed  bad  confequences. 

Publications  againft  the  pra61ice. 

Popular  prejudices. 

And  fuch  report  having  been  confldered,  it  was 
moved,  feconded,  and 

Refolved,  That  the  report  now  read  be  adopted  by 
this  court,  as  the  anfwer  of  the  court  to  the  letter  of 
the  Royal  College  of  Phyficians,  of  the  23d  day  of  Oc¬ 
tober  laft,  on  the  fubje61  of  vaccination. 

Refolved,  That  a  copy  of  thefe  minutes  and  refolu- 
tions,  figned  by  Mr  Governor  Lucas  (prefiding  at  this 
court  in  the  prefence  of  the  mafter)  be  tranfmitted  by 
the  fecretary  to  the  regifter  of  the  Royal  College  of 
Phyficians. 

(Signed)  Wm.  Lucas. 
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Sir,  .  .  Edinburgh ,  March  3,  1807. 

I  mentioned  in  my  former  letter,  that  I  would  take 
the  earlieft  opportunity  of  laying  before  the  Royal 
College  of  Surgeons  of  Edinburgh,  the  communi¬ 
cation  with  which  the  Royal  College  of  Phyficians 
of  London  had  honoured  them,  on  the  23d  of  Odo- 
ber  laft  : 

I  am  now  direded  by  the  Royal  College  to  fend  the 
following  anfwcr  on  that  important  fubjed. 

The  pra&ice  of  vaccine  inoculation,  both  in  private, 
and  at  the  vaccine  inftitution  eftabliftied  here  in  1801, 
is  inereafing  fo  rapidly,  that  for  two  or  three  years  paft, 
tiie  fmallpox  has  been  reckoned  rather  a  rare  occurrence, 
even  among  the  lower  orders  of  the  inhabitants  of  this 
city,  unlefs  in  fomc  particular  quarters  about  twelve 
months  ago  ;  and,  among  the  higher  ranks  of  the  inha¬ 
bitants,  the  difeafe  is  unknown. 

The  members  of  the  Royal  College  of  Surgeons  have 
much  pleafure  in  reporting,  that,  as  far  as  their  experi¬ 
ence  goes,  they  have  no  doubt  of  the  permanent  fccuri- 
ty  againft  the  fmallpox  which  is  produced  by  the  con- 
ftitutional  affedion  of  the  cowpox  ;  and  that  fuch 
has  hitherto  been  their  fuccefs  in  vaccination,  as  alfo 
to  gain  for  it  the  confidence  of  the  public,  infomuch 
that  they  have  not  been  required,  for  fome  years 
paft,  to  inoculate  any  perfon  with  fmallpox  who  had 
not  previoufly  undergone  the  inoculation  with  the  cow- 
pox. 

The  members  of  the  Royal  College  have  met  with 
no  occurrence  in  their  practice  of  cowpox  inoculation, 
which  could  operate  in  their  minds  to  its  difadvantage  } 
and  they  beg  leave  particularly  to  notice,  that  they 
have  feen  no  inftance  of  obftinate  eruptions,  or  of  new 
and  dangerous  difeafes,  which  they  could  attribute  to 
the  introdudiiki  among  mankind  of  this  mild  preventive 
of  fmallpox.  The  Royal  College  of  Surgeons  know 
of  no  caufes  which  have  hitherto  retarded  the  adop¬ 
tion  of  vaccine  inoculation  here ;  on  the  contrary,  the 
pradice  has  become  general  within  this  city  •  and 
from  many  thoufand  packets  of  vaccine  matter  having 
been  fent  by  the  members  of  the  Royal  College,  and 
the  vaccine  inftitution  here,  to  all  parts  of  the  country, 
the  Royal  College  have  reafon  to  believe  that  the  prac¬ 
tice  has  been  as  generally  adopted  throughout  this  part 
of  the  united  kingdom  as  could  have  been  expelled 
from  the  diftance  of  fome  parts  of  the  country  from 
proper  medical  affiftancC,  and  other  circumftanees  of 
that  nature. 

I  have  the  honour  to  be, 

Sir, 

Your  moft  obedient  fervant, 

Wm  Farquharson, 
Prcfident  of  the  Royal  College  and  Incorpo¬ 
ration  of  Surgeons  of  Edinburgh. 

N®  V. 

Royal  College  of  Surgeons  in  Ireland , 
Sir,  ^  Dublin ,  Februry  Atth,  1807. 

I  am  direded  to  tranfmit  to  you  the  inclofed  report 
•f  a  committee  of  the  College  of  Surgeons  in  Ireland, 
to  whom  was  referred  a  letter  from  the  Royal  College 


of  Phyftcians  in  London,  relative  to  the  prefent  ftate  of 
vaccination  in  this  part  of  the  united  kingdom  }  and  to 
ftate,  that  the  College  of  Surgeons  will  be  highly  gra¬ 
tified  by  more  frequent  opportunities  of  correfponding 
with  the  Euglifh  College  of  Phyficians  on  any  fubjed 
which  may  conduce  to  the  advancement  of  fcience,  and 
the  welfare  of  the  public. 

I  have  the  honour  to  be, 

Sir, 

Your  moft  obedient  humble  fervant, 

James  Henthorn,  Secretary . 

At  a  meeting  of  the  Royal  College  of  Surgeons 
in  Ireland,  holden  at  their  Theatre,  on  Tuef. 
day  the  13th  day  of  January  1807. 

Francis  M‘Evoy,  Esq.  Prefident. 

Mr  Johnfon  reported  from  the  committee,  to  whom 
was  referred  a  letter  from  the  College  of  Phyficians, 
London,  relative  to  the  prefent  ftate  of  vaccination  in 
the  united  kingdom,  See.  &c.  that  they  met,  and  came 
to  the  following  refolutions  : 

That  it  appears  to  this  committee,  That  inoculation 
with  vaccine  infedion  is  now  very  generally  adopted 
by  the  furgical  praditioners  in  this  part  of  the  united 
kingdom,  as  a  preventive  of  fmallpox. 

lhat  it  appears  to  this  committee,  that  from  the 
25th  day  of  March  1800  to  the  25th  of  November 
1806,  11,504  perfons  have  been  inoculated  with  vac¬ 
cine  infedion  at  the  difpenfary  for  infant  poor,  and 
2831  at  the  cowpox  inftitution,  making  a  total  of 
x4?335>  exclufive  of  the  number  inoculated  at  hofpi- 
tals  and  other  places,  where  no  regiftry  is  made  and 
preferved. 

lhat  it  is  the  opinion  of  this  committee,  that  the 
cowpox  has  been  found  to  be  a  mild  difeafe,  and  rarely 
attended  with  danger,  or  any  alarming  fymptom,  and 
that  the  few  cafes  of  fmallpox  which  have  occurred  in 
this  country,  after  fuppofed  vaccination,  have  been  fa- 
tisfadorily  proved  to  have  arifen  from  accidental  cir- 
cumftances,  and  cannot  be  attributed  to  the  want  of 
efficacy  in  the  genuine  vaccine  infedion  as  a  preventive 
of  fmallpox. 

That  it  is  the  opinion  of  this  committee,  that  the 
caufes  which  have  hitherto  retarded  the  more  general 
adoption  of  vaccination  in  Ireland,  have,  in  a  great 
meafure,  proceeded  from  the  prejudices  of  the  lower 
dalles  of  the  people,  and  the  intereft  of  fome  irregular 
praditioners. 

To  which  report  the  College  agreed. 

Extract  from  the  minutes, 

James  Henthorn,  Secretary . 

After  this  report,  we  cannot  help  thinking  that  the 
Britilh  legiflature  would  be  fully  warranted  for  paffing 
an  ad  prohibiting  the  inoculation  of  fmallpox  under 
very  fevere  penalties,  and  ordering  all  thofe  who  may 
be  fubjeded  to  fmallpox  by  accidental  contagion  to  be 
confined  to  lazarettos,  or  at  leaft  to  their  own  houfes, 
under  a  proper  guard,  to  prevent  the  communication  of 
infedion,  till  their  complete  recovery.  By  fuch  an 
ad,  there  is  good  ground  to  believe,  that  the  loathfome 
and  dangerous  difeafe  of  fmallpox  would  in  a  few  years 
be  exterminated  in  Britain. 
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But  although  providence  has  thus  fvrniftied  mankind 
with  an  caiy  mode  of  preferring  their  offspring  from 
the  danger  of  fmallpox,  by  the  inoculation  of  the  cow- 
pox  at  an  early  period  of  life,  yet  not  a  few  deaths 
from  the  natural  fmallpox  have  occurred  in  Britain  even 
during  the  courfe  of  the  prefent  year. 

When  the  preventive  has  not  been  duly  employed, 
after  the  contagion  of  variola  is  introduced  into  the 
body,  nothing  yet  known  will  prevent  the  difeafe  from 
running  its  courfe,  either  under  the  mild  or  confluent 
form  ;  and  the  endeavours  of  the  medical  practitioner 
are  altogether  to  be  employed  in  rendering  that  courfe 
as  favourable  as  poflible  by  mitigating  fymptotns. 

In  the  mild  or  difthnft  fmallpox,  the  ftri&eft  anti- 
phlogiftic  regimen  is  to  be  enjoined.  Gentle  refriger¬ 
ant  cathartics  are  often  ufeful,  and  mild  diluents  fliould 
be  copioufly  employed,.  Under  thefe  remedies  the  dif- 
eafe  will  generally  run  its  courfe  without  much  incon¬ 
venience,  But  it  will  fometimes  be  neceffary  to  em¬ 
ploy  remedies  for  obviating  particula.  urgent  fymptoms, 
luch  as  gargarifms  or  blifters  for  affe&ions  of  the 
throat. 

In  the  malignant  fmallpox ,’  befides  the  fame  refriger¬ 
ant  plan  of  cure  which  is  belt  accommodated  to  the 
mild,  as  the  fecondary  fever  fhews  evident  marks  of  a 
putrid  tendency,  it  is  neceffary  to  employ  thofc  reme¬ 
dies  which  are  accommodated  to  typhus,  and  accord¬ 
ingly  recourfe  is  not  only  had  to  opiates  and  cardiacs, 
but  to  wine,  cinchona,  and  the  mineral  acids. 

Genus  XXIX.  VARICELLA. 
Chickenpox. 

Varicella,  Vog .  42. 

Variola  lvmphatica,  Saw.  fp.  I. 

Angl h, 'The  CHICKENPOX,  Edin.  Med.Effays,vol.ii. 
art.  2.  near  the  end.  Heberden,  Med.  Tranfad. 
art.  17.  The  WaTERT-PoX. 

This  is  in  general  a  very  flight  difeafe  ;  and  is  at¬ 
tended  with  fo  little  danger,  that  it  would  not  merit 
any  notice,  if  it  were  not  apt  to  be  confounded  with 
the  fmallpox,  and  thus  give  occafion  to  an  opinion 
that  a  perfon  might  have  the  fmallpox  twice  in  his 
life;  or  they  are  apt  to  deceive  into  a  falfe  fecurity 
thofe  who  have  never  had  the  fmallpox,  and  make 
them  believe  that  they  are  fafe  when  in  reality  they 
are  not.  This  eruption  breaks  out  in  many,  accord¬ 
ing  to  Dr  Heberden,  without  any  illnefs  or  previous 
iign ;  in  others  it  is  preceded  by  a  flight  degree  of 
chilnefs,  laflltude,  cough,  broken  fleep,  wandering 
pains,  lofs  of  appetite,  and  feverifh  Rate  for  three 
days. 

In  fome  patients  the  chickenpox  make  their  firft  ap¬ 
pearance  on  the  back  ;  but  this  perhaps  is  not  con- 
ftant.  Molt  of  them  are  of  the  common  fizc  of  the 
fmallpox,  but  foitie  are  lefs.  Dr  Heberden  never  faw 
them  confluent,  nor  very  numerous.  The  greateft 
number  was  about  1 2  on  the  face,  and  200  over  the 
reft  of  the  body. 

On  the  ^rft  day  of  the  eruption  they  are  reddifti. 
On  the  fecond  day  there  is  at  the  top  of  moft  of  them 
a  very  fmall  bladder,  about  the  flze  of  a  millet  feed. 
This  is  fometimes  full  of  a  watery  and  colourlefs,  fome- 
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times  of  a  yellowifli  liquor,  contained  between  the  cu-  Varicella, 
tide  and  (kin.  On  the  fecond,  or,  at  the  fartheft,  on  y— w 

the  third  day  from  the  beginning  of  the  eruption,  as 
many  of  thefe  pocks  as  are  not  broken  feem  arrived  at 
their  fifth  maturity  ;  and  thofe  which  are  fulleft  of  that 
yelldw  liquor  very  much  referable  what  the  genuine 
fmallpox  are  on  the  fifth  or  filth  day,  cfpecially  where 
there  happens  to  be  a  larger  fpace  than  ordinary  oc¬ 
cupied  by  the  extravafated  ferum.  It  happens  to  moft 
of  them,  either  on  the  fir  ft:  day  that  this  little:  bladder 
arifes,  or  on  the  day  after,  that  its.  tender  cuticle  is 
burft  by  the  accidental  rubbing  of  the  clothes,  or  by 
the  patient’s  hands  to  allay  the  itching  which  attends 
this  eruption.  A  thin  Tcab  is  then  formed  at  the  top 
of  the  pock,  and  the  fwelling  of  the  other  part  abates, 

-without  its  ever  being  turned  into  pus,  as  it  is  in  the 
‘  fmallpox.  Some  few  efcape  being  burft  ;  and  the  little 
drop  of  liquor  contained  in  the  veficle  at  the  top  of 
them,  grows  yellow  and  thick,  and  dries  into  a  feab. 

On  the  fifth  day  of  the  eruption  they  are  aim  oft  all 
dried  and  covered  with  a  flight  cruft.  The  inflamma¬ 
tion  of  thefe  pocks  is  very  fmall,  and  the  contents  of 
them  do  not  feem  to  be  owing  to  fuppuration,  as  in  the 
finallpox,  but  rather  to  what  is  extravafated  under  the 
cuticle  by  the  ferous  veffels  of  the  fkin,  as  in  a  common 
blifter.  It  is  not  wonderful,  therefore,  that  this  liquor 
appears  fo  foon  as  on  the  fecond  day  ;  and  that,  upon 
the  cuticle  being  broken,  it  is  presently  fuccceded  by  a 
flight  fcab  :  hence  too,  as  the  true  fkin  is  fo  little  af¬ 
fected,  no  mark  or  fear  is  likely  to  be  left,  unleis  in  one 
or  two  pocks,  where,  either  by  being  accidentally  much 
fretted  or  by  fome  extraordinary  fiiarpnefs  of  the  con¬ 
tents  a  little  ulcer  is  formed  in  the  fkin. 

The  patients  fcarce  fuffer  any  thing  throughout  the 
whole  progrefs  of  this  illnefs,  except  fome  languidnefs 
of  ftrengtli,  fpirits,  and  appetite  ;  all  which  is  pro¬ 
bably  owing  to  the  confining  of  themfelves  to  their 
chamber. 

Remedies  are  not  likely  to  be  much  wanted  in  a  dif- 
eafe  attended  with  hardly  any  inconvenience,  and  which 
in  fo  ihert  a  time  is  certainly  cured  of  itfelf. 

The  principal  marks  by  which  the  chickenpox  may 
be  diftinguiflied  from  the  fmallpox  are, 

1.  The  appearance,  on  the  fecond  nr  third  day  from 
the  eruption,  of  that  veficle  full  of  ferum  upon  the  top 
of  the  pock. 

2.  The  cruft,  which  covers  the  pocks  on  the  fifth 
day  ;  at  which  time  thofe  of  the  fmallpox  are  not  at 
the  height  of  their  fuppuration. 

Foreign  medical  writers  hardly  ever  mention  the 
name  of  this  diftemper  :  and  the  writers  of  our  own 
country  fcarce  mention  any  thing  more  of  it  than  its 
name.  Morton  fpeaks  of  it  as  if  he  fuppofed  it  to  be 
a  very  mild  genuine  fmallpox.  But  thefe  two  diftem- 
pers  are  certainly  totally  different  from  one  another, 
not  only  on  account  of  their  different  appearances  above 
mentioned,  but  becaufe  thofe  who  have  had  the  fmall¬ 
pox  are  capable  of  being  infe£led  writh  the  chicken- 
pox  ;  but  thofe  who  have  once  had  the  chickenpox 
are  not  capable  of  having  it  again,  though  to  fueh  as 
have  never  had  this  diftemper,  it  feems  as  infe&ious  as 
the  fmallpox.  Dr  Heberden  wetted  a  thread  in  the 
moft  concofted  pus-like  liquor  of  the  chickenpox 
which  he  could  find  ;  and  after  making  a  flight  inci- 
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Exa»-he-  fion,  it  was  confined  upon  the  arm  of  one  who  had  for- 
merly  had  it ;  the  little  wound  healed  up  immediately, 
and  fhowed  no  figns  of  any  infection. 

From  the  great  fimilitude  between  the  two  diftem- 
pers,  it  is  probable,  that  inftead  of  the  fmallpox,  fome 
perfons  have  been  inbculated  from  the  ehickenpox  5 
and  that  the  diftemper  which  has  fueeeeded,  has  been 
miftaken  for  the  fmallpox  by  hafty  or  unexperienced 
obfervers. 

There  is  fometimes  feen  an  eruption,  concerning 
which  Dr  Hcberden  is  in  doubt  whether  it  be  one  of 
the  many  unnoticed  eutaneous  difeafes,  or  only  a  more 
malignant  fort  of  ehickenpox. 

This  difordcr  is  preceded  for  three  or  four  days  by 
all  the  fymptoms  which  forerun  the  chiekenpox  5  but 
in  a  mueh  higher  degree.  On  the  fourth  or  fifth  day 
the  eruption  appears,  with  a  very  little  abatement  of 
the  fever  :  the  pains  likewife  of  the  limbs  and  back  ftill 
continue,  to  which  are  joined  pains  of  the  gums.  The 
pox  are  redder  than  the  chiekenpox,  and  fpread  wider  ; 
and  hardly  rife  fo  high,  at  lea  ft  not  in  proportion  to 
their  fize.  Inftead  of  one  little  head  or  vefiele  of  a 
ferous  matter,  thefe  have  from  four  to  ten  or  twelve. 
They  go  off  juft  like  the  chiekenpox,  and  are  diftin- 
guifhable  from  the  fmallpox  by  the  fame  marks  ;  be- 
fides  whieh,  the  eontinuanee  of  the  pains  and  fever  af¬ 
ter  the  erruption,  and  the  degree  of  both  thefe,  though 
there  be  not  above  20  pocks,  are  circumftances  never 
happening  in  the  fmallpox. 

a27  Genus  XXX.  RUBEOLA. 

Measles. 

Rubeola,  Sauv.  gen.  94.  Lin.  4.  Sag .  293. 

Febris  morbillofa,  Fog .  36.  Hojfm .  II.  62. 

Morbilli,  Junch .  76. 

Sp.  I.  The  Regular  MEASLES. 

Rubeola  vulgaris,  Sauv .  fp.  1. 

Morbilli  regulares,  Sijdenh .  fed.  iv.  cap.  5. 

Var.  1.  The  Anomalous  MEASLES. 

Rubeola  anomala,  Sauv .  fp.  2. 

Morbilli  anomali,  Sydenli .  fed.  v.  cap.  3. 

Var.  2.  The  MEASLES  attended  with  ^ hrinfy . 

Var.  3.  The  MEASLES. ,  with  Putrid  Diathejis  of  the 
Blood. 

223  Sp.  II.  The  VaBIOLODES. 

In  Scotland  commonly  called  the  Nirles. 

Rubeola  variolodes,  Sauv.  fp.  3. 

Defcription.  This  difeafe  begins'  with  a  cold  ftage, 
which  is  foon  followed  by  a  hot,  with  the  ordinary 
fymptoms  of  thirft,  anorexia,  anxiety,  ficknefs,  and 
vomiting  ;  and  thefe  arc  more  or  lefs  confiderable  in 
different  eafes.  Sometimes  from  the  beginning  the 
fever  is  fliarp  and  violent  :  often,  for  the  firft  two  days, 
it  is  obfeure  and  inconfidcrable  j  but  always  becomes 
violent  before  the  eruption,  whieh  commonly  happens 
on  the  fourth  day.  This  eruptive  fever,  from  the  be¬ 
ginning,  of  it,  is  always  attended  with  hoarfenefs,  a 
Frequent  hoarfe  dry  cough,  and  often  with  fome  diffi¬ 
culty  of  breathing.  At  the  fame  time,  the  eyelids 
Vol.  XIII.  Part  I. 
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are  fome  what  fu  elled  5  the  eyes  are  a  little  inflamed,  t  BuVeola.^ 
and  pour  cut  tears  ;  and  with  this  there  is  a  coryza, 
and  frequent  fneezing.  For  the  moft  part,  a  eonftant 
drowfinefs  attends  the  beginning  of  this  difeafe.  The 
eruption,  as  we  have  faid,  eommonly  appears  upon  the 
fourth  day,  firft  on  the  face,  and  fuceeffively  on  the 
lower  parts  of  the  body.  It  appears  firft  in  fmall  red 
points  $  but  foon  after,  a  number  of  thefe  appear  in 
elufters,  which  do  not  arife  in  vifible  pimples,  but,  by 
the  toueh,  are  found  to  be  a  little  prominent.  This 
is  the  eafe  on  the  face  5  but,  in  other  parts  of  the 
body,  the  prominency,  or  roughnefs,  is  hardly  to  be 
perceived.  On  the  face,  the  eruption  retains  its  red- 
nefs,  or  has  it  increafed,  for  two  days  ;  but  on  the  third, 
the  vivid  rednefs  is  changed  to  a  brownifli  red  ;  and 
in  a  day  or  two  more  the  eruption  difappears,  while 
a  mealy  defquamation  takes  place.  During  the  whole 
time  of  the  eruption,  the  faee  is  fomewhat  turgid, 
but  feldom  confidcrably  fwelled.  Sometimes,  after 
the  eruption  has  appeared,  the  fever  eeafes  entirely  : 
but  this  is  feldom  the  cafe  ;  and  more  eommonly  the 
fever  continues  or  is  inereafed  after  the  eruption,  and 
does  not  eeafe  till  after  the  defquamation.  Even 
then  the  fever  does  not  always  ceafe,  but  continues 
with  various  duration  and  effeCL  Though  the  fever 
happen  to  eeafe  upon  the  eruption’s  taking  plaee,  it  is 
common  for  the  cough  to  continue  till  after  the  de¬ 
fquamation,  and  fometimes  much  longer.  In  all  cafes, 

-while  the  fever  continues,  the  cough  alfo  continues, 
generally  with  an  inereafe  of  the  difficulty  of  breath¬ 
ing  5  and  both  of  thefe  fymptoms  fometimes  arife  to 
a  degree  which  denotes  a  pneumonic  affe&ion.  This 
may  happen  at  any  period  of  the  difeafe  j  but  very 
often  it  does  not  come  on  till  after  the  defquamation  of 
the  eruption. 

After  the  fame  period,  alfo,  a  diarrhoea  frequently 
comes  on,  and  continues  for  fome  time, 

It  is  common  for  meafles,  even  when  they  have  not 
been  of  a  violent  kind,  to  be  followed  by  inflammatory 
affections,  particularly  ophthalmia  and  phthifis.  If 
blood  be  drawn  from  a  vein  in  the  meafles,  with  cir¬ 
cumftances  neceffary  to  favour  the  feparation  of  the 
fibrine,  this  always  appears  feparated,  and  lying  on  the 
furfaee  of  the  eraflamentum,  as  in  inflammatory  dif¬ 
eafes.  For  the  moft  part,  the  meafles,  even  when  vio¬ 
lent,  are  without  any  putrid  tendency  ;  but  in  fome 
cafes,  fueh  a  tendency  appears  both  in  the  courfe  of 
the  difeafe,  and  efpecially  after  the  ordinary  courfe  of 
it  is  finifhed. 

Caufes .  The  meafles  are  oeeafioned  by  a  peculiar 
kind  of  eontagion,  the  nature  of  which  is  not  under- 
ftood  \  and  which,  like  that  of  the  fmallpox,  affeCL  a 
perfon  only  once  in  his  life. 

Prognojis.  From  the  defeription  of  this  diftemper 
already  given,  it  appears  that  the  meafles  are  attended 
with  a  catarrhal  affeflion,  and  with  an  inflammatory 
diathefis  to  a  confiderable  degree  ;  and  therefore  the 
danger  of  them  is  to  be  apprehended  ehiefly  from  the 
coming  on  of  a  pneumonie  inflammation. 

Cure.  In  meafles,  as  wrell  as  in  fmallpox,  the  dif¬ 
eafe  from  its  nature  muft  neeeffarily  run  a  determined 
courfe  5  and  therefore  the  foie  aim  of  a  pra&itioncr  is 
to  conduCt  this  eourfe  in  the  eafieft  manner,  by  prevent¬ 
ing  and  obviating  urgent  fymptoms. 

From  the  consideration  mentioned  in  the  prognofis, 

U  u  it 
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JExanthe-  it  will  be  obvious,  that  the  remedies  efpecially  neceffary 

^  mata‘  ,  arc  tbofe  which  may  obviate  and  diminifh  the  inflam- 
matory  diathefis  \  and  therefore,  in  a  particular  man¬ 
ner,  blood-letting.  This  remedy  may  be  employed  at 
any  time  in  the  eourfe  of  the  difeafe,  or  after  the  or¬ 
dinary  courfe  of  it  is  flniihed.  It  is  to  be  employed 
more  or  lefs,  according  to  the  urgency  of  the  fymp- 
toms  of  fever,  cough,  and  dyfpnosa  *,  and  generally 
may  be  employed  very  freely.  But  as  the  fymptoms 
of  pneumonic  inflammation  feldom  come  on  during  the 
eruptive  fever,  and  as  this  is  fometimes  violent  imme¬ 
diately  before  the  eruption,  though  a  fufheiently  mild 
difeafe  be  to  follow  j  bleeding  is  feldom  very  neceffary 
during  the  eruptive  fever,  and  may  often  be  referved 
for  the  times  of  greater  danger  which  arc  perhaps  to  fol¬ 
low. 

In  all  cafes  of  meafles,  where  there  are  no  marks  of 
putrefcency,  and  where  there  is  no  reafon,  from  the 
known  nature  of  the  epidemic,  to  apprehend  putref¬ 
cency,  bleeding  is  the  remedy  moll  to  be  depended 
upon  :  but  afliftance  may  alfo  be  drawn  from  cooling 
purgatives  ;  and  from  hlifterir.g  on  the  tides  or  between 
the  fhoulders.  The  dry  cough  may  be  alleviated  by 
the  large  ufe  of  demulcent  pe florals,  mucilaginous, 
oily,  or  fweet.  It  may,  however,  be  obferved,  with 
rcfnefl  to  thefe  demulcents,  that  they  are  not  fo  power¬ 
ful  in  involving  and  correfling  the  acrimony  of  the 
mafs  of  blood  as  has  been  imagined  }  and  that  their 
chief  operation  is  by  lubricating  the  fauces,  and  thereby 
defending  them  from  the  irritation  of  acrids,  either  ari- 
ling  from  the  lungs  or  diftilling  from  the  head.  For 
moderating  and  quieting  the  cough  in  this  difeafe,  opi¬ 
ates  certainly  prove  the  moft  effectual  means,  whenever 
they  can  be  fafely  employed.  In  the  meafles,  in  which 
an  inflammatory  ftate  prevails  in  a  confiderable  degree, 
opiates  have  indeed  by  fomc  been  fuppofed  to  be  inad- 
miflible  :  but  experience  abundantly  demonftrates,  that 
the  objeflion  made  to  their  ufe  is  merely  hypothetical  : 
and  even  in  cafes  where,  from  a  high  degree  of  pyrexia 
and  of  dyfpnoea,  there  is  reafon  to  fear  the  prefence,  or 
at  lead  the  danger,  of  pneumonic  inflammation,  opiates 
are  highly  ufeful,  after  bleeding,  to  obviate  or  abate  the 
inflammatory  ftate,  has  been  duly  employed  :  in  fuch 
cafes,  while  the  cough  and  watchfulnefs  are  the  urgent 
fymptoms,  opiates  may  be  fafely  exhibited,  and  with 
great  advantage.  In  all  the  exanthemata,  there  is  an 
acrimony  diffufed  over  the  fyftem,  which  gixres  a  con- 
jidcrabte  irritation  *,  and  for  obviating  the  effefls  of  this, 
opiates  are  ufeful,  and  always  proper,  when  no  particu¬ 
lar  contraindication  prevails. 

When  the  defquamation  of  the  meafles  is  finifhed, 
though  then  there  fhould  be  no  diforder  remaining, 
phyficians  have  thought  it  neceffary  to  purge  the  pa¬ 
tient  feveral  times,  with  a  view  to  draw  off  what  have 
been  called  the  dreg. r  of  this  difeafe  ;  that  is,  a  portion 
of  the  morbific  matter  which  is  fuppofed  to  remain 
long  in  the  body.  Dr  Cullen  does  not  reject  this  fup- 
pofition  j  but  at  the  fame  time  cannot  believe  that  the 
remains  of  the  morbific  matter,  diffufed  over  the  whole 
mafs  of  blood,  can  be  wholly  drawn  off  by  purging  ; 
and  therefore  thinks,  that,  to  avoid  the  confequenee 
of  the  meafles,  it  is  not  the  drawing  off  the  morbific 
matter  which  we  need  to  ftudy,  fo  much  as  to  obviate 
and  remove  the  inflammatory  ftate  of  the  fyftem  which 
had  been  induced  by  the  difeafe.  With  this  l'aft  view* 
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indeed,  purging  may  ftill  be  a  proper  remedy;  but  Miliaria, 
bleeding,  in  proportion  to  the  fymptoms  of  inflamma- 
tory  difpofition,  is  ftill  more  fo. 

From  our  late  experience  of  the  ufe  of  cold  air  in 
the  eruptive  fever  of  the  fmallpox,  fome  phyficians 
have  been  of  opinion  that  the  pradlice  may  be  tranf- 
ferred  to  the  meafles  ;  but  this  point  has  not  yet  been 
determined  by  fufficiently  extenfive  experience.  We 
are  certain,  that  external  heat  may  be  very  hurtful  in 
the  meafles,  as  in  moft  other  inflammatory  difeafes  ; 
and  therefore,  that  the  body  ought  to  be  kept  in  a 
moderate  temperature  during  the  whole  courfe  of  the 
difeafe  :  but  how  far,  at  any  period  of  the  difeafe, 
cold  air  may  be  applied  with  fafety,  is  ftill  uncertain. 
Analogy,  though  fo  often  the  refource  of  phyficians, 
is  frequently  fallacious  ;  and  further,  though,  the  ana¬ 
logy  with  the  fmallpox  might  lead  to  the  application  of 
cold  air  during  the  eruptive  fever  of  the  meafles,  the 
analogy  with  catarrh  feems  to  be  againft  the  prac¬ 
tice. 

When  the  eruption  is  upon  the  fkin,  there  are  many 
inflances  of  cold  a:r  making  it  difappear,  and  thereby 
producing  much  diferder  in  the  fyftem  ;  and  there  arc 
alfo  frequent  inflances  of  thefe  fymptoms  being  removed 
by  reftoring  the  heat  of  the  body,  and  thereby  again 
bringing  out  the  eruption. 

Upwards  of  20  years  ago,  inoculation  for  the  meafles 
was  propofed,  and  pradlifed  in  feveral  inflances  with 
fuccefs,  by  Dr  Home  of  Edinburgh.  His  method  of 
communicating  the  infection  was,  by  applying  to  an 
incifion  in  each  arm  cotton  moiftened  with  the  blood 
of  a  patient  labouring  under  the  meafles  ;  but  with 
others  who  have  made  flmilar  trials,  the  attempt  has 
not  yet  fucceedcd.  Attempts  have  been  made  to  ino¬ 
culate  this  difeafe  by  means  of  the  fluid  difeharged 
under  the  form  of  tears,  the  fquamae  falling  from  the 
furface  and  the  like  •,  but  there  is  reafon  to  believe,, 
that  where  it  was  imagined  the  infedlion  had  thus  been 
communicated,  the  contagion  was  only  earned  about 
the  perfon  inoculating  and  communicated  in  the  ordi¬ 
nary  way. 

From  inoculation  of  the  meafles,  it  is  imagined  that 
feveral  advantages  may  be  obtained  \  and  among  others, 
it  is  thought  the  forenefs  of  the  eyes  may  be  mitigated, 
the  cough  abated,  and  the  fever  rendered  lefs  fevero. 

But  the  pradlice  was  never  much  employed,  and  now  is 
fcaree  ever  heard  of. 

Genus  XXXI.  MILIARIA.  22? 

The  Miliar r  Fever. 

Miliaria,  Lin.  j. 

Miliaris,  Sauv.  gen.  95.  Sag.  gen.  295. 

Febris  miliaris,  Vog.  37. 

Febris  purpurata  rubra  et  alba  miliaris,  Hojfm.  II.  68. 

Febris  purpurea  feu  miliaris,  Junck.  75. 

Germanis  der  Friefel.  God.  We/fch.  Hift.  Med  de 
novo  puerperarum  morbo,  qui  der  Friefel  dicltur, 

Lipf.  1655. 

Hamilton ,  de  febr.  miliar.  171Q.  Font  emus,  de  febr. 
mil.  1 747*  Alliom  de  miliar.  1758.  Fordijce ,  de 
febr.  mil.  1748.  Fifcher ,  de  febr.mil.  1767.  De 
Haen ,  de  divif.  febr.  1760,  et  in  Ration,  mod.  paf- 
fim.  Matt.  Collin  ad  Baldinger  de  miliar.  1764. 

Miliaris 
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£unthe-  Miliaris  benigna,  Sattv.  fp.  I. 

Miliaris  maligna,  Sauv.  fp.  2. 
v  Miliaris  reeidivans,  Sauv.  fp.  3. 

Miliaris  Germanica,  Sauv.  fp.  5. 

Miliaris  Boia,  Sauv .  fp. 

Miliaris  Britannica,  *SV*z/u.  fp.  i. 

Miliaris  nova  febris,  Sydenh.  Sched.  monit.  Sauv . 
fp.  d. 

Miliaris  fudatoria,  Sauv .  fp.  e. 

Miliaris  nautica,  Sauv.  fp.  g. 

Miliaris  purpurata,  Sauv.  fp.  h. 

Miliaris  la&ea,  Sauv.  fp.  c . 

Miliaris  puerperarum,  Sauv.  fp.  k. 

Miliaris  fcorbutica,  Sauv.  fp.  L 

Miliaris  critica,  Sauv.  fp.  b. 

Hijlory  and  Defcription.  This  difeafe  is  faid  to  have 
been  unknown  to  the  ancients,  and  that  it  appeared 
for  the  firft  time  in  Saxony  about  the  middle  of  the 
laft  century.  It  is  faid  to  have  fince  fpread  from 
thence  into  all  the  other  countries  of  Europe  ;  and 
fince  the  period  mentioned,  to  have  appeared  in 
many  countries  in  which  it  had  never  appeared  be¬ 
fore. 

From  the  time  of  its  having  been  firft  taken  notice 
of,  it  has  been  dcfcribed  and  treated  of  by  many  dif¬ 
ferent  writers  ;  and  by  all  of  them,  till  very  lately,  has 
been  confidercd  as  a  peculiar  idiopathic  difeafe.  It  is 
faid  to  have  been  conftantly  attended  with  peculiar 
fymptoms.  It  comes  on  with  a  cold  ftage,  which  is 
often  confiderable.  The  hot  ftage,  which  follows,  is 
attended  with  great  anxiety,  and  frequent  fighing. 
The  heat  of  the  body  becomes  great,  and  foon  pro¬ 
duces  profufe  fweating,  preceded,  however,  with  a 
fenfe  of  pricking,  as  of  pin  points  in  the  Ikin  ;  and 
the  fwcat  is  of  a  peculiar  rank  and  difagreeable  odour. 
The  eruption  appears  fooner  or  later  in  different  per- 
fons,  but  at  no  determined  period  of  the  difeafe.  It 
feldom  or  never  appears  upon  the  face  ;  but  appears 
firft  upon  the  neck  and  breaft,  and  from  thence  often 
fpreads  over  the  whole  body. 

The  eruption  named  miliary ,  is  faid  to  be  of  two 
kinds  \  the  one  named  the  red ,  the  other  the  white  mi¬ 
liary.  The  former,  which  in  Englifii  is  ftri&ly  named 
a  rujh,  is  commonly  allowed  to  be  a  fymptomatic  af- 
fe£tion  ;  and  as  the  latter  is  the  only  one  that  has  any 
pretenfions  to  be  confidered  as  an  idiopathic  difeafe,  it 
is  this  only  that  we  lhall  more  particularly  deferibe  and 
treat  of  under  this  genus. 

What  is  then  called  the  white  miliary  eruption ,  ap¬ 
pears  at  firft  like  the  red,  in  very  fmall  red  pimples, 
lor  the  molt  part  diftinft,  but  fometimes  cluftcred  to¬ 
gether.  Their  little  prominence  is  better  diftinguifh- 
ed  by  the  finger  than  by  the  eye.  Soon  after  the  ap¬ 
pearance  of  this  eruption,  and,  at  leaft,  on  the  fecond 
day,  a  fmall  veficle  is  vifible  upon  the  top  of  the  pim¬ 
ples.  At  firft  the  veficle  is  whey-coloured  :  but  foon 
becomes  white,  and  ftands  out  like  a  little  globule. 

In  two  or  three  days,  thefe  globules  break,  or  are  rub¬ 
bed  off ;  and.  are  fucceeded  by  fmall  crufts,  which  foon 
after  fall  off  in  fmall  fcalcs.  V^hile  one  fet  of  pimples 
takes  this  courfe,  another  fet  arifes  to  run  the  fame  ;  fo 
that  the  difeafe  often  continues  upon  the  Ikin  for  many 
days  together.  Sometimes  when  one  crop  of  this  erup¬ 
tion  has  difappeared,  another,  after  fome  interval,  is 


produced.  And  it  has  been  further  obferved,  that  in 
fome  perfons  there  is  fuch  a  difpofition  to  this  difeafe, 
that  they  have  been  affe&cd  with  it  feveral  times  in  the 
courfe  of  their  lives. 

This  difeafe  is  laid  to  affefl  both  fexes,  and  perfons 
of  all  ages  and  conftitutions  :  but  it  has  been  obferved 
at  all  times,  to  affed  efpeeially,  and  moft  frequently, 
lying-in  women. 

It  is  often  accompanied  with  violent  fymptoms,  and 
has  frequently  proved  fatal.  The  fymptoms,  however, 
attending  it  are  very  various ;  but  no  fymptom,  or 
concourfe  of  fymptoms,  are  fteadily  the  fame  in  different 
perfons,  fo  as  to  give  any  fpecific  charader  to  the  difeafe. 
When  the  difeafe  is  violent,  the  moft  common  fymptoms 
are  phrenetic,  comatofe,  and  convulfive  affedions,  which 
are  alfo  fymptoms  of  all  fevers  treated  by  a  very  warm 
regimen. 

While  there  is  fuch  a  variety  of  fymptoms  appearing 
in  this  dileafe,  it  is  not  to  be  expeded  that  any  one  par¬ 
ticular  method  of  cure  can  be  propofed  ;  and,  accord- 
ingly,  we  find  in  different  writers  different  methods 
and  remedies  preferibed  \  frequent  difputes  about  the 
moft  proper  \  and  thofe  received  and  recommended  by 
fome,  oppofed  and  deferted  by  others. 

It  appears,  however,  to  Dr  Cullen,  very  improbable, 
that  this  was  really  a  new  difeafe,  when  it  was  firft 
confidered  as  fuch.  There  are  very  clear  traces  of  it 
in  authors  who  wrote  long  before  that  period  ;  and 
though  there  were  not,  we  know  that  ancient  defec¬ 
tions  were  often  inaccurate  and  imperfed,  particularly 
with  refped  to  cutaneous  affedions  ;  and  we  know  alfo 
that  thofe  affedions  which  commonly  appeared  as  fymp¬ 
tomatic  only,  were  often  negleded,  or  confounded  to¬ 
gether  under  a  general  appellation. 

The  antecedent  fymptoms  of  anxiety,  fighing,  and 
pricking  of  the  fkin,  which  have  been  fpoken  of  as  pe¬ 
culiar  to  this  difeafe,  are,  however,  common  to  many 
others  :  and  perhaps  to  all  thofe  in  which  fweatings  are 
forced  out  by  a  warm  regimen.  Of  the  fymptoms  faid 
to  be  coneomitant  of  this  eruption,  there  are  none  which 
can  be  affirmed  to  be  conftant  and  peculiar  but  that  of 
fweating.  This,  indeed,  always  precedes  and  accom¬ 
panies  the  eruption  :  and,  while  the  miliary  eruption 
attends  many  different  difeafes,  it  never,  however,  ap¬ 
pears  in  any  of  ihefe  but  after  fweating  5  and  in  perfons 
labouring  under  the  fame  difeafes  it  does  not  appear,  if 
in  fuch  perfons  fweating  be  avoided.  It  is  therefore 
probable,  that  the  eruption  is  the  effeft  of  fweating  : 
and  that  it  is  the  effedl  of  a  matter  not  before  prevail¬ 
ing  in  the  mafs  of  blood,  but  generated  under  particu¬ 
lar  circumftances  in  the  fkin  itfelf.  That  it  depends 
upon  particular  circumftances  of  the  fkin,  is  alfo  pro¬ 
bable  from  its  being  obferved  that  the  eruption  feldom 
or  never  appears  upon  the  face,  although  it  affe&s  the 
whole  of  the  body  befides ;  and  that  it  comes  upon 
thofe  places  efpeeially  which  are  more  clofely  covered  ; 
and  that  it  can  be  brought  out  upon  particular  places 
by  external  applications. 

It  is  to  be  obferved,  that  this  eruptive  difeafe  dif¬ 
fers  from  the  other  exanthemata  in  many  circumftan¬ 
ces,  efpeeially  the  following  ;  that  it  is  not  contagious, 
and  therefore  never  epidemic  5  that  the  eruption  ap¬ 
pears  at  no  determined  period  of  the  difeafe  >  that  the 
eruption  has  no  determined  duration  j  that  fucceffiva 
eruptions  frequently  appear  in  the  courfe  of  the  fame 
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fever,  and  that  fuch  eruptions  frequently  reeur  in  the 
eourfe  of  the  fame  perfon’s  life.  All  this  renders  it 
very  probable,'  that,  in  the  miliary  fever,  the  morbific 
matter  is  not  a  fubfifting  contagion  communicated  to 
the  blood,  and  thenee,  in  confequence  of  fever  and 
aflimilation,  thrown  out  upon  the  furface  of  the  body, 
but  a  matter  occafionally  produced  in  the  {kin  itfelf 
by  fweating. 

This  conclufion  is  further  rendered  probable  from 
henee,  that,  while  the  miliary  eruption  has  no  fymp- 
toms  or  coneourfe  of  fymptoms  peculiar  to  itfelf,  it, 
upon  occafions,  accompanies  almofi:  every  febrile  dif- 
eafe,  whether  inflammatory  or  putrid,  if  thefe  happen 
to  be  attended  with  fweating  \  and  from  thenee  it  may 
be  prefumed,  that  the  miliary  eruption  is  a  fymptomatie 
affedtion  only,  produced  in  the  manner  we  have  faid. 

But  as  this  fymptomatie  affedtion  does  not  always 
aceompany  every  initance  of  fweating,  it  may  be  pro¬ 
per  to  inquire,  what  are  the  eireumftances  whieh  efpe- 
cially  determine  this  eruption  to  appear  ?  And  to  this 
Dr  Cullen  gives  no  full  and  proper  anfwer.  He  can¬ 
not  fay  that  there  is  any  one  circumflance  which  in  all 
cafes  gives  oecafion  to  this  eruption  \  nor  can  he  fay 
what  different  eaufes,  in  different  eafes,  may  give  oe¬ 
cafion  to  it.  There  is  only  one  obfervation  that  ean  be 
made  to  the  purpofe  \  and  it  is,  that  thefe  perfons,  fweat¬ 
ing  under  febrile  difeafes,  are  efpecially  liable  to  the 
miliary  eruption,  who  have  been  previoufly  -weakened 
by  large  evacuations,  particularly  of  blood.  This  will 
explain  why  it  happens  to  lying-in  women  more  fre¬ 
quently  than  to  any  other  perfons  5  and  to  confirm  this 
explanation,  he  has  obferved,  that  the  eruption  has  happen¬ 
ed  to  other  women,  though  not  in  childbed,  but  who 
had  been  much  fubjedted  to  a  frequent  and  copious 
menftruation,  and  to  an  almofi  eonflant  fluor  a/bus.  He 
lias  alfo  obferved  it  to  have  happened  to  men  in  fevers, 
after  wounds  from  which  they  had  fuffered  a  great  lofs 
of  blood. 

Further,  That  this  eruption  is  produced  by  a  certain 
{late  of  debility,  is,  he  thinks,  probable,  from  its  fo  of¬ 
ten  attending  fevers  of  the  putrid  kind,  which  are  al¬ 
ways  accompanied  with  great  debility.  It  is  true,  that 
it  alfo  fometimes  attends  inflammatory  difeafes,  when  it 
cannot  be  aeeounted  for  in  the  fame  manner  \  but  he 
believes  it  may  be  obferved,  that  it  efpecially  attends 
thofe  inflammatory  difeafes  in  which  the  fweats  have 
been  long  protradled,  or  frequently  repeated,  and 
whieh  have  thereby  produced  a  debility,  and  perhaps 
a  debilitating  putrid  diathefis. 

That,  however,  the  miliary  eruption  is  not  neceffarily 
or  even  generally  connected  with  a  eertain  Hate  of  de¬ 
bility,  is  abundantly  evident  from  its  being  entirely 
wanting  in  by  much  the  greater  number  of  in  (lances 
of  typhoid  fever,  and  in  a  variety  of  other  difeafes 
where  every  pofliblc  degree  of  debility  occurs  :  And 
that  it  is  not  connected  with  any  certain  (late  of  debi¬ 
lity,  ftill  farther  appears,  both  from  the  condition  of 
thofe  affedled  with  it  in  different  inflances,  which  in 
point  of  flrength  is  very  various  \  and  likewife  from 
the  continuance  of  frefli  eruptions  with  the  fame  indi¬ 
vidual,  although  during  that  time  in  very  different 
ffates  with  refpedt  to  debility.  It  appears,  therefore, 
much  more  probable,  that  it  depends  on  fome  peculiar 
ft  ate  of  the  furfaee,  induced  by  the  eoneurring  influ¬ 
ence  of  certain  predifpofing  and  oceaflonal  eaufes. 
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It  appears  fo  clearly  that  this  eruption  is  always  a  Miliaria, 
fymptomatie  and  factitious  affedtion,  that  Dr  Cullen 
is  perfuaded  it  may  be,  in  molt  eafes,  prevented  mere¬ 
ly  by  avoiding  fweats.  Spontaneous  fvveatings,  in  the 
beginning  of  difeafes,  are  very  rarely  critical  and 
all  fweatings  not  evidently  critical  fliould  be  pre¬ 
vented,  or  at  leafl  moderated  \  and  the  promoting 
them,  by  increafing  external  heat,  is  commonly  very 
pernicious.  Even  eritieal  fweats  fliould  hardly  be  en¬ 
couraged  by  fueh  means.  If,  therefore,  fpontaneous 
fweats  arife,  they  are  to  be  cheeked  by  the  coolnefs 
of  the  chamber  ’P  by  the  lightnefs  and  loofenefs  of  the 
bedclothes ;  by  the  perfons  laying  out  their  arms  and 
hands  \  and  by  their  taking  cold  drink  :  and  in  this 
way  Dr  Cullen  thinks  he  has  frequently  prevented 
miliary  eruptions,  which  were  other  wife  likely  to  have 
appeared,  particularly  in  puerperal  women. 

But  it  may  happen,  when  thefe  precautions  have 
been  negleCled,  or  from  other  circumffances,  that  a  mi¬ 
liary  eruption  does  aCtually  appear  5  and  the  queftion 
will  then  be  put,  how  the  cafe  is  to  be  treated  ?  This 
is  a  queftion  of  confequence  ;  as  there  is  reafon  to  be¬ 
lieve  that  the  matter  here  generated  is  often  of  a  vi¬ 
rulent  kind  \  it  is  often  the  offspring  of  putrefcency 5 
and,  when  treated  by  inereaflng  the  external  heat  of 
the  body,  it  Teems  to  acquire  a  virulenee  whieh  produ¬ 
ces  thofe  fymptoms  mentioned  above,  and  proves  cer¬ 
tainly  fatal. 

It  has  been  an  unhappy  opinion  with  moft  phyfi- 
eians,  that  eruptive  difeafes  were  ready  to  be  hurt  by 
cold  \  and  that  it  was  therefore  neccffary  to  eover  up 
the  body  very  clofely,  and  thereby  increafe  the  exter¬ 
nal  heat.  We  now  know  that  this  is  a  miftaken  opi¬ 
nion  \  that  increafing  the. external  heat  of  the  body  is 
very  generally  mifehievous  \  and  that  feveral  eruptions 
not  only  admit,  but  require  the  application  of  eold  air. 

Dr  Cullen  is  perfuaded,  therefore,  that  the  pradlice 
which  formerly  prevailed  in  the  cafe  of  miliary  erup¬ 
tions,  of  covering  up  the  body  clofely,  and  both  by 
external  means  and  internal  remedies  encouraging  the 
fweatings  which  aceompany  this  eruption,  was  highly 
pernieious,  and  commonly  fatal.  He  is  therefore  of 
opinion,  that  even  when  a  miliary  eruption  has  appear¬ 
ed,  in  all  cafes  in  which  the  fweating  is  not  manifeftly 
critical,  we  fliould  employ  all  the  means  of  flopping 
the  fweating  that  are  mentioned  above  ;  and  he  lias 
fometimes  had  oecafion  to  obferve,  that  even  the  ad- 
miflion  of  eool  air  was  fafe  and  ufeful. 

This  is,  in  general,  the  treatment  of  miliary  erup¬ 
tions  :  but  at  the  fame  time,  the  remedies  fuited  to  the 
primary  difeafe  are  to  be  employed ;  and  therefore 
when  the  eruption  happens  to  aeeompany  inflamma¬ 
tory  affedtions,  and  the  fulnefs  and  hardnefs  of  the 
pulfe  or  other  fymptoms  (how  an  inflammatory  ftate 
prefen  t,  the  cafe  is  to  be  treated  by  blood-letting, 
purging,  and  other  antiphlogiftic  remedies. 

On  the  other  hand,  when  the  miliary  eruption 
attends  difeafes  in  which  debility  and  putrefeeney 
prevail,  it  will  be  proper  to  avoid  all  evacuations,  and 
to  employ  tonic  and  antifeptic  remedies,  particularly 
the  cinchona,  cold  drink,  and  eold  air. 

The  moft  diftrefling  circumflance  attending  this  af- 
fedlion,  is  the  almoft  unfupportable  ficknels  at  fto- 
niach  which  frequently  oceurs,  and  which  is  often  ob¬ 
ferved  to  precede  frefli  eruptions  taking  place  during 
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Exanthe-  the  courfe  of  the  difeafe.  With  the  view  of  counter- 
mata.  a£Hng  and  alleviating  this  fymptom,  recourfe  is  had  to 
wine  and  other  cordial  medicines.  But  with  many 
patients  nothing  is  found  to  have  fo  much  influence 
as  the  ufe  of  camphor,  particularly  when  introduced 
gradually  in  fmali  dofes,  under  the  form  of  the  viijlu - 
ra  camphorata  of  the  London  Pharmacopoeia,  or  of 
the  emulfio  camphorata  of  that  of  Edinburgh. 

Genus  XXXII.  SCARLATINA. 

*3*  Scarlet  Fever . 

Scarlatina,  Sauv .  gen.  98.  Vog.  39.  Sag.  294. 
Junck .  75. 

Sp.  I.  The  Mild  SCARLET  FEVER. 

Scarlatina  febris^  Sauv.  fp.  1.  Sydenham ,  fe<ft.  vi. 
cap.  2. 

Sp.  II.  The  Scarlet  Fever  with  Ulcerated  Sore 
Throat . 

Scarlatina  anginofa.  Withering  on  the  Scarlet  Fe¬ 
ver. 

The  mild  fear  let  fever  is  deferibed  by  Sydenham, 
who  tells  us  that  he  can  fcarce  account  it  a  difeafe  3 
and  indeed  nothing  more  feems  to  be  neceifary  in  the 
treatment  of  it  than  an  antiphlogiftic  regimen,  avoid¬ 
ing  the  application  of  cold  air  and  cold  drink.  The 
difeafe,  however,  often  rages  epidemically,  and  is  attend¬ 
ed  with  very  alarming  fymptoms,  in  which  cafe  it  is 
called  fcarlatina  anginofa. — The  beft  defeription  of  this 
diflemper  has  been  publifhed  by  L)r  Withering  in  the 
year  1778.  This  difeafe  made  its  appearance,  we  are 
told,  at  Birmingham  and  the  neighbouring  villages, 
about  the  middle  of  May  1778.  It  continued  in  all  its 
force  and  frequency  to  the  end  of  O&ober  3  varying, 
however,  in  fome  of  its  fymptoms,  as  the  air  grew  cold¬ 
er.  In  the  beginning  of  November  it  was  rarely  met 
with  3  but  towards  the  middle  of  that  month,  when  the 
air  became  warmer,  it  iiicreafed  again,  and  in  fome 
meafure  refumed  thofe  appearances  it  poffeffed  in  the 
fummer  months,  but  which  it  had  loft  during  the  cold 
winds  in  October. 

It  affected  children  more  than  adults 3  but  feldom 
occurred  in  the  former  under  two  years  of  age,  or  in 
the  latter  if  they  had  palled  their  fiftieth  year. 

Defeription.  With  various  general  fymptoms  of 
fever,  the  patient  at  firft  complains  of  a  dcje&ion  of 
fpirits,  a  flight  forenefs  or  rather  ftiffnefs  in  the  neck, 
with  a  fenfe  of  ftraitnefs  in  the  mufcles  of  the  neck 
and  ftioulders,  as  if  they  were  bound  with  cords. 
The  fecond  day  of  the  fever  this  forenefs  in  the  throat 
increafes,  and  the  patients  find  a  difficulty  in  fwallow- 
ing :  but  the  difficulty  feems  lefs  occafioned  by  the 
pain  excited  in  the  attempt,  or  by  the  ftraitnefs  of 
the  paffage,  than  by  an  inability  to  throw  the  ne- 
ceflary  mufcles  into  a£Hon.  The  fkin  feels  hot  and  dry, 
but  not  hard  3  and  the  patients  experience  frequent, 
■fmali,  pungent  pains,  as  if  touched  with  the  point  of 
a  needle.  The  breath  is  hot  and  burning  to  the  lips, 
and  thirft  makes  them  wifti  to  drink 3  but  the  ten¬ 
dency  to  ficknefs,  and  the  exertions  neceffary  in  deglu¬ 
tition,  are  fo  unpleafani,  that  they  feldom  care  to 
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drink  much  at  a  time.  They  have  much  uneafinefs 
alfo  from  wrant  of  reft  during  the  night.  In  the 
morning  of  the  third  day,  the  face,  neck,  and  breaft, 
appear  redder  than  ufual  :  in  a  few  hours  this  rednefs 
becomes  univerfal  3  and  increafes  to  fuch  a  degree  of 
intenfity,  that  the  face,  body,  and  limbs,  refemble  a 
boiled  lobfter  in  colour,  and  are  evidently  fw ollen. 
Upon  preflure  the  rednefs  vanifties,  but  foon  returns 
again.  The  ikin  is  fmooth  to  the  touch,  nor  is  there 
the  leaft  appearance  of  pimples  or  puftules.  The  eyes 
and  noftrils  partake  more  or  lefs  of  the  general  rednefs  3 
and  in  proportion  to  the  intenfity  of  this  colour  in  the 
eyes,  the  tendency  to  delirium  prevails. 

Things  continue  in  nearly  this  ftate  for  two  or 
three  days  longer,  when  the  intenfe  fcarlet  gradually 
abates,  a  brown  colour  fucceeds,  and  the  fkin  be¬ 
coming  rough,  peels  off  in  fmali  feales.  The  tume- 
fa&ion  fubfides  at  the  fame  time,  and  the  patients  gra¬ 
dually  recover  their  ftrength  and  appetite. 

During  the  whole  courfe  of  the  difeafe,  the  pulfe 
is  quick,  fmali,  and  uncommonly  feeble,  the  urine 
fmali  in  quantity  3  the  fub-maxillary  glands  fomewhat 
enlarged  and  painful  to  the  touch.  The  velum  pen¬ 
dulum  palati,  the  uvula,  the  tonfils,  and  gullet,  as  far 
as  the  eye  can  reach,  partake  of  the  general  rednefs 
and  tumefaction  3  but  although  collections  of  thick 
mucus,  greatly  refembling  the  fpecks  or  floughs  in  the 
putrid  fore  throat,  fometimes  occur,  yet  thofe  are  eafily 
wafhed  off  3  and  real  ulcerations  of  thofe  parts  were 
never  obferved. 

Thefe  are  the  moft  ufual  appearances  of  this  difor- 
der  3  but  it  too  frequently  affumes  a  much  more  fatal 
form.  In  fome  children  the  delirium  commences  in  a 
few  hours  after  the  firft  attack  3  the  fkin  is  intenfely 
hot  3  the  fcarlet  colour  appears  on  the  firft  or  fecond 
day,  and  they  die  very  early  on  the  third.  Others 
again,  who  furvive  this  rapid  termination,  inftead  of 
recovering,  as  is  ufual,  about  the  time  the  fkin  begins 
to  get  its  natural  colour,  fall  into  a  kind  of  lingering, 
and  die  at  laft  in  the  courfe  of  fix  or  eight  weeks. 

In  adults,  circular  livid  fpots  were  frequently  ob¬ 
ferved  about  the  breaft,  knees,  and  elbows  3  alfo  large 
blotches  of  red,  and  others  of  white  intermixed,  and 
often  changing  places. 

In  the  month  of  October,  when  the  air  became 
.colder,  the  fcarlet  colour  of  the  fkin  wras  both  lefs 
frequent  and  lefs  permanent.  Many  patients  had  no 
appearance  of  it  at  all  3  "while  others,  efpecially  adults, 
had  a  few  minute  red  pimples,  crowned  with  white 
pellucid  heads.  The  infide  of  the  throat  wTas  con- 
fiderably  tumefied,  its  colour  a  dull  red,  fometimes 
tending  to  a  livid.  The  pulfe  beat  in  general  130 
or  140  ftrokes  in  a  minute  3  was  fmali,  but  hard, 
and  fometimes  fufficiently  fo  to  juftify  the  opening  of 
a  vein  3  and  the  blood  thus  taken  away,  in  every  in- 
ftance,  when  cool,  appeared  fizy,  and  the  whole  craffa- 
mentum  firm. 

Happy  would  in  be,  Dr  Withering  obferves,  if  the 
baneful  influence  of  this  diforder  terminated  with  the 
febrile  fymptoms.  But  in  ten  or  fifteen  days  from 
the  ccffation  of  the  fever,  and  when  a  complete  re¬ 
covery  might  be  expelled,  another  train  of  fymptoms 
occurs,  which  at  laft  frequently  terminate  fatally. 
The  patients,  after  a  few  days  amendment,  feel  a 
fomething  that  prevents  their  farther  approach  to 

health  3 
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Exanthe-  health ;  an  unaccountable  languor  and  debility  pre- 
t  m*ta*  vail,  a  ftiffnefs  in  the  limbs,  an  accelerated  pulfe, 
difturbed  fleep,  difrelifh  to  food,  and  a  fcarcity  of 
urine.  Thefe  fymptoms,  we  are  told,  are  foon  fuc- 
ceeded  by  fwellings  of  a  real  dropfical  nature,  form¬ 
ing  fometimes  an  anafarca,  and  on  other  occafions  an 
afeites  }  and  not  unfrequently  fcarlatina  has  proved  fa¬ 
tal,  from  fupervening  hydrothorax  in  confequence  of 
the  effufion  of  water  into  the  cheft.  It  is  unneceffary 
to  remark,  that  when  this  happens,  a  fatal  termina¬ 
tion  is  more  fudden  than  from  any  other  modification 
of  dropfy. 

Dr  Withering,  after  examining  the  accounts  given 
of  this  difeafe  by  different  authors,  proceeds  to  the  diag- 
nofis.  It  may  be  diftinguifhed,  he  obferves,  from  the 
petechial  fever,  by  the  eruption  in  the  latter  appearing 
feldom  before  the  fourth  day,  by  the  regularity  and  ai- 
ItinChiefs  of  the  fpots,  and  by  its  principally  occupying 
the  neck,  the  back,  and  the  loins.  On  the  other  hand, 
in  the  fcarlet  fever,  the  eruption  generally  appears  about 
the  third  day ;  and  confifts  either  of  broad  blotches,  or 
elfe  one  continued  rednefs,  which  fpreads  over  the  face 
and  the  whole  body. 

In  the  fever  called  'purpura ,  the  puftules  are  pro- 
minent,  keep  their  colour  under  preffure,  and  never 
appear  early  in  the  difeafe  ;  whereas  in  the  fcarlet  fe¬ 
ver,  the  eruption  appears  more  early,  is  not  prominent, 
but  perfectly  fmootli  to  the  touch,  and  becomes  quite 
white  under  preffure. 

Although  the  purple  fever  and  fcarlatina  may  be 
eonne&ed  by  fome  general  caufe,  yet  our  author  takes 
occafion  to  obferve,  that  they  cannot  be  mere  modifi¬ 
cations  of  the  fame  eruption  :  for  examples  occur, 
he  fays,  of  the  fame  perfon  being  firft  feized  with  one 
of  thefe  diforders,  and  afterwards  writh  the  other  ; 
but  he  never  met  with  an  inftance  of  the  fame  perfon 
having  the  fcarlet  fever  twice  \  and  he  believes  it  to 
be  as  great  an  improbability  as  a  repetition  of  the 
fm  allpox. 

This  diforder  is  particularly  diftinguifhed  from  the 
meafles ,  we  are  told,  by  the  want  of  that  cough,  wa¬ 
tery  eye,  and  running  at  the  nofe,  which  are  known 
to  be  the  predominant  fymptoms  in  the  early  ftate 
of  the  meafles,  but  are  never  known  to  exift  in  the 
fcarlatina. 

From  the  erysipelas  this  difeafe  is  difl  inguifhable, 
by  the  limited  feat  of  the  former,  together  with  its  not 
being  contagious. 

The  cynanche  maligna ,  however,  is,  according  to  Dr 
Withering,  more  difficult  to  diftinguifh  from  this  difeafe 
than  any  other  *,  and  yet  the  diflin&ion  is,  he  thinks,  a 
matter  of  the  greateft  importance,  as  the  method  of 
treatment,  according  to  him,  ought  to  be  extremely 
different.-— Although,  in  a  number  of  eircumftances, 
theft  two  difeafes  bear  a  very  great  reftrnblance,  yet, 
with  a  little  attention,  the  one  may  in  general,  he  thinks, 
be  diftinguifhed  from  the  other.  From  Dr  Fother- 
gill’s  account  of  the  fore  throat  attended  with  ulcers, 
our  author  has  made  out  the  following  chara&erifti- 
cal  eircumftances  of  the  two  difeafes,  contrafted  to  one 
anot  her. 


Scarlatina  Anginofa. 
Sefon .  .  Summer  .  .  Au¬ 
tumn. 


Angina  Gannrenofa. 
Staf on,  .  Spring  .  .  Win¬ 
ter, 


cine; 

Scarlatina  Anginofa. 

Air, ,  Hot .  ,  Dry. 

Places,  High  .  .  Dry  . .  . 
Gravelly. 

Subje&s,  Vigorous.  Both 
fexes  alike.  .  Robuft  in 
moft  danger. . .  . 

Skin,  Full  fcarlet  .  .  .  . 
fmooth  .  .  If  pimply, 
the  pimples  white  at 
the  top  .  .  Always  dry 
and  hot. 

Eyes.  Shining,  equable, 
intenfe  rednefs,  rarely 
watery. 

Throat.  In  fummer,  ton- 
fils,  &.c.  little  tume¬ 
fied  $  no  flough  .  .  In 
autumn,  more  fw7elled. 
Integuments  feparating 
.  .  Sloughs  w  hite. 

Breath.  Very  hot,  but  not 
fetid. 

Voice.  In  fummer,  natural. 

Bowels.  Regular  at  the 
acceflion. 

Blood .  Buffy.  .  Firm. 

Termination.  The  3d,  5th, 
8th,  or  nth  day. 

Nature.  Inflammatory. 


Practice, 

Angina  G angrenefa.  S ^rlatir*. 
Air. .  Warm  .  .  Moift. 

Peaces.  Clofe.  .  Low  .  . 

Damp.  .  Marfhy. 


Subjects.  Delicate  . .  Wo¬ 
men  and  funale  chil¬ 
dren.  Robuit  auults  not 
in  danger. 

Skin.  Red  timft  .  .  pim¬ 
ply.  .  The  pimples  red¬ 
der  than  the  inteiftices 
. .  bedewed  with  fwcat 
towards  morning. 

Eyes.  Inflamed  and  wa¬ 
tery,  or  funk  and  dead. 


Throat .  Tonfils,  &c.  con- 
fiderably  fwrclled  and 
ulcerated  .  .  .  Sloughs 
dark  brown. 


Breath .  Offenfive  to  the 
patients  and  afliflants. 

Voice.  Flat  and  rattling. 

Bowels.  .  Purging  at  the 
acceflion* 

Blood .  .  Florid  .  .  Tender . 

Termination .  No  ftated 

period. 

Nature.  Putrid. 


It  is  not  pretended,  Dr  Withering  remarks,  that  all 
the  above-contraftcd  fymptoms  will  be  met  with  in 
every  cafe.  It  is  enough,  he  obferves,  that  fome  of 
them  appear  *,  and  that  if,  conjoined  with  the  confi- 
deration  of  the  prevailing  conftitution,  they  enable  us 
to  direCl  that  mode  of  treatment  which  will  moft  con¬ 
tribute  to  the  relief  of  the  fick. 

But  notwithftanding  the  attention  which  Dr  Wi¬ 
thering  has  bellowed  upon  this  fubjeCl,  we  are  Hill 
decidedly  of  opinion,  that  the  difeafe  which  he  has  fo 
accurately  deferibed  under  the  title  of  fcarlatina  angino¬ 
fa ,  is  in  reality  the  fame  affedlion  with  the  malignant 
ulcerous  fore  throat  of  Ruxham  and  Fothergill.  Dur¬ 
ing  different  epidemics,  this  difeafe,  like  fmallpox  and 
meafles  in  different  feafons,  is  confiderably  varied  in 
its  appearance.  But  ftill  there  occurs  fucli  a  fimila- 
rity  as  clearly  marks  the  famenefs  of  the  affe&ion. 
And  indeed  this,  as  in  the  cafe  of  the  fmallpox,  is 
abundantly  demonftrated  by  infection  from  one  con¬ 
tagion  giving  protection  again  ft  fucceeding  ones,  al¬ 
though  the  appearances  be  much  varied.  This  has  parti¬ 
cularly  appeared  at  Edinburgh,  wffiere  the  difeafe  has  of 
late  prevailed  as  an  epidemic  on  five  different  years,  viz. 
1774-75,  1782-83,  1789  90,  1797-98,  and  1804-5. 
During  the  firft  of  thefe  occaficns,  ih  the  greater  part  of 
patients,  the  fore  throats  were  of  a  very  gangrenous  and 
malignant  nature  :  during  the  fecond,  the  difeafe  more 
commonly  appeared  under  the  form  of  what  might  be 
called  fimple  fcarlatina  :  and  during  the  other  epi¬ 
demics,  the  contagion  was,  if  we  may  be  allowed  the  tx- 
preffion,  of  an  intermediate  nature.  But  it  i>  farther  to 
be  remai  ked,  tl  at  during  evtrv  one  of  thole  epidemics, 
when  fcveral  children  of  a  family  were  at  the  fame  time 
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Praftice. 

Esanthe-  fibje&ed  to  the  infeftion,  in  one  the  difeafe  would  have 
™ata-  been  attended  with  almoft  all  the  fymptoms  mentioned 
in  the  column  of  fcarlatina  anginofa ,  with  refpeft  to 
fkin,  eyes,  throat,  breath,  bowels,  termination  of  the 
affedions,  &c.  In  another,  would  have  occurred  all 
the  fymptoms  with  refped  to  thofe  particulars  which 
he  has  mentioned  under  the  column  of  angina  gan- 
grenofa .  While  at  the  fame  time,  in  numberlefs  in- 
ftanccs,  even  in  the  fame  patient,  the  difeafe  at  its 
commencement  has  ftiown  evident  marks  of  an  inflam¬ 
matory,  and  at  its  termination  of  a  putrid  tendency. 
And  there  cannot  be  a  doubt,  that  both  the  fcarlatina 
anginofa  of  Withering,  and  the  cynanche  maligna,  as 
deferibed  by  Fothergill  and  Huxham,  have  occurred  in 
every  feafon  and  fituation,  and  have  affe&ed  perfons  of 
every  age  and  eonflitution  not  before  fubjc&ed  to  either 
difeafe. 

Caufes.  i.  Dr  Withering  affirms,  that  the  immediate 
caufe  of  this  difeafe  is  a  poifon  of  a  peculiar  kind  com¬ 
municable  by  contagion. 

2.  That  this  poifon  firft  takes  poffeftion  of  the 
mucous  membrane  lining  the  fauces  and  the  nofc  • 
and  either  by  its  action  upon  the  fecretory  glands, 
or  upon  the  mucus  itfelf,  affimilates  that  mucus  to  its 
own  nature, 

3.  That  it  is  from  this  beginning,  and  from  this  on¬ 
ly,  that  it  fpreads  to  the  ftomaeh,  <Stc.  and  at  length 
a£ls  upon  the  fyftem  at  large. 

4.  That  its  firft  a&ion  upon  the  nerves  is  of  a  feda- 
tive  or  debilitating  nature. 

5.  That  in  confequence  of  certain  lawTs  of  the  ner¬ 
vous  fyftem,  when  the  debilitating  effe&s  operate  upon 
the  fenforium  commune,  a  rea&ion  takes  place  }  and 
that  this  reaction  is,  c ceteris  paribus ,  proportioned  to  the 
debilitating  power. 

6.  That,  in  confequence  of  this  rea&ion  of  the 
nervous  fyftem,  the  vibratory  motion  of  the  capillary 
blood-veffels  dependant  thereon  is  greatly  increafed  \ 
an  unufually  large  quantity  of  blood  is  accumulated  in 
thofe  veffels ;  the  heart  and  large  blood-veffels  arc  de¬ 
prived  of  their  cuftomary  proportion  ;  and  hence,  though 
ftinmlated  to  more  frequent  contraction,  the  pulfe  mu  ft 
necelfarily  be  feeble. 

7.  That  as  violent  exertions  are  followed  by  debility, 
upon  the  ceflation  of  the  fever,  the  capillary  veffels, 
which  had  aCted  with  fuch  unufual  violence,  are  left  in 
a  ftate  of  extreme  debility,  and  are  long  in  recovering 
their  tone ;  hence  it  is  that  fo  many  patients  afterwards 
become  dropftcal. 

Dr  Withering  next  proceeds  to  the  confidcration  of 
the  different  remedies,  which  cither  are  at  prefent  in 
common  ufe,  or  have  been  recommended  as  proper  in 
this  difeafe. 

Cure.  Blood-letting  has  been  recommended  by  au¬ 
thors  5  but  fuch  was  the  ftate  of  the  pulfe  in  this  dis¬ 
order,  at  leaft  during  the  fummer  months,  that  it  was 
not  in  any  inftance  thought  advifable  to  take  away 
blood.  In  iome  cafes,  indeed,  where  the  fiery  red- 
nefs  of  the  eyes  feemed  to  demand  the  ufe  of  leeches, 
they  were  had  recourfe  to,  but  never  with  any  ad¬ 
vantage.  In  the  harveft  months,  when  the  pulfe  was 
more  firm,  and  when  fuffocation  feemed  to  be  threaten¬ 
ed  from  the  (welling  in  the  fauces,  blood-letting  was 
Dmetimes  advifed-j  but  (till  with  lefs  advantage  than 
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one  would  have  expeCled  in  almoft  any  other  fitua-  Scarlatina, 
tion.  ’ .* 

Vomiting.]  This,  Dr  Withering  obferves,  feems  to 
be  the  remedy  of  nature  •  and  he  is  furprifed  how  it 
(hould  have  been  omitted  by  feveral  authors  who  have 
gone  before  him.  Vomiting,  he  fays,  moft  amply  ful¬ 
fils  the  indications  arifing  both  from  a  confideration  of 
the  caufe  and  of  the  cffeCIs  5  and  a  liberal  ufe  of  the  re¬ 
medy  he  holds  forth  as  the  true  foundation  for  fnccefs- 
ful  pra&ice  in  fearlet  fever  and  fore  throat.  Plis  com¬ 
mon  form  of  emetie  is  a  combination  of  tartar  emetic 
and  ipecacuanha,  given  in  pretty  fmart  dofes ;  and  thefe 
are  to  be  repeated  at  leaft  once  in  48  hours,  and  in  the 
worft  cafes  fo  often  as  twice  in  24  hours. 

Purging.]  The  aCtion  of  purgatives  is  confidered 
by  Dr  Withering  as  altogether  repugnant  to  the  cura¬ 
tive  indications  in  this  difeafe  :  for  the  poifons,  as  for¬ 
merly  remarked,  being  received  into  the  fyftem  by  the 
fauces,  the  operation  of  a  purge,  inftead  of  difeharging 
it,  can  only  promote  its  diffulion  along  the  alimentary 
canal  ;  and,  in  fad,  we  are  told,  that  when  even  a 
fpontaneous  purging  fupervenes  in  this  difeafe,  the  pa¬ 
tients  fink  fo  amazingly  fall,  that  it  is  not  within  the 
reach  of  art  to  fupport  them.  When,  however,  a  con- 
fiderable  quantity  of  acrid  matter  paffing  from  the  fauees 
into  the  ftomaeh,  makes  its  way  to  the  reClum,  a  confi- 
derable  degree  of  loofenefs  often  takes  place.  And  al¬ 
though  evacuations  from  the  fyftem  in  general  by  means 
of  cathartics  may  be  hurtful,  yet  patients  often  obtain 
great  relief  from  a  free  difeharge  of  this  matter  •  and 
by  difeharging  it,  purgatives  have  the  effeCt  even  of 
preventing  an  evacuation  from  the  fyftem,  which  would 
other  wife  take  place. 

Sudorifics.  Cordials.  Alexipharmics.]  None  of 
thefe  remedies  wore  found  beneficial.  With  refpeCI  to 
cordials,  Dr  Withering  obferves,  that  although  they 
feein  to  be  indicated  by  the  great  lofs  of  ftrengtli  and 
feeble  pulfe,  yet  the  certain  confequence  of  their  ufe 
always  was,  an  inereafe  of  reftleffnefs,  of  the  delirium* 
and  of  the  heat. 

Diuretics.]  Thefe  were  found  very  beneficial.  The 
vegetable  fixed  alkali  is  recommended  as  the  moft  pro¬ 
per  article  of  this  kind  :  a  dram  or  twp  may  be  eafily 
[wallowed  every  24  hours,  by  giving  a  fmall  quantity 
in  every  thing  the  patient  drinks.  Diuretics,  however, 
have  been  found  principally  ferviceable,  by  pra&itioners 
in  general,  in  thofe  cafes  where  the  urine  is  obferved 
to  be  fcanty,  and  where  dropfical  fymptoms  have  taken 
place. 

Cinchona.]  No  medicine,  we  are  told,  ever  had 
a  fairer  trial  in  any  difeafe  than  the  Peruvian  bark 
had  in  this  epidemic  ;  for  the  feeble  pulfe,  great  pro- 
ft ration  of  ftrengtli,  with  here  and  there  a  livid  fpot, 
were  thought  to  be  fuch  undeniable  evidences  of  a  pu¬ 
trid  tendency,  that  cinehona  was  poured  down  not 
with  a  fparing  hand.  But  this  was  only  at  firft  ;  for 
thefe  livid  fpots  and  the  Houghs  in  the  throat  being 
found  to  be  the  effe6Is  of  inflammation  inftead  of  pu~ 
trefa&ion,  and  the  bark  inftead  of  diminifhing,  rather 
increafing  thefe  fymptoms,  it  was  at  laft  entirely  laid 
afide  by  Dr  Withering  in  his  pra&ice'.  But  although 
cinchona  may  not  have  been  fuccefsful  with  a  particu¬ 
lar  epidemic  at  a  particular  place  ;  yet  from  the  con¬ 
curring  teftimony  of  many  pra&itioners,  it  is  very  com¬ 
monly 
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Exanthe-  monly  found  to  be  produclive  of  good  effects  :  And 
mats.  tiiere  is  perhaps  no  remedy  on  which  greater  depend* 
v  ance  is  in  general  put,  particularly  ai  the  advanced  pe¬ 
riods  of  the  difeafe,  where  the  foetor  is  confiderable. 

Upon  the  fame  principles  that  cinchona  was  pre- 
feribed,  fixable  air  was  at  firft  likewife  advifed,  but 
'  with  no  evident  effects  either  one  way  or  another. 
Dulcified  acids  were  alfo  had  rccourfe  to,  but  with  no 

advantage.  ...  r 

Opiates.]  Thefe,  although  recommended  by  tome 
authors  for  the  removal  of  inquietude  and  watchfulnefs, 
yet  in  this  epidemic,  inftead  of  effecting  thefe  purpofes, 
always  increafed  the  diffrefs  of  the  patient. 

Blitters.]  In  the  fummer  appearance  of  the  difeafe, 
blitters  were  universally  detrimental ;  they  never  failed 
to  haften  the  delirium  ;  and  if  the  cafe  was  of  the 
wortl  kind,  they  too  often  confirmed  its  fatal  tendency. 
But  although  this  may  have  been  the  cafe  during  the 
epidemic  which  Dr  Withering  deferibes,  it  has  by  no 
means  been  generally  obferved.  On  the  contrary,  by 
the  early  application  of  blitters  to  the  external  fauces, 
both  the  glandular  fwellings  and  likewife  the  difeharge 
from  the  mouth  and  fauces  have  been  much  diminith- 
ed  ;  and  praaitioners  have  believed,  not  without  pro¬ 
bable  reafon,  that  the  after-affeaions  of  the  throat 
were  lefs  confiderable  than  would  otherwife  have  been 
the  cafe. 

Injeaed  gargles  of  con  tray  erva  decoaion,  iweetened 
with  oxymel  of  fquills,  &c.  were  found  very  beneficial 
in  bringing  always  large  quantities  of  vifeid  ropy  fluff 
from  the  fauees. 

The  immcrfwn  of  the  feet  and  legs  in  warm  water, 
although  it  did  no  harm,  yet  did  not  either  procure 
fleep  or  abate  the  delirium,  as  it  frequently  does  in 
other  kinds  of  fever. 

As  in  fummer  it  was  found  difficult  to  keep  the  pa¬ 
tients  fufficiently  cool,  they  were  ordered  to  lie.  upon 
a  mattrefs  inftead  of  a  feather-bed  •,  a  free  circula¬ 
tion  of  air  was  kept  up  j  and  where  the  patients  ftrength 
would  admit  of  it,  they  were  ordered  frequently  out 
of  doors.  Animal  food  and  fermented  liquors  were 
denied  them,  and  nothing  allowed  but  tea,  coffee, 
chocolate,  milk  and  water,  gruel,  barley-water,  and 

fuch  articles.  e  . 

With  refpeft  to  the  dropfical  diforder  which  io  fre¬ 
quently  fucceeds  to  this  complaint,  it  was  never  obfer¬ 
ved,  Dr  Withering  remarks,  when  the  preceding  fymp- 
toms  had  been  properly  treated, 

When  called  upon  to  patients  in  the  dropfical  date, 
lie  began  his  praftice  by  a  dofe  of  calomel  at  night, 
and  a  purgative  in  the  morning.  When  a  febrile 
Dulfc  attended  the  other  fymptoms,  emetics  were  ufe- 
ful,  as  well  as  the  faline  draughts  and  other  neutral 
falts.  When  great  debility,  comatofe  or  peripneu- 
monic  fymptoms  occurred,  bliilers  were  found  very  fer- 
viceable  :  but  when  dropfical  fymptoms  were  the  prin¬ 
cipal  caufe  of  complaint,  fmall  dofes  of  rhubarb  and 
calomel  were  advifed  ;  reeourfe  was  alfo  had  to  diluted 
folutions  of  fixed  alkalies,  fquills,  Seltzer  waters,  and 
other  diuretics. 

When  the  urine  flows  freely,  fteel  and  other  tomes 
are  recommended  j  together  with  gentle  exercife,  high- 
feafoned  food,  wine,  and  the  wearing  of  flannel  in  con- 
la£f  with  the  ikin. 

Dr  Withering  concludes  his  effay  with  an  enumera- 


Practice 

tion  of  feveral  cafes,  treated  according  to  the  principles  Urticaria, 
above  laid  down.  The  fuccefsful  termination  of  thefe  V-. 
cafes  demondrates  the  propriety  of  the  praftice  which 
he  has  recommended  \  at  lead  for  the  epidemic  under 
the  form  in  which  it  then  appeared. 

Since  Dr  Withering’s  publication,  two  other  prac¬ 
tices  have  obtained  confiderable  celebrity  in  this  difeafe. 

The  one  is  daihing  cold  water  on  the  furfaee  of  the 
body  in  the  manner  recommended  by  Dr  Currie  in 
proper  fevers.  It  is,  however,  very  certain  that  al¬ 
though  tliis  may  obviate  fymptoms,  and  particularly 
diminiih  the  heat  when  very  urgent,  yet  it  never  pro¬ 
duces  an  artificial  termination  of  the  difeafe  as  fome 
have  alleged.  When  the  contagion  of  fcarlatina  is  in¬ 
troduced  into  a  human  body,  never  before  fubje£ted  to 
the  difeafe,  it  mud,  like  fmallpox'  and  meades,  run  a 
certain  courfe,  and  the  attention  of  the  pradlitioner 
mud  merely  be  employed  in  endeavouring  to  render 
that  courfe  as  mild  as  he  can,  principally  by  obviating 
urgent  fymptoms. 

The  other  remedy  lately  introduced,  and  highly 
commended  in  fcarlatina  anginofa,  is  the  oxygenated 
muriatic  aeid.  This  has  been  particularly  extolled  by 
Mr  John  Ayrcy  Braithwaite,  furgeon  at  Lancader. 

One  dram  of  the  oxygenated  muriatic  acid  is  mixed 
with  eight  ounces  of  didilled  water.  This  quantity  he 
dire 61s  to  be  taken  by  a  patient  at  the  age  of  puberty 
every  day.  But  the  quantity  mud  be  regulated  by  the 
age  and  fituation  of  the  patient.  This  remedy  alfo  is 
only  ufeful  as  obviating  fymptoms,  particularly  the  af¬ 
fection  of  the  throat.  But  with  this  intention  we  have 
often  employed  it  with  great  advantage. 


Genus  XXXIII.  URTICARIA. 

Nettle-rash. 

Febris  urticata,  Vog.  40. 

Uredo,  Lin.  8. 

Purpura  urticata,  Junch.  75. 

Scarlatina  urticata,  Sauv.  fp.  2. 

Eryfipelatis  fpecies  altera,  Sydenham ,  fc6t.  vi. 
cap.  6. 

Febris  fearlatina,  et  febris  urticata,  Meyferey , 
Mai.  des  armees,  291  et  feq. 

Defcription .  This  difeafe  has  its  Englifh  name  of 
nettlc-rafh  from  the  refemblance  of  its  eruption  to  that 
made  by  the  dinging  of  nettles.  Thefe  little  elevations 
upon  the  ikin  in  the  nettle-raih  often  appear  indant- 
aneoudy,  efpecially  if  the  ikin  be  rubbed  or  fcratched, 
and  feldom  day  many  hours  in  the  fame  place,  and 
fometimes  not  many  minutes.  No  part  of  the  body  is 
exempt  from  them  j  and  where  many  of  them  rife  to¬ 
gether,  and  continue  an  hour  or  two,  the  parts  are 
often  confiderably  fwelled  5  which  particularly  happens 
in  the  face,  arms,  and  hands.  Thefe  eruptions  will 
continue  to  infed  the  ikin,  fometimes  in  one  place  and 
fometimes  in  another,  for  one  or  two  hours  at  a  time, 
two  or  three  times  every  day,  or  perhaps  for  the 
greated  part  of  the  24  hours. — In  fome  perfons  they 
lad  only  a  few  days,  in  others  many  months  j  nay, 
fometimes  the  difeafe  has  laded  for  years  with  very 
fliort  intervals. 

But  though  the  eruption  of  the  urticaria  refembles, 
-as  already  obferved,  that  produced  by  the  flinging  of 

nettles, 
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Exanthe-  nettles,  it  is  foilietimes  accompanied  with  long  weals, 
.  as  if  the  part  had  been  ftruck  with  a  whip.  What-’ 

^  ever  be  the  lhape  of  tliefe  eminences,  they  always  ap¬ 
pear  folid,  without  having  any  cavity  or  head  con¬ 
taining  either  water  or  any  other  liquor  ;  and  this 
affords  an  eafy  mark  whereby  this  difeafe  may  be  di- 
ftingui died  from  the  itch.  For  it  often  happens,  that 
the  infufferable  itching  with  which  this  eruption  is  at¬ 
tended,  provokes  the  patient  to  leratch  the  parts  fo 
violently,  that  a  fmall  part  of  the  cuticle  on  the  top  of 
tliefe  little  tumors  is  rubbed  off-,  a  little  fcab  fucceeds ; 
and,  when  the  fwelling  is  gone  down,  there  is  left  an 
appearance  hardly  to  be  diilinguilhed  from  the  itch, 
but  by  the  cireumflar.ee  jutl  now  mentioned.  The 
nettle -rath  alfo  further  differs  from  the  itch,  in  not 
being  infectious. 

Caufes ,  &c.  Dr  Heberden  is  inclined  to  aferibe 
this  diftemper  to  fome  mechanical  caufe  outwardly  ap¬ 
plied  to  the  {kin.  He  obferves,  that  moft  people  fuf- 
fer  in  a  fimilar  manner  from  the  real  flinging  of  nettles. 
Covvhagc,  or,  as  it  is  corruptly  called,  'cow-itch,  a 
fort  of  phafeolus,  or  French  bean,  the  pod  of  which 
is  covered  over  with  a  kind  of  down  or  hair,  and  the 
effecl  of  which  upon  the  fkin  is  much  the  fame  as  that 
of  nettles ;  and  almoft  any  hairs  cut  equally  fhort,  and 
fprinklcd  upon  the  fkin,  whenever  they  happen  to  flick 
in  it,  will  make  the  part  itch  or  {mart  in  fuch  a  man¬ 
ner  as  to  give  great  uneafinefs  ^  it  is  alfo  a  considerable 
time  before  the  fkin  can  be  cleared  of  the  finer  ones, 
when  once  they  are  ftrenved  upon  it. 

Reaumur,  in  the  fourth  memoir  of  his  Hiftory  of 
Infers,  deferibes  a  fpeeies  of  caterpillars  to  which  be¬ 
long  a  fort  of  hairs  almoft  invifible  to  the  naked  eve, 
which  are  eafily  detached,  and  frequently  float  in  the 
air  round  their  neft,  though  it  have  not  been  at  all 
disturbed.  The  touch  of  thefc  hairs  has  a  fimilar  effort 
with  the  cow-itch  5  that  is,  they  occafion  intolerable 
itch  mgs  with  little  bumps  and  rednefs,  arifmg  fome- 
times  to  a  flight  inflammation.  Thefe  he  found  would 
continue  four  or  five  days,  if  the  animal  or  the  neft 
had  been  much  handled  ;  and  though  they  had  not 
been  touched  at  all,  yet,  by  only  walking  near  their 
nefts,  the  fame  effects  would  be  brought  on,  but  for  a 
fhorter  time.  Thefe  hairs  afTe#  the  fkin  in  this  man¬ 
ner  by  flicking  in  it,  as  he  could  perceive  with  a  glafs  of 
a  great  magnifying  power  •,  for  with  one  of  a  fmall'power 
they  were  not  vifible.  The  uneafy  fenfations  caufi  d  bv 
tliefe  fmall  wounds,  not  only,  as  he  fays,  laft  feveral 
davs,  but  move  from  one  part  of  the  body  to  another  ;  fo 
that  they  will  ccafe  upon  one  wrift,  and  immediately 
,  &ln  011  other ;  from  the  wrift  they  will  go  to  the 
lngcis  or  the  face,  or  even  to  the  parts  of  the  b  dy 
which  are  covered.  He  fuppofes,  that  the  motions  of 
the  body,  when  much  of  this  fine  down  lies  near  or  upon 
the  fkin,  may  drive  it  from  one  part  to  another,1  or 
change  what  was  lying  there  inofFenfively  to  a  fituation 
H  to  make  impenetrate  into  the  fkin.  Neither  cold 
water,  nor  oil,  nor  fpirit  of  wine,  with  which  the 
parts  affe&ed  were  bathed,  had  any  effea  in  removing 
t.ic  itching.^  He  thinks  the  moft  efficacious  remedy 
uc  1  *or  complaint  was,  to  rub  the  parts 

jtrongly  with  parfley,  which  inftantly  leffened  the  fen- 
atu  n1',  and  after  two  or  three  hours,  entirely  freed  the 
parent  from  them.  It  is  alfo  well  known,  that  many 

PVol  XIII rplllair I  ^  °nly  Walking  over  thc  haiidsV 
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will  produce  fomething  like  this  effea  on  the  parts 
■which  they  touch,  and  undoubtedly  irom  the  fame 
caufe. 

Dr  Heberden  afks,  Is  it  impoftible  that  the  nettle-* 
rafli  fhould  arife  from  the  fame  caufes^  or  from  others 
fimilar,  which  we  mits  by  looking  too  deeply  for 
them  in  the  blood  and  humours  ?  Such,  fays  he,  may 
have  been  its  origin  in  fome  inftances,  where  it  has 
lafted  only  a  few  days  5  but  where  this  affeaion  has 
continued  for  fome  years,  in  perfons  who  change  their 
linen  every  day*  and  who  bathe  frequently  all  the 
time,  it  can  hardly  be  aferibed  to  fueh  art  external 
caufe.  He  has  obferved  it  frequently  to  arife  from 
cantharides  :  but  though  it  has  continued  many  w  eeks 
arter  the  removal  of  the  bliiler,  yet  it  might  be  lu- 
pedfed.  that  this  arofe  from  the  fine  fpiculae  of  the 
cantharides  flicking  all  this  time  about  the  {kin  *,  it 
being  cuftomary  to  ftrew  much  of  the  dry  powder  of 
the  cantharides  over  the  blifter-plaffer,  whence  it  may 
readily  .be  carried  to  other  parts  of  the  body.  But  it 
is  certain  that  fimilar  effects  will  fometimes  follow  the 
internal  ufe  of  wild  valerian  root,  or  the  eating  of  lifh 
not  fufficiently  dr  died  ;  mufcles,  fhrimps,  and  even 
honey,  and  the  kernels  of  fruits,  will  alfo  fometimes 
produce  fymptems  of  a  fimilar  kind.  But  whatever 
be  its  caufe,  Dr  Heberden  never  faw  any  icafon  to 
fuppofe  that  the  nettle-rafh  had  in  any  way  vitiated 
the  humours  to  fuch  a  degree  as  to  require  the  ufe  of 
internal  remedies  ;  and  if  the  itching  could  be  cer¬ 
tainly  and  expeditiouliy  allayed,  there  would  be  no 
occafion  for  any  .  farther  cure.  He  concludes  this 
hi  it;  cry  of  the  difordcr  with  a  cafe  communicated 
to  him  by.Dr  Mimfey,  phyfician  of  Chelfea  College 
and  in  which  thc  difeafe  appeared  with  uncommon 
violence. 

W.  A.  aged  near  30,  of  a  thin  fpare  habit,  was 
ieizcd  with  a  diforder  attended  with  lymptoms  of  a 
very,  uncommon  kind.  Whenever  he  went  into  the 
air,  if  the  fun  fhined  bright,  he  was  feized  with  a 
tickling  of  his  flefh  on  thofe  parts  expefed  to  the  fun  : 
this  tickling, .  by  his  continuing  in  the  air,  inereafed  to 
a  violent  itching,  attended  w  ith  gn  at  heat  and  pain  : 
the  fkin  would  then  be  almoft  as  red  as  vermilion,  and 
thicken  like  leather  •  and  this  remained  till  lie  went  out 
of  the  open  air,  and  then  abated  in  about  1 5  or  20  mi¬ 
nutes.  This  happened  only  w  hen  the  fun  was  above 
the  horizon  ;  at  other  times  he  was  w  hat  he  called 
quite  well. — But  it  was  not  owing  to  the  heat  of  the 
fun  •,  for  the  fun  in  winter  affected  him  full  as  much, 
if  not  more,  and  the  heat  of  the  fire  had  no  fueh  ef¬ 
fect.  I  hus  he  was  confined  to  the  houfe  for  10  years. 
He  tried  feveral  hofpitals,  and  had  advices  from  many 
physicians,  wit  lion  t  the  leaf!  abatement  of  his  com¬ 
plaints.  At  laft  it  was  agreed  by  a  confultation  of 
phyficians,  that  he  fhould  try  dipping  in  fait  w  ater  ; 
which  he  did  at  ^  armouth  for  13  weeks,  without  any 
vifible  amendment.  Ore  hot  day,  having  pulled  off 
his  clothes  and  gone  into  the  fea  in  the  middle  of  the 
day,  the  heat  diffufed  itfolf  fo  violently  all  over  his 
body  that,  by  the  time  he  had  put  on  his  clothes, 
his  eyefight  began  to  fail,  and  he  was  compelled  lo  lie 
down  upon  the  ground  to  lave  himfilf  from  falling.  The 
moment  he  lay  down,  the  faintnefi  went  off:  upon  this 
he  got  up  again  ;  but  had  no  foemt-r  arifen,  than  he 
found  himfelf  in  the  foimer  condition;  he  therefor*  lay 
X  x  down 
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down  again,  and  immediately  recovered.  He  continued 
alternately  getting  up  and  lying  down,  till  the  diforder 
trsgan  to  be  exliaufled,  which  was  in  about  half  an 
hour  \  and  he  was  frequently  obliged  to  have  recourfe 
to  the  fame  expedient. 

Having  at  laft  accidentally  met  with  Dr  Monfey, 
this  phyfician  queftioned  him  concerning  the  caufe  of 
the  diforder  ;  but  nothing  could  be  gueffed  at,  ex¬ 
cepting  that  the  patient  owned  he  had  one  winter 
lived  entirely  upon  bullock’s  liver  and  porter,  from 
inability  to  purchafe  better  vi&uals.  A  comrade  lived 
with  him  at  that  time,  on  the  fame  provifions  \  and 
he  alfo  was  affe&ed  in  a  fimilar  manner,  though  in  a 
lefs  degree,  and  had  recovered.  This  patient  was  then 
fir  ft  put  upon  a  courfe  of  Dover’s  fweating  powder 
without  any  effeft,  and  afterwards  tried  a  courfe  of  ni¬ 
trous  ones  with  the  fame  bad  fuccefs.  At  laft  Dr 
Monfey  determined  to  try  the  eflfedl  of  mercury,  which 
happily  proved  effeSual  in  removing  this  obftinate  and 
uncommon  diftemper.  The  patient  began  with  taking 
five  grains  of  calomel  for  three  nights  running,  and  a 
cathartic  next  morning.  In  this  courfe  he  went  on  for 
near  a  fortnight,  at  the  end  of  which  he  found  him- 
felf  very  fenfibly  relieved.  This  encouraged  him  to  go 
on  rather  too  boldly,  by  which  means  a  (light  faliva- 
tion  enfued  j  however,  that  went  off  foon,  and  in  about 
fix  weeks  he  was  quite  well. — Some  time  after,  he  was 
threatened  with  a  return  of  his  diforder  \  but  this  was 
effe&ually  relieved  by  a  dofe  of  calomel,  which  he  had 
afterwards  occafion  to  repeat  for  the  fame  reafon,  and 
with  the  fame  fuccefs  \  but  at  laft  the  diforder  feemed 
to  be  radically  cured,  by  his  having  no  further  fymp- 
toms  of  a  relapfe. 

Genus  XXXIV,  PEMPHIGUS. 

Pemphigus,  Sauv.  gen.  93.  Sag,  291. 

Morta,  Lin.  I. 

Febris  bullofa,  Vog.  41. 

Pemphigus  major,  Sauv.  fp.  1. 

Exanthemata  ferofa,  C.  Pi/on.  Obf.  150. 

Febris  pemphygodes,  Ep/iem.  Germ.  D.  I.  A.  viii. 
Obf.  56. 

Pemphigus  caftrenfis,  Sauv.  fp.  2. 

Febres  fyneches,  cum  veficulis  per  pe&us  et  col- 
lum  fparfis,  Morton .  App.  ad  Exerc.  II. 

Pemphigus  Helveticus,  Sauv.  fp.  3.  Langhans  in 
A61.  Helvet.  vol.  ii.  p.  260.  et  in  Befchreibung 
des  Siementhals,  Zurich  1753. 

This  is  a  very  rare  difeafe,  infomuch  that  Dr  Cul¬ 
len  declares  he  never  faw  it.  He  declines  taking  the 
deferiptions  of  foreign  phyficians  :  wTe  fhall  therefore 
content  ourfelves  with  giving  an  inftance  of  this  very 
uncommon  diftemper,  as  it  was  obferved  in  the  Infir¬ 
mary  at  Aberdeen,  and  was  treated  by  the  late  Dr 
David  Stuart,  then  phyfician  to  that  hofpital,  who 
foon  after  publifhed  an  account  of  it  in  the  Edinburgh 
Medical  Commentaries.  A  private  foldier  of  the  73d 
regiment,  aged  eighteen  years,  formerly  a  pedlar,  and 
naturally  of  a  healthy  conftitution,  was  received  into 
the  hofpital  at  Aberdeen  on  the  25th  of  April.  About 
twentv  days  before  that,  he  had  been  feized  with  the 
mealies  when  in  the  country  ;  and,  in  marching  to 
town,  on  the  feeond  dav  of  their  eruption,  he  was  ex- 
pofed  to  cold j  upon  which  they  fuddenly  difappeared. 


Having  arrived  at  Aberdeen,  he  wa^  quartered  in  a  Pemphigus, 
damp,  ill-aired,  under -ground  apartment.  He  then  ' 

complained  of  ficknefs  at  ftomach,  great  opprefiian 
about  the  proecordia,  headach,  laftitude,  and  weari- 
nefs,  on  the  lcaft  exertion ;  with  ftiffnefs  and  rigidity 
of  his  knees  and  other  joints.  The  furgeon  of  the  re¬ 
giment  vifited  him  :  he  was  purged,  but  with  little 
benefit.  About  ten  days  before,  lie  obferved  on  the 
infide  of  his  thighs  a  number  of  very  fmall,  diftineft, 
red  fp’ots,  a  little  elevated  above  the  furface  of  the 
(kin,  and  much  refembling  the  firft  appearance  of  fmall- 
pox.  This  eruption  gradually  fpread  itfelf  over  his 
whole  body,  and  the  puftules  continued  every  day  to  in- 
creafe  in  fize. 

Upon  being  received  into  the  hofpital,  he  complain¬ 
ed  of  headaeh,  ficknefs  at  ftomach,  oppreftion  about 
the  prsecordia,  third,  fore  throat,  with  difficulty  of 
fwallowing  \  his  tongue  was  foul,  his  (kin  felt  hot  and 
feverifti  ;  pulfe  from  1 10  to  1 20,  rather  deprefied  • 
belly  coftive  5  eyes  dull  and  languid,  but  without  deli¬ 
rium.  The  whole  furface  of  his  (kin  was  interfperfed 
with  veficles,  or  phly&aenae,  of  the  fize  of  an  ordinary 
walnut  \  many  of  them  were  larger,  efpecially  on  the 
arms  and  bread.  In  the  interftices,  between  the  vefi- 
cles,  the  appearance  of  the  (kin  was  natural,  nor  was 
there  any  rednefs  round  their  bafe  5  the  diftanee  from 
one  to  another  was  from  half  an  inch  to  a  hand- 
breadth  or  more.  In  fome  places  two  or  three  "were 
joined  together,  like  the  puftules  in  the  confluent  fmall- 
pox.  A  few  veficles  had  burft  of  themfelves,  and  form¬ 
ed  a  whitilh  fcab  or  cruft.  Thefe  were  chiefly  on  the 
neck  and  face  ;  others  (bowed  a  tolerably  laudable  pus. 
However,  by  far  the  greateft  number  were  perfectly 
entire,  turgid,  and  of  a  bluilh  colour.  Upon  opening 
them,  it  was  evident  that  the  cuticle  elevated  above 
the  cutis,  and  dift ended  with  a  thin,  yellowifh,  femi- 
pellucid  ferum,  formed  this  appearance.  Nor  was  the 
furface  of  the  cutis  ulcerated  or  livid  j  but  of  a  red 
florid  colour,  as  when  the  cuticle  is  feparated  by  a 
blifter,  or  fuperficial  burning.  No  other  perfon  la¬ 
boured  under  a  fimilar  difeafe,  either  in  the  part  of  the 
country  from  which  he  came,  or  when  he  refided  in 
Aberdeen. 

This  cafe  was  treated  in  the  following  manner.  The 
larged  of  the  veficles  were  fnipped,  and  dreffed  with 
unguent,  e  lap.  calafjiinari.  In  the  evening  he  was  vo¬ 
mited  with  a  folution  of  tartar  emetic,  given  in  fmall 
quantities  and  at  intervals.  This  alfo  procured  two 
loofe  ftools.  And  he  was  ordered  for  drink,  water- 
gruel  acidulated  with  lemon  juice. 

“  April  16.  He  dill  complained  of  ficknefs,  fome 
oppreftion  about  his  bread,  and  fore  throat  ;  he  had 
(lept  little  during  the  night  }  his  tongue  was  foul  and 
blaekifh ;  his  (km,  however,  was  not  fo  hot  as  the  pre¬ 
ceding  dav  *,  his  urine  "was  high-coloured,  but  had  the 
appearance  of  feparation  }  his  pulfe  90,  and  foft  *,  mod 
of  the  fores  on  the  trunk  of  the  body  looked  clean. 
Others,  particularly  where  the  veficles  were  confluent, 
feemed  beginning  to  ulcerate,  and  to  have  a  bluilh  fub- 
livid  appearance.  They  were  dreffed  afrefh  with  ce¬ 
rate.  and  he  was  ordered  the  following  medicines  : 

R,  Decoft.  Cort.  Peruvian.  Jvj.  Vini  rubr.  Lufitan. 

Jiij.  M.  Hujus  mixture  capiat  Jfi.  tertiaqua- 
que  hora. 


u  His 


PradHce.  M  E  D  I 

Exa;  the-  “  His  acidulated  drink  was  continued  3  and  on  ae- 
mata.  coimt  of  the  very  offenfive  fraell  on  approaching  near 
*  him,  fome  vinegar  was  placed  in  a  bafon  before  the 
bed,  and  fprmkled  on  the  floor  3  and  the  room  was 
kept  properly  aired. 

u  April  17.  His  fores  looked  tolerably  clean,  un- 
Jefs  on  his  arms  and  thighs  3  where  they  were  livid,  a 
little  ulcerated,  and  difeharged  a  bloody  ichor. 

“  His  headach9  ficknefs,  &c.  were  almoft  gone  ;  his 
tongue  was  rather  cleaner  3  pulfe  68,  and  foft.  As 
the  decodlion  of  the  bark  fat  eafily  on  his  itomach,  the 
following  prefeription  was  ordered  : 


CINE. 

phigus  have  lately  been  publifhed  in  the  London  Me¬ 
dical  Journal  by  Mr  Thomas  Chritiic.  From  a  cafe 
which  Mr  Chriftie  deferibes,  he  is  difpofed  to  agree 
with  Dr  Dickfon  in  thinking  that  fome  limes  at  leaft 
pemphigus  is  not  contagious.  He  remarks,  however, 
that  the  pemphigus  deicribcd  by  fome  foreign  writers 
was  extremely  infectious  3  which  he  thinks  may  lead 
to  a  divifion  of  the  difeafe  into  two  fpecies,  the  pem¬ 
phigus  limplex  and  complicate  :  both  of  which,  but 
especially  the  lall,  feem  to  vary  much  with  refpeCt  to 
mildnefs  and  malignity. 
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Pulv.  fubtiliff.  Cort.  Peruv.  56  •  Vini  rubri  Lu- 
fitan.  Aquae  fontan.  aa  Jfs.  M.  ft.  Hauft.  tertia 
quaque  hora  repetend. 

The  acidulated  drink  was  continued,  and  frefh  dreffings 
applied  to  the  fores. 

“  April  18.  The  little  ulcers  in  his  arms  and  thighs 
flill  difeharged  a  bloody  ichor,  and  looked  ill 3  his  other 
complaints  were  better  3  pulfe  8  2.  The  bark  had  not 
naufeated  him,  and  it  was  continued  as  well  as  his  for¬ 
mer  drink. 

“  April  19.  His  fores  looked  much  cleaner  and 
better  *,  the  fever  was  gone,  his  pulfe  natural,  and  he 
had  no  complaint  but  weaknefs  and  a  troublefome 
itching  of  the  fkin :  The  Peruvian  bark,  &c.  were 
continued. 

u  April  20.  Some  of  the  ulcers  flill  poured  forth  a 
bloody  ichor  3  moll  of  them,  however,  looked  well, 
and  had  begun  to  heal — fever  gone — medicines  conti¬ 
nued. 

“  From  the  21ft  of  April,  he  went  on  gaining 
flrength,  and  his  fores  appeared  to  heal  fall  3  he  was 
defired  to  take  only  four  dofes  every  day  3  and  by  the 
27th  his  fores,  &c.  were  totally  dried  up — he  had  no 
complaint,  apd  was  difmiffed  cured.” 

Since  the  publication  of  this  cafe  of  pemphigus  by 
Dr  Stuart,  obfervations  on  this  difeafe  have  been  pu- 
bliflied  by  Dr  Stephen  Dickfon  of  Dublin,  in  the  Tranf- 
a&ions  of  the  Royal  Irifh  Academy.  In  thefe  obfer¬ 
vations,  an  account  is  given  of  fix  different  cafes  which 
Dr  Dickfon  has  had  an  opportunity  of  feeing.  Judging 
from  thefe,  Dr  Dickfon  thinks  that  Dr  Cullen’s  defini¬ 
tion  of  this  difeafe  requires  corrc&ion  3  and  that  it 
ought  to  be  defined,  “  a  fever  accompanied  with  the 
fueceffive  eruption,  from  different  parts  of  the  body, 
internal  as  well  as  external,  of  veficles  about  the  fize  of 
an  almond,  which  become* turgid  with  a  faintly  yellowifh 
ferum,  and  in  three  or  four  days  fubfide.,, 

From  the  cafes  which  have  fallen  under  Dr  Dick- 
fon’s  obfervation,  he  concludes,  that  the  difeafe  varies 
confiderably  as  to  its  mildnefs  or  malignity.  In  three 
of  the  cafes  which  he  has  feen,  the  fymptoms  were  ex¬ 
tremely  mild,  but  in  the  other  three  flrong  fymptoms  of 
putrefeeney  were  manifelled,  and  the  life  of  the  patient 
was  in  great  danger.  With  refpedl  to  the  method  of 
cure,  he  is  oi  opinion,  that  the  general  fymptoms  of 
weaknefs,  and  tendency  to  putrefa£lion,  obvioufly  point 
out  the  proper  treatment.  Nourifhment  mull  be  fupplied, 
and  the  Peruvian  bark  and  wine  carefully  adminiftered 3 
and  when  veficles  appear  on  internal  parts,  irritation 
mufl  be  guarded  againft  by  opiates,  demulcents,  and 
gentle  laxatives. 

Some  additional  obfervations  on  the  fubjefl  of  pem- 


Genus  XXXV.  APHTHA.  *J3 

The  Thrush . 

Aphtha,  Sauv,  gen.  100.  Lin .  9.  Sag .  298. 

Boerh,  978.  Hojfm.  II.  478.  Junck,  137. 

Febris  aphthofa,  Vog .  44. 

The  only  idiopathic  fpecies  is  the  thrufh  to  which 
infants  are  fubject  3  (Aphtha  ladlucimen,  Sauv .  fp.  1.) 

The  aphthae  are  whitifh  or  afh-eolourcd  puftules,  in¬ 
vading  the  uvula,  fauces,  palate,  tonfils,  infide  of  the 
cheeks,  gums,  tongue,  and  lips.  They  for  the  moft 
part  begin  at  the  uvula,  fending  forth  a  glutinous  mu¬ 
cus,  and  the  puftules  covering  all  or  the  greatefl 
number  of  the  parts  above  mentioned,  with  a  thick 
whitifh  cruft  adhering  moft  tcnacioufly.  This  .cruft 
does  not  induce  an  efehar  on  the  parts  on  which  it 
lies  by  eating  into  them,  but  comes  off  in  whole  pieces 
after  the  puftules  have  arrived  at  maturity.  This  will 
often  happen  in  a  fhort  time,  fo  that  the  throat  and 
internal  parts  of  the  mouth  are  frequently  obferved  to 
be  clean,  which  a  few  years  before  were  wholly  cover¬ 
ed  with  white  crufts.  Neither  is  this  difeafe  confined 
to  the  throat  and  fauces,  but  is  faid  to  affedl  the  cefo- 
phagus,  itomach,  and  all  parts  of  the  alimentary  canal. 

Of  this  indeed  there  is  no  other  proof,  than  that,  after 
a  great  difficulty  of  fwallowing,  there  is  Sometimes  an 
immenfe  quantity  of  aphthae  evacuated  by  ftool  and 
vomiting,  fuch  as  the  mouth  could  not  be  thought  ca¬ 
pable  of  containing. 

Caufes ,  &c.  The  aphthous  fever  feems  to  be  pro¬ 
duced  by  cold  and  moifture,  as  it  is  found  only  in  the 
northern  countries,  and  especially  in  marfhy  places  3 
and  in  them  the  aphthae  often  appear  without  any  fever 
at  all. 

Prognofis.  There  is  no  fymptom  by  which  the 
coming  out  of  aphthae  can  be  foretold,  though  they  are 
common  in  many  fevers  3  but  they  themfelves  are  in 
general  a  bad  fymptom,  and  always  fignify  a  very  te¬ 
dious  difordcr :  the  danger  denoted  by  them  is  in  pro¬ 
portion  to  the  difficulty  of  deglutition  3  and  a  diar¬ 
rhoea  accompanying  them  is  likewife  bad.  This  in¬ 
deed  generally  carries  off  old  people  when  they  be¬ 
come  affe6led  with  aphthae.  The  dark-colourcd  aph¬ 
thae  alfo  are  much  more  dangerous  than  fuch  as  arc  of 
a  brown  or  afh  colour  3  but  it  is  a  good  fign  when  the 
appetite  returns,  and  the  dark-coloure  d  ones  are  fuc- 
ceeded  by  others  of  a  whiter  colour.  Neither  are  thofe 
which  are  unaccompanied  with  fever  fo  dangerous  as 
the  other  kind. 

Cure .  As  the  aphthae  are  feldom  a  primary  difeafe, 
we  muft  generally  endeavour  to  remove  the  difordet 
upon  which  they  depend,  after  which  they  will  fall 
X  x  2  off ; 
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off }  but  in  the  mean  time  we  are  not  to  neglett  appli¬ 
cations  to  the  aphthae  themfelves,  fuch  as  detergent  and 
foftening  gargles  made  of  the  deco6lion  of  figs,  with  the 
addi'j  >n  of  honey  of  rofes,  a  little  vinegar,  and  fome 
tin&urc  of  myrrh. 

Order  IV.  HiEMORRHAGLE. 

Hjemourhages. 

Hcem orrhagi re ,  Fog.  Clafs  II.  Ord.  I.  Hoffm.  II. 

194.  Jntich .  5. 

Sanguifluxus,  Sauv.  Clafs  IX.  Ord.  I.  Sar.  Clafs  V. 

Ord.  I. 

Genus  XXXVI.  EPISTAXIS. 
Bleeding  at  the  Nose. 

Buemorrhagia,  Sauv.  gen.  239.  Lin.  173.  Sag.  gen. 

I74* 

Hnemorrhagia  narium,  Hofftn.  II  196.  Lunch.  6. 

Haemorrhagia  plethorica,  Sauv.  fp.  22.  Hofftn.  II. 

198. 

The  other  fpecies  enumerated  by  authors  are  all 
yniptomatic. 

Defcription.  The  milder  fpecies  of  this  haemorrhage 
comes  on  more  frequently  in  fummer  than  in  winter, 
and  for  the  molt  part  without  giving  any  warning,  or 
being  attended  with  any  inconvenience  3  but  the  lefs 
benign  kind  is  preceded  by  feveral  remarkable  fymp- 
toms.  Fliefe  are,  congeftions  of  the  blood  fometimes 
in  one  part,  and  fometimes  in  another,  and  which  are 
often  very  troublefome  in  the  fides  of  the  head  :  there 
is  a  rednefs  of  the  cheeks  3  an  inflation  of  the  face, 
and  of  the  veffels  of  the  neck  and  temples  •,  a  tinnitus 
aurium  ;  a  heavy  pain  of  the  eyes,  with  a  prominence, 
drvnefs,  and  fparks  3  there  is  a  vertiginous  affeftion  of 
the  head,  with  an  itching  of  the  nodrils,  and  a  fenfe  of 
weight,  efpecially  about  the  root  of  the  nofe.  In  fome 
the  fleep  is  diflurbed  with  dreams  about  blood,  fire,  &c. 
Frequently  the  belly  is  coflive,  there  is  a  diminution  of 
the  quantity  of  urine,  a  fuppreffion  of  fweat,  coldnefs  of 
the  lower  extremities,  and  tenfion  of  the  hypochondria, 
efpecially  the  right  one. 

Caufesy  &c.  This  haemorrhage  may  occur  at  any 
time  of  life  ;  but  mod  commonly  happens  to  young 
perfons,  owing  to  the  peculiar  date  of  the  fydem  at 
that  time.  Sometimes,  however,  it  happens  after  the 
MKun  and  during  the  date  of  manhood,  at  which  time 
it  is  to  be  imputed  to  a  plethoric  date  of  the  fydem  •  to 
a  determination  of  the  blood,  by  habit,  to  the  veffels  of 
the  nofe  3  or  to  the  particular  weaknefs  of  thefe  vef¬ 
fels. 

In  all  thefe  cafes  the  difeafe  may  be  confidered  as  an 
arterial  haemorrhage,  and  depending  upon  an  arterial 
plethora  3  but  it  fometimes  occurs  in  the  decline  of 
life,  and  may  then  be  confidered  as  the  fign  of  a  ve¬ 
nous  plethora  in  the  veffels  of  the  head.  It  often  hap¬ 
pens  at  any  period  of  life  in  certain  febrile  difeafes, 
which  are  altogether  or  partly  of  an  inflammatory  na¬ 
ture,  and  which  fhow  a  particular  determination  of  the 
blood  to  the  veffels  of  the  head.  As  by  this  evacua¬ 
tion,  other  difeafes  are  often  removed,  it  may  on  thefe 


fWUce, 

occafions  be  deemed  truly  critical.  It  happens  to  per-  £pi<hx;s. 
fons  of  every  conditution  and  temperament  5  but  mod  v~-^/ 
frequently  to  the  plethoric  and  fanguine,  and  more  com¬ 
monly  to  men  than  women. 

Prognojis.  In  young  people,  the  bleeding  at  the 
nofe  may  be  confidered  as  a  flight  difeafe,  and  fearcc 
worth  notice.  But,  even  in  young  perfons,  when  it  re¬ 
curs  very  frequently  and  in  great  quantity,  it  is  alarm¬ 
ing  3  and  is  to  be  confidered  as  a  mark  of  an  arterial 
plethora,  which  in  the  decline  of  life  may  give  the 
blood  a  determination  to  parts  from  which  the  hemor¬ 
rhage  would  be  more  dangerous  5  and  this  will  require 
more  particular  attention,  as  the  marks  of  plethora  and 
congedion  preceding  the  hemorrhage  are  more  confl- 
derable,  and  as  the  dowing  of  the  blood  is  attended 
with  a  more  confiderable  degree  of  febrile  diforder. 

Thefe  confequences  are  more  efpecially  to  be  dreaded, 
when  the  epidaxis  happens  to  perfons  after  their  otxp u, 
returning  frequently  and  violently.  Even  in  the  de¬ 
cline  of  life,  however,  it  may  be  confidered  as  in  itfelf 
very  falutary  5  but  at  the  fame  time  it  is  a  mark  of  a 
dangerous  date  of  tlic  fydem,  i.  e.  of  a  drong  tend¬ 
ency  to  a  venous  plethora  in  the  head,  and  it  has  ac¬ 
cordingly  been  often  followed  by  apoplexy,  pally,  &c. 

When  it  happens  in  febrile  difeafes,  and"  is  in  "pretty 
large  quantity,  it  may  be  generally  confidered  as  criti¬ 
cal  and  falutary  3  but  it  is  very  apt  to  be  too  profufe, 
and  thus  becomes  dangerous.  It  fometimes  occurs  du¬ 
ring  the  eruptive  fever  of  fome  exanthemata,  and  is  in 
fuch  cafes  fometimes  falutary  3  but  if  thefe  exanthema¬ 
ta  be  accompanied  with  any  putrid  difpofition,  this  he¬ 
morrhage,  as  well  a?  artificial  bloodlettings,  may  have 
a  very  bad  tendency. 

Cure.  The  treatment  in  cafes  of  epidaxis  may  be 
referred  to  two  heads,  id,  The  treatment  during  the 
time  of  the  difeharge  3  and,  2dly,  The  treatment  after 
the  difeharge  is  ft  opt,  with  the  view  of  preventing  the 
return  of  it.  During  the  former  of  thefe  periods,  it 
is  neceffary  in  the  fird  place  to  confider  whether  the 
difeharge  diould  be  left  to  its  natural  courfe  or  dop- 
ped  by  artificial  means.  In  determining  this  quedion, 
regard  mud  be  paid  to  the  quantity  of  \he  difeharge  \ 
the  appearance  of  the  blood  ;  the  conditution  with 
which  epidaxis  occurs  5  the  former  "habit  of  the  pa¬ 
tient  3  and  the  confequences  which  rcfult  from  the 
difeharge.  When,  from  due  confideration  of  thefe  cir- 
cumdances,  there  is  reafon  to  fear  that  further  eva¬ 
cuation  would  be  attended  with  bad  comequenees, 
though  this  difeafe  has  been  generally  thought  very 
(light,  it  diould  feldom  be  left  to  the  conduft  of  na¬ 
ture  3  and  in  all  cafes  it  diould  be  moderated  by  keep¬ 
ing  the  patient  in  cool  air,  by  giving  cold  drink,  by 
keeping  the  body  and  head  ere&,  by  avoiding  any 
blowing  of  the  nofe,  fpeaking,  or  other  irritation  3  and 
if  the  blood  has  flowed  for  fome  time  without  fhowin<* 
any  tendency  to  dop,  we  are  to  attempt  the  fuppreE 
lion  of  the  haemorrhage,  by  preding  the  nodril  from 
which  the  blood  flows,  wafliing  the  face  with  cold  wa¬ 
ter,  or  applying  this  to  fome  other  parts  of  the  body. 

Thefe  meafurcs  Dr  Cullen  judges  to  be  proper  even  on 
the  fird  att  acks,  and  even  in  young  perfons  where  the  dif¬ 
eafe  is  in  the  lead  hazardous  :  but  they  will  dill  be  more 
requifitc  if  the  difeafe  frequently  recurs  without  any 
external  violence  3  if  the  returns  happen  to  perfons  not 
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H  senior-  difpofed  to  a  plethoric  habit  j  and  more  particularly  if 
rhague^  n0  figus  of  plethora  appear  in  the  fymptoms  preceding 
U"nr  ^  the  difeharge. 

When  the  bleeding  is  fo  profufe  that  the  pulfe  be¬ 
comes  weak  and  the  face  pale,  every  means  mult  be 
ufed  to  put  a  (lop  to  it,  and  that  whether  the  patient 
be  young  or  old.  Bcfidcs  thofe  methods  above  men¬ 
tioned,  we  mufl  ufe  aftringents  both  internal  and  ex¬ 
ternal  ',  but  the  latter  are  the  molt  powerful,  and  the 
choice  of  thefe  may  be  left  to  the  furgeon.  The  in¬ 
ternal  aftringents  are  either  vegetable  or  foffil  •  but 
the  vegetable  aftringents  are  feldom  powerful  in  the 
cure  of  any  haemorrhages  except  thofe  of  the  alimen¬ 
tary  canal.  The  foftii  aftringents  are  more  active,  but 
differ  confiderably  in  ftrength  from  one  another. — 
The  chalybeates  appear  to  have  little  ftrength  :  the 
preparations  of  lead  are  more  powerful  ;  but  cannot  be 
employed,  on  account  of  their  pernicious  qualities,  un- 
lefs  in  cafes  of  the  utmoft  danger.  The  tinBura fatur- 
nitia ,  or  antiphthijica ,  is  a  medicine  of  very  little  effica¬ 
cy,  either  from  the  fmall  quantity  of  lead  it  contains, 
or  from  the  particular  ftate  in  which  it  is.  The  fafeft 
and  at  the  fame  time  the  molt  powerful  aftringent,  feems 
to  be  alum. 

For  fuppreffing  this  and  other  haemorrhages,  many 
fuperftitious  remedies  and  charms  have  been  ufed,  and 
faid  to  have  been  employed  with  fuccefs.  This  has 
probably  been  owing  to  the  mi ’take  of  the  by-ftanders, 
who  have  fuppofed  that  the  fpontaueous  ceffation  of 
the  haemorrhage  was  owing  to  their  remedy.  At  the 
fame  time  Dr  Cullen  is  of  opinion,  that  fuch  remedies 
have  fometimes  been  ufeful,  by  imprefting  the  mind 
with  horror  or  dread.  Opiate*  have  fometimes  proved 
fuceefsful  in  removing  haemorrhages ;  and  when  the 
fulnefs  and  inflammatory  diathefis  of  the  fyftem  have 
been  previoufty  taken  off  by  bleeding,  they  may,  in  Dr 
Cullen’s- opinion,  be  ufed  with  fafety  and  advantage. 
Ligatures  have  been  applied  upon  the  limbs,  for  retard¬ 
ing  the  return  of  the  venous  blood  from  the  extremi¬ 
ties  5  but  their  ufe  feems  to  be  ambiguous.  In  the  cafe 
of  profufe  haemorrhages,  no  care  is  to  be  taken  to  pre¬ 
vent  the  patient  from  fainting,  as  this  is  often  the  moft 
certain  means  of  flopping  them. 

236  Genus  XXXVII.  H HEMOPTYSIS. 

Spitting  of  Blood. 

Haemoptyfis,  Sctuv.  gen.  240.  Lin.  179.  Vog.  84. 

Sag.  gen.  175.  Junck.  8. 

Hcemoptoe,  Boer/i.  1198. 

Sanguinis  fluxus  ex  pulmonibus,  Hojfm.  II.  202. 

Sp.  I.  Hemoptysis  from  Plethora. 

Sp.  II.  HAEMOPTYSIS  from  External  Violence. 

Haemoptyfis  aecidentalis,  Sauv.  fp.  1. 

H  r mioptvfis  habituaJis,  Sauv.  fp.  2. 

Hiemoptyfis  traumatica,  Sauv.  fp.  12. 

Sp.  III.  HAEMOPTYSIS  with  Phthifts. 

Haemoptyfis  plithifica,  Sauv.  fp.  9. 

Haemoptyfis  cx  tuberculo  pulmonum,  Sauv.  fp.  10. 

Sp.  IV.  The  Calculous  HAEMOPTYSIS . 
Haemoptyfis  calculofa,  Sauv.  fp.  14. 
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Sp.  V.  The  Vicarious  HAEMOPTYSIS.  tyfis. 

v— y— ; 

Haemoptyfis  catamenialis,  Sauv.  fp.  4. 

Haemoptyfis  periodica,  Sauv.  fp.  5. 

Defcription.  This  haemorrhage  commonly  begins  with 
a  fenfe  of  weight  and  anxiety  in  the  cheft,  feme  unea- 
finefs  in  breathing,  pain  of  the  breall  or  other  parts  of 
the  thorax,  and  feme  fenfe  of  heat  under  the  fternum : 
and  very  often  it  is  preceded  by  a  faltifh  tafte  in  the 
mouth.  Immediately  before  the  appearance  of  blood, 
a  degree  of  irritation  is  felt  at  the  top  of  the  larynx. 

The  perfon  attempts  to  relieve  this  by  hawking,  Which 
brings  up  a  little  florid  and  fomewhat  frothy  blood.: 

The  irritation  returns  ;  and  in  the  fame  manner  blood 
of  a  finiilar  kind  is  brought  up,  with  feme  noife  in  the 
windpipe,  as  of  air  palling  through  a  fluid.  Some¬ 
times,  however,  at  the  very  firil,  the  blood  comes  up 
with  coughing,  or  at  leaft  fomewhat  of  coughing,  and. 
accompanies  the  hawking  above  mentioned. 

The  blood  is  often  at  firfl  in  very  fmall  quantity,  and’ 
foon  difappears  j  but  in  other  cafes,  efpeciaily  when  it 
frequently  recurs,  it  is  in  greater  quantity,  and  often 
continues  to  appear  at  times  for  feveral  days  together. 

It  is  fometimes  profufe,  but  rarely  in  fuch  quantity  as 
either  by  its  exccfs  or  by  a  fudden  fuffocation  to  prove  ■ 
immediately  mortal. 

It  is  not  always  eafy  to  difeover  whether  the  blood 
evacuated  by  the  mouth  proceeds  from  the  internal 
furface  of  the  mouth  itfelf,  from  the  fauces  or  adjoin¬ 
ing  cavities  of  the  noife,  from  the  ftomach,  or  from, 
the  lungs.  It  is,  however,  very  neceffary  to  diftinguifh 
thefe  different  cafes  ;  and  for  this  Dr  Cullen  offers  the 
following  confiderations. 

1 .  When  the  blood  proceeds  from  feme  part  of  the 
internal  furface  of  the  mouth,  it  comes  out  without 
any  hawking  or  coughing ;  and  generally,  upon  in- 
fpe£lion,  the  caufe  is  evident. 

2.  When  blood  proceeds  from  the  fauces,  or  adjoin¬ 
ing  cavities  of  the  nofe,  it  may  be  brought  out  by  haw¬ 
king,  and  fometimes  by  coughing.  In  this  cafe,  there 
may  be  a  doubt  concerning  its  real  feurce,  and  the  pa¬ 
tient  may  be  allowed  to  pleafe  himfelf  with  the  thoughts 
that  the  blood  does  not  come  from  the  lungs.  But  the 
phyfician  mull  remember  that  the  lungs  are  much  more 
frequently  the  feurce  of  a  haemorrhage  than  the  fauces. 

The  latter .  feldom  happens  but  to  perfens  who  have  be¬ 
fore  been  liable  to  a  haemorrhage  from  the  nofe,  or  to 
feme  evident  caufe  of  erofion  j  and  in  moft:  cafes,  by 
looking  into  the  fauces,  the  diftillation,  of  the  blood 
from  thence  will  be  perceived. 

3.  When  blood  proceeds  from  the  lungs,  the  man¬ 
ner  in  which  it  is  brought  up  will  commonly  fhow  from 
whence  it  comes  *,  but,  independent  of  that,  it  may. 
alfo  be  known  from  the  caufes  of  haemoptyfis  from 
the  lungs,  to  be  afterwards  mentioned,  having  pre-. 
ceded. 

4.  When  vomiting  accompanies  the  throwing  out 
of  blood  from  the  mouth,  we  may  generally  know  the 
feurce  from  whence  it  proceeds,  by  confidering  that 
blood  does  not  proceed  fo  frequently  from  the  ftomach 
as  from  the  lungs  \  that  blood  proceeding  from  the 
ftomach  commonly  appears  in  greater  quantity  than 
from  the  lungs.  The  pulmonary  blood  alfo  is  ufually 
of  a  florid  colour,  and  mixed  with  a  little  frothy 
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mucus  only  ;  but  the  blood  from  the  ftomach  is  of  a 
^  darker  colour,  more  grumous,  and  mixed  with  the 
other  contents  of  the  ilomaeh.  The  eouehinff  or 
vomiting,  as  the  one  or  the  other  happens  firit  to 
arife,  may  fometimts  point  out  the  fourcc  of  the  blood  ; 
and  this  has  alfo  its  peculiar  antecedent  figns  and 
cauies. 

Caufes ,  &c.  A  haemoptyfis  may  be  produced  at  any 
time  of  life  by  external  violence;  and,  in  adult  per- 
Tons,  while  the  arterial  plethora  prevails  in  the  fyfiem, 
i.  e.  from  the  age  of  16  to  35,  a  haemoptyfis  may  at 
any  time  be  produced  merely  by  a  plethoric  flatc  of 
the  lungs.  More  frequently,  however,  it  arifes  from 
a  faulty  proportion  between  the  capacity  of  the  lungs 
and  that  of  the  reft  of  the  body.  Thus  it  is  often  an 
hereditary  difeafe,  Which  implies  a  peculiar  and  faulty 
conformation. 

This  difeafe  efpecially  happens  to  perfons,  who  dif- 
^over  the  fmaller  capacity  of  their  lungs  by  the  nar- 
rownefs  of  their  cheft,  and  by  the  prominence  of  their 
fhoulders ;  which  laft  is  a  mark  of  their  having  been 
long  liable  to  a  difficulty  of  refpiration.  In  fueh  cafes, 
too,  the  .difeafe  very  frequently  happens  to  perfons  of 
a  fanguine  temperament,  in  whom  particularly  the  ar¬ 
terial  plethora  prevails.  It  happens  alfo  to  perfons  of  a 
llcnder  delicate  make,  of  which  a  long  neck  is  a  mark  ; 
to  perfons  of  much  fenfibility  and  irritability,  and  there¬ 
fore  of  quick  parts ;  to  perfons  who  have  formerly  been 
liable  to  haemorrhages  from  the  nofe  :  to  thofe  who 
have  fuffered  a  fuppreflion  of  any  ufual  haemorrhage, 
the  moil  frequent  inftance  of  which  is  in  females  who 
have  fuffered  a  fuppreflion  of  their  menftrual  flux  ;  and, 
laftly,  to  perfons  who  have  fuffered  the  amputation  of  a 
limb. 

All  this  eonftitutes  the  predifponent  caufe  of  hae- 
moptyfts  \  and  the  difeafe  may  happen  merely  from 
the  predifponent  caufe  arifing  to  a  confiderable  height. 
But  in  thofe  who  are  already  predifpoicd,  it  is  often 
brought  on  by  the  concurrence  of  various  oecafional 
and  exciting  eaufes.  One  of  thefc,  and  perhaps  a  fre¬ 
quent  one,  is  external  heat ;  which,  even  when  in  no 
great  degree,  brings  on  the  difeafe  in  fpring,  and  the 
beginning  of  fummer,  while  the  heat  rarefies  the  blood 
more  than  it  relaxes  the  folids,  which  had  before  been 
contra&ed  by  the  cold  of  winter.  Another  exciting 
caufe  is  a  fudden  diminution  of  the  weight  of  the  at- 
mofphere,  efpecially  when  concurring  with  any  effort 
in  bodily  exercife.  The  effort  alone,  may  often  be  the 
exciting  caufe  in  thofe  who  are  already  predifpofed  ;  and 
more  particularly  any  violent  exercife  of  refpiration.  In 
the  predifpofed,  alfo,  the  difeafe  may  be  occafioned  by 
any  degree  of  external  violence. 

Prognojts.  Haemoptyfis  may  fometimes  be  no  mor& 
dangerous  than  a  haemorrhage  from  the  nofc  ;  as  when 
it  happens  to  females,  in  confequenee  of  a  fuppreffion 
of  their  menfes ;  when,  without  any  marks  of  predif- 
pofition,  it  arifes  from  external  violence  ;  or,  from 
whatever  eaufe  it  may  proceed,  when  it  leaves  no  cough, 
dyfpncea,  or  other  affe£tion  of  the  lungs,  behind  it. 
But,  even  in  thefe  cafes,  a  danger  may  arife  from  too 
large  a  wound  being  made  in  the  vcfft  Is  of  the  lungs, 
from  any  quantity  of  red  blood  being  led  to  ftagnate  in 
the  cavity  of  the  bronchiae,  and  particularly  from  any 
determination  of  the  blood  being  made  into  the  vefTels 
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of  the  lungs,  which  by  renewing  thehoemorrhage  may  Hamop. 
have  thefe  confequences.  tyfis. 

Cure,  in  the  treatment  of  this  difeafe,  with  a  view 
of  Hopping  the  difeharge,  it  is  firft  necelTary  to  have 
recourle  to  thofe  meafures  which  tend  to  diminiih  the 
impetus  by  which  the  blood  is  expelled.  This  is  to 
be  effe<fted  by  a  removal  of  plethora  when  it  exifts  5  by 
diminifhing  the  general  impetus  of  circulation  }  by  di- 
miniihing  local  increafcd  a&ion  when  it  takes  plact  in 
the  vefTels  of  the  lungs ;  and  by  producing  a  determi¬ 
nation  of  blood  to  other  parts  of  the  fyllem  remote 
from  the  lungs.  But  befides  practices  diminifhing 
impetus,  it  is  often  alfo  necelTary  to  employ  fueh  as 
augment  the  refiftanee  to  the  paflage  of  blood  through 
the  ruptured  vefTels  of  the  luiigs.  With  thefe  views 
a  variety  of  pra&iees  may  be  employed,  particularly 
blood-letting,  refrigerants,  fedatives,  aftringents,  and 
the  like. 

On  -this  fubjeft  Dr  Cullen  differs  from  thofe  who 
preicribe  chalybeates  and  cinchona  m  the  cure  of  hse- 
moptyiis.  Both  of  thefe,  he  obferves,  contribute  to 
increafe  the  phlogiftic  diathefis  then  prevailing  in  the 
fyftem,  and  the  haemoptyfis  from  predifpofition  is  al¬ 
ways  accompanied  with  fueh  a  diathefis.  Inftead  of 
thefe,  therefore,  he  recommends  blood-letting  in  great¬ 
er  or  fmaller  quantity,  and  more  or  lefs  frequently  re¬ 
peated  as  the  fymptoms  fhall  dire6L  At  the  fame 
time  cooling  purgatives  are  to  be  employed,  and  every 
part  of  the  antiphlogiftic  regimen  is  to  be  ftri&ly 
enjoined.  In  the  London  Medicab  Obfervations,  the 
ufe  of  nitre  is  greatly  recommended  by  Dr  Dickfon,  to 
whom  its  efficacy  wTas  made  known  by  Dr  Letherland, 
phyfician  to  St  Thomas’s  Hofpital.  The  moft  commo¬ 
dious  method  of  exhibiting  it  he  found  was  in  an  elee- 
tuary.  Four  ounces  of  confervc  of  rofes  were  made  in¬ 
to  an  ele&uary  with  half  an  ounce  of  nitre  ;  of  which 
the  bulk  of  a  large  nutmeg  was  directed  to  be  given, 
four,  fix,  or  eight  times  a  day,  according  to  the  urgency 
of  the  eafe.  The  good  effects  of  this,  he  tells  us,  have 
often  aftonifhed  him  :  and  when  given  early  in  the  dif¬ 
eafe,  he  fays  he  can  depend  as  much  upon  it  for  the 
cure  of  an  haemoptyfis,  as  on  cinchona  for  the  cure  of 
an  intermittent.  He  agrees  with  Dr  Cullen,  however, 
that  in  thofe  eafes  where  there  is  any  hardnefs  in  the 
pulfe,  and  which  almoft  always  happens,  there  is  a  nc- 
ceftity  for  vencfe£tion.  A  cool  regimen,  and  quiet  of 
body  and  mind,  are  certainly  ufcful ;  but  Dr  Cullen 
obferves  that  fome  kinds  of  geftation,  fueh  as  failing, 
and  travelling  in  an  eafy  carriage  on  fmooth  roads,  have 
often  proved  a  remedy.  When  the  cough  is  very  trou- 
blefome,  it  is  abfolutely  neceffary  to  exhibit  frequently 
a  finall  dofe  of  an  opiate.  Dr  Dickfon  alfo  informs  us, 
that  the  nitre  joined  with  fpermaeeti,  or  pulv.  e  traga- 
canth.  comp .  has  produced  equally  good  effects  with  the 
eleftuary  above  mentioned  ;  in  the  eompofition  of  which 
lie  at  firft  eonfidered  the  eonferve  only  as  a  vehicle  for 
the  nitre,  though  he  means  not  to  infinuate  that  the 
former  is  totally  deftitute  of  efficacy. 

When  this  haemorrhage  has  iefifted  other  modes  of 
cure,  and  there  is  reafon  to  apprehend,  even  from  the 
mere  quantity  of  blood  evacuated,  that  the  patient  may 
fink  under  the  difeharge,  blifters,  particularly  when 
applied  to  the  breaft,  are  often  had  recourfe  to  with 
great  advantage ;  and  the  fulphuric  acid,  properly  di¬ 
luted, 
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Hsemor-  luted,  both  as  an  aftringent  and  refrigerant,  is  often 
j-hagite.  ^  employed  with  very  good  effeds. 

J37  PHTHISIS* 

"Pulmonary  Consumption , 

Phthifis,  Sauv.  gen.  276.  Lin ,  208.  Fog,  319. 

6Vf^.  1 01.  Junck .  33. 

Phthifis  pulmonis,  Boer/i.  1196. 

Affedio  phthifica,  five  tabes  pulmonalis,  Hoffm .  II. 
284.  * 

33  Sp.  I.  The  Incipient  PHTHISIS ,  without  cxpe£l oration 
of  Pz/r. 

Phthifis  incipiens,  Morton  Phyfiolog.  L.  II.  cap.  3. 

Phthifis  ficca,  &zzz?z.  fp.  1. 

Sn.  II.  The  Confirmed  Phthisis,  with  an  expedora- 
1  tion  of  Pus.  1 

Phthifis  confirmata  auBorum, 

Phthifis  humida,  Sauv,  fp.  2. 

Sometimes,  notwithftanding  all  the  care  that  can  be 
taken,  the  hcemoptyfis  will  degenerate  into  a  phthifis 
pulmonalis,  or  coiifumption  of  the  lungs  3  and  fome- 
times  haemoptyfis  will  be  the  confequence  of  this  dan¬ 
gerous  diforder.  It  has  indeed  been  fuppofed,  that 
an  ulceration  of  the  lungs,  or  phthifis,  was  the  natural 
and  almoft  neceflary  confequence  of  hmmoptyfis  :  but 
according  to  Dr  Cullen,  this  is  in  general  a  miftake  3 
for  there  are  many  inftances  of  a  liEemoptyfis  from 
external  violence  without  being  followed  by  any  ulcer¬ 
ation.  The  fame  thing  has  often  been  obferved  where 
the  haemoptyfis  arofc  from  an  internal  caufe  3  and  this 
not  only  in  young  perfons,  when  the  difeafe  returned 
for  feveral  times,  but  when  it  has  often  recurred  during 
the  courfe  of  a  long  life  3  and  it  may  eafily  be  conceiv¬ 
ed,  that  a  rupture  of  the  vefiels  of  the  lungs,  as  well  as 
of  the  vefiels  of  the  nofe,  may  be  fometimes  healed. 
The  caufes  of  phthifis,  therefore,  Dr  Cullen  reduces  to 
five  heads.  1.  A  haemoptyfis.  2.  A  fuppuration  of 
the  luags  in  confequence  of  a  pneumonia.  3.  A  ca¬ 
tarrh.  4.  An  afthma  3  and,  5.  Tubercles. 

1.  When  a  phthifis  arifes  from  a  haemoptyfis,  it  is 
probable  that  it  is  occafioned  by  particular  circum- 
fiances  3  and  what  thefe  circumftances  are,  may  not  al¬ 
ways  be  eafily  known.  It  is  pollible,  that  merely  the 
degree  of  rupture,  or  frequently  repeated  rupture,  pre¬ 
venting  the  wound  from  healing,  may  occafion  an  ul¬ 
cer  3  or  it  is  pofiible,  that  red  blood  effufed,  and  nofe 
brought  up  entirely  by  coughing,  may,  by  ftagnating 
in  the  bronchiae,  become  acrid,  and  erode  the  parts. 
But  thefe  liypothefes  are  not  fupported  by  any  certain 
evidence  3  and  from  many  obfervations  we  are  led  to 
think,  that  feveral  other  circumilances  muft  concur  in 
producing  the  difeafe  from  haemoptyfis. 

2.  The  fecond  caufe  of  an  ulceration  of  the  lungs 
mentioned  above  is  a  fuppuration  formed  in  confe¬ 
quence  of  pneumonia.  When  a  pneumonia,  with  fymp- 
toms  neither  very  violent  nor  very  flight,  has  conti¬ 
nued  for  many  days,  it  is  to  be  feared  it  will  end  in  a 
fuppuration  3  but  this  is  not  to  be  determined  by  the 
number  of  days  3  for,  not  only  after  the  f< mrth,  but 
even  after  the  tenth  day,  there  have  been  examples  of 
a  pneumonia  ending  by  a  refolution  3  and  if  the  dif¬ 


eafe  has  fuflfered  fome  intermifiion,  and  again  recurred, 
there  may  be  inftances  of  a  refolution  happening  at  a 
much  later  period  from  the  beginning  of  the  difeafe 
than  that  now  mentioned.  But  if  a  moderate  difeafe, 
in  fpite  of  proper  remedies  employed,  be  protraded  to 
the  14th  day  without  any  confiderable  remiflion,  a  fup¬ 
puration  is  pretty  certainly  to  be  expected  3  and  it  will 
be  more  certain  ftill,  if  no  figns  of  refolution  have  ap¬ 
peared,  or  if  an  expedoration  which  had  appeared  fliall 
have  again  ceafed,  and  the  difficulty  of  breathing  has 
continued  or  increafed,  while  the  other  fymptoms  have 
been  rather  abated. 

That  in  a  pneumonia,  the  effufion  is  made  which 
may  lay  the  foundation  of  a  fuppuration,  may  be  con¬ 
cluded  from  the  difficulty  of  breathing  becoming 
greater  when  the  patient  is  in  a  horizontal  pofture,  or 
when  the  patient  can  lie  more  eafily  on  the  affeded 
fide.  That,  in  fuch  cafes,  a  fuppuration  is  adually 
begun,  may  be  inferred  from  the  patient’s  being  fre¬ 
quently  affeded  with  flight  cold  fhiverings,  and  with  a 
fenfe  of  cold  felt  fometimes  in  one  fometimes  in  an¬ 
other  part  of  the  body.  We  form  the  fame  conclu- 
fion  alfo  from  the  ftate  of  the  pulfe,  which  is  com¬ 
monly  lefs  frequent  and  fofter,  but  fometimes  quicker 
than  before.  That  a  fuppuration  is  already  formed, 
may  be  inferred  from  there  being  a  confiderable  re- 
miffion  of  the  pain  which  had  before  fubfifled  3  while 
with  this  the  cough,  and  efpecially  the  dyfpnoea,  con¬ 
tinue,  and  are  rather  increafed.  At  the  fame  time 
the  frequency  of  the  pulfe  is  rather  increafed,  the  fe- 
verifli  ftate  fuffers  confiderable  exacerbations  every  even¬ 
ing,  and  by  degrees  a  hedic  fever  in  all  its  circum- 
ftances  comes  to  be  formed. 

In  this  ftate  of  fymptoms,  we  conclude  very  confi¬ 
dently,  that  an  abfeefs,  or,  as  it  is  called,  a  vomica ,  is 
formed  in  fome  part  of  the  pleura,  and  moft  frequently 
in  that  portion  of  it  invefting  the  lungs.  Here  purulent 
matter  frequently  remains  for  fome  time,  as  if  enclofed 
in  a  cyft  3  but  commonly  not  long  before  it  comes  to 
be  either  abforbed  and  transferred  to  fome  other  part 
of  the  body,  or  breaks  through  into  the  cavity  of  the 
lungs,  or  into  that  of  the  thorax.  In  the  latter  cafe  it 
produces  the  difeafe  called  empyema ;  but  it  is  when 
the  matter  is  poured  into  the  cavity  of  the  bronchiae 
that  it  properly  eonftitutes  the  phthifis  pulmonalis.  In 
the  cafe  of  empyema,  the  chief  circumftances  of  a 
phthifis  are  indeed  alfo  prefent  :  but  we  fliall  here  con- 
fider  only  that  cafe  in  which  the  abfeefs  of  the  lungs 
gives  occafion  to  purulent  expe61  oration. 

An  abfeefs  of  the  lungs,  in  confequence  of  pneumo¬ 
nia,  is  not  always  followed  by  a  phthifis  :  for  fome¬ 
times  a  hedic  fever  is  not  formed  3  the  matter  poured 
into  the  bronchia?  is  a  proper  and  benign  pus,  which 
frequently  is  coughed  up  very  readily,  and  fpit  out  3 
and  though  this  purulent  expedoration  fliould  continue 
for  fome  time,  if  it  be  without  hedic  fever,  the  ulcer 
foon  heals,  and  every  morbid  fymptom  difappears* 
This  has  fo  frequently  happened,  that  we  may  con¬ 
clude,  that  neither  the  accefs  of  the  air,  nor  the  eon- 
ftant  motion  of  the  lungs,  will  prevent  an  ulcer  of 
thefe  parts  from  healing,  if  the  matter  of  it  be  well- 
conditioned.  An  abfeefs  of  the  lungs,  therefore,  does 
not  neceffarily  produce  phthifis  pulmonalis  ;  and  if  it 
be  followed  by  fuch  a  difeafe,  it  muft  be  in  confe¬ 
quence  of  particular  circumftances  which  corrupt  the 
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^mor"  purulent  mutter  produced,  render  it  unfuilable  to  the 
t  >  healing  of  the  ulcer,  and  at  the  fame  time  make  it  af¬ 

ford  an  acrimony,  which,  abforbed,  produces  a  liedtic 
fever  and  its  confequences. 

I  he  corruption  of  the  matter  of  fuch  abfeeffes  may 
be  owing  to  fcveral  caufes  3  as,  r.  That  the  matter  ef- 
fufed  during  the  inflammation  had  not  been  a  pure  fe- 
rum  fit  to  be  converted  into  a  laudable  pus,  but  had  been 
joined  with  other  matters  which  prevented  that,  and 
gave  a  confidcrablc  acrimony  to  the  whole*  Or,  2.  That 
the  matter  effufed  and  converted  into  pus,  merely  by 
long  ftagnation  in  a  vomica,  or  by  its  connexion  with 
an  empyema,  had  been  fo  corrupted  as  to  become  unfit 
for  the  purpofe  of  pus  in  the  healing  of  the  ulcer. 
Thefe  feem  to  be  poffible  caufes  of  the  corruption  of 
matter  in  abfeefles,  fo  as  to  make  it  the  occafion  of  a 
phthifis  in  perfons  otherwife  found  3  but  it  is  probable 
that  a  pneumonic  abfeefs  especially  produces  phthifis 
when  it  happens  to  perfons  previoufly  difpofed  to  that 
difeafe,  and  therefore  only  as  concurring  with  feme 
other  caufes  of  it. 

3.  The  third  caufe  fuppofed  to  produce  a  phthifis 
is  a  catarrh  3  which,  in  many  cafes,  feems  in  length  of 
time  to  have  the  expectoration  of  mucus  proper  to  it 
gradually  changed  to  an  expectoration  of  pus  3  and  at 
the  fame  time,  by  the  addition  of  a  hedlic  fever,  the 
difeafe,  which  w^as  at  firft  a  pure  catarrh,  is  changed 
into  a  phthifis.  But  this  fuppofition  is,  in  the  opinion 
at  leaf!  of  fomc  phyficians,  liable  to  fcveral  difficulties. 
The  catarrh  is  properly  an  stffedlion  of  the  mucous 
glands  of  the  trachea  and  bronchiae,  analogous  to  the 
coryza  and  lefs  violent  kinds  of  cynanche  tonlillaris, 
which  very  feldom  end  in  fuppuration.  And  although 
a  catarrh  ffiould  be  difpofed  to  do  fo,  the  ulcer  produ¬ 
ced  might  readily  heal  up,  as  it  does  in  the  cafe  of  a 
eynanchc  tonfillaris  3  and  therefore  fliould  not  produce 
a  phthifis. 

Farther,  The  catarrh,  as  purely  the  e  fleet  of  cold,  is 
generally  a  mild  difeafe  as  well  as  of  fliort  duration  3 
and,  according  to  Dr  Cullen,  there  are  at  moll  but 
very  few  of  the  numerous  cafes  of  it,  which  can  be  faid 
to  have  ended  in  a  phthifis.  In  all  thefe  cafes  in  which 
this  feems  to  have  happened,  he  thinks  it  probable  that 
the  perfons  affedfed  were  peculiarly  predifpofed  to 
phthifis  3  and  the  beginning  of  phthifis  fo  often  refem- 
bles  a  catarrh,  that  it  may  have  been  miftaken  for  fuch 
a  difeafe.  It  often  happens  alfo,  to  increafe  the  fal¬ 
lacy,  that  the  application  of  cold,  which  is  the  mod 
frequent  caufe  of  catarrh,  is  alfo  frequently  the  exciting 
caufe  of  the  cough,  which  proves  to  be  the  beginning 
of  a  phthifis. 

Pvlanv  phyficians  have  fuppofed  that  an  acrimony  of 
the  fluids  eroding  fome  of  the  veffels  of  the  lungs  is  a 
frequent  caufe  of  ulceration  and  phthifis ;  but  this  ap¬ 
pears  to  Dr  Cullen  to  be  a  mere  fuppofition.  He  ac¬ 
knowledges,  that  in  many  cafes  an  acrimony  fubfifling 
in  fome  part  of  the  fluids  is  the  caufe  of  the  difeafe  5 
but  obferves  that  it  is  at  the  fame  time  probable,  that 
this  acrimony  operates  by  producing  tubercles,  rather 
than  by  any  dire£k  erofion. 

But,  notwithstanding  thefe  objcdlions,  experience 
affords  numerous  examples  of  cafes  in  which  a  difeafe 
long  fubfifling  under  the  form  of  catarrh  has  at  laft  de¬ 
generated  into  phthifis,  and  proved  fatal  from  fuper- 
vening  hedtic  fever.  It  mu  ft,  however,  at  the  fame 
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time  be  allowod,  that  catarrh,  degenerating  into-a  1  hthifls 
chronic  Hate  alter  fubfifling  for  many  years,  has  of  it- 
felf  often  proved  fatal  w  ithout  inducing  phthifis. 

4.  If  phthifis  does  not  frequently  follow  catarrh,  it 
is  hill  more  rarely  a  conlequcnce  of  aflhma.  Innumer¬ 
able  examples  are  unqueflionably  afforded  of  that  dif¬ 
eafe  fubfifling  for  many  years  without  any  fymptom 
whatever  of  phthifis  as  a  confequcnee  of  it.  But,  at 
the  fame  time,  there  are  unqucflionable  examples  of 
phthifis  deriving  its  origin  from  aithma  3  which,  how¬ 
ever,  probably  happens  only  in  calcs  whci  a  peculiar 
flatc  of  the  lungs  at  the  fame  time  takes  place.  But, 
w  ithout  the  concurrence  of  aflhma,  this  ft  ate  would 
not  of  it  felf  have  been  fufficient  for  inducing  the  af- 
fcdlion. 

5.  Of  all  the  caufes  formerly  mentioned,  phthifis 
molt  frequently  arifes  from  tubercles.  Dr  Simmons 
informs  us,  that  he  has  had  opportunities  of  infpediing 
the  bodies  of  many  people  who  died  in  this  way,  and 
never  found  them  totally  abient.  He  has  likewifi  feen 
them  in  fubjedts  of  different  ages,  who  had  been  trou¬ 
bled  with  no  fymptoms  of  an  affedlion  of  the  breaft 
during  their  lifetime.  In  thefe,  however,  they  were 
fmall,  and  few  in  number.  This  proves  that  they  may 
exift  without  inconvenience  till  they  begin  to  difturb 
the  fundfions  of  the  lungs  by  their  lize  and  number  ; 
or  till  fome  degree  of  inflammation  be  excited,  either 
by  accidental  caufes,  or  by  certain  changes  that  take 
place  within  their  fubllance  3  for  as  yet  we  know  but 
little  of  their  true  nature.  Thefe  little  tumors  vary  in 
their  confluence  3  in  fome  they  are  compofed  of  a 
pulpy  lubflance,  and  in  others  approach  more  to  the 
nature  of  feirrhus.  They  arc  moil  commonly  formed 
in  confequenee  of  a  certain  coniiitutional  prtdifpofi- 
tion  3  but  whatever  is  capable  of  ocealioning  a  morbid 
irritability  of  the  lungs  feems  alfo  to  be  capable  of  ge¬ 
nerating  them.  Thus  the  fpafmodic  aflhma  frequent¬ 
ly  ends  in  tubercles  and  confumption  ;  and  it  is  not 
unufual  for  millers,  flone-cutters,  and  others,  to  die 
confumptivc,  from  their  being  fo  conflantly  expofed 
to  dull,  which  in  thefe  cafes  probably  adls  by  produ¬ 
cing  fimiiar  concretions  :  Dr  Kirkland  obferves,  that 
feythe-grinders  are  fubjedt  to  a  difeafe  of  the  lungs, 
from  particles  of  fand  mixing  with  iron  duft,  which 
among  themfelves  they  call  the  grinders  rot .  Tu¬ 
bercles,  however,  in  by  much  the  greater  number  ef 
inftances,  have  their  fource  from  a  fcrophulous  dif- 
pofition  3  and  fomc  eminent  phyficians  have  fuppofed 
that  the  generality  of  pulmonary  confumpticns  are  of 
this  kind.  This  notion,  however,  they  have  perhaps 
carried  too  far  :  they  have  probably  been  milled  by 
thofe  tuberculous  concretions  which,  without  good  rea- 
fon,  have  been  fuppofed  to  be  difeafed  glands,  and  of 
courfe  analogous  to  the  glandular  affcdlions  we  meet 
with  in  the  fcrophula.  Tubercles  may  likewife  fome- 
times  be  owing  to  the  fuddden  repulfion  of  cutaneous 
eruptions,  or  of  the  matter  of  exanthemata,  &c.  or  to 
other  caufes. 

The  perfons  wffio  are  moil  liable  to  confumption  are 
thofe  of  a  fair  complexion,  fine  and  foft  fkin,  florid 
cheeks,  and  a  (lender  make  3  with  high  cheek-bores, 
hollow  temples,  long  neck,  fhoulders  Handing  out  like 
wrings,  narrow  cheft,  and  a  remarkable  prominence  of 
the  proceffes  of  the  os  facrum.  To  thefe  marks  we 
may  add,  that  oi found  teeth,  which,  as  the 'difeafe  ad¬ 
vance, 
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Heinor-  vances,  ufually  become  of  a  milky  white  colour,  and 
t  rhzgix-  more  or  lefs  tranfparent.  Of  thofe  who  are  carried  off 
*  by  this  difeafe,  Dr  Simmons  allerts,  the  greater  num¬ 
ber  will  be  found  never  to  have  had  a  carious  tooth. 
This  circum fiance,  however,  does  not  feem  to  us  to 
hold  fo  generally  as  Dr  Simmons  is  difpofed  to  ima¬ 
gine  :  and  indances  not  unfrequently  occur  of  patients 
dying  of  phthifis,  although  they  have  had  many  teeth 
iiibjefted  to  caries  ;  and  fomc  of  thefe  beginning  even 
at  an  early  period  of  life. 

Perfons  of  the  above  defeription  often  remain  for 
a  long  time  without  feeling  any  other  inconvenience 
than  fome  oppreflion  at  the  bread  in  moift  weather, 
or  in  hot  apartments.  Their  breathing  is  cafily  hur¬ 
ried,  fometimes  by  the  flighted  motion  ;  and  they  be¬ 
come  languid,  paler,  and  thinner.  All  this  time, 
however,  they  feel  no  heat  or  painful  fenfation  in  the 
bread.  As  the  evil  increafes,  the  patient  begins  to 
be  attacked  with  a  flight,  frequent,  and  dry  eough, 
which  is  mod  troublefome  in  the  night  time.  But 
this,  by  proper  care,  is  often  relieved ;  and  the  patient 
remains  in  this  date  for  a  confiderable  time,  and  even 
for  many  years,  if  he  be  ienfible  of  his  danger,  and 
careful  to  guard  again d  it  by  a  fui table  manner  of  liv¬ 
ing.  More  commonly,  however,  we  find  the  cough 
increafing,  and  fometimes  accompanied  with  more  or 
lefs  catarrh.  This  is  ufually  aferibed  to  cold  ;  and 
but  too  generally  neglefted,  till  the  difeafe  becomes 
alarming  by  its  obdinacy  and  its  effefts.  This  may 
be  conlidered  as  the  beginning ,  or  fird  period,  of  the 
difeafe.  During  this  dage,  the  cough  is  fometimes 
dry  from  the  fird  :  and  fometimes  when  it  begins  in 
the  form  of  a  catarrh,  is  attended  with  more  or  lefs 
©xpeftoration  of  mucus. 

When  the  cough  begins  in  the  form  of  a  catarrh, 
and  appears  to  be  occafioned  by  an  increafed  fecretion 
•of  a  thin  faltifh  mucus  irritating  the  membrane  of  the 
trachea,  all  judicious  praftitioners  agree  in  recom¬ 
mending  an  attention  to  regimen,  the  free  ufe  of  dilut¬ 
ing  liquors,  bland  emulfions,  fmall  dofes  of  nitre,  the 
taking  away  a  few  ounces  of  blood  if  there  be  much 
inflammation,  the  inhaling  the  deams  of  warm  water 
by  means  of  the  machine  contrived  for  that  purpofe, 
and  the  occafional  ufe  of  fuch  a  dofe  of  elixir  parego- 
ricum  as  will  be  fufficient  to  allay  the  irritation  of  the 
bronchice,  and  to  promote  a  gentle  moidure  on  the 
fkin.  Thefe  methods  will  generally  be  found  to  be 
efficacious,  efpecially  if  the  patient’s  chamber  be  of  a 
moderate  temperature,  and  he  carefully  avoid  expofure 
to  a  cold,  damp,  or  raw  air,  till  the  complaint  be  re¬ 
moved.  In  cafes  in  which  the  eough  has  been  obdi- 
nate,  and  the  inflammatory  fymptoms  confiderable, 

Dr  Simmons  has  often  experienced  .the  great  advan¬ 
tages  of  the  warm  bath,  the  heat  of  which  did  not 
exceed  9  2°.  When  this  is  had  recourfe  to,  the  patient 
ffiould  remain  in  it  only  a  very  few  minutes,  and  go 
foon  afterwards  to  bed ;  but  not  with  a  view  to  force 
a  fweat  by  an  increafed  weight  of  bedclothes,  as  is  too 
often  injudicioully  praftifed. 

Patients  of  a  confumptive  habit,  who  have  had  an 
attack  of  this  kind  at  the  beginning  of  winter,  are 
particularly  liable  to  a  return  of  the  complaint  during 
the  continuance  of  the  cold  feafou,  on  the  flighted  oc- 
cafion  and  with  greater  violence.  A  relapfe  is  there¬ 
fore  to  be  carefully  guarded  againd;  and  nothing  will 
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be  found  to  do  this  more  effectually  than  the  ufe  of 
focks  and  a  flannel  under-waidcoat.  The  ufe  of  flan¬ 
nel  has  been  condemned  by  fever al  medical  writers  as 
increaling  the  infenfible  perfpiration  )  but  in  the  pre¬ 
fen  t  cafe,  to  fay  nothing  of  feme  others  in  which  it 
may  be  ufeful,  it  will  in  general  be  found  to  have  the 
belt  effects.  It  will  prevent  a  too  great  determina¬ 
tion  to  the  lungs,  and  ffiould  not  be  left  off  till  the 
approach  of  dimmer.  In  fome  few  indances  in  which 
flannel  was  found  to  have  a  difagreeable  effect,  a  piece 
of  dimity  worn  over  the  bread  next  the  fkin,  will  pre¬ 
vent  the  return  of  colds  and  coughs  in  perfons  of  a  de¬ 
licate  habit,  who  had  before  been  liable  to  them  on  the 
flighted  occafions.  Shirts  made  of.  cotton  cloth  are 
much  more  effectual  than  linen  in  preferving  an  equable 
temperature  of  the  furface,  and  guarding  againd  the 
aftion  of  external  cold  j  while  at  the  fame  time  they 
are  much  more  pleafant  to  mod  people  than  even  the 
fined  flannel.  In  thefe  cafes,  circumdances  that  are 
fcemingly  of  the  mod  trifling  nature  become  of  im¬ 
portance. 

Sometimes  the  cough  is  occafioned  by  an  immediate 
inflammation  of  fome  part  of  the  lungs,  from  fome 
of  the  ufual  caufcs  of  inflammation  \  and  when  this 
happens,  no  time  is  to  be  lofl  in  removing  it.  To  do 
this  will  perhaps  require  more  than  one  bleeding,  to¬ 
gether  with  a  drift  attention  to  a  cooling  plan  of  diet, 
diluting  drinks,  the  inhalation  of  warm  deams,  and  if 
convenient,  the  ufe  of  the  warm  bath  }  but  above  all, 
the  fpeedy  application  of  a  large  blifler  as  near  as  may 
be  to  the  fuppofed  feat  of  the  inflammation.  The 
cough,  in  this  cafe,  will  often  remain  after  the  original 
complaint  is  abated.  A  prudent  ufe  of  opiates  at 
bedtime,  either  by  thcmfelves  or  combined  with  gummy 
and  mucilaginous  medicines,  will  then  generally  be  ufe¬ 
ful  as  a  fedative  and  antifpafmodic. 

In  this,  as  well  as  in  the  catarrhal  cough  jud  now 
mentioned,  many  praftitioners  are  too  eager  to  admi- 
nider  cinchona,  with  the  view,  as  they  term  it,  of  bra¬ 
cing  up  the  patient :  but  this  never  fails  to  increafe  the 
cough,  and  of  courfe  to  do  great  and  very  irreparable 
mifehief. 

And  here  it  will  not  be  foreign  to  our  fubjeft  to 
obferve,  that  a  fymptomatic  cough,  which  has  its  rife 
not  from  catarrh,  or  from  an  immediate  inflammation  of 
the  lungs,  but  from  their  fympathy  with  the  domaeh, 
has  fometimes  laid  the  foundation  of  phthifis,  from  its 
having  been  midaken,  and  of  courfe  improperly  treat¬ 
ed.  It  feems  to  be  owing  to  a  redundancy  or  vitiated 
date  of  the  bile,  or  to  fome  affeftion  of  the  domaeh, 
which  it  is  perhaps  not  eafy  .to  define.  It  is  fometimes 
a  concomitant  of  other  bilious  fymptoms  \  and  when 
this  happens  to  be  the  cafe,  it  cannot  eafily  be  midaken  \ 
but  we  fometimes  find  it  occurring  finely,  and  in  gene¬ 
ral  attacking  perfons  of  a  fedentary  life.  Dr  Stoll  of 
Vienna,  who  has  noticed  this  cough,  has  very  properly 
given  it  the  name  of  tujjls  Jlomachica .  This  complaint 
is  fo  far  from  being  relieved  by  bleeding,  that  it  con- 
dantly  grows  worfe  after  it,  efpecially  if  the  evacuation 
be  in  any  confiderable  quantity .  The  oily  remedies  fel- 
dom  fail  to  exafperate  this  cough,  which  at  fird  is  dry, 
frequent,  and  often  extremely  violent,  but  which  fel- 
dom  fails  to  give  way  to  one  or  two  gentle  pukes,  and 
the  occafional  ufe  of  mild  cathartics.  The  cough,  as  in 
other  cafes,  often  continues  from  habit  after  the  caufii 
Y  y  that 
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Hsemor-  that  gave  rife  to  it  has  been  removed,  and  may  then  be 
t  cheeked  by  opiates. 

’  When  the  difeafe  has  been  negle&ed,  or  our  at¬ 
tempts  to  remove  it  in  the  beginning  has  failed,  both 
of  which  cireumftances  but  too  frequently  happen, 
the  patient  begins  to  complain  of  a  forenefs,  and  of 
flight  lancinating  pains  fhooting  through  the  bread, 
fometimes  in  the  dire£tion  of  the  mediadinum,  and 
fometimes  confined  chiefly  to  one  fide.  The  forenefs 
is  pretty  conflant,  and  much  increafed  by  the  cough. 
The  pain  in  the  fide  often  prevents  the  patient  from 
lying  on  the  fide  affecled  ^  and  this  inability  of  lying 
except  on  one  fide,  frequently  occurs  even  when  no 
fucli  pain  is  felt.  In  this  flage  of  the  difeafe,  dufti- 
ing  heats  are  felt  on  the  palms  of  the  hands  and  foies 
of  the  feet  :  the  breathing  is  fliort  and  laborious  *,  and 
it  is  not  long  before  the  patient  begins  to  expectorate 
a  thin  and  frothy  phlegm,  at  firlt  in  fmall  quantities, 
coughed  up  with  difficulty,  and  fome  pain  of  the  bread, 
and  now  and  then  dreaked  with  blood  :  this  may  be 
conddered  as  the  inf ammatory  period  of  the  difeafe,  to 
which  fuceeeds  the  fuppurative Jiage .  In  the  latter,  the 
expectoration  beeomes  more  copious  and  purulent,  the 
breath  proportionably  ofFenfive,  and  the  exacerbations 
of  the  heCtie  fever  more  eonfiderable  :  an  increafed 
quieknefs  of  the  pulfe  comes  on  about  the  middle  of 
the  day  j  but  the  mod  eonfiderable  paroxyfm  of  the  fe¬ 
ver  is  at  night,  and  at  fird  continues  till  towards  morn¬ 
ing,  commonly  till  three  or  four  o’clock,  when  it  ter¬ 
minates  in  a  fweat,  which  ufually  begins  upon  the 
bread.  As  the  difeafe  advances,  thefe  fweats  become 
more  profufe,  and  fometimes  come  on  almod  as  foon 
as  the  pulfe  begins  to  quicken,  but  without  affording 
any  relief  to  the  patient.  During  the  exacerbations, 
we  obferve  a  eireumferibed  rednefs  of  the  cheeks, 
while  the  red  of  the  face  is  pale,  and  appears  as  if  it 
were  not  clean  walked.  The  eodivenefs  that  com¬ 
monly  accompanies  the  beginning  of  the  difeafe  is 
udially  fucceeded  by  a  diarrhoea  ;  the  fpitting  leffens, 
and  all  the  purulent  matter  feems  to  be  carried  down¬ 
wards.  The  wading  of  the  fat  and  the  lofs  of  nourifh- 
inent  oecafion  the  nails  to  curve  inwards,  the  hair  to  fall 
off,  and  the  eyes  to  fink  in  their  foekets.  In  the  mean 
time,  the  legs  commonly  fwell  5  till  at  length  death 
clofes  a  fcenc  which  is  melancholy  to  all  but  the  patient 
liimfelf,  who  in  general  continues  fenfible  to  the  lad 
moment,  and  even  then  indulges  a  vain  hope  of  pro¬ 
longing  a  miferable  exidence.  In  fome  cafes,  and  that 
not  unfrequently,  a  delirium  comes  on  towards  the  elofe 
of  the  difeafe. 

The  he£lic  fever  that  attends  this  and  fome  other 
chronic  difeafes,  is  evidently  the  effedl  of  acrimony, 
and  mod  commonly  of  pus  abforbed  and  carried  into 
the  circulation.  The  nature  of  this  acrimony,  and  the 
different  irritability  of  different  patients,  are  probably 
the  fourees  of  the  variety  we  obferve  in  fevers  of  this 
denomination  *,  a  variety  which  is  doubtlefs  mueh  greater 
than  wTe  arc  aware  of.  Thus  we  find  that  the  matter 
of  Jhc  fmallpox  excites  a  fever  of  this  kind  ;  but  this 
fecondary  fever,  as  it  is.  called,  differs  from  the  hedtic 
attendant  on  confumptions  *,  nor  does  the  latter  corre- 
fpond  with  that  which  fometimes  accompanies  the  fup- 
puration  of  a  cancerous  ulcer.  In  the  pulmonary  con- 
fumption,  or  at  lead  in  the  third  dage  of  it,  the  fever 
Induced  often  appears  to  be  of  the  putrid  kind,  and  has 
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been  denominated  febris  Jie&ica putrida  by  the  judicious  Phthifis 
Morton,  who  confiders  it  as  being  combined  with  a  p^ri-  v—— 
pneumonic  or  inflammatory  fever,  which  recurs  as  of¬ 
ten  as  frefh  tubercles  begin  to  inflame.  For  although  we 
have  named  one  period  of  the  difeafe  the  itf ammatory , 
and  another  the  fuppurative  period,  yet  we  are  not  tofup- 
pofe  that  the  latter  is  exempt  from  inflammation.  While 
matter  is  poured  into  the  bronehke,  or  abforbed  and 
carried  into  the  fydem  from  one  part  of  the  lungs,  other 
parts  are  in  a  crude  date  of  inflammation,  or  advancing 
towards  fuppuration  ;  fo  that,  on  examining  the  lungs 
of  perfons  who  die  confumptive,  we  find  fome  tubercles 
that  are  fmall  and  jud  formed,  fome  that  are  large  and 
full  of  matter,  and  others  that  are  in  a  date  of  ulcera¬ 
tion.  This  eafily  accounts  for  the  oeeafional  combi¬ 
nation  of  inflammatory  fymptoms  with  thofe  of  the  pu¬ 
trid  hetlie.  When  the  matter  abforbed  is  a  laudable 
pus,  as  in  the  cafe  of  the  pfoas  abfeefs,  we  find  the  form 
of  the  he£tie  fever  differing  from  either  of  thofe  we  have 
mentioned. 

Care.  In  thefe  different  periods  of  the  difeafe,  the 
curative  indications  are  fuffieiently  obvious.  To  pre¬ 
vent  the  formation  of  frefh  tubercles  }  to  obviate  the 
inflammation  of  thofe  already  formed  *,  to  promote 
their  refolution  \  to  allay  morbid  irritability,  the  cough,, 
and  other  troublefome  fymptoms  ,  and,  above  all,  to 
cheek  the  tendency  to  the  he6tic  date,  are  the  views 
that  every  rational  phyfician  propofes  to  himfelf  in  tho- 
treatment  of  the  genuine  eonfumption.  We  know  of 
no  medicines  that  can  exert  their  lpecific  effe£ls  upon 
the  lungs  by  diffolving  tuberculous  concretions  5  nor 
is  it  probable,  from  what  we  know  of  the  animal 
economy,  that  any  fueh  will  ever  be  difeovered.  Yet 
medicines  that  operate  in  a  general  manner  upon  the 
fydem,  may,  by  promoting  abforption,  and  diminifh- 
ing  the  determination  to  the  lungs,  tend  to  difperfe 
tubercles,  or  to  prevent  their  formation.  There  are 
not  wanting  indanees  of  wonderful  recoveries,  in  cafes 
w7here  the  evil  was  fuppofed  to  be  beyond  the  power  of 
phyfie  ;  and  in  fome,  where  nature  was  left  to  her¬ 
felf  ;  fo  that  a  phydeian  who  has  obferved  the  various 
and  powerful  refources  nature  has  within  herfelf,  will 
be  very  cautious  how  he  afferts  that  a  difeafe  is  in¬ 
curable. 

The  mod  formidable  effe&s  of  ulcerated  lungs  are  the 
abforption  and  confequent  lie£tic.  It  feems  evident, 
that,  in  many  cafes,  death  is  brought  on  by  this,  rather 
than  by  the  lungs  themfelves  being  rendered  unfit  for 
the  purpofes  of  refpiration.  So  that  if  we  can  obviate 
the  effedls  of  the  abforption,  diminifh  the  preternatu¬ 
ral  determination  to  the  lungs,  and  fulfil  the  other  ge¬ 
neral  indications  jud  now  mentioned,  we  may  very  often 
enable  nature  to  recover  herfelf.  It  may  be  alleged  in¬ 
deed,  that  the  phydeians  art  has  hitherto  proved  very 
unfuccefsful  in  thefe  cafes  5  but  may  not  this  be  owing 
to  the  remedies  that  are  employed  being  very  often  fueh 
as  are  inimical  to  the  cure  ? 

The  cinchona  is,  perhaps,  the  mod  commonly  em¬ 
ployed  of  any,  and  often  confided  in  as  an  ultimate 
refouree  in  thefe  cafes.  But  beddes  this,  the  fulphuric 
acid,  the  balfams,  and  frequent  bleedings,  have  each  had 
their  partizans.  The  ufe  of  bliders  and  iffues,  opiates, 
a  milk  and  vegetable  diet,  exereife,  and  change  of  air, 
are  pretty  generally  recommended  by  all.  Concerning 
cinchona,  Deffault  long  ago  obferved,  that  it  had  been 
,  produ&ms 
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H senior-  produ&ive  of  great  mifehief  in  confumptive  cafes  3  and 

rhagise.  p)r  Fothergill,  in  a  paper  lately  publiflied  by  him  on 
this  fubjefl,  very  judicioufly  remarks,  that  it  is  fo  far 
from  curing  the  lie  die  fever  arifing  from  diftempered 
lungs,  that  according  to  the  belt  of  his  obfervations, 
it  not  only  takes  up  that  time  which  might  pro¬ 
bably  have  been  better  employed  in  the  ufe  of  other 
medicines,  but  for  the  moll  part  aggravates  the  dif¬ 
eafe  beyond  remedy.  Indeed  it  has  been  the  opinion 
of  feveral  attentive  obfervers,  that,  whenever  pus  or 
any  kind  of  matter  excites  an  hedie  fever,  by  being 
abforbed  and  carried  into  the  circulation,  the  cinchona 
will  never  fail  to  exafperate  the  complaint,  efpecial- 
ly  if  it  be  accompanied  with  any  degree  of  inflamma¬ 
tory  diathefls,  unlcfs  the  matter  has  a  free  outlet  from 
the  fvftem  3  as  in  the  cafe  of  abfeeffes,  for  inllanee, 
in  which  we  often  find  it  produdive  of  excellent 
effeds.  It  is  like  wife  well  known  to  be  ufed  as  a  to¬ 
nic,  to  obviate  the  effeds  of  fluor  albus,  or  any  other 
immoderate  evacuation  in  delicate  perfons,  which,  by 
enfeebling  the  fyftem,  very  often  lays  the  foundation 
of  phthifis  :  but  the  moment  we  have  reafon  to  fuf- 
ped  that  the  lungs  are  ulcerated,  efpecially  if  this 
ulceration  be  attended  with  an  inflammatory  difpo- 
fition  3  or  if  the  feparation  of  vitiated  pus  be  the  con- 
fequenee  of  a  peculiar  incrcafed  morbid  adion  of  the 
veffels  at  the  part,  it  ought  to  be  laid  afide  3  and  in  the 
genuine  tuberculous  eonfumption,  perhaps,  it  is  rarely 
admiflibie. 

Dr  Fothergill,  however,  obferves,  that  there  are  two 
caufes  of  eonfumption,  which  often  produce  fymptoms 
fo  fimilar  to  thofe  of  the  genuine  phthifis,  as  fome- 
times  to  have  led  him  to  make  ufe  of  cinchona,  in  ap¬ 
parent  tendencies  to  a  genuine  pulmonary  eonfumption, 
with  advantage. 

One  of  the  eaufes  is,  the  fuekling  of  children 
•longer  than  is  confiftent  with  the  mother’s  ability. 
This  cafe  frequently  occurs  among  the  middling  and 
lower  elaffes  of  females,  of  eonftitutions  naturally  deli¬ 
cate  and  tender.  In  fueh  a  flate  of  weaknefi,  fome 
flight  cold  brings  on  a  cough,  which  increafes  gradual¬ 
ly,  till  at  length  it  produces  the  true  pulmonary  con- 
fumption.  Here  cinchona  given  early,  in  moderate 
dofes,  and  merely  as  a  tonic  remedy,  is  often  of  ex¬ 
cellent  ufe. 

Another  eaufe,  is  any  weakening  difeliarge,  either 
from  abfeeffes,  the  greater  operations  of  furgery,  a  eo 
pious  and  eonftant  fluor  albus ,  or  fimilar  enfeebling  eva¬ 
cuations.  That  cinchona  is,  for  the  mod  part,  of  ufe  in 
thefe  cafes,  when  the  lungs  are  not  inflamed,  is  indubi¬ 
table  3  and  if  they  be  fo  affefled,  but  not  beyond  a  cer¬ 
tain  degree,  it  is  alfo  efficacious  in  preventing  the  pro- 
grefs  of  the  eonfumption. 

In  phthifical  complaints  fuceeeding  fueh  fituations, 
a  prudent  trial  of  cinchona  feems  nceeffary.  Small 
dofes  of  the  deeoflion,  either  alone,  or  joined  with 
the  faline  mixture  or  fueh  other  additions  as  the  phy- 
fician  thinks  proper,  may  be  given.  But  if  the  breath 
becomes  more  tight  and  oppreffed,  the  cough  dry, 
the  pulfe  more  quick  and  hard,  and  efpecially  if  flight 
tranfitory  pains  or  flitches  about  the  thorax  are  more 
frequently  complained  of,  a  perfeverance  in  the  ufe 
of  cinchona  will' inereafe  the  difeafe.  If  fueh  alfo 
fhould  be  the  appearances  in  the  progrefs  of  the  dif¬ 
eafe,  or,  from  whatever  eaufe,  if  cinchona  be  accom- 
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panied  with  fueh  effefta,  the  ufe  of  it  ought  to  be 
withheld. 

If,  on  the  other  hand,  no  pain,  tightnefs,  or  oppref- 
fion,  is  perceived,  and  there  appear  a  manifeft  abatement 
of  the  fymptoms,  it  will  be  advifeable  to  proceed.  The 
adminiflration  of  this  medicine,  however,  requires  a  ju¬ 
dicious  obferver  3  and  it  ought  neither  to  be  given  in 
the  early  inflammatory  ftage  of  this  difeafe,  nor  be  con¬ 
tinued  in  any  fubfequent  period,  if  it  produce  the  effedh 
above  mentioned. 

By  its  tonic  virtues  it  will  often  enable  nature  to 
conquer  many  difficulties.  In  confirmation  of  this  re¬ 
mark,  Dr  Fothergill  farther  obferves,  that  lie  has  feen 
it  of  ufe  in  promoting  expefloration,  when  this  became 
deficient  from  want  of  ftrength  towards  the  end  of  peri- 
pneumonie  fevers  3  but  that  it  flops  this  dife barge, 
changes  flight  wandering  p?.ins  into  fueh  as  are  fixed, 
and  increafes  them  with  all  their  eonfequences,  in  a  va¬ 
riety  of  cafes. 

The  elixir  of  vitriol,  or  the  fulphurie  acid  pro¬ 
perly  diluted,  though  in  many  inflances  a  highly  ufe- 
ful  remedy,  is  often  exhibited  in  confumptive  cafes 
with  no  lefs  impropriety  than  cinchona.  This  me¬ 
dicine,  from  its  aflringeney,  is  obvioufly  improper  in 
the  inflammatory  flate  of  the  difeafe.  But  in  the  lat¬ 
ter  flage,  when  a  general  tendency  to  putrefaflior* 
takes  place,  it  is  ferviccable  in  refuting  the  effe£t  3  it 
reft  rains  the  colliquative  fweats  3  and  if  the  lungs  be 
not  injured  paft  reparation,  it  is  allowed  to  be  a  very 
ufcful  auxiliary. 

Various  are  the  opinions  concerning  the  efficacy  o£ 
Briftol  water  in  this  difeafe.  The  experienced  author 
laft  mentioned  informs  us,  that  he  has  feen  many  per¬ 
fons  recover  from  pulmonary  difeafes  after  drinking 
thefe  waters,  vvhofe  cure  feemed  to  be  doubtful  irom 
any  other  proeefs  3  and  he  thinks  this  cireum  fiance, 
added  to  the  general  reputation  of  Briftol  waters  in 
phthificakcafes,  affords  fufficient  inducement  to  recom¬ 
mend  the  trial  of  them  in  the  early  ftages  of  fueh  com¬ 
plaints.  It  is,  however,  before  the  approach  01  a  con¬ 
firmed  phthifis  that  patients  ought  to  repair  to  Briltol  3 
otherwife  a  journey  thither  will  not  only  be  without  be¬ 
nefit,  but  may  even  prove  detrimental. 

Some  have  imagined,  that  the  journey,  a  better  air, 
change  of  fituation  and  of  objects,  have  contributed  to 
the  patient’s  recovery  3  and  thefe  may  doubtlefs  be  of 
advantage.  It  feems,  however,  that  the  water  drank 
frefli  at  the  pump,  aflually  contains  principles  conducive 
to  the  recovery  of  patients  affe6Ied  with  phthifical  com¬ 
plaints.  It  feems  to  poffefs  a  flight  calcareous  ftypticity, 
and  perhaps  the  air  it  contains  may  alfo  have  an  an- 
tifepiie  quality.  On  the  whole,  it  appears  to  be  an  ef¬ 
ficacious  medicine,  and  is  often  found  of  remarkable 
benefit  to  confumptive  patients. 

Change  of  air,  particularly  from  bad  to  good,  is  of 
great  eonfequence  to  all  chronic  difeafes  of  the  lungs. 
In  confumptive  cafes,  the  air  of  all  large  cities  is  found 
to  be  particularly  injurious. 

A  fea  voyage  has  been  much  recommended  in  the 
cure  of  this  difeafe.  The  benefit  of  exerciie  has  alfo 
been  ftrongly  urged  by  many  writer-  3  but,  however 
falutary  when  properly  ufed,  it  certainly  ought  to  be 
regulated  with  tfifcreticn.  Dr  Dicklon  declares  him- 
felf  of  opinion,  that  riding  on  hoifeback  in  confumptive 
cafes  is  moft  commonly  hurtful,  without  fueh  regulations 
Y  y  2  as 
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as  in  general  We  been  little  regarded.  For  inftance, 

;  be  has  known  a  perfon  who,  by  a  ride  of  an  hour  or  two 
in  the  morning,  was  very  much  recruited,  and  who,  at 
another  time,  in  the  afternoon  and  evening,  without 
undergoing  more  bodily  motion,  has  returned  faint  and 
languid,  and  apparently  worfe.  This  obfervation  on 
the  fame  perfon  has  been  fo  frequently  made,  as  to  point 
out  clearly  the  times  when  this  exercife  fhall  not  do 
hurt  in  confumptive  cafes.  In  this  difeafe,  the  puife, 
however  calm  in  the  morning,  becomes  more  frequent 
in  the  afternoon  and  night,  attended  with  heat  and 
other  feverifh  fymptoms.  Exercife  therefore,  at  this 
time,  can  only  add  to  the  mifehief  of  the  fever.  For 
this  reafon  he  prudently  recommends  to  all  he&ic  per¬ 
fons  especially  thofe  who  (hall  travel  to  diftant  places 
on  account  of  a  better  air,  or  the  benefit  expected 
from  any  particular  water,  that  their  travelling  fhould 
be  flow,  confined  to  a  very  few  hours,  and  only  in  the 
morning. 

Exereife  on  horfeback  feems  to  be  chiefly  benefi¬ 
cial  in  thofe  cafes  where  confumption  is  a  fecondary 
difeafe.  For  example,  in  the  nervous  atrophy  ;  in 
the  hypochondriacal  confumption  ;  or  when  it  is  the  ef- 
fe£l  of  long  continued  intermittents,  or  of  congefiions 
in  any  of  the  abdominal  vifeera  \  or,  in  a  wrord,  when¬ 
ever  the  confumption  is  not  attended  with  an  inflamed 
or  ulcerated  Rate  of  the  lungs,  long  journeys  on  horfe¬ 
back  will  be  beneficial.  Such  a  practice  may  likewife 
be  highly  ufeful  in  obviating  an  attack  of  phthifis,  or 
in  carrying  off  a  dry  hufky  cough  in  a  perfon  of  a  con^ 
fumptive  habit,  -when  there  is  reafon  to  fuppofe  that 
no  tnbercles  are  as  yet  formed.  On  the  other  hand, 
in  the  confirmed  phthifis,  when  the  lungs  are  inflamed 
or  ulcerated,  much  or  violent  exercife  will  be  impro¬ 
per  \  and  there  have  been  inflanees  where  the  death  of 
the  patient  was  evidently  accelerated  by  it.  The  exer¬ 
cife  therefore  fhould  be  gentle,  proportioned  to  the 
ftrength  of  the  patient,  and  employed  only  in  the 
morning.  In  fine  weather,  an  cafy  open  carriage  is 
perhaps  the  mofl  eligible,  not  only  on  account  of  its 
being  open  to  the  air,  but  becaufe  it  affords  that  kind 
of  agitation  which  is  mofl  wanted  in  thefe  cafes.  For 
if  we  confider  the  different  modes  of  exercife,  we  {hall 
find  that  walking,  though  the  belt  exercife  in  health, 
as  it  employs  the  mofl  mufeles,  is  the  word  for  the 
fickly,  who  fhould  have  the  benefit  of  exercife  without 
fatigue.  Riding  on  horfeback  agitates  the  vifeera  more 
than  walking,  and  is  therefore  preferable  to  it  in  many 
chronic  difeafes  ;  but  when  a  preternatural  determina¬ 
tion  to  the  lungs  has  taken  place,  it  will  be  liable  to 
increafe  the  evil,  and  may  likewife  be  hurtful  by  the 
fatigue  that  attends  it.  For  thefe  reafons  it  will  be 
prudent  to  begin  with  a  carriage  ;  and  if  the  patient 
gain  ftrength,  and  the  difeafe  abates,  recourfe  may  af¬ 
terwards  be  had  to  horfe-exercife. 

The  gentle  motion  of  a  coach  has  been  often  found 
of  great  utility  in  pulmonary  complaints.  Its  efficacy 
feems  to  depend  chiefly  on  its  increafing  the  determina*- 
tion  to  the  furfaee  of  the  body.  The  naufea  which 
this  motion  excites  in  fome  perfons  is  an  effeCl  of  this 
incrcafed  determination.  It  has  therefore  been  found 
beneficial  in  hsemoptyfis  ;  and  Dr  Simmons  mentions 
the  cafe  of  a  lady,  who,  after  trying  various  remedies 
to  no  purpofe,  was  cured  of  this  complaint  by  travel¬ 
ling  feveral  hundred  miles  through  different  parts  of 
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England  in  her  own  coach.  At  fir  ft,  whenever  fhe  re-  Phthifis. 
mained  three  or  four  days  in  any  place,  the  diforder  be- 
gan  to  return  again  \  but  at  length  by  perfevering  in 
her  journeys,  it  gradually  went  off.  Deffault,  who 
pra&ifed  at  Bourdeaux  about  40  years  ago,  tells  us,  he 
fent  feveral  confumptive  patients  to  Bareges,  and  with 
good  fuccefs  \  but  that  in  thefe  cafes  his  reliance  was 
not  fo  much  upon  the  Bareges  waters,  as  upon  the 
motion  of  the  carriage  and  the  change  of  air  in  a  jour¬ 
ney  of  more  than  100  leagues. 

It  is  now  pretty  generally  acknowledged,  that  the 
good  effe&s  of  fea  voyages  in  confumptive  cafes  de¬ 
pend  more  upon  the  conllant  and  uniform  motion  of 
the  lhip,  than  upon  any  particular  impregnation  of  the 
fea  air  ;  although  this  from  its  coolnefs  and  purity  may 
likewife  be  of  great  ufe,  efpecially  in  the  hot  months, 
when  fea  voyages  are  generally  undertaken  by  con- 
fumptive  patients.  The  ancients  were  no  ftrangers  ts> 
this  remedy  ;  and  amongfl  the  Romans  it  was  no  unu- 
fual  thing  for  confumptive  perfons  to  fail  to  Egypt. 

Pliny  obferves,  that  this  wras  done  not  for  the  fake  of 
the  climate,  but  merely  on  account  of  the  length  of  the 
voyage. 

Many  of  our  Englifh  phyficians  have  recommended 
a  voyage  to  Lifbon  in  thefe  cafes.  When  this  is  done, 
the  proper  fcafon  of  the  year  fhould  be  carefully  at- 
tended  to.  Dr  Simmons  knewr  a  gentlemen  who  went 
thither  with  fymptoms  of  incipient  phthifis,  and  who 
experienced  fome  relief  during  the  courfe  of  the  voyage  5, 
but  happening  to  arrive  at  Lifbon  at  the  beginning  of 
the  rainy  feafon,  the  difeafe  was  foon  greatly  increafed, 
and  terminated  fatally. 

Another  fpecies  of  motion  has  of  late  been  extolled 
as  highly  ufeful  in  confumptive  cafes.  Dr  James  Car¬ 
michael  Smyth  of  London,  has  lately  publiflied  an 
account  of  the  effe&s  of  fwinging,  employed  as  a  re¬ 
medy  in  the  pulmonary  confumption  and  he&ic  fever. 

In  this  treatife  Dr  Smyth  contends,  that  fea  air,  in 
place  of  being  of  advantage,  is  constantly  prejudicial 
to  heClic  and  confumptive  patients,  and  even  to  thofe 
who  have  a  tendency  to  fuch  complaints.  He  thinks, 
therefore,  that  the  benefit  derived  from  fea  voyage# 
muft  certainly  be  referred  to  fome  other  caufe.  In 
Hating  his  fentiments  on  this  fubjcCl,  he  attempts  to 
eflablifh  a  diftin&ion  between  exercife  and  motion. 

By  exercife,  he  underllands  mufcular  action,  or  the 
exertion  of  tlie  locomotive  powers  of  the  body  ei¬ 
ther  alone  or  combined.  This  he  reprefents  as  in¬ 
creafing  the  force  and  frequency  of  the  heart’s  con¬ 
traction,  the  velocity  and  momentum  of  the  blood, 
the  quicknefs  of  breathing,  the  heat,  the  irritability, 
and  the  tranfpiration  of  the  whole  body.  By  motion, 
in  contradiftin&ion  to  exercife,  lie  means  fuch  motion 
as  is  not  neceflarily  accompanied  with  any  agitation 
or  fuccuflion  of  the  body,  and  which  is  totally  inde¬ 
pendent  of  any  mufcular  exertion.  The  effcCls  of 
this,  both  on  the  heart,  the  lungs,  and  indeed  on  the 
fyfiem  in  general,  he  confiders  as  of  the  fedative  kind  ; 
thus  it  fufpends  the  action  of  coughing,  and  leffens 
the  frequency  of  the  puife.  He  is,  therefore,  led  to 
refer  the  good  effeCls  of  fea  voyages  entirely  to  this 
caufe.  And  on  thefe  grounds  he  was  led  to  conclude,, 
that  the  motion  given  by  fwinging  might  be  of  equal 
if  not  greater  fervice.  This  conclufion,  we  are  told, 
in  the  treatife  above  alluded  to,  experience  in  many' 
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Hsemor-  cafes  has  fully  confirmed  *7  and  he  recommends  it  as 
rhagise.  a  mode  of  cure  which  may  be  employed  with  advan- 
{n  every  Hage  of  phthifis.  \-V  hile,  however,  the 
reafoning  of  Dr  Smyth  on  this  fubjedt  feems  to  be 
liable  to  many  objections,  we  are  forry  to  add,  that 
his  observations  in  practice  have  by  no  means  been 
confirmed  by  thofe  of  others,  who  have  had  recourfe 
to  this  mode  of  cure. 

*  The  belt  adapted  diet  in  confumptive  cafes  is  milk  ; 

the  milk  of  affes,  both  as  an  article  of  diet  and  as  a 
medicine,  has  in  particular  been  highly  extolled.  It 
may  however  be  remarked,  that  there  are  conftitutions 
in  which  this  falutary  nutriment  feems  to  difagree.  A 
propenfity  to  generate  bile,  or  too  flrong  a  difpofition 
to  acefeency  from  a  weaknefs  of  the  digeltive  organs, 
both  merit  attention.  Whey,  either  from  cows  or 
goats  milk,  appears  to  be  more  fuitable  in  the  former 
cafe  y  and  for  corredling  acidity,  lime  water  may  be 
added  to  the  milk.  The  method  of  adding  rum  or 
brandy  to  affes  or  cows  milk,  fhould  be  ufed  with  great 
caution  :  for  when  added  beyond  a  certain  quantity, 
as  is  often  the  cafe,  they  not  only  coagulate  the  milk, 
but  heat  the  body  \  by  which  means  the  milk  dif- 
agrees  with  the  patient,  and  the  fpirit  augments  the 
difeafe. 

In  confumptive  cafes,  Dr  Simmons  obferves,  that 
the  patient’s  tafle  fhould  be  confulteclj  and  fays  that  a 
moderate  ufe  of  animal  food,  where  the  falted  and  high- 
feafoned  kinds  are  avoided,  is  not  to  be  denied.  Sheik 
fifh,  particularly  oyflers,  are  ufeful,  as  well  as  fiiails 
f wallowed  whole,  or  boiled  in  milk. 

Repeated  bleedings,  in  fmall  quantities,  are  by  feme 
confidered  in  confumptive  cafes  as  highly  advantageous  : 
and  in  particular  eheum fiances  they  undoubtedly  are 
fo  y  for  in  fiance,  when  the  eonilitution  apparently  a- 
bounds  with  blood  \  when  the  fluid  drawn  off  is  ex¬ 
tremely  fizy  ;  when  there  is  much  pain  in  the  breafl  \ 
and  when  venefedlion  is  followed  by  an  abatement  of 
every  fymptom.  In  thefe  cafes,  bleeding  is  certainly 
proper,  and  ought  to  be  repeated  fo  long  as  it  feems 
to  be  attended  with  advantage.  In  very  delicate  con- 
(lilutions,  however,  even  where  the  pulfe  is  quick,  with 
fome  degree  of  fulnefs,  and  the  blood  laft  drawn  con- 
fidcrably  fizy,  it  may  not  prove  fcrviceable. 

It  deferves  to  be  remarked,  that  the  inflammatory 
appearance  of  the  blood  is  not  alone  a  fufficicnt  reafon 
for  bleeding  *,  but,  in  determining  the  propriety  of  this 
evacuation,  all  other  circumflances  fhould  be  eonfider- 

(ed  'y  fuch  as  the  patient’s  age,  ftrength,  habit,  and  the 
Hate  of  the  difeafe. 

A  remark  which  has  been  judieioufly  made  by  Dr 
Fothergill,  ought  not  to  be  omitted  in  the  account  of 
this  difeafe.  It  is,  that  young  delicate  females,  about 
the  age  of  15  or  16,  and  upwards,  are  often  fubje£l 
to  confumptions.  When  the  difeafe  has  advanced  con- 
fiderably,  the  menfes ,  if  they  have  made  their  appear¬ 
ance,  raoft  generally  eeafe.  This  alarms  their  female 
friends,  and  they  call  upon  the  phyfieian  to  ufe  his 
lit  mo  ft  endeavours  for  reftoring  the  difeharge  5  believ¬ 
ing  the  ceflation  of  it  to  be  the  immediate  caufe  of 
the  phthifical  complaint.  Induced  by  their  folicita- 
tions,  medicines  have  fometimes  been  adminiflercd, 
which,  without  obtaining  this  end,  have  tended  to  ag¬ 
gravate  the  diftemper.  This  deficiency  is  often  of  no 
real  difadvantage  in  thofe  cafes }  and  in  many  the  eva- 
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cuation  tvould  prove  injurious,  by  drminifhing  the  Phthifis. 
Hrength,  which  is  already  too  much  impaired.  Even  1  ~  f 

fmall  bleedings  at  the  regular  periods  have  often  done 
more  harm  than  good.  A  fudden  fuppreflion  may  re¬ 
quire  bleeding  5  but  when  the  evacuation  fails  through 
want  of  Hrength,  and  from  poverty  of  blood,  the  re¬ 
newal  of  it  increafes  the  difeafe. 

Befides  thefe  remedies,  Dr  Simmons  Hrongly  recom¬ 
mends  a  frequent  repetition  of  vomits.  Many  physi¬ 
cians  have  fuppofed,  that  where  there  is  any  increafed 
determination  to  the  lungs,  vomits  do  mifehief :  but 
Dr  Simmons  is  perfuaded,  that  inflead  of  augmenting, 
they  diminiHi  this  determination  }  and  that  much  good 
may  be  expe&ed  from  a  prudent  ufe  of  this  remedy, 
than  which  none  has  a  more  general  or  powerful  effeft 
on  the  fyflem.  If  any  remedy  be  capable  of  difperfing 
a  tubercle,  he  believes  it  to  be  emetics.  The  affections 
of  the  liver,  that  fometimes  accompany  pulmonary 
complaints,  give  way  to  repeated  emetics  fooner  than 
to  any  other  remedy.  In  feveral  cafes  where  the  cough 
and  the  matter  expe&orated,  the  fluHiing  heats,  lofs 
of  appetite,  and  other  fyinptoms,  threatened  the  moll 
fatal  event ;  the  complaints  were  greatly  relieved,  and 
in  others  wholly  removed,  by  the  frequent  ufe  of  eme¬ 
tics.  Other  fuitable  remedies  were  indeed  employed 
at  the  fame  time  •,  but  the  relief  the  patients  generally 
experienced  after  the  emetic,  was  a  fufficient  proof 
of  its  falutary  operation.  By  this,  however,  he  does 
not  mean  that  vomits  will  be  ufeful  in  every  period  of 
the  difeafe,  or  in  every  patient.  In  general,  it  will  be 
found  that  the  earlier  in  the  difeafe  emetics  are  had  re¬ 
courfe  to,  the  mure  likely  they  will  be  to  do  good,  and 
the  lefs  likely  to  do  harm.  The  cafes  in  which  eme¬ 
tics  may  be  reckoned  improper,  are  commonly  thofe  in 
which  the  difeafe  is  rapid  in  its  progrefs  \  or  in  that 
Hage  of  it  wdien  there  is  great  debility,  with  profufe 
colliquative  fweats. 

In  thefe  cafes,  when  an  emetie  has  been  adminiffer- 
ed  twice  a -week,  and  the  cough  is  mitigated,  the  ex- 
pe6loration  facilitated,  and  the  other  fyinptoms  reliev¬ 
ed,  both  the  patient  and  the  phyfieian  will  be  encou¬ 
raged  to  proceed,  and  to  repeat  the  vomit  every  fecond 
day,  or  even  every  day,  for  feveral  days  together,  as 
Dr  Simmons  has  fometimes  done  when  the  good  effefls 
of  it  were  obvious. 

The  choice  of  emetics  to  be  employed  in  thefe  cafes 
is  by  no  means  a  matter  of  indifference.  Carduus  tea, 
chamomile  tea,  warm  water,  and  others  that  atff  by 
their  bulk,  and  by  exciting  uaufea,  relax  the  tone  of 
the  Homach  when  they  are  frequently  repeated,  and  of 
eourfe  will  be  improper.  More  active  emetics  are 
therefore  to  be  preferred  j  and  here  fome  of  the  prepa¬ 
rations  of  antimony  might  naturally  be  thought  of. 

But  the  operation  of  thefe  Is  not  confined  to  the  fio- 
maeh.  They  produce  evacuations  by  Hool,  and  a  dif¬ 
pofition  to  fweat )  and  are  therefore  improper  in  the 
pulmonary  hectic.  The  mildmfs  and  excellence  of 
ipecacuanha  as  an  emetic,  are  well  known ,  but  in 
thefe  cafes,  Dr  Simmons  has  often  employed  the  ful- 
phate  of  copper,  concerning  the  effects  of  which  wc 
meet  with  fome  groundlefs  affertions  in  feveral  medical 
books.  Its  operation  is  confined  to  the  Homach  ;  it 
a£ts  almoH  inflantaneoufly  *,  and  its  aHringency  feems 
to  obviate  the  relaxation  that  commonly  fuppofed 
to  attend  the  frequent  ufe  of  emetics.  In  two  cafes 

ho 


MEDICINE. 


35§ 

Haemor¬ 

rhagic. 


MEDICINE. 


he  experienced  its  good  effe&s,  after  vomits  of  ipeca¬ 
cuanha  had  been  given  ineffectually.  It  ftiould  be 
adminiftered  in  the  morning,  and  in  the  following  man¬ 
ner  : 

Let  the  patient  firft  fw  allow  about  half  a  pint  of  wa¬ 
ter,  and  immediately  afterwards  fulphate  of  copper  dif- 
folved  in  a  cupful  of  water.  The  dofe  of  it  muff  be 
adapted  to  the  age  and  other  cireumftances  of  the  pa¬ 
tient,  and  may  be  varied  from  two  grains  to  ten,  fifteen, 
or  twenty.  As  fome  perfons  are  much  more  eafily  puk¬ 
ed  than  others,  it  will  be  prudent  to  begin  with  a  fmall 
dofe  :  not  that  any  dangerous  effe&s  will  be  produced 
by  a  large  one,  for  the  whole  of  the  medicine  is  inftant- 
ly  rejected  5  but  if  the  naufea  be  violent,  and  of  long 
continuance,  the  patient  may  perhaps  be  difeouraged 
from  repeating  it.  In  general,  the  moment  the  emetic 
has  reaehed  the  ftomach  it  is  thrown  up  again.  The 
patient  muff  then  fwallow  another  half  pint  of  water, 
which  is  like-wife  fpeedily  reje&ed  ;  and  this  is  com¬ 
monly  fufficient  to  remove  the  naufea. 

Dr  Marryat,  in  his  New  Pra&ice  of  Physic ,  pre- 
feribes  with  great  freedom  what  be  calls  the  dry  vomit , 
from  its  being  dire&ed  to  be  taken  without  drinking. 
This  medicine  confifts  of  fulphate  of  copper  and  tartrite 
of  antimony.  It  has  the  benefit  alfo  of  producing  in- 
ffantaneous  operation  *,  but  it  is  more  apt  to  excite  nau¬ 
fea  than  the  fulphate  of  copper  alone,  and  is  liable  to 
fome  of  the  obje&ions  ffated  to  antimonial  emetics. 

Another  remedy  which  Dr  Simmons  ffrongly  re¬ 
commends  in  confumptive  cafes,  both  from  his  own 
obfervation,  and  on  the  authority  alfo  of  many  other 
eminent  pra&itioners,  is  gum-myrrh.  This  given  by 
itfelf  to  the  extent  of  a  fcruplc  or  half  a  drachm  for  a 
dofe,  two  or  three  times  a-dav,  or,  if  there  be  mueh  in¬ 
flammatory  tendency,  combined  with  a  proportion  of 
nitre  or  of  cream  of  tartar,  has  often  been  fcrviceable 
in  cafes  which  were  apparently  in  fiances  of  incipient 
phthifis  even  of  the  tubereulous  kind.  But  when  the 
difeafe  is  far  advanced,  or  even  decidedly  marked,  as 
far  as  our  experience  goes  it  has  rarely  been  produ&ive 
of  any  benefit. 

Befides  the  yfe  of  internal  remedies  in  pulmonary 
affe&ions,  phydeians  have  often  preferibed  the  fmoke 
of  refinous  and  balfamic  fubff  ances  to  be  eonveyed  in¬ 
to  the  lungs.  The  vapour  of  fulphuric  ether,  dropt  in¬ 
to  warm  water,  has  like  wife  been  ufed  in  thefe  cafes. 
The  inhaling  of  fixed  air  has  alfo  been  fpoken  of  as  an 
ufeful  pra&ice.  Dr  Simmons  has  feen  all  thefe  me¬ 
thods  tried  at  different  times  \  but  without  being  able 
to  perceive  any  real  advantages  from  them  in  the  fup- 
purative  ftage  of  the  difeafe,  where  they  might  be  ex- 
pe&ed  to  be  of  the  greateff  ufe  ;  and  in  the  beginning 
he  has  often  found  the  two  firft  to  be  too  ftimulating. 
He  therefore  preferred  the  fi tuple  vapour  of  warm  wha¬ 
ler,  and  has  experienced  its  excellent  effe&s  in  feveral 
inftanees  ;  but  wrhen  the  complaint  has  made  any  con- 
fiderable  progrefs,  its  utility  is  lefs  obvious  ;  and  when 
the  patients  have  been  much  weakened,  he  has  feen  it 
bring  on  profufe  fweats,  efpecially  when  ufed  in  bed, 
and  therefore  he  generally  recommended  it  to  be  ufed 
in  the  day  time.  Formerly  he  made  ufe  of  a  fumigating 
machine,  deferibed  in  the  Gentleman’s  Magazine  for 
1748,  in  which  the  air,  infpired  by  the  patient,  is 
made  to  pafs  through  hot  water  by  means  of  a  tube 
that  communicates  with  the  external  air,  and  with  the 


Pra&ice, 

bottom  of  the  veffel :  but  we  have  now  a  more  elegant,  Phthifis, 
and,  on  account  of  the  valve  and  mouth-piece,  a  more 
ufeful  inftrument  of  this  kind,  the  inhaler,  invented  by 
the  ingenious  Dr  Mudge. 

Another  remedy  recommended  by  fome  as  a  fpecific 
in  confumptions  is  the  earth-bath.  Van  Swieten,  in 
his  Commentaries  on  Bcerhaave,  tells  us,  from  the  in¬ 
formation  of  a  perfon  of  credit,  that  in  fome  parts  of 
Spain  they  have  a  method  of  curing  the  phthifis  pul-  « 
monalis  by  the  ufe  of  this  remedy  ;  and  he  quotes  the 
celebrated  Solano  de  Luque  in  confirmation  of  this 
practice.  Solano  fpeaks  of  the  banos  de  tierra ,  or 
earth-baths,  as  a  very  old  and  common  remedy  in 
Granada  and  fome  parts  of  Andalufia,  in  cafes  of  hec¬ 
tic  fever  and  confumptions  5  and  relates  feveral  in- 
ftances  of  their  good  cffe&s  in  his  own  pra&ice.  The 
method  he  adopted  on  thefe  occafions  was  as  follows  : 

He  cliofc  a  fpot  of  ground  on  which  no  plants  had 
been  fown,  and  there  he  made  a  hole  large  and  deep 
enough  to  admit  the  patient  up  to  the  chin.  The  in¬ 
terlaces  of  the  pit  were  then  carefully  filled  up  with 
the  freffi  mould,  fo  that  the  earth  might  everywhere 
come  in  conta&  with  the  patient’s  body.  In  this  fitu- 
ation  the  patient  was  fuffered  to  remain  till  he  began 
to  fhiver  or  felt  himfelf  uneafy  \  and  during  the  whole 
proeefs,  Solano  occafionally  adminiftered  food  or  fome 
cordial  medicine.  The  patient  was  then  taken  out, 
and,  after  being  w- rapped  in  a  linen  cloth,  was  placed 
upon  a  mattrefs,  and  twro  hours  afterwards  his  whole 
body  was  rubbed  with  an  ointment,  compofed  of  the 
leaves  of  the  folanum  nigrum  and  hog’s  lard.  He  ob- 
ferves,  that  a  new  pit  muff  be  made  every  time  the 
operation  is  repeated  ;  and  advifes  the  ufe  of  thefe  baths 
only  from  the  end  of  May  to  the  end  of  O&ober.  Dr 
Fouquet,  an  ingenious  French  phyfician,  has  tried 
this  remedy  in  two  cafes.  In  one,  a  confirmed  phthi¬ 
fis,  he  was  nnfucccfsful  ;  but  the  remedy  had  not  a  fair 
trial.  The  patient,  a  man  30  years  of  age,  had  been 
for  feveral  months  affii&ed  with  cough,  lie&ic  fever, 
and  profufe  colliquative  fwreats.  He  was  firft  put  into 
the  earth  in  the  month  of  June  ;  but  foon  complained 
of  an  uneafy  opprefiion  at  his  ftomach,  and  was  remov¬ 
ed  at  the  end  of  feven  minutes.  The  fecond  time  he 
was  able  to  remain  in  it  half  an  hour,  and  when  taken 
out  wras  treated  in  the  way  preferibed  by  Solano.  In 
this*  manner  the  baths  wTere  repeated  five  times,  and 
the  patient  was  evidently  relieved  *,  but  having  conceiv¬ 
ed  a  diflike  to  the  proeefs,  he  refufed  to  fubmit  to  any 
further  trials,  and  died  fome  months  afterwards.  In 
the  fccond  cafe  he  was  more  fortunate  :  the  patient,  a 
girl  1 1  years  of  age,  had  been  for  three  months  trou¬ 
bled  with  a  cough  brought  on  by  the  meafles,  which 
was  at  length  attended  with  a  purulent  expe&oration, 
he&ic  fever,  and  night  fweats.  She  began  the  ufe  of 
the  earth-bath  in  Auguft,  and  repeated  it  eight  times 
in  the  fpace  of  20  days.  At  the  end  of  that  time  the 
fever  and  difpofition  to  fweat  had  entirely  ceafed,  and 
by  the  ufe  of  the  common  remedies,  the  patient  vras 
perfe&ly  reftored.  A  phyfician  at  Warfaw  has  like- 
wife  preferibed  the  earth-bath  with  good  fuceefs  in 
cafes  of  he&ic  fever.  The  Spaniards  confine  it  entirely 
to  fuch  cafes  ;  but  in  fome  other  parts  of  the  world  we 
find  a  fimilar  method  employed  as  a  remedy  for  other 
difeafes,  and  particularly  for  the  fea-fcui^y.  Dr  Prieft- 
ley  obferves,  that  the  Indians,  he  has  been  told,  have 


practice. 

Hsemor-  a  cuftom  of  burying  their  patients  labouring  under  pu- 
rhagix.  trid  difeafes  up  to  the  chin  in  frefh  mould,  which  is 

— * - '  alfo  known  to  take  off  the  factor  from  fleffi  meat  begin- 

•  ning  to  putrefy.  The  rancidity  of  a  ham,  for  example, 

may  be  eorrc&ed  by  burying  it  for  a  few  hours  in  the 
earth.  The  efficacy  of  this  remedy  in  the  fea  fcurvy 
has,  it  is  faid,  frequently  been  experienced  by  the  crews 
of  our  Eaft  India  ffiips. 

Solano,  who  is  fond  of  philofophizing  in  his  writings, 
is  of  opinion,  that  the  earth  applied  in  this  way  ab- 
forbs  the  morbid  taint  from  the  fyftem  ;  but  does  it 
not  feem  more  probable,  that  the  effluvia  of  the  earth, 
by  being  abforbed  and  carried  into  the  circulation,  cor¬ 
real  the  morbid  ffate  of  the  fluids,  and  thus  are  equal¬ 
ly  ufeful  in  the  fea  fcurvy  and  in  the  pulmonary  he£tic  ? 
That  the  earth  when  moiftened  does  emit  a  grateful 
odour  is  a  fa  cl  generally  known  ;  and  Baglivi  long  ago 
gave  his  teftimony  in  favour  of  the  grateful  effe&s  of  the 
effluvia  of  freffl  earth.  He  aferibes  thefe  good  effc6ls 
to  the  nitre  it  contains. 

The  earth  bath,  both  in  confumptive  cafes  and  like- 
wife  in  a  variety  of  other  affe&ions,  has  of  late  been 
extenfively  employed  in  Britain  by  a  celebrated  empi¬ 
ric.  But,  as  far  as  we  can  learn,  in  moft  cafes  it  pro¬ 
duced  to  the  patient  a  very  diffreffing  fenfation  of  cold; 
in  fome,  it  feemed  to  be  produ6live  of  bad  effe&s,  pro¬ 
bably  in  confequence  of  this  cold *,  and  we  have  not 
heard  of  any  confumptive  cafes  in  which  good  effe£ls 
were  decidedly  obtained  from  it. 

With  regard  to  the  drains,  fuch  as  blifters,  iffues, 
and  fetons,  which  are  fo  frequently  recommended  in 
pulmonary  eom  plaints,  there  is  lefs  danger  of  abufe 
from  them  than  from  the  practice  of  venefe&ion.  The 
difeharge  they  excite  is  not  calculated  to  weaken  the 
patient  much  ;  and  the  relief  they  have  fo  often  been 
found  to  afford,  is  a  fufficient  reafon  for  giving  them 
a  trial.  •  Bliflers,  as  is  well  known,  a£i  in  a  twofold 
manner ;  by  obviating  fpafm,  and  producing  revulfion: 
Iffues  and  fetons  a£l  ehiefly  in  the  latter  of  thefe  two 
ways  ;  and  in  this  refpe£l  their  effedls,  though  lefs  hid¬ 
den  and  lefs  powerful  at  firft,  are  more  durable  from  the 
continuance  of  the  difeharge  they  occafion.  It  is  per¬ 
haps  hardly  neceffary  to  remark,  that,  if  much  fervice 
is  to  be  expected  from  cither  of  thefe  remedies,  they 
ffiould  be  applied  early  in  the  difeafe.  The  ingenious 
Dr  Mudge,  who  experienced  the  good  effcfls  of  a  large 
fcapulary  iffue  on  his  own  perfon,  very  properly  ob* 
ferves,  that  the  difeharge  in  thefe  cafes  ought  to  be 
confiderable  enough  to  be  felt.  But  it  is  feldom  poffi- 
ble  for  us  to  prevail  on  the  delicate  perfons,  who  are 
moft  frequently  the  vi6lims  of  this  difeafe,  to  fubmit  to 
the  application  of  a  cauftic  between  the  ftioulders.  The 
difeharge  prpduced  by  a  feton  is  by  no  .means  inconfider- 
able  ;  and  as  in  thefe  cafes  there  is  generally  fome  part 
of  the  breaft  that  is  more  painful  or  more  affe&ed  by  a 
deep  infpiration  than  the  reft,  a  feton  in  the  fide,  as 
near  as  can  be  to  the  feat  of  the  pain,  will  be  an  ufeful 
auxiliary.  Dr^  Simmons  has  feen  it  evidently  of  great 
ufe  in  feveral  cafes. 

Mo  Genus  XXXVIII.  IOEMORRHOIS. 

HJEMORRHOIDS,  or  PILES. 

Hoemorrhois,  Sauv .  gen.  217.  Lin.  Ip2.  Sag.  gen. 


MEDICINE. 


Haemorrhoidalis  fluxus,  Hojfm .  219. 

Haemorrhoidcs,  Junck .  11.  et  12. 

Leucorrhois,  Vog .  112. 

Sp.  I.  Externa/  PILES. 

Var.  A.  Bloody  PILES. 

Hoemorrhois  moderata,  Sauv.  fp.  1. 

Hsemorrhoides  ordinatae,  Junck .  11. 

Hcemorrhoides  nimiae,  Junck.  11. 

Haemorrhois  immodica,  Sauv.  fp.  2. 

Hsemorrhoides  cxcedcntes,  Alberti  dc  haemorrhoid . 

p.  179.  . 

Haemorrhois  polypofa,  Sauv .  fp.  3. 

Var.  B.  Mucous  PILES. 

Haemorrhoidcs  decoloratae,  albae,  ct  mucidae,  Junck . 

13.  Alberti ,  p.  248. 

Sp.  II.  The  PILES  from  a  Procidentia  Ani. 

Haemorrhois  ab  exania,  Sauv.  fp.  4. 

Sp.  III.  The  Running  PILES. 

Sp.  IV.  The  Blind  Piles. 

Haemorrhoides  coecae,  Junck .  1 2.  Alberti ,  p.  274. 

Defcription.  The  difeharge  of  blood  from  fmall  tu¬ 
mors  on  the  verge  of  the  anus  conftitutes  what  is  called 
the  hcemorrhoids  or  piles.  They  are  diftinguilhed  into 
the  external  and  internal,  according  to  the  fituation  of 
the  tumors,  either  without  or  within  the  anus.  Some¬ 
times,  however,  thefe  tumors  appear  without  difehar- 
ging  any  blood  ;  and  in  this  cafe  they  are  called  the 
hcemorrhoides  ccecce,  or  blind  piles .  Sometimes  the  dif¬ 
eafe  appears  without  the  verge  of  the  anus  in  diftincl  fc- 
parate  tumors  ;  but  frequently  only  one  tumid  ring  ap¬ 
pears,  feeming  as  it  were  the  anus  puflicd  without  the 
body.  Sometimes  thefe  tumors  appear  without  any 
previous  diforder  of  the  body  :  but  more  frequently,  be¬ 
fore  the  blood  begins  to  flow,  and  fometimes  even  before 
the  tumors  are  formed,  various  affections  are  perceived  in 
different  parts  of  the  body  ;  as  headach,  vertigo,  ftupor, 
difficulty  of  breathing,  fleknefs,  colic  pains,  pain  of  the 
back  and  loins,  and  frequently  a  confiderable  degree 
of  pyrexia  ;  while  along  with  thefe  fymptoms  there  is  a 
fenfc  of  fulnefs,  heat,  itching,  and  pain,  in  and  about 
the  anus.  Sometimes  the  difeafe  is  preceded  by  a  fe- 
rous  difeharge  from  the  anus ;  and  fometimes  this  fe- 
rous  difeharge,  accompanied  with  fwelling,  feems  to 
come  in  place  of  the  difeharge  of  blood,  and  to  relieve 
the  above-mentioned  diforders  of  the  fyftem.  This  fe- 
rous  difeharge  hath  therefore  been  named  the  hcemor - 
rhois  alba. 

In  this  difeafe  the  quantity  of  blood  difeharged  is  dif¬ 
ferent  upon  different  occafions.  Sometimes  it  flows  on¬ 
ly  -when  the  perfon  goes  to  ftool,  and  commonly  fol¬ 
lows  the  difeharge  of  faeces.  In  other  cafes  it  flows 
without  any  difeharge  of  faeces ;  and  then  generally  in 
confequence  of  the  diforders  above  mentioned,  when  it 
is  alfo  commonly  in  larger  quantity.  This  is  often  ve- . 
ry  confiderable  5  and,  by  the  repetition,  fo  great,  that 
we  could  hardly  fuppofe  the  body  to  bear  it  but  with 
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Hsemor-  the  hazard  of  life.  Indeed,  though  rarely,  it  has  been 
rhagire.  p()  gre^  as  to  prove  fuddenly  fatal.  Thefe  considerable 
difeharges  occur  efpccially  to  perfons  who  have  been 
frequently  liable  to  the  difeafe.  They  often  induce 
great  debility,  and  frequently  a  leucophlegmatia  or 
dropfy  which  proves  fatal.  Sometimes  the  tumors  and 
difeharges  of  blood  in  this  difeafe  recur  exaCtly  at  dat¬ 
ed  periods.  In  the  decline  of  life  it  frequently  hap¬ 
pens  that  the  haemorrhoidal  flux,  formerly  frequent, 
ceafes  to  flow  j  and  in  that  cafe  it  generally  happens 
that  the  perfons  are  affected  with  apoplexy  or  pally. 
Sometimes  hemorrhoidal  tumors  are  affeCted  with  in¬ 
flammation,  which  ends  in  fuppuration,  and  gives 
occaflon  to  the  formation  of  fiftulous  ulcers  in  thofe 
parts. 

The  haemorrhoidal  tumors  have  often  been  confi- 
dered  as  varices  or  dilatations  of  the  veins  ;  and  in  fome 
cafes  varicous  dilatations  have  appeared  upon  direc¬ 
tion.  Thefe,  however,  do  not  appear  in  the  greater 
part  of  cafes  ;  and  Dr  Cullen  is  of  opinion  that  they 
are  ufually  formed  by  an  effufion  of  blood  into  the 
cellular  texture  of  the  inteftine  near  to  its  extremity. 
When  recently  formed,  they  contain  fluid  blood  *,  but 
after  they  remain  for  fome  time  they  are  ufually  of 
a  firmer  confidence,  in  confequence  of  the  blood  being 
coagulated. 

Caufes ,  &c.  It  would  feem  probable,  that  the  hae- 
morrhoidal  tumors  are  produced  by  fome  interruption 
of  the  free  return  of  the  blood  from  the  reClum,  by 
which  a  rupture  of  the  extremities  of  the  veins  is  oeca- 
fioned.  But  confidering  that  the  haemorrhage  occur¬ 
ring  here  is  often  preceded  by  pain,  inflammation,  and 
a  febrile  date,  and  with  many  other  fymptoms  which 
ihow  a  connection  of  the  topical  affeCtion  with  the  date 
of  the  whole  fydem,  it  is  probable  that  the  interruption 
of  the  blood  in  the  veins  produces  a  confiderable  refift- 
ance  to  the  motion  of  the  blood  through  the  arteries, 
and  confequently  that  the  difeharge  of  blood  is  com¬ 
monly  from  the  latter.  Some  have  thought,  that  a 
difference  of  the  haemorrhois,  and  of  its  effeCls  upon  the 
fydem,  might  arife  from  the  difference  of  the  hasmor- 
rhoidal  veffels  from  wlienee  the  blood  ifiued.  But  Dr 
Cullen  is  of  opinion,  that  we  can  fcarce  ever  didinguidi 
the  veffels  from  which  the  blood  flows,  and  that  the 
frequent  inofculations  of  both  arteries  and  veins  belong¬ 
ing  to  the  lower  extremity  of  the  reCtum,  will  render 
the  effects  of  the  haemorrhage  much  the  fame,  from 
whatever  fource  it  proceeds. 

With  regard  to  the  haemorrhoids,  however,  he  is 
of  opinion,  that  they  are,  for  the  mod  part,  merely 
a  topical  affeCtion.  They  take  place  before  the  pe¬ 
riod  of  life  at  which  a  venous  plethora  happens.  They 
happen  to  females,  in  whom  a  venous  plethora  deter¬ 
mined  to  the  hemorrhoidal  veffels  cannot  be  fuppofed 
to  occur  ;  and  they  happen  to  both  fexes,  and  to  per¬ 
fons  of  all  ages,  from  caufes  which  do  not  affeCt  the 
fydem.  and  are  manifedly  fuited  to  produce  a  topical 
affeCtion  only. 

Thefe  caufes  are,  in  the  fird  place,  the  frequent 
voiding  of  hard  and  bulky  faeces,  which,  by  their  long 
ftagnation  ir  the  reCtum,  and  cfpecially  when  voided, 
mud  ncoeffarily  pirfs  upon  the  veins  of  that  part,  and 
interrupt  the  courft  of  the  blood  in  them.  For  this 
reafon  the  difi  afe  To  frequently  happens  io  thofe  who 
are  habitually  codive.  From  the  fame  caufes,  the  dif¬ 


eafe  happens  frequently  to  thofe  who  are  fnbjeft  to  a 
prolapfus  ani.  In  voiding  the  faeces,  it  almod  always 
happens  that  the  internal  coat  of  the  reduni  is  more  or 
lefs  protruded  \  and,  during  this  protrufion,  it  fome- 
limes  happens  that  the  fphinCler  ani  is  contracted  :  in 
confequence  of  this,  a  drong  condriCtion  is  made,  which 
preventing  the  protruded  gut  from  being  replaced,  and 
at  the  fame  time  preventing  the  return  of  blood  from  it, 
oceafions  a  coillidtrable  fwelling,  and  the  formation  of 
a  tumid  ring  round  the  anus. 

Upon  the  fphinCter’s  being  a  little  relaxed,  as  it  is 
immediately  after  its  drong  contraction,  the  portion 
of  the  gut  which  had  fallen  out  is  commonly  taken 
into  the  body  again  •,  but  by  the  frequent  repetition 
of  the  accident,  the  fize  and  fulnefs  of  the  ring  formed 
by  the  prolapfed  intedinc  is  much  increafed.  It  is 
therefore  more  dowly  and  difficultly  replaced  ;  and  in 
this  confids  the  chief  uneafinefs  of  hsemorrlioidal  per¬ 
fons.  As  the  internal  edge  of  this  ring  is  neceffarily 
divided  by  clefts,  the  whole  often  puts  on  the  appear¬ 
ance  of  a  number  of  diftinCt  fwellings  \  and  it  alio  fre¬ 
quently  happens,  that  fome  portions  of  it  are  more 
confiderably  fwelled,  become  more  protuberant,  and 
form  thofe  fmall  tumors  more  driCtly  called  hcemor- 
rhoids  or  piles . 

From  confidering  that  the  preffure  of  the  fceces,  and 
other  caufes  interrupting  the  return  of  venous  blood 
from  the  lower  extremity  of  the  reCtum,  may  operate  -a 
good  deal  higher  up  than  that  extremity,  we  may  un- 
derdand  how  tumors  may  be  formed  within  the  anus  \ 
and  probably  it  alfo  happens,  that  fome  of  the  tumors 
formed  without  the  anus  may  continue  when  taken 
within  the  body,  and  even  be  increafed  by  the  caufes 
jud  mentioned.  Thus  may  the  production  of  internal 
piles  be  explained,  which,  on  account  of  their  fituation 
and  bulk,  are  not  protruded  on  the  .perfon’s  going  to 
dool,  and  are  therefore  more  painful. 

The  production  of  piles  is  particularly  illudrated 
by  this,  that  pregnant  women  are  frequently  affeCted 
with  the  difeafe. — This  is  to  be  accounted  for,  partly 
from  the  preffure  of  the  uterus  upon  the  reCtum,  and 
partly  from  the  codive  habit  to  which  pregnant  wo¬ 
men  are  liable.  Dr  Cullen  has  known  many  indances 
of  piles  happening  for  the  fird  time  during  the  date  of 
pregnancy  ;  and  there  are  few  women  who  have  born 
children,  that  are  afterwards  entirely  free  from  piles. 
— Purgatives  alfo,  efpccially  thofe  of  the  more  acrid 
kind,  and  particularly  aloetics,  are  apt  to  produce 
the  piles  when  frequently  ufed  \  and  as  they  dimu- 
late  particularly  the  larger  intedines,  they  may  be 
judly  reckoned  among  the  exciting  caufes  of  this  dif¬ 
eafe. 

Prognojts .  Though  the  haemorrhoids  are  commonly, 
as  we  have  faid,  to  be  edeemed  a  topical  difeafe,  they 
may,  by  frequent  repetition,  become  habitual  and  con¬ 
nected  with  the  date  of  the  whole  fydem  ;  and  this 
will  more  readily  happen  in  perfons  who  have  been 
once  affeCted  with  the  difeafe,  If  they  be  frequently 
expofi  d  to  a  renewal  of  the  caufes  which  occadoned  it, 
it  happens  alfo  to  perfons  much  expofed  to  a  con- 
gedion  in  the  hemorrhoidal  veffels,  in  confequence  of 
their  being  often  in  an  erect  pofition  of  the  body,  and 
in  an  exercife  whic  h  pufhes  the  blood  into  the  depend¬ 
ing  veffels,  while  at  the  fame  time  the  effeCts  of  thefe 
circumitances  are  much  favoured  by  the  abundance 
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Hseraor-  and  laxky  of  the  cellular  texture  about  the  anus.  It 

rha glx.  [5  to  be  particularly  obferved,  that  when  an  hsemor- 
^  T  J  r  hoi  dal  affection  has  either  been  originally  or  has  be¬ 

come  a  difeafe  of  the  fyftem,  it  then  acquires  a  parti- 
*  cular  connexion  with  the  flomach  ;  fo  that  certain  af¬ 
fections  of  tire  ftomach  excite  the  hsemorrhoidal  difeafe, 
»3id  certain  ftates  of  this  difeafe  excite  the  diforders  of 
the  ftomach- 

It  has  been  an  aimed  univerfally  received  opinion, 
that  the  hemorrhoidal  flux  is  a  falutary  evacuation, 
which  prevents  many  difeafes  which  would  otherwife 
have  happened ;  and  that  it  even  contributes  to  give 
long  life  :  and  as  this  opinion  lias  been  ftreiiuoufly 
adopted  by  Dr  Stahl,  it  has  had  a  very  confiderable  in¬ 
fluence  on  the  practice  of  phyfic  in  Germany.  But  Dr 
Cullen  maintains  that  we  can  never  expert  to  reap 
much  benefit  from  this  flux,  which  at  firft  is  purely 
topical  *,  and,  granting  that  it  fliould  become  habitual, 
it  is  never,  he  thinks,  proper  to  be  encouraged.  It  is 
a  difagreeable  difeafe  ;  ready  to  go  to  excefs,  and  there¬ 
by  to  prove  hurtful,  and  fometimes  even  fatal :  at  bed 
it  is  liable  to  accidents,  and  thus  to  unhappy  confe- 
quences.  lie  is  therefore  of  opinion,  that  even  the  fird 
approaches  of  the  difeafe  are  to  be  guarded  againd  ;  and 
that,  though  it  fliould  have  proceeded  for  fome  time,  it 
ought  always  to  be  moderated,  and  the  ncceffity  of  it 
fuperfeded. 

Cure,  The  general  intentions  of  cure  in  cafes  of 
hsemorrhois  are  much  varied,  according  to  the  eircum- 
dances  of  the  affe&ion  at  the  time.  When  hsemor- 
rhois  exids  in  the  date  of  tumor,  the  principal  ob¬ 
jects  are  to  counteract  inflammation,  and  to  promote 
a  difeharge  of  blood  from  the  part.  When  it  is  in  the 
date  of  evacuation,  the  chief  intentions  of  cure  are,  to 
diminifh  the  impetus  of  blood  at  the  part  afte&ed,  and 
to  increafe  the  refifl anee  to  the  paffage  of  blood 
through  the  ruptured  veffels.  And  finally,  when  the 
difeafe  exids  in  the  date  of  fupprefiion,  the  aims  of 
the  pradtitioner  mud  chiefly  be,  to  obviate  the  parti¬ 
cular  affections  which  are  induced  in  confequence  of 
the  fuppreflion  *,  to  redore  the  difeharge,  as  a  means 
of  mitigating  thefe  and  preventing  others  ;  or,  when 
the  difeharge  cannot  with  propriety  or  advantage  be 
restored,  to  compenfate  the  want  of  it  by  vicarious 
evacuations. 

With  thefe  various  intentions  in  different  cafes,  a 
variety  of  different  remedies  may  be  employed  with 
advantage. 

When  any  evident  caufe  for  this  difeafe  ls  perceived, 
we  ought  immediately  to  attempt  a  removal  of  that 
caufe.  One  of  the  mod  frequent  remote  caufes  is  an 
habitual  codivenefs ;  which  mud  be  obviated  by  a  pro¬ 
per  diet,  fuch  as  the  perfon’s  own  experience  will  bed 
'diredl  •,  or  if  the  management  of  diet  be  not  effectual, 
the  belly  mud  be  kept  open  by  medicines,  which  may 
prove  gently  laxative,  without  irritating  the  reCtunu 
In  mod  cafes  it  will  be  of  advantage  to  acquire  a  ha¬ 
bit  with  regard  to  the  time  of  difeharge,  and  to  ob- 
ferve  it  exa&ly.  Another  caufe  of  the  haemorrhois  to 
be  efpecially  attended  to  is  the  prolapfus  ani,  which 
is  apt  to  happen  on  a  perfon’s  having  a  ftool.  If  this 
lhall  occur  to  any  confiderable  degree,  and  be  not  at 
the  fame  time  eafily  and  immediately  replaced,  it  mod 
certainly  produces  piles-,  or  increases  them  when  other- 
wife  produced.  Perfons  therefore  who  are  liable  to 
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this  prolapfus,  fhould,  after  having  been 'at  dool,  take 
great  pains  to  have  the  inteftine  immediately  replaced, 
by  lying  down  in  a  horizontal  pofture,  and  preffing 
gently  upon  the  anus,  till  the  reduction  (hall  be  com¬ 
pletely  obtained.  When  this  piolapfus  is  occafioned 
only  by  the  voiding  of  hard  and  bulky  fleeces,  it  is  to 
be  removed  by  obviating  the  codivenefs  which  occa- 
fions  it.  But  in  fome  perfons  it  is  owing  to  a  laxity  of 
the  radium  •  and  in  thofe  it  is  often  mod  confiderable 
on  occafion  of  a  loofe  dool.  In  thefe  cafes,  it  is  to  be 
treated  by  aftringents,  and  proper  artifices  are  to  be  em¬ 
ployed  to  keep  the  gut  in  its  place. 

When  the  difeafe  has  frequently  recurred  from  ne- 
glcdl,  and  is  thus  in  fome  meafure  eftabliihed,  the  me¬ 
thods  above  mentioned  are  no  lefs  proper  ;  but  in  this 
cafe  fome  other  meafures  mud  alfo  be  ufed.  It  is  efpe¬ 
cially  proper  to  guard  againd  a  plethoric  date  of  the 
body  ;  and  therefore  to  avoid  a  fedentary  life,  full  diet, 
and  intemperance  in  the  ufe  of  drong  liquor,  which  in 
all  cafes  of  haemorrhage  is  of  the  moll  pernicious  confe¬ 
quence, 

Excrcife  of  all  kinds  is  of  great  fervice  in  obviating 
and  removing  a  plethoric  date  of  the  body  \  but  upoii 
occafion  of  the  lisemorrhoidal  flux,  when  this  is  imme¬ 
diately  to  come  on,  both  walking  and  riding,  as  in- 
creafing  the  determination  of  the  blood  into  the 
hsemorrhoidal  vcffels,  are  to  be  avoided.  At  otlier 
times,  when  no  fuch  determination  is  already  formed, 
thefe  modes  of  cxercife  may  be  very  properly  em¬ 
ployed. 

Another  method  of  removing  plethora  is  by  cold 
bathing ;  but  this  mud  be  employed  with  caution* 
When  the  hsemorrhoidal  flux  is  approaching,  it  may  be 
dangerous  to  divert  it  •,  but  during  the  intervals  of  the 
difeafe,  cold  bathing  may  be  employed  with  fafety  and 
advantage  5  and  in  thofe  who  are  liable  to  a  prolapfus 
ani,  the  frequent  wafhing  of  the  anus  with  cold  water 
may  be  ufcfuk 

Befides  general  antiphlogidic  regimen,  in  fome  cafes 
where  the  inflammation  runs  high,  recourfe  may  be 
had  with  great  advantage  both  to  general  blood-letting 
and  to  leeches  applied  at  the  anus.  Relief  is  alfo  often 
obtained  from  the  external  application  of  emollients, 
either  alone  or  combined  with  different  articles  of  the 
fedative  kind,  as  acctitc  of  lead  or  opium,  by  which  it 
is  well  known  that  pain  in  general,  particularly  when 
depending  on  increafed  fenfibility,  or  augmented  a&ion 
of  the  veffels,  is  powerfully  allayed. 

When  the  flux  has  a&ually  come  on,  wc  are  to  mo¬ 
derate  it  as  much  as  poflible,  by  caufing  the  patient 
lie  in  a  horizontal  pofture  on  a  hard  bed  ;  by  avoiding 
exercife  in  an  ereCt  pofture,  ufing  a  cool  diet,  and 
avoiding  external  heat.  But  with  refpeCt  to  the  fur¬ 
ther  cure  of  this  difeafe,  we  muft  obferve,  that  there 
are  only  two  cafes  in  which  it.  is  common  for  hsemor- 
rhoidal  perfons  to  call  for  medical  afliftance.  The  one 
is,  when  the  affe&ion  is  accompanied  with  much  pain  ; 
and  the  other,  when  the  piles  are  accompanied  with 
exeeftive  bleeding.  In  the  firft  cafe,  we  muft  confidcr 
whether  the  piles  be  external  or  internal.  The  pain 
of  the  external  piles  happens  efpecially  when  a  confi¬ 
derable  protrufion  of  the  reChmi  has  taken  place  ;  and 
while  it  remains  unreduced,  it  is  ftrangled  by  the  con- 
ftri&ion  of  the  fphin&er  j  and  at  the  fame  time  no 
bleeding  happens  to  take  off  the  fwelling  of  the  pro- 
Z  z  traded 
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Haemor-  traded  portion  of  the  intedine  \  and  fometimes  an  in- 
1  1  a,f f  datamation  fupervenes,  which  greatly  aggravates  the 
pain.  In  this  cafe,  emollient  fomentations  and  poul¬ 
tices  are  fometimes  of  fervice,  but  the  application  of 
leeches  is  generally  to  be  preferred. 

In  cafe  of  exceflive  bleeding,  we  are  on  all  occafions 
to  endeavour  to  moderate  the  flux,  even  where  the  dif¬ 
eafe  has  occurred  as  a  critical  difeharge  $  for  if  the  pri¬ 
mary  difeafe  (hall  be  entirely  and  radically  cured,  the 
preventing  any  return  of  the  hoemorrhois  feems  perfect¬ 
ly  fafe  and  proper.  It  is  only  when  the  difeafe  arifes 
from  a  plethoric  habit,  and  from  a  flagnation  of  blood 
in  the  hypochondriac  region,  or  when,  though  origi¬ 
nally  topical,  it  has  by  frequent  repetition  become  ha¬ 
bitual,  and  has  thereby  acquired  a  connection  with  the 
fyflem,  that  any  doubt  can  arife  about  curing  it  entire¬ 
ly.  In  any  of  thefe  cafes,  however,  Dr  Cullen  is  of 
opinion,  that  it  will  be  proper  to  moderate  the  bleed¬ 
ing,  led,  by  its  continuance  or  repetition,  the  pletho¬ 
ric  (late  of  the  body,  and  the  particular  determination 
of  the  blood  into  the  haemorrhoidal  veffels,  be  increafed, 
and  the  return  of  the  difeafe  be  too  much  favoured. 
Dr  Stahl  is  of  opinion,  that  the  hemorrhoidal  flux  is 
never  to  be  accounted  exceflive,  excepting  when  it  oc¬ 
cafions  great  debility  or  leucophlegmatia  :  but  Dr  Cul¬ 
len  thinks,  that  the  fmalled  approach  towards  produ¬ 
cing  either  of  thefe  effects  fhould  be  confidered  as  an 
excefs  which  ought  to  be  prevented  from  going  far¬ 
ther  ;  and  even  in  the  cafes  of  congeflion  and  plethora, 
if  the  plethoric  habit  and  tendency  can  be  obviated  and 
removed,  the  hemorrhoidal  flux  may  then  with  fafety 
be  entirely  fuppreffed.  In  all  cafes  therefore  of  excef- 
five  bleeding,  or  any  approach  to  it,  aftringents  both 
internal  and  external  may  be  fafely  and  properly  ap¬ 
plied  ;  not  indeed  to  induce  an  immediate  and  total 
fuppreflion  \  but  to  moderate  the  hemorrhage,  and  by 
degrees  to  fupprefs  it  altogether  ;  while  at  the  fame 
time  meafures  are  to  be  taken  for  the  removing  the  ne- 
eeflity  of  its  recurrence. 

Genus  XXXIX.  MENORRHAGIA. 

245  hnmoderate  Flow  of  the  MENSES. 

Menorrhagia,  Sauv.  244.  Lin.  202.  Vog .  96. 

Menorrhagia,  Sag.  gen.  179. 

Uteri  hemorrhagia,  Hoffm.  II.  224. 

Hemorrhagia  uterina,  Junck.  14. 

Leucorrhoea,  Sauv.  gen.  267.  Lin.  201.  Vog.  119. 

Sag.  gen.  202. 

Cachexia  uterina,  five  fluor  albus,  Hoffm.  III.  348. 

Fluor  albus,  Junck .  133. 

Abortus,  Sauv.  gen.  245.  Lin .  204.  Sag .  gen.  180. 

Junck.  92. 

Abortio,  Vog.  97. 

Fluor  uterini  fanguinis,  Boerh.  13 03. 

Convulfio  uteri,  five  abortus,  Hoffm.  III.  176. 

246  Sp.  I.  The  Immoderate  Flow  of  the  MENSES ,  properly 

fo  called. 

Menorrhagia  rubra,  Cut. 

Menorrhagia  immodica,  Sauv.  fp.  3. 

Menorrhagia  dillatitia,  Sauv.  fp.  2. 

Definition ,  The  quantity  of  the  menftrual  flux  is 
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different  in  different  women,  and  like  wife  in  the  fame  Menor 
woman  at  different  times.  An  unufual  quantity  there-  rhagia." 
fore  is  not  always  to  be  confidered  as  morbid  :  but 
when  a  large  flow  of  the  menfes  has  been  preceded 
by  headach,  giddinefs,  or  dyfpnoea ;  has  been  ufhered 
in  by  a  cold  Rage  \  and  is  attended  with  much  pain  of 
the  back  and  loins,  with  a  frequent  pulfe,  heat,  and 
third,  it  may  then  be  confidered  as  preternaturally 
morbid.  On  the  other  hand,  when  the  face  becomes 
pale,  the  pulfe  weak,  an  unufual  debility  is  fqlt  in  exer- 
cife,  and  the  breathing  is  hurried  by  little  labour ; 
when  the  back  becomes  pained  from  any  continuance 
in  an  eredl  podure,  when  the  extremities  become  fre¬ 
quently  cold,  and  when  at  night  the  feet  appear  affeft- 
ed  with  oedematous  fwelling :  from  all  thefe  fymptoms 
we  may  conclude,  that  the  flow  of  the  menfes  has  been 
immoderate,  and  has  already  induced  a  dangerous  date 
of  debility.  The  debility,  induced  in  this  cafe,  often 
appears  alfo  by  affe&ions  of  the  domach,  an  anorexia, 
and  other  fymptoms  of  dyfpepfia  ;  by  a  palpitation  of 
the  heart,  and  frequent  faintings  ;  by  a  wreaknefs  of 
mind,  liable  to  drong  emotions  from  flight  caufes,  efpe- 
cially  thofe  prefented  by  furprife.  A  large  flow  of  the 
menfes  attended  with  barrennefs  in  married  women,  may 
generally  be  confidered  as  preternatural  and  morbid. 
Generally,  alfo,  that  flow  of  the  menfes  may  be  confi¬ 
dered  as  immoderate,  which  is  preceded  and  followed 
by  a  leucorrhoea. 

Caufes ,  &c.  The  proximate  caufe  of  the  menor¬ 
rhagia  is  either  the  effort  of  the  uterine  veffels  preter- 
naturally  increafed,  or  a  preternatural  laxity  of  the  ex¬ 
tremities  of  the  uterine  arteries. — The  remote  caufes 
may  be,  1.  Thofe  which  increafe  the  plethoric  date  of 
the  uterine  veffels  ;  as  a  full  and  nourishing  diet,  much 
drong  liquor,  and  frequent  intoxications.  2.  Thofe 
which  determine  the  blood  more  copioufly  and  for¬ 
cibly  into  the  uterine  veffels  ;  as  violent  drainings  of 
the  whole  body  }  violent  (hocks  from  falls  •  drokes  or 
contufions  on  the  lower  belly  ;  violent  cxercife,  parti¬ 
cularly  in  dancing  \  and  violent  paflions  of  the  mind. 

3.  Thofe  which  particularly  irritate  the  veffels  of  the 
uterus  ^  as  excefs  in  vencry  ;  the  exercife  of  venery 
in  the  time  of  mendruation  \  a  codive  habit,  giving 
occafion  to  violent  draining  at  dool  \  and  cold  applied 
to  the  feet.  4.  Thofe  which  have  forcibly  overdrained 
the  extremities  of  the  uterine  veffels  \  as  frequent  abor¬ 
tions,  frequent  childbearing  without  nurfing,  and  diffi¬ 
cult  or  tedious  labours.  Or,  ladly,  Thofe  which  in¬ 
duce  a  general  laxity  5  as  living  much  in  warm  cham¬ 
bers,  and  drinking  much  of  warm  enervating  liquors, 
fuch  as  tea,  coffee,  &c. 

Cure .  The  treatment  and  cure  of  the  menorrhagia, 
mud  be  different  according  to  the  different  caufes  of 
the  difeafe.  The  practices  employed,  however,  are 
chiefly  ufed  with  one  of  two  intentions  \  either  with 
the  view  of  redraining  the  difeharge  when  prefent,  or 
of  preventing  the  return  of  an  exceflive  difeharge  at 
the  fucceeding  period.  The  fird  is  chiefly  to  be  ac- 
complifhed  by  employing  fuch  pra&ices  as  diminifh 
the  force  occafioning  the  difeharge  of  blood,  or  as 
augment  the  refidance  to  its  paffage  through  the 
veffels  by  which  it  is  to  be  difeharged.  The  lad  is  in 
fome  degree  to  be  obtained  by  avoiding  caufes  whieh 
either  increafe  the  general  impetus  of  the  blood,  or 
the  impetus  at  the  uterus  in  particular  $  but  princi- 
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pally  by  giving  additional  vigour  to  the  uterine  vef- 
J  iels. 

In  all  cafes,  the  firft  attention  ought  to  be  given  to 
avoiding  the  remote  caufes,  whenever  that  can  be 
done  5  and  by  fuch  attention  the  difeafe  may  be  often 
entirely  cured.  When  the  remote  caufes  cannot  be 
avoided,  or  when  the  avoiding  them  has  been  ne- 
gledled,  and  a  copious  menftruation  has  come  on,  it 
fhould  be  moderated  as  much  as  poflible,  by  abftain- 
ing  from  all  exercife  at  the  coming  on  or  during  the 
continuance  of  the  menftruation  \  by  avoiding  even  an 
eredt  poffure  as  much  as  poflible  $  by  fhunning  exter¬ 
nal  heat,  and  of  courfe  warm  chambers  and  foil  beds  j 
by  ufing  a  light  and  cool  diet ;  by  taking  cold  drink, 
at  lead  as  far  as  former  habits  will  allow  5  by  avoid¬ 
ing  venery  5  by  obviating  coftivenefs,  or  removing  it 
by  laxatives  which  give  little  ftimulus.  The  fex  are 
commonly  negligent,  either  in  avoiding  the  remote 
caufes,  or  in  moderating  the  firft  beginnings  of  this 
difeafe.  It  is  by  fuch  negledt  that  it  fo  frequently 
becomes  violent  and  of  difficult  cure  5  and  the  frequent 
repetition  of  a  copious  menftruation  may  be  confidered 
as  a  caufe  of  great  laxity  in  the  extreme  veflels  of  the 
uterus. 

When  the  coming  on  of  the  menftruation  has  been 
preceded  by  fome  diforder  in  other  parts  of  the  body, 
and  is  accompanied  with  pains  of  the  back,  fomewhat 
like  parturient  pains,  with  febrile  fymptoms,  and  when 
at  the  fame  time  the  flow  fee  ms  to  be  copious,  a  bleed¬ 
ing  at  the  arm  may  be  proper,  but  is  not  often  necef- 
fary  \  and  it  will  in  moft  cafes  be  fuffieient  to  employ, 
with  great  attention  and  diligence,  thofe  means  already 
mentioned  for  moderating  the  difeharge. 

When  the  immoderate  flow  of  the  menfes  (hall  feem 
to  be  owing  to  a  laxity  of  the  veflels  of  the  uterus,  as 
may  be  concluded  from  the  general  debility  and  laxity 
of  the  perfon’s  habit  5  from  the  remote  caufes  that 
have  occafioricd  the  difeafe  \  from  the  abfence  of  the 
fymptoms  which  denote  increafcd  adlion  in  the  veflels 
of  the  uterus  5  from  the  frequent  recurrence  of  the 
difeafe  5  and  particularly  from  this,  that  the  female  in 
the  intervals  of  menftruation  is  liable  to  a  leucorrhoea  : 
in  fuch  a  cafe,  the  difeafe  is  to  be  treated,  not  only  by 
employing  all  the  means  above  mentioned  for  mode¬ 
rating  the  haemorrhage,  but  alfo  by  avoiding  all  irrita¬ 
tion,  every  irritation  having  a  greater  eflfedl  in  propon- 
tion  as  the  veflels  are  more  lax  and  yielding.  If,  in 
fueh  a  cafe  of  laxity,  it  {hall  appear  that  fome  degree 
of  irritation  occurs,  opiates  may  be  employed  to  mode¬ 
rate  the  difeharge  }  but  in  ufing  thefe  much  caution  is 
requifite.  If,  notwithftanding  thefe  meafures  having 
been  taken,  the  difeharge  (hall  prove  very  large,  aftrin- 
gents  both  external  and  internal  may  be  employed.  In 
fueh  cafes,  Dr  Cullen  alks,  May  fmall  dofes  of  emetics 
be  of  fervice  ? 

When  the  menorrhagia  depends  on  the  laxity  of  the 
uterine  veflels,  it  will  be  proper,  in  the  intervals  of 
menftruation,  to  employ  tonic  remedies  $  as  cold  bathing 
and  chalybeatcs.  The  exercifes  of  geftation  alfo  may 
be  very  ufeful,  both  for  ftrengthening  the  whole  fyftem, 
and  for  taking  off  the  determination  of  the  blood  to  the 
internal  parts. 

Thefe  remedies  may  be  employed  in  all  cafes  of  me¬ 
norrhagia,  from  whatever  caufe  it  may  have  proceeded^ 


if  it  (hall  have  already  induced  a  confiderable  degree  of 
debility  in  the  body. 

Sp.  II.  Abortion: 

Menorrhagia  abortus,  CuL 

Menorrhagia  gravidarum,  Sauv .  fp.  6 . 

Abortus  effluxio,  Sauv .  fp.  1. 

a,  Abortus  fubtrimeftris. 

b,  Abortus  fubfemeftris. 

c,  Abortus  odlimeftris. 

Abortus  ab  uteri  laxitate,  Sauv •  fp.  2. 

Sp.  III.  Immoderate  Flux  of  the  LOCHIA . 

Menorrhagia  lochialis,  Sauv .  fp.  8.  CuL 

For  the  defeription,  treatment,  and  cure,  of  thefe 
two  laft  difeafes,  fee  Midwifery. 

Sp.  IV.  Immoderate  Flow  of  the  MENSES  from  fome 
local  diforder. 

Menorrhagia  vitiorum,  CuL 

Menorrhagia  ex  hyfteroptofi,  Sauv .  fp.  5. 

Menorrhagia  ulcerofa,  Sauv.  fp.  9. 

Sp.  V.  The  Leucorrhoea,  Fluor  Alhus ,  or  WHITES. 

Menorrhagia  alba,  CuL 

Leucorrhoea,  Sauv.  gen.  267. 

Menorrhagia  decolor,  Sauv .  fp.  7. 

Leucorrhoea  Americana,  Sauv.  fp.  5. 

Leucorrhoea  Indica,  Sauv.  fp.  6. 

Leucorrhoea  Nabothi,  Sauv.  fp.  9. 

Leucorrhoea  gravidarum,  Sauv.  fp.  8. 

Defeription.  The  jluor  alhus,  female  weaknefs,  or 
whites,  as  it  is  commonly  called,  is  a  difeafe  of  the 
womb  and  its  contiguous  parts  }  from  which  a  palc-co- 
loured,  greenifti,  or  yellow  fluid,  is  difeharged,  attend¬ 
ed  with  lofs  of  ftrength,  pain  in  the  loins,  bad  digef- 
tion,  and  a  wan  fickly  afpedt. 

Caufes,  &c.  The  quantity,  colour,  and  confiftence 
of  the  difeharge,  chiefly  depend  upon  the  time  of  its 
duration,  the  patient’s  habit  of  body,  and  the  nature 
of  the  caufe  by  which  it  was  produced.  Taking  cold, 
ftrong  liquor,  immoderate  heat  and  moifture,  or  vio¬ 
lent  exercife,  are  all  obferved  to  produce  a  bad  effedl, 
as  to  its  quantity  and  quality. 

Weakly  women  of  lax  folids,  who  have  had  many 
children,  and  long  laboured  under  ill  health,  are  of 
all  the  moft  fubjeft  to  this  difagreeable  difeafe  5  from 
which  they  unfortunately  fuflfer  more  fevere  penance 
than  others,  as  the  niceft  fenfations  are  often  connected 
with  fuch  a  delicacy  of  bodily  frame  as  fubjedts  them 
to  it. 

I11  Holland  it  is  very  frequent,  and  in  a  manner  pe¬ 
culiar  to  the  place,  from  the  dampnefs  of  its  fituation  j 
the  furrounding  air  being  fo  overcharged  with  moifture 
as  to  relax  the  body,  flop  perfpiration,  and  throw  it 
upon  the  bowels  or  womb  5  producing  in  the  firft  a 
diarrhoea  or  flux,  in  the  laft  the  jluor  alhus  or  female 
weaknefs. 

#  The  difeharge  often  proceeds  from  the  veflels  fubfer- 
vient  to  menftruation  ;  becaufe,  in  delicate  habits,  where 
thofe  veflels  are  weak,  and  confequently  remain  too 
Zz  2  long 
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Haemor-  long  uneontrailed,  the  Jhtor  albiis  feme  times  immediate- 
v  r-^lgs*  ,  ly  follows  the  menfes,  and  goes  off  by  degrees  as  they 
gradually  clofe.  It  alfo  comes  from  the  mucous  glands 
of  the  womb,  as  is  particularly  evident  in  very  young 
females  of  eight  and  ten  years  old  \  in  whom,  though 
very  rarely,  it  has  been  obferved,  and  where  it  muff 
then  neceffarily  have  efcaped  from  thofe  parts,  as  the 
uterine  veffels  are  not  fufficiently  enlarged  for  its  paffage 
at  fo  early  a  period. 

Sometimes,  as  in  women  with  child,  it  proceeds 
from  the  palfage  to  the  womb,  and  not  from  the  womb 
itfelf ;  which,  during  pregnancy,  is  clofely  fealed  up, 
fo  that  nothing  can  pafs  from  thence  till  the  time  of 
labour.  The  application  of  thofe  inftruments  called 
pejfaries ,  from  the  pain  and  irritation  they  ocealion, 
is  alfo  apt  to  bring  on  this  difeharge.  Henee  we 
may  conclude,  that  this  difeafe  may  happen  although 
the  blood  be  in  a  pure  Hate.  Here  the  fault  feems  to 
be  placed  in  the  veffels  at  the  part,  by  which  the 
fluids  are  vitiated  and  changed  from  their  natural  quali¬ 
fies. 

The  Jluor  albus  lias  been  fuppofed  to  fupply  the 
want  of  the  menfes  \  becaufe  where  the  firfl  prevails, 
the  laft  is  generally  either  irregular  or  totally  wanting : 
but  it  might  more  properly  be  faid,  that  the  prefence 
ef  the  Jluor  a/bus ,  which  is  a  preternatural  evacuation, 
eccafions  the  abfence  of  that  which  is  natural ;  as  is 
evident  from  the  return  of  the  menfes  after  the  Jluor 
albus  has  been  cured.  Indeed,  when  this  difeharge 
appears  about  the  age  of  13  or  14,  and  returns  once  a 
month,  with  fyraptoms  like  thofe  of  the  menfes,  then 
it  may  be  deemed  ftri&ly  natural,  and  therefore  ought 
not  to  be  Hopped. 

Prognojis,  The  Jluor  albus  may  be  diftinguifhed  in¬ 
to  twro  kinds.  The  firfl  arifes  from  a  Ample  weaknefs, 
or  the  relaxation  of  the  folids  j  which  may  either  be 
general \  where  the  whole  bodily  fyflem  is  enervated  and 
unflrung ;  or  partial ,  where  the  womb  only  is  thus  af¬ 
fected,  in  confequenee  of  hard  labour,  frequent  mifear- 
riages,  a  fuppreffion  or  immoderate  quantity  of  the 
menfes,  or  a  fprain  of  the  back  or  loins. 

In  the  firfl  cafe,  the  difeharge  being  generally  mild, 
may  be  fafely  taken  away.  In  the  fecond,  it  may 
proceed  from  a  vitiated  or  impure  blood,  where  the 
body,  from  thence,  is  loaded  with  grofs  humours, 
which:  nature  for  her  own  fecurity  and  relief  thus  en¬ 
deavours  to  carry  off.  In  fuch  cafes,  the  difeharge  is 
often  of  a  reddifh  colour,  like  that  from  old  ulce¬ 
rous  fores  \  being  femetimes  fo  fharp  as  to  excoriate 
the  contiguous  parts,  and  occafion  a  fmarting  and  heat 
of  urine. 

A  deep-feated,  darting  pain,  with  a  forcing  down, 
attending  fuch  a  difeharge  is  a  very  dangerous  and 
alarming  fign,  and  indicates  an  ulceration  or  cancerous 
Hate  of  the  womb.  This  malignant  ftate  of  the  difeafe, 
it  of  long  continuance,  is  extremely  difficult  to  cure  5 
and  difpofes  the  patient  to  barrennefs,  a  bearing  down, 
dropfy,  or  confumption. 

Cure ,  &c.  The  caufes  of  thofe  two  kinds  of  this 
difeafe  being  different,  fo  they  will  require  a  very  dif¬ 
ferent  method  of  cure.  For  this  purpofe,  in  the  firfl 
cafe,  nothing  will  be  more  proper  than  nourifhing 
Ample  food ;  fuch  as  veal  broths,  jellies,  ffefh  eggs, 
and  milk  diet.  The  acid  fruits  will  alfo  be  proper  j 
and  the  patient  may  take  a  reftorative,  flrengthening 
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infufion,  -which  will  give  firmnefs  to  the  body,  and  aflift  Wor. 
the  weakened  fibres  of  the  womb  in  returning  to  their  riioea. 
natural  ftate.  — y— -J 

The  fame  method  may  be  ufed  with  fuccefs,  where 
the  fiuor  albus  follows  the  menfes,  as  already  obfer¬ 
ved. 


Tlie  Tunbridge  ©r  Spa  waters  may  be  drank  at  the 
fame  time ;  and,  if  neeeffary,  an  infufion  of  green  tea, 
or  pure  fmith’s  forge  water,  may  be  ufed  with  a  womb- 
fyringe  as  an  inje&M*  twice  a-day.  Should  the  dif¬ 
eafe  prove  uncommonly  obftinate,  the  patient  may  go 
into  the  cold  bath  every  fecond  day  \  and  alfo  drink 
lime-water  with  milk,  which  will  expedite  the  cure, 
and  prevent  a  relap fe.  Volatile  liniment,  and  after¬ 
wards  3  flrengthening  plafter,  may  be  applied  to  the 
fmall  of  the  back. 

By  way  of  caution,  the  female  fhould  abftain  from 
the  immoderate  ufe  of  tea  \  and  be  removed  into  a  dry 
clear  air  y  or  if  fhe  be  obliged  to  remain  in  one  lefs- 
propsr,  (he  may  apply  the  fidh-brufh,  and  wear  a  flan¬ 
nel  fhift  next  her  fkin,  impregnated  with  the  fumes  of 
burning  frankincenfe  er  any  of  the  grateful  aromatic 
gums.  Cold  fpring  water  pumped  on  the  loins,  or  a 
bliftering  plafter  applied  to  the  bottom  of  the  fpine  or 
back,  are  both  very  powerful  in  their  effe&s,  and  have 
fometimes  fuccesded  after  other  remedies  had  been 
tried  in  vain.. 

In  the  fecond  fpecies  of  the  difeafe,  where  the  dif¬ 
eharge  is  fharp  and  of  long  Handing,  it  v^ould  be  ex¬ 
tremely  dangerous  to  fupprefs  it  fuddenly,  either  by 
aftringents  internally  taken,  or  applied  as  inje&ions, 
until  the  fyflem  be  reftored  to  a  more  found  and  vigo¬ 
rous  condition. 

A  purging  potion  may  be  taken  twfice  a-week,  and 
in  the  intervals  an  alterative  pill  night  and  morning. 
After  this  courfe  has  been  continued  a  fortnight  or 
three  weeks,  fhe  may  begin  with  the  flrengthening 
bitter  infufion,  or  feme  ^other  tonic,  in  the  quantity 
of  a  tea-eupful  twice  a-day,  or  to  a  greater  extent  if 
the  ftomach  will  allow. 

The  fame  fort  of  food  and  regimen  will  here  b® 
proper  as  in  the  firfl  kind  of  the  difeafe.  The  patient 
fhould  abftain  from  malt  liquors,  and  drink  rice-water, 
in  each  pint  of  which  half  an  ounce  of  gum-arabic  has 
been  diflolved  ;  or  if  flie  be  weak,  and  01  a  cold  bloat, 
ed  habit  of  body,  a*  little  French  brandy  may  be  added 
occafionally. 

When  flie  begins  to  take  the  bitter  infufion,  it  will 
be  proper  to  ufe  the  Tunbridge  or  Pyrmont  water  for 
common  drink ;  but  if  thofe  cannot  conveniently  be 
had,  the  alkaline  aerated  water ,  impregnated  with  iron, 
will  make  an  excellent  fubftitute.  If  it  fhould  render  her 
coftive,  and  occafion  headach,  fhe  may  defift,  and  drink 
a  folution  of  cryftals  of  tartar,  or  a  little  fenna  tea  fweet- 
ened  with  manna,  till  thofe  complaints  be  removed. 

In  fhort,  as  this  is  a  malady  of  the  moft  difagreeable 
kind,  which  by  long  continuance  or  negleft  Seeomes- 
difficult  of  cure,  and  often  produces  an  ulceration  of 
the  womb ,  bearing  down,  barrennefs ,  a  dropfy ,  or  con~ 
fumption  ;  it  were  to  be  wiflied  that  women,  on  fuck 
oecafions,  would  be  more  attentive  to  their  own  fafety, 
by  ufing  all  poflible  means,  in  due  time,  to  prevent 
thofe  diferders. 

Dr  Leake  fays  he  has  attended  more  patients  labour¬ 
ing  under  the  Jluor  albus  in  the  autumn  than  at  any  other 
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feafon  of  the  year,  efpecially  when  the  weather  was 
uncommonly  mo  id  and  cold  :  moft  of  them  were  cured 
by  change  of  diet,  an  increafed  perfpiration,  and  the 
proper  ufe  of  cinchona  with  aromatics.  He  obferved, 
that  feveral  about  this  time  who  efcaped  the  difordcr, 
were  vifited  with  bad  colds,  a  defluxion  on  the  throat, 
or  a  diarrhoea,  which  were  removed  by  a  flmilar  treat¬ 
ment. 

Among  other  remedies  which  have  been  recom¬ 
mended  in  leucorrhoea,  recourfe  has  lately  been  had  to 
the  internal  ufe  of  cantharides.  This  remedy  for  leu¬ 
corrhoea  has,  in  particular,  been  highly  extolled  in  a 
late  publication  on  the  powers  of  cantharides,  when 
ufed  internally,  written  by  Mr  John  Roberton,  furgeon 
in  Edinburgh.  The  analogy  between  gleet  and  leu¬ 
corrhoea,  Mr  Roberton  tells  us,  fuggefted  to  him,  that 
the  cantharides,  which  he  had  employed  with  fucli  good 
fiffe&s  in  gleet,  might  alfo  be  ufed  in  leucorrhoea. 
The  event,  he  affirms,  fully  anfwcred  his  expectations, 
and  he  has  employed  the  remedy  with  very  great  fuc- 
cefs.  The  cantharides  were  ufed  under  the  form  of 
tinfture  :  the  tinBura  meloes  veficatorii  of  the  Edin¬ 
burgh  Pharmacopoeia.  This  medicine  lie  employed  in 
much  larger  dofes  than  is  commonly  preferibed.  Thus 
a  mixture  containing  an  ounce  of  the  tin&ure  of  can¬ 
tharides,  diffufed  in  fix  ounces  of  water,  was  taken  to 
the  extent  of  half  an  ounce,  four  times  a-day  3  nay,  in 
fome  cafes,  the  tincture  was  exhibited  to  the  extent  of  half 
an  ounce  in  a  day,  without  any  inconvenience,  and  with 
the  belt  eftefts.  As  examples  of  the  power  of  this  re¬ 
medy,  Mr  Roberton  lias  given  a  detail  of  fix  cafes,  fe- 
Je&ed  from  a  number  which  have  been  under  his  care. 
In  three  cafes,  as  being  the  moft  inveterate,  the  eflfe&s 
e*f  the  cantharides  were  moft  evident.  And  wre  fliall 
only  obferve,  that  if  this  remedy  be  found  by  other 
pra&itioners  te  be  equally  fuccefsful  in  the  cure  of  leu¬ 
corrhoea,  it  will  be  a  very  valuable  acquifttion  in  the 
practice  of  medicine^  efpecially  if  it  ftiall  be  found  by 
others,  as  well  as  by  Mr  Roberton,  that  not  only  the 
general  fymptoms  of  leucorrhoea  arc  removed,  but  that 
the  tone  and  functions  of  the  uterine  fyftem  are  com¬ 
pletely  reftored  by  the  ufe  of  cantharides. 

As  women  are  fometimes  connected  with  thofe  who 
do  not  confcicntioufly  regard  their  fafety,  it  is  a  cir- 
eumftance  of  the  utmoft  confequence  to  dijlingui/b  a 
fi'efh  venereal  infeBion  from  the  jluor  alhus  or  whites : 
for  if  the  firft  be  miftaken  for  the  laft,  and  be  either  ne¬ 
glected  or  improperly  treated,  the  worft  confequcnces 
may  arife. 

The  following  figns  will  beft  inform  the  patient  whe¬ 
ther  there  be  occafion  for  her  doubts  or  not. 

A  frefh  infeClion,  called  gonorrhoea ,  is  malignant  and 
inflammatory  3  the  Jluor  alhus  moft,  commonly  arifes 
from  relaxation  and  bodily  weaknefs  :  and  therefore  the 
remedies  proper  in  the  firft  diforder  would  render  the 
laft  more  violent,  by  locking  up  and  confining  the  in- 
ieClious  matter. 

In  the  gonorrhoea,  the  difeharge  chiefly  proceeds 
from  the  parts  contiguous  to  the  urinary  pafiage,  and 
continues  whilft  the  menfes  flow  3  but  in  the  Jluor  albus 
it  is  fupplied  from  the  cavity  of  the  womb  and  its  paf- 
fage,  and  then  the  menfes  are  feldom  regular. 

In  the  gonorrhoea,  an  itching,  inflammation,  and 
heat  of  urine,  are  the  forerunners  ©f  the  difeharge  3  the 


orifice  of  the  urinary  paflage  is  prominent  and  painful, 
and  the  patient  is  aftcCled  with  a  frequent  irritation  to 
make  water.  In  the  Jluor  alhus ,  pains  in  the  loins,  and 
lofs  of  ftrength,  attend  the  difeharge  3  and  if  any  in¬ 
flammation  or  heat  of  urine  follow,  they  happen  in  a 
lefs  degree,  and  only  after  a  long  continuance  of  the 
difeharge,  which,  becoming  (harp  and  acrimonious,  ex¬ 
coriates  the  furrounding  parts. 

In  the  gonorrhoea,  the  difeharge  fiiddenly  appears 
without  any  evident  caufe  3  but  in  the  Jluor  albus ,  it 
comes  on  more  flowly,  and  is  often  produced  by  irregu¬ 
larities  of  the  menfes,  frequent  abortion,  fprains,  or 
long-continued  illncfs. 

In  the  gonorrhoea,  the  difeharge  is  greenifh  or  yel¬ 
low,  h  fs  in  quantity,  and  not  attended  voith  the  fame 
fyinptoms  of  weaknefs.  I11  the  finer  albus ,  although 
fometimes  of  the  fame  colour,  efpecially  in  bad  habits 
of  body,  and  after  long  continuance,  it  is  ufually  more 
offenfive  and  redundant  in  quantity. 

All  the  other  kinds  of  hiemorrliage  enumerated  by 
medical  writers,  are  by  Dr  Cullen  reckoned  to  be  fymp- 
tomatie. 


Catarrhus. 


SXOMACACE ,  Sauv.  gen.  241.  Lin.  175.  Vog.  85* 
Sag.  gen.  1 77. 

Species  :  Scorbutica,  Purulenta,  &c. 

HmmATEMESIS ,  Sauv.  gen.  242.  Lin.  184.  Vog.  89. 
Sag.  gen.  177. 

Species  :  Plethorica,  Catamcnialis,  Scorbutica,  &. c. 

HJEMATVRIA ,  Sauv.  gen.  233.  Lin.  198.  Vog.  92. . 
Sag.  gen.  178. 

Species:  Purulenta,  Calculofa,  Haemorrhoidalis,  &cc. 


Order  V.  PROFLU  VIA. 

Genus  XL.  CATARRHUS. 

The  Catarrh. 

Catarrhus,  Sauv.  gen.  1 86.  Vog.  98.  Sag.  gen.  145* 
Coryza,  Lin.  1 74.  Vog.  100.  Sag.  gen.  196. 
Rheuma,  Sauv.  gen.  142. 

Tuffis,  Sauv.  gen.  142.  Lin.  155.  Vog.  205.  Sag . 

ge:i.  245,  255.  Junch.  30. 

Tuffis  catarrhalis  et  rheum atica,  Hojfm.  III.  109, 

Sp.  I.  Catarrh  from  COLD. 

Catarrhus  a  frig-ore,  Cul. 

Catarrhus  benignus,  Sauv.  fp.  1. 

Catarrhus  pe&oreus,  Sauv.  fp.  6. 

Coryza  catarrhalis,  Sauv .  fp.  1. 

Coryza  phlegmatorrhagia,  Sauv.  fp.  2.  Salmuth . 
Qbf.  cent.  1,  37.  Junch .  28.  Morgagn.  de  fed* 
xiv.  21. 

Coryza  febricofa,  Sauv.  fp.  6. 

Tuffis  catarrhalis,  Sauv.  fp.  1.  N.  Rofen.  Diffi  apud 
Haller ,  Difput.  Praft.  tom.  ii. 

Rheuma  catarrhale,  Sauv.  fp.  1. 

Amphimerina  catarrhalis,  Sauv *  fp.  2.  > 

Amphimerina  tufliculofa,  Sauv.  fp.  13. 

Cephalalgia  catarrhalis,  Sonv.  fp.  iq. 

Sp.  II. 
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Proflu  via. 
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J  Sp.  II.  Catarrh  from  CONTAGION, 

Catarrhus  h  contagio,  CuL 
Catarrhus  epidemicus,  Sauv .  fp.  3. 

Rheuma  epidemicum,  Sauv .  fp.  2. 

Synocha  catarrhalis,  i$W*z>.  fp.  5. 

There  are  feveral  fymptomatic  fpecies  :  as,  Catarrhus 
Rubeolofus  ;  Tuffis  Variolofa,  Verminofa,  Calculofa, 
Phthifica,  Hyfterica,  h  dentitione,  Gravidarum,  Me- 
tallicolarum,  &c. 

Defcriptioti.  The  catarrh  is  an  increafed  excretion 
of  mucus  from  the  mucous  membrane  of  the  nofe, 
fauces  and  bronchise,  attended  with  pyrexia. 

Pra&ical  writers  and  nofologifts  have  diftinguifhed 
the  difeafe  by  different  appellations,  according  as  it 
happens  to  affe6t  different  parts  of  the  mucous  mem¬ 
brane,  one  part  more  or  lefs  than  the  other  :  but  Dr 
Cullen  is  of  opinion  that  the  difeafe  in  thofe  different 
parts  is  always  of  the  fame  nature,  and  proceeds  from 
tlie  fame  caufe  in  the  one  as  in  the  other.  Very  com¬ 
monly  indeed,  thofe  different  parts  are  affe*fted  at  the 
fame  time  ;  and  therefore  there  is  little  room  for  the 
diftindlion  mentioned.  The  difeafe  has  been  frequent¬ 
ly  treated  of  under  the  title  of  tujjis  or  cough  ;  and  a 
cough,  indeed,  always  attend  the  chief  form  of  catarrh, 
that  is,  the  increafed  excretion  from  the  bronchise  ;  but 
as  it  is  fo  often  alfo  a  fymptom  of  many  other  affe&ions, 
which  are  very  different  from  one  another,  it  is  impro¬ 
perly  ufed  as  a  generic  title. 

The  difeafe  generally  begins  with  fome  difficulty  of 
breathing  through  the  nofe,  and  with  a  fenfe  of  fome 
fulnefs  flopping  up  that  paffagc.  This  again  is  often 
attended  with  fome  dull  pain  and  a  fenfe  of  weight  in 
the  forehead,  as  well  as  a  ftiffnefs  in  the  motion  of  the 
eyes.  Thefe  feelings,  fometimes  at  their  very  firft 
beginning,  and  always  foon  after,  are  attended  with 
the  diftillation  of  a  thin  fluid  from  the  nofe,  and 
fometimes  from  the  eyes  ;  and  thefe  fluids  are  often 
found  to  be  fomewhat  acrid,  both  by  their  tafle  and 
by  their  fretting  the  parts  over  which  they  pafs. 
Thefe  fymptom,®  conflitute  the  coryza  and  gravedo  of 
authors,  and  are  commonly  attended  with  a  fenfe  of 
laffitude  over  the  whole  body.  Sometimes  cold  flii- 
verings  are  felt  *,  at  leaf!  the  body  is  more  fenfible  than 
ufual  to  the  coldnefs  of  the  air  ;  and  with  all  this  the 
pulfe  is  more  frequent  than  ordinary,  efpecially  in  the 
evenings. 

Thefe  fymptoms  have  feldom  continued  long  before 
they  are.  accompanied  with  fome  hoarfenefs,  and  a 
fenfe  of  roughnefs  and  forenefs  in  the  trachea,  with 
fome  difficulty  of  breathing,  expreffed  by  a  fenfe  of 
ftraitnefs  in  the  cheft,  and  with  a  cough  which  feems 
to  arife  from  fome  irritation  felt  at  the  glottis.  This 
cough  is  generally  at  firft  dry  and  painful,  occafioning 
pains  about  the  cheft,  and  more  efpecially  in  the 
bread:  ;  fometimes,  together  with  thefe  fymptoms, 
pains  refembling  thofe  of  the  rheumatifm  are  felt  in 
leveral  parts  of  the  body,  particularly  about  the  neck 
and  head.  With  all  thefe  fymptoms,  the  appetite  is 
impaired,  fome  thirft  arifes,  and  a  feverifh  laffitude  is 
felt  all  over  the  body.  Thefe  fymptoms  mark  the 
height  and  violence  of  the  difeafe  ;  but  commonly 
it  does  not  continue  long.  By  degrees  the  cough 
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comes  to  be  attended  with  a  more  copious  excretion  of  Catarrhus. 
mucus  ;  which  is  at  firft  thin,  but  gradually  becoming 
thicker,  is  brought  up  with  lefs  frequent  and  lefs  la¬ 
borious  coughing.  The  hoarfenefs  and  forenefs  of 
the  trachea  are  alfo  relieved  or  removed  ;  and  the  fe¬ 
brile  fymptoms  abating,  the  expectoration  becomes 
again  lefs  confiderable,  and  the  cough  lefs  frequent,  till 
at  length  they  ceafe  altogether. 

Such  is  generally  the  courfe  of  this  difeafe,  neither 
tedious  nor  dangerous  ;  but  it  is  fometimes  in  both 
refpeCls  otherwife.  The  body  fubjeCled  to  catarrh 
feems  to  be  more  than  ufually  liable  to  be  affefted 
by  cold  air  ;  and  upon  expofure  of  the  body  to  frefh 
cold,  the  difeafe,  which  feemed  to  be  yielding,  is 
often  brought  back  with  greater  violence  than  before, 
and  is  rendered  not  only  more  tedious  than  otherwife 
it  would  be,  but  alfo  more  dangerous  by  the  fuperven- 
ing  of  other  difeafes.  Some  degree  of  the  cynanche 
tonfillaris  often  accompanies  the  catarrh;  and  when 
this  is  aggravated  by  a  frefli  application  of  cold,  the 
cynanche  alfo  becomes  more  violent  and  dangerous 
from  the  cough  which  is  prefent  at  the  fame  time. 

When  a  catarrh  has  been  occafioned  by  a  violent  caufe, 
when  it  has  been  aggravated  by  improper  manage¬ 
ment,  and  efpecially  when  it  has  been  rendered  more 
violent  by  frefti  and  repeated  applications  of  cold,  it 
often  pafles  into  a  pneumonic  inflammation,  attended 
with  the  utmoft  danger. 

Unlefs,  however,  fuch  accidents  as  thefe  happen,  a 
catarrh,  in  found  perfons  not  far  advanced  in  life,  is 
always  a  flight  and  fafe  difeafe  :  but,  in  perfons  of  a 
phthifical  difpofition,  a  catarrh  may  readily  produce  a 
hasmoptyfis,  or  perhaps  form  tubercles,  in  the  lungs  ; 
and  ftill  more  readily  in  perfons  wffio  have  tubercles 
already  formed  in  the  lungs,  an  accidental  catarrh  may 
occafion  the  inflammation  of  thefe  tub  ,rcles,  and  in 
confequence  produce  a  phthifis  pulmonalis. 

In  elderly  perfons,  a  catarrh  fometimes  proves  a 
dangerous  difeafe.  Many  perfons,  as  they  advance  in 
life,  and  efpecially  after  they  have  arrived  at  old  age, 
have  the  natural  mucus  of  the  lungs  poured  out  in 
greater  quantity,  and  requiring  a  frequent  expe&ora- 
tion.  If,  therefore,  a  catarrh  happen  to  fuch  per¬ 
fons,  and  increafe  the  afflux  of  fluids  to  the  lungs, 
with  fome  degree  of  inflammation,  it  may  produce 
the  peripneumonia  notlia,  or  more  properly  chronic 
catarrh,  a  difeafe  continuing  often  for  many  years,  or 
at  leaft  returning  regularly  every  winter  ;  whieh  in  fueh 
cafes  is  very  often  fatal. 

Caufes ,  &c.  The  proximate  caufe  of  catarrh  feems 
to  be  an  increafed  afflux  of  fluids  to  the  mucous  mem¬ 
brane  of  the  nofe,  fauces,  and  bronchiae,  along  with 
fome  degree  of  inflammation  affe£ling  the  fame.  The 
latter  circumftance  is  confirmed  by  this,  that,  in  the 
cafe  of  catarrh,  the  blood  drawn  from  a  vein  com¬ 
monly  exhibits  the  fame  inflammatory  cruft  which  ap¬ 
pears  in  the  cafe  of  phlegmafiae.  The  remote  cauf® 
of  catarrh  is  moft  commonly  cold  applied  to  the  body. 

This  application  of  cold  producing  catarrh  is  gene¬ 
rally  evident ;  and  Dr  Cullen  is  of  opinion  that  it  would 
always  be  fo,  were  men  acquainted  vrith  and  attentive 
to  the  circumftances  which  determine  cold  to  a<ft  upon 
the  body. 

The  application  of  cold  which  occafions  a  catarrh 
probably  operates  by  flopping  the  difeharge  ufually 
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Prolluvia.  made  by  the  /kin,  and  which  is  therefore  determined  to 

— the  mucous  membrane  of  the  parts  above  mentioned. 

As  a  part  of  the  weight  which  the  body  daily  lofes  by 
iufenlible  evacuation,  is  owing  to  an  exhalation  from 
the  lungs,  there  is  probably  a  connexion  between  this 
exhalation  and  the  cutaneous  perfpiration,  fo  that  the 
one  may  be  incrcafed  according  as  the  other  is  dimi- 
nifhed  ‘y  and  therefore  we  may  underftand  how  the  di¬ 
minution  of  cutaneous  perfpiration,  by  the  application 
of  cold,  may  incrcafe  the  afflux  of  fluids  to  the  lungs, 
and  thereby  produce  a  catarrh. 

Dr  Cullen  remarks  that  there  are  fome  obfervations 
of  Dr  James  Keil  which  may  render  this  matter 
doubtful ;  but  fays  there  is  a  fallacy  in  thofe  obferva¬ 
tions.  The  evident  effedls  of  cold  in  producing 
coryza,  leave  the  matter,  in  general,  without  doubt j 
and  there  are  feveral  other  obfervations  which  fhow  a 
connexion  between  the  lungs  and  the  furface  of  the 
body. 

Whether  from  the  fupprefiion  of  perfpiration,  a  ca¬ 
tarrh  be  produced  merely  by  an  increafed  afflux  of 
fluids,  or  whether  in  addition  to  this  the  matter  of  per¬ 
fpiration  be  at  the  fame  time  determined  to  the  mu¬ 
cous  glands,  and  there  excites  a  particular  irritation, 
may  be  uncertain  $  but  Dr  Cullen  thinks  the  latter 
fuppofition  is  molt  probable. 

Although  in  the  cafe  of  a  common  catarrh,  which 
is  in  many  inftances  fporadic,  it  may  be  doubtful 
whether  any  morbific  matter  be  applied  to  the  mu¬ 
cous  glands  ’y  yet  we  are  certain  that  the  fymp- 
toms  of  a  catarrh  do  frequently  depend  upon  fuch  a 
matter  being  applied  to  thefe  glands,  as  appears  from 
the  cafe  of  mealies,  chincough,  and  efpecially  from 
the  frequent  occurrence  of  contagious  and  epidemical 
catarrh. 

The  phenomena  of  contagious  catarrhs  have  been 
much  the  fame  with  thofe  of  the  others  ^  and  the  dif- 
eafe  has  always  been  particularly  remarkable  for  this, 
that  it  has  been  the  moft  widely  and  generally  fpread* 
ing  epidemic  known.  It  has  feldom  appeared  in  any 
one  country  of  Europe,  without  appearing  fucceflively 
in  almofl  every  different  part  of  it  j  and,  in  fome  in¬ 
ftances,  it  has  been  alfo  transferred  to  America,  and 
lias  been  fpread  there  in  like  manner,  fo  far  as  we  have 
had  opportunities  of  being  informed. 

The  catarrh  from  contagion  appears  with  nearly 
the  fame  fymptoms  as  thofe  above  mentioned.  It  feems 
often  to  come  on  in  confequence  of  the  application  of 
cold.  And  indeed  catarrh  from  cold  and  contagion 
are  in  every  refpedt  fo  fimilar,  that  when  this  epide¬ 
mic  rages,  it  is  impoflible  to  determine  with  a  perfon 
having  fymptoms  of  catarrh  after  expofure  to  cold, 
whether  the  difeafe  proceeds  from  the  one  caufe  or 
the  other.  In  moft  inftances,  however,  catarrh  from 
contagion  comes  on  with  more  cold  fhivering  than  the 
catarrh  arifing  from  cold  alone  5  and  the  former  does 
alfo  not  only  fooner  fhow  febrile  fymptoms,  but  to 
a  more  conliderable  degree.  Accordingly,  it  more 
fpeedily  runs  its  courfe,  which  is  commonly  finifhed 
in  a  few  days.  It  fometimes  ends  by  a  fpontaneous 
fweat )  and  this,  in  fome  perfons,  produces  a  miliary 
eruption.  It  is,  however,  the  febrile  ftate  of  this 
difeafe  efpecially  that  is  finifhed  in  a  few  days  ;  for 
the  cough  and  other  catarrhal  fymptoms  do  frequent¬ 
ly  continue  longer,  and  often  when  they  appear  to  be 
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going  off  they  are  renewed  by  any  frefh  application  of  Catarrhus. 
cold. 

Prognojis.  Confidering  the  number  of  perfons  who 
are  affedted  with  catarrh,  of  either  the  one  fpecies  or 
the  other,  and  efcape  from  it  quickly  without  any 
hurt,  it  may  be  allowed  to  be  a  difeafe  commonly  free 
from  danger  :  but  it  is  not  always  to  be  treated  as  fuch  \ 
for  in  fome  perfons  it  is  accompanied  with  pneumonic 
inflammation.  In  the  phthifically  difpofed,  it  often 
accelerates  the  coming  on  of  phthifis  $  and  in  elderly 
perfons  it  often  proves  fatal  in  the  manner  wc  have  ex¬ 
plained  above,  viz.  by  degenerating  into  its  chronic 


ftate. 


But  though  chronic  catarrh  be  often  the  termi¬ 


nation  of  that  fpecies  which  arifes  from  cold,  we  have 
not,  in  any  cafe,  obferved  it  to  arife  as  a  confequence 
of  a  catarrh  from  contagion.  This  fpecies  of  catarrh, 
however,  is  not  unfrequently  followed  by  phthifis  $  or 
rather,  wrhere  a  phthifical  tendency  before  exifted,  the 
affedtion  has  been  begun  and  its  progrefs  accelerated 
from  this  caufe. 

Cure .  The  cure  of  catarrh  is  nearly  the  fame, 
whether  it  proceeds  from  cold  or  contagion  \  only  in 
the  latter  cafe  remedies  are  commonly  more  neceffary 
than  in  the  former.  In  the  cafes  of  a  moderate  dil- 
eafe,  it  is  commonly  fufficient  to  avoid  cold,  or  to  ab- 
ftain  from  animal  food  for  fome  days.  In  fome  cafes, 
where  the  febrile  fymptoms  are  conliderable,  it  is  pros¬ 
per  for  that  length  of  time  to  lie  in  bed,  and,  by  taking 
frequently  fome  mild  and  diluted  drink,  a  little  warm¬ 
ed,  to  promote  a  very  gentle  fweat  5  and  after  this  to 
take  care  to  return  very  gradually  only  to  the  ufe  of 
the  free  air.  When  the  difeafe  is  more  violent,  not 
only  the  antiplilogiftic  regimen,  exadtly  obferved,  but 
various  remedies  alfo,  become  neceflary.  To  take 
off  the  phlogiftic  diathefis  which  always  attends  this 
difeafe,  blood-letting,  more  or  lefs,  according  as  the 
fymptoms  fhall  require,  is  the  proper  remedy.  After 
blood-letting,  for  reftoring  the  determination  of  the 
fluids  to  the  furface  of  the  body,-  and  at  the  fame 
time  for  expediting  the  fecretion  of  mucus  in  the  lungs, 
which  may  take  off  the  inflammation  of  its  membrane, 
vomiting  is  the  moft  effectual  means.  For  the  laft- 
mentioned  purpofe,  it  has  been  fuppofed  that  fquills, 
gum-ammoniac,  the  volatile  alkali,  and  fome  other 
medicines,  might  be  ufeful  y  but  their  efficacy  has 
never  been  found  conliderable  :  and  if  fquills  have  ever 
been  very  ufeful,  it  feems  to  have  been  rather  by  their 
emetic  than  by  their  expedlorant  powers.  When  the 
inflammatory  affedtions  of  the  lungs  feem  to  be  confi- 
derable,  it  is  proper,  belides  blood-letting,  to  apply  blis¬ 
ters  to  the  back  or  lides. 

As  a  cough  is  often  the  moft  troublefome  circum- 
ftance  of  this  difeafe,  fo  demulcents  may  be  employed 
to  alleviate  it.  But  after  the  inflammatory  fymptoms 
are  much  abated,  if  the  cough  ftill  remains,  opiates  af¬ 
ford  the  moft  effedlual  means  of  relieving  it  5  and,  in 
the  circumftances  juft  now  mentioned,  they  may  be 
very  fafely  employed.  Very  conliderable  advantage 
is  often  derived  from  employing  opiates  in  fuch  a 
manner  as  to  adl  more  immediately  on  the  head  of 
the  wind-pipe.  For  this  purpofe,  opium  may  often 
be  advantageoufly  conjoined  with  demulcents,  melting 
flowly  in  the  mouth.  And  perhaps  no  form  is  more 
convenient,  or  anfwers  the  purpofe  better,  than  the 
trochifci  glycyrrhi%ce  cum  opio  of  the  Edinburgh  Phar¬ 
macopoeia, 
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macopoeia,  where  purified  opium  is  combined  with 
extract  of  liquorice,  gum  arabic,  and  other  dcmul- 
-  cents,  to  the  extent  of  about  a  grain  in  a  dram  of  the 
compofition.  After  the  inflammatory  and  febrile 
Hates  of  this  difeafe  are  very  much  gone,  the  molt  ef- 
feflual  means  of  difeuffing  all  remains  of  the  catarrhal 
affe&ion  is  by  fome  exercife  of  gedation  diligently  em¬ 
ployed. 

Befides  the  remedies  above  mentioned,  Dr  Mudge, 
in  a  treatife  on  this  difeafe,  recommends  the  fleam  of 
warm  water  as  a  moft  efficacious  and  fafe  remedy  for 
a  eatarrh,  and  which  indeed  he  feems  to  confider  as 
little  lefs  than  infallible .  The  method  of  breathing  in 
thefe  fleams  is  deferibed  under  the  wTord  Inhaler  5 
but  he  gives  a  caution  to  people  in  health,  who  may 

•  accidentally  fee  his  machine,  not  to  make  the  experi¬ 
ment  of  breathing  through  cold  water  with  it,  or  they 
will  be  almoft  certain  of  catching  a  fevere  cold.  His 

•  dire&ions  for  thole  troubled  with  the  catarrh  are  a3 
■  follow  : 

“  In  the  evening,  a  little  before  bedtime,  the  pa¬ 
tient,  if  of  adult  age,  is  to  take  three  drams,  or  as 
many  tea-fpoonfuls,  of  elixir  paregorieum,  in  a  glafs 
of  water  :  if  the  fubjeft  be  younger,  for  inftance  under 
five  years  old,  one  tea-fpoonful  5  or  between  that  and 
ten  years,  two.  About  three  quarters  of  an  hour  af¬ 
ter,  the  patient  fhould  go  to  bed,  and,  being  eovered 
warm,  the  inhaler  three  parts  filled  with  water  nearly 
boiling  (whieh,  from  the  eoldnefs  of  the  metal,  and 
the  time  it  ordinarily  takes  before  it  is  to  be  ufed  by 
the  patient,  will  be  of  a  proper  degree  of  warmth), 
and  being  wrapped  up  in  a  napkin,  but  fo  that  the 
valve  in  the  cover  is  not  obltru6led  by  it,  is  to  be 
plaeed  at  the  arm-pit,  and  the  bedclothes  being  drawn 
up  and  over  it  clofe  to  the  throat,  the  tube  is  to  be 
applied  to  the  mouth,  and  the  patient  fhould  infpire 
and  expire  through  it  for  about  twenty  minutes  or 
half  an  hour. 

“  It  is  very  evident,  as  the  whole  a £1  of  refpiration 
is  performed  through  the  maeliine,  that  in  infpiration 
the  lungs  will  be  filled  with  air  which  will  be  hot,  and 
loaded  with  vapour,  by  paffing  through  the  body  of 
water  j  and  in  exfpiration,  all  that  was  contained  in 
the  lungs  will,  by  mixing  with  the  fleam  on  the  fur- 
faee  of  the  water,  be  forced  through  the  valve  in  the 
cover,  and  fettle  on  the  furface  of  the  body  under  the 
bedclothes. 

“  The  great  ufe  of  this  particular  conftru&iou  of 
the  inhaler  is  this :  Fird,  x\s  there  is  no  neeeffitv,  at 
the  end  of  every  infpiration,  to  remove  the  tube  from 
the  mouth,  in  order  to  expire  from  the  lungs  the  va¬ 
pour  whieh  had  been  received  into  them,  this  machine 
may  therefore  be  ufed  with  as  much  cafe  by  children 
as  older  people.  And,  feeondly,  As  a  feverifh  habit 
frequently  accompanies  the  diforder,  the  valve  in  that 
refpeft  alfo  is  of  the  utmofl  importance  :  for  a  fwcat, 
or  at  lead  a  free  perfpiration,  not  only  relieves  the 
patient  from  the  redlefs  anxiety  of  a  hot,  dry,  and 
fometimes  parched  fkin,  but  is  alfo,  of  all  evacuations, 
the  mod  eligible  for  removing  the  fever  $  and  it  will 
be  generally  found,  that,  after  the  inhaler  fo  con- 
ftruaed  has  been  ufed  a  few  minutes,  the  warm 
vapour  under  the  clothes  will,  by  fettling  upon  the 
trunk,  produce  a  fweat,  which  will  gradually  extend 
itfelf  to  the  legs  and  feet. 


C  I  N  E.  Fraaice. 

“  In  a  catarrhous  fever,  or  any  feVerifh  habit  attend-  (.at»rrhu« 
ing  this  cough,  it  would  be  proper  to  take  a  draught  of 
warm  thin  whey  a  few  minutes  before  the  inhaler  be 
ufed  j  and  after  the  procefs  is  over,  the  fweat  whieh  it 
has  produced  may  be  continued  by  occaficnal  fmall 
draughts  of  weak  warm  whey  or  barley-water.  The 
fweating  is  by  no  means  fo  neceffary  to  the  cure  of  the 
catarrhous  eough,  as  that  the  fuccefs  of  the  inhaler 
againd  that  eomplaint  at  all  depends  upon  it. 

u  After  this  refpiratory  proeefs  is  over,  the  patient 
ufually  paffes  the  night  without  the  lead  interruption 
from  the  cough,  and  feels  no  further  moledation  from 
it  than  once  or  twiee  in  the  morning  to  throw  off  the 
trifling  leakage  which,  unperceived,  had  dripped  into 
the  bronchice  and  veficles  during  the  night  5  the  thin¬ 
ner  parts  of  which  being  evaporated,  what  remains  is 
foon  got  rid  of  by  a  very  gentle  effort. 

“  I  eannot,  however,  take  leave  of  this  part  of  my 
fubjedl,  without  pointedly  obferving,  that  if  the  pa¬ 
tient  means  not  to  be  difappointed  by  my  affurances  or 
his  own  expectations,  it  is  effentially  neceffary  that  the 
following  remarks,  with  regard  to  the  time  and  man¬ 
ner  of  ufing  this  procefs,  fhould  be  dri<5lly  attended 
to. 

“  Fird,  That  a3  tender  valetudinary  people  are  but 
too  well  acquainted  with  the  fird  notices  of  the  diforder, 
the  remedy  mud,  or  ought  to  be,  ufed  the.  fame  even¬ 
ing  y  whieh  will,  in  an  ordinary  feizure,  be  attended 
with  an  immediate  cure  :  but  if  the  forenefs  of  the  re¬ 
fpiratory  organs,  or  the  petulance  of  the  eough,  (how 
the  cold  whieh  has  been  contracted  to  have  been  very 
fevere,  the  inhaler,  without  the  opiate,  fhould  be  again 
-repeated  for  the  fame  time  the  next  morning. 

“  Secondly,  If  the  ufe  of  the  inhaler,  &e.  be  delay¬ 
ed  till  the  fecond  night,  it  will  be  always  right  to  re¬ 
peat  it  again  the  next  morning  without  the  opiate,  but 
with  it  if  the  feizure  has  been  violent. 

“  And,  ladly,  If  the  cough  be  of  fome  days  dand- 
ing,  it  will  be  always  neceffary  to  employ  both  parts 
of  the  proeefs  at  night  and  the  fueeceding  morning, 
as  the  fird  fimple  inflammatory  mifehief  is  now  mod 
probably  aggravated  by  an  additional  one  of  a  chronic 
tendency. 

u  But  if,  through  the  want  of  a  timely  application, 
or  a  total  ncgle£l  of  this  or  any  other  remedy,  the 
eough  fhould  eontmue  to  harafs-  the  patient,  it  is,  par¬ 
ticularly  in  delicate  and  tender  conditutions,  of  the  ut- 
mod  eonfcquence  to  attempt  the  removal  of  it  as  foon 
as  poffi'ble,  before  any  floating  acrimony  in  the  condi- 
tution  (from  the  perpetual  irritation)  receives  an  habi¬ 
tual  determination  to  an  organ  fo  effential  to  life  as  the 
lung-. 

“  If  the  patient  expedlorate  with  eafe  and  freedom 
a  thick  and  v/cll-digefted  inoffenfive  phlegm,  there  is 
generally  but  little  doubt  of  his  fpitti-ng  off  the  d bor¬ 
der,  with  common  rare,  in  a  few  days  $  and  till  that  be 
accomplffhed,  a  proper  dofc  of  elixir  paregorieum  for 
a  few  fhcceflive  nights  will  be  found  very  ufeful  in  fup» 
preffing  the  fatiguing  irritation  and  ineifeflual  cough, 
oecafioned  by  a  matter  which,  dripping  in  the  early 
date  of  the  difeafe  into  the  bronehise  during  the  night, 
is  commonly  at  that  time  too  thin  to  be  dife  barged  by 
thefe  eonvulfive  efforts. 

“  If,  however,  not  with  Handing  a  free  and  copious 
expectoration,  the  cough  fhould  dill  continue,  and  the 
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Profluvia.  difcharg6,  indead  of  removing  the  complaint,  fhould 
V”’,;  itfelf,  by  becoming  a  difeafe,  be  a  greater  expence  than 
the  conditution  can  well  fupport,  it  is  poflible  that  a 
tender  patient  may  fpit  off  his  life  through  a  weak  re¬ 
laxed  pair  of  lungs,  without  the  lead  appearance  of  pu- 
rulence,  or  any  fufpicion  of  fuppuration.  In  thofe  cir- 
cumdanccs,  befidcs,  as  was  mentioned  before,  increafing 
the  general  perfpiration  by  the  falutary  fridlion  of  a 
flannel  waiffcoat,  change  of  fituation,  and  more  efpecially 
long  journeys  on  horfeback,  conduced  as  much  as  pof- 
fible  through  a  thin,  (harp,  dry  air,  will  feldom  fail  of 
removing  the  complaint. 

“  But,  on  the  contrary,  if  the  cough  fhould,  at 
the  fame  time  that  it  is  petulant  and  fatiguing  to  the 
bread,  continue  dry,  hufky,  and  without  expectora¬ 
tion  ;  provided  there  be  reafon  to  hope  that  no  tu¬ 
bercles  are  forming,  or  yet  aftually  formed,  there  is 
not  perhaps  a  more  efficacious  remedy  for  it  than  half 
a  dram  of  gum-ammoniacum,  with  18  or  20  drops 
of  liquid  laudanum,  made  into  pills,  and  taken  at  bed¬ 
time,  and  occafionally  repeated.  This  excellent  re¬ 
medy  Sir  John  Pringle  did  me  the  honour  to  commu¬ 
nicate  to  me  ;  and  I  have  accordingly  found  it,  in  a 
great  many  in  fiances,  amazingly  fuccefsful,  and  gene¬ 
rally  very  expeditioufly  fo,  for  it  feldom  fails  to  pro¬ 
duce  an  expectoration,  and  to  abate  the  diftrefling  fa¬ 
tigue  of  the  cough.  In  thofe  circum dances  I  have 
likewife  found  the  common  remedy  of  5fs  or  $ij  of 
bcif  fulph ,  anifat,  taken  twice  a-day,  in  a  little  pow¬ 
dered  fugar  or  any  other  vehicle,  a  very  efficacious 
one.  I  have  alfo,  many  times,  known  a  falutary  re- 
vulfion  made  from  the  lungs  by  the  Ample  application 
of  a  large  plafler,  about  five  or  fix  inches  diameter,  of 
Burgundy  pitch,  between  the  fhoulders  ;  for  the  perfpi- 
rable  matter,  which  is  locked  up  under  it,  becomes  fo 
(harp  and  acrid,  that  in  a  few  days  it  feldom  fails  to 
produce  a  very  confiderable  itching,  fome  little  ten¬ 
dency  to  inflammation,  and  very  frequently  a  great 
number  of  boils.  This  application  fhould  be  continued 
{the  plafler  being  occafionally  changed),  for  three 
weeks  or  a  month,  or  longer,  if  the  complaint  be  not  fo 
foon  removed. 

“  And  here  I  cannot  help  obferving,  that,  though 
feemingly  a  trifling,  it  is  however  by  no  means  an  ufe- 
lefs  caution  to  the  tender  patient,  not  to  expofe  his 
fhoulders  in  bed,  and  during  the  night,  to  the  cold ; 
but  when  he  lies  down,  to  take  care  they  be  kept 
warm,  by  drawing  the  bedclothes  up  clofe  to  his  back 
and  neck. 

4i  If,  however,  not  with  (landing  thefe  and  other 
means,  the  cough,  continuing  dry  or  unattended  with 
a  proper  expectation,  fhould  perfevere  in  harafling 
the  patient  3  if,  at  lad,  it  fhould  produce,  together 
with  a  forenefs,  (hooting  pains  through  the  bread  and 
between  the  fhoulders,  attended  alfo  with  fhortnefs  of 
the  breath  ;  and  if,  added  to  this,  fluffies  of  the  cheeks 
after  meals,  fcalding  in  the  hands  and  feet,  and  other 
fymptoms  of  a  heCic,  fhould  accompany  the  diforder  ; 
there  is  certainly  no  time  to  be  lod,  as  there  is  the 
greated  reafon  to  apprehend  that  fome  acrimony  in 
the  habit  is  determined  to  the  tender  Jubilance  of 
the  lungs,  and  that  confequently  tubercular  fuppura- 
tions  will  follow.  In  this  critical  and  dangerous  fi¬ 
tuation,  I  think  I  can  venture  to  fay  from  long  ex¬ 
perience,  that,  accompanied  with  changes  of  air  and  oc« 
Yol.  XIII,  Parti. 
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cafional  bleedings,  the  patient  will  find  his  greated  fe-pyfeilteria- 
curity  in  a  drain  from  a  large  fcapular  iffue,  adided  by 
a  diet  of  affes  milk  and  vegetables.” 

Genus  XLI.  DYSENTEPdA.  *54 

The  DTS ENTER  T, 

Byfenteria,  Sauv,  gen.  248.  Lin,  19  r.  Vog,  107, 

Sag,  183.  Hoffm.  III.  151.  Junck,  76. 

Defcription,  The  dyfentery  is  a  difeafe  in  which 
the  patient  has  frequent  dools,  accompanied  with 
much  griping,  and  followed  by  a  tenefmus.  The 
dools,  though  frequent,  are  generally  in  fmall  quan¬ 
tity  }  and  the  matter  voided  is  chiefly  mucus,  fome- 
times  mixed  with  blood.  At  the  fame  time,  the  na¬ 
tural  faeces  feldom  appear  *,  and  when  they  do,  it  is 
generally  in  a  compaC  and  hardened  form,  often  un¬ 
der  the  form  of  fmall  hard  fubdanccs  known  by  the 
name  of  fcybala.  This  difeafe  occurs  efpecially  in. 
dimmer  and  autumn,  at  the  fame  time  with  autumnal 
intermittent  and  remittent  fevers  3  and  with  thefe  it 
is  often  complicated.  It  comes  on  fometimes  with 
cold  fhiverings,  and  other  fymptoms  of  pyrexia ;  but 
more  commonly  the  fymptoms  of  the  topical  affeftion 
appear  firfl.  I  he  belly  is  codive,  with  an  unufual  fla¬ 
tulence  in  the  bowels.  Sometimes,  though  more  rare¬ 
ly,  fome  degree  of  diarrhoea  is  the  fird  appearance.— 

In  mod  cafes,  the  difeafe  begins  with  griping,  and  a 
frequent  inclination  to  go  to  dool.  In  indulging  this, 
little  is  voided,  but  fome  tenefmus  attends  it.  By  de¬ 
grees  the  dools  become  more  frequent,  the  griping 

more  fevere,  and  the  tenefmus  more  confiderable. _ _ 

With  thefe  fymptoms  there  is  a  lofs  of  appetite,  and 
frequently  ficknefs,  naufea,  and  vomiting,  alfo  affeft- 
ing  the  patient.  At  the  fame  time  there  is  always 
more  or.  lefs  of 'pyrexia  prefent.  It  is  fometimes  of 
the  remittent  kind,  and  obferves  a  tertian  period.— 

Sometimes  the  pyrexia  is  manifedly  inflammatory,  and 
v-ery  often  of  a  putrid  kind.  Thefe  febrile  dates  con¬ 
tinue  to  accompany  the  diieafe  during  its  whole  courfe, 
efpecially  when  it  terminates  foon  in  a  fatal  manner. 

In  other  cafes,  the  febrile  date  alrnod  entirely  difap- 
pears,  while  the  proper  dyfenteric  fymptoms  remain 
for  a  long  time  after.  In  the  courfe  of  the  difeafe, 
whether  for  a  fhorter  or  a  longer  time,  the  matter 
voided  by  dool  is  very  various.  Sometimes  it  is  mere¬ 
ly  a  mucous  matter,  without  any  blood,  exhibiting 
that  difeafe  which  is  named  by  fome  the  morbus  muco- 
fuU  and  by  others  the  dyfenteriu  alba.  For  the  mod 
part,  hovyever,  the  mucus  difeharged  is  more  or  lefs 
mixed  with  blood.  This  fometimes  appears  only  in 
dreaks  among  the  mucus  ;  but  at  other  times  is  more 
copious,  giving  a  tin&  to. the  whole:  and  upon  fome 
occafions  a  pure  and  unmixed  blood  is  voided  in  con¬ 
fiderable  quantity.  In  other  refpe&s,  the  matter  void¬ 
ed  is  varionfly  changed  in  colour  and  confidence,  and 
is  commonly  of  a  drong  and  unufuallv  fetid  odour.  It 
is  probable,  that  fometimes  a  genuine  pus  is  voided, 
and  frequently  a  putrid  fanies,  proceeding  from  gan¬ 
grenous  parts.  1  here  are  very  often  mixed  with  the 
liquid  matter  fome  films  of  a  membranous  appear-  . 
ance,  and  frequently  fome  fmall  maffes  of  a  feemingly 
febaceous  matter.  .  While  the  dools  voiding  thefe  va¬ 
rious  matters,  are,  in  many  indances,  exceedingly  fre- 
3  A  quent, 
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quent,  it  is  fcldom  that  natural  faeces  appear  in  them  ; 
and  when  they  do  appear,  it  is,  as  we  have  laid,  in  the 
form  of  fcybala,  that  is,  in  fomewhat  hardened,  fe- 
parate  balls.  When  thefe  are  voided,  whether  by  the 
efforts  of  nature  or  as  folicited  by  art,  they  procure 
a  remiffion  of  all  the  fvmptoms,  and  more  cfpecially  of 
the  frequent  dools,  griping,  and  tenefmus. 

Accompanied  with  thefe  cireumdances,  the  difeafe 
proceeds  for  a  longer  or  fliorter  time.  When  the 
pyrexia  attending  it  is  of  a  violent  inflammatory  kind, 
and  more  cfpecially  when  it  is  of  a  very  putrid  nature, 
the  difeafe  often  terminates  fatally  in  a  very  few  days, 
with  all  the  marks  of  a  fupervening  gangrene.  When 
the  febrile  date  is  more  moderate,  or  difappears  alto¬ 
gether,  the  difeafe  is  often  protracted  for  weeks,  and 
even  for  months ;  but,  even  then,  after  a  various  du¬ 
ration,  it  often  terminates  fatally,  and  generally  in 
confequence  of  a  return  and  considerable  aggravation 
of  the  inflammatory  and  putrid  dates.  In  fome  cafes, 
the  difeafe  ceafes  fpontaneoully  ;  the  frequency  of 
{tools,  the  griping,  and  tenefmus,  gradually  diminiffi- 
ing,  while  natural  ftools  return.  In  other  cafes,  the 
difeafe,  with  moderate  fymptoms,  continues  long,  and 
ends  in  a  diarrhoea,  fome  times  accompanied  with  lien- 
teric  fymptoms. 

Caafes ,  &.e.  The  remote  caufes  of  this  difeafe 
have  been  varioufly  reprefented.  In  general  it  arifes  in 
fummer  or  autumn,  after  confiderable  heats  have  pre¬ 
vailed  for  fome  time,  and  efpecially  after  very,  warm 
ajid  at  the  fame  time  very  dry  dates  of  the  weather  : 
and  the  difeafe  is  much  more  frequent  in  warm  than 
in  cooler  climates.  It  happens,  therefore,  in  the  fame 
clrcumdances  and  feafons  which  confiderably  affeCl 
the  date  of  the  bile  in  the  human  body  \  but  the  cho¬ 
lera  is  often  without  any  dyfenteric  fymptoms,  and  co¬ 
pious  difeharges  of  bile  have  been  found  to  relieve  the 
fymptoms  of  dyfentery  *,  fo  that  it  is  difficult  to  de¬ 
termine  what  connexion  the  difeafe  has  with  the  date 
of  the  bile. 

It  lias  been  obferved,  that  the  effluvia  from  very  pu¬ 
trid  animal  fubdances  readily  affeCl  the  alimentary  ca¬ 
nal,  and,  upon  occafion,  they  certainly  produce  a  diar¬ 
rhoea  \  but  whether  they  ever  produce  a  genuine  dy¬ 
fentery,  is  not  certain. 

The  dyfentery  does  often  manifedly  arife  from  the 
application  of  cold,  but  the  difeafe  is  always  conta¬ 
gious  y  and,  by  the  propagation  of  fuch  contagion,  in¬ 
dependent  of  cold,  or  other  exciting  caufes,  it  be¬ 
comes  epidemic  in  camps  and  other  places.  It  is, 
therefore,  to  be  doubted  if  the  application  of  cold 
ever  produces  the  difeafe,  unlefs  where  the  fpeeihe  con¬ 
tagion  has  been  previoudy  received  into  the  body  ; 
and,  upon  the  whole,  it  is  probable  that  a  Specific  con¬ 
tagion  is  to  be  confidered  as  being  always  the  remote 
caufe  of  this  difeafe. 

Whether  this  contagion,  like  many  others,  be  of  a 
permanent  nature,  and  only  fhows  its  effr&s  in  certain 
cireumdances  which  render  it  a&ive,  or  if  it  be  occa¬ 
fion  ally  produced,  we  cannot  determine.  Neither,  if. 
the  latter  fhppofition  be  received,  can  we  fay  by  what 
means'  it  mav  be  generated.  As  little  do  we  know 
any  thing  of  its  nature,  confidered  in  itfelf ;  or  at 
mod,  only  this,  that  in  common  with  many  other  con¬ 
tagions,  it  is  very  often  fomewhat  of  a  putrid  nature, 
and  capable  of  inducing  a  putrefeent  tendency  in  the 
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hnman  body.  This,  however,  does  not  at  all  explain  DyfenteriJ 
the  peculiar  effect  of  inducing  thofe  fymptoms  which  — v— -J 
properly  and  effentially  conditute  dyfentery.  Of  thefe 
fymptoms  the  proximate  caufe  is  dill  obfeure. — The 
common  opinion  has  been,  that  the  difeafe  depends  up¬ 
on  an  acrid  matter  thrown  upon  or  fomehow  generated 
in  the  intedines,  exciting  their  peridaltic  motion,  and 
thereby  producing  the  frequent  dools  which  occur  in 
this  difeafe.  But  this  fuppolltion  cannot  be  adopted  ; 
for,  in  all  the  indances  known,  of  acrid  fubdances  ap¬ 
plied  to  the  intedines,  and  producing  frequent  dools, 
they  at  the  fame  time  produce  copious  dools*  as  might 
be  expe&ed  from  acrid  fubdances  applied  to  any  length 
of  the  intedines.  This,  however,  is  not  the  cafe  in  dy¬ 
fentery,  in  which  the  dools,  however  frequent,  are  ge¬ 
nerally  in  very  fmall  quantity,  and  fuch  as  may  be  fup- 
pofed  to  proceed  from  the  lower  parts  of  the  return 
only.  With  refpcCl  to  the  fuperior  portions  of  the  in¬ 
tedines,  and  particularly  thofe  of  the  colon,  it  is  pro¬ 
bable  they  are  under  a  preternatural  and  confiderable 
degree  of  condritdion  :  for,  as  wc  have  faid  above,  the 
natural  faeces  are  fcldom  voided  5  and  when  they  arc,  it 
is  in  a  form  which  gives  reafon  to  fuppofe  they 
have  been  long  retained  in  the  cells  of  the  colon, 
and  confequently  that  the  colon  had  been  affe&ed 
with  a  preternatural  condriCiion.  This  is  confirmed 
by  almod  all  the  diffe&ions  which  have  been  made 
of  the  bodies  of  dyfenteric  patients ;  in  which,  when 
gangrene  had  not  entirely  dedroyed  the  texture  and 
form  of  the  parts,  large  portions  of  the  great  guts  have 
been  found  affe&ed  with  a  very  confiderable  condric- 
tion. 

The  proximate  caufe  of  dyfentery,  or  at  lead  the 
chief  part  of  the  proximate  caufe,  feems  to  confill  in  a 
preternatural  condriCHon  of  the  colon,  occafion ing,  at 
the  fame  time,  thofe  fpafmodic  efforts  which  are  felt 
in  fevere  gripings,  and  which  efforts,  propagated  down¬ 
wards  to  the  return,  occafion  there  the  frequent  mu¬ 
cous  dools  and  tenefmus.  But  whether  this  expla¬ 
nation  diall  be  admitted  or  not,  it  will  dill  remain  cer¬ 
tain,  that  hardened  fasces,  retained  in  the  colon,  are 
the  caufe  of  the  griping,  frequent  dools,  and  tenef¬ 
mus  :  for  the  evacuation  of  thefe  faeces,  whether  by 
nature  or  by  art,  gives  relief  'from  the  fymptoms  men¬ 
tioned  ;  and  it  will  be  more  fully  and  ufefully  confirm¬ 
ed  by  this,  that  the  mod  immediate  and  fuccefsful  cure 
of  dyfentery  is  obtained  by  an  early  and  condant  at¬ 
tention  to  the  preventing  the  condri&ion,  and  the  fre¬ 
quent  dagnation  of  faeces  in  the  colon. 

Cure.  In  the  early  periods  of  this  difeafe,  the  objcCta 
chiefly  to  be  aimed  at  are  the  following  :  The  dif- 
charge  of  aerid  matter  depofited  in  the  alimentary 
canal ;  the  counteracting  the  influence  of  this  matter 
when  it  cannot  be  evacuated  ;  the  obviating  the  effefls 
refulting  from  fuch  acrid  matter  as  can  neither  be  eva¬ 
cuated  nor  dedroyed  ;  and,  finally,  the  prevention  of 
any  further  reparation  and  dcpofiUon  of  fuch  matter 
in  the  alimentary  canal.  In  the  more  advanced  pe¬ 
riods  of  the  difeafe,  the  principal  obje&s  arc,  the  giv¬ 
ing  a  proper  defence  to  the  intedines  againlt  irritat¬ 
ing  caufes ;  the  diminution  of  the  morbid  fenfibilitv  of 
the  intedinal  canal :  and  the  redoration  of  due  vigour 
to  the  fydem  in  general,  but  to  the  intedines  in  par¬ 
ticular. 

The  mod  eminent  of  cur  late  praClitioners,  and 

of 


praflicc.  M  E  D  I 

Frofhivia.  of  great  ell  experience  in  this  difeafe,  feeni  to  be  of 
opinion,  that  it  is  to  be  cured  mod:  effectually  by  pur¬ 
ging,  afliduoufiy  employed.  1  he  means  may  be  various  j 
but  the  moil  gentle  laxatives  are  ufualiy  fufficient ;  and, 
as  the  medicine  mull  be  frequently  repeated,  thefe  are 
the  moft  fafe,  more  efpecially  as  an  inflammatory  date 
fo  frequently  aecompanies  the  difeafe.  Whatever  laxa¬ 
tives  produce  an  evacuation  of  natural  fasces,  and  a 
confequent  remidion  of  the  fymptorns,  will  be  fufficient 
to  effeCluate  the  cure.  But  if  the  gentle  laxatives  fhall 
not  produce  the  evacuation  now  mentioned,  fomewhat 
more  powerful  mud  be  employed  ;  and  Dr  Cullen  has 
found  nothing  more  proper  or  convenient  than  tartar 
emetic,  given  in  fin  all  doles*  and  at  fueli  intervals  as 
may  determine  its  operation  to  be  chiefly  by  dool.  To 
the  tartrite  of  antimony,  however,  employed  as  a  pur¬ 
gative,  the  great  fieknefs  which  it  is  apt  to  occafion, 
and- the  tendency  which  it  has,  notwithftanding  every 
precaution,  to  operate  as  an  emetic,  are  certainly  ob¬ 
jections.  Another  antimonial,  at  one  time  confidered 
as  an  almoft  infallible  remedy  for  this  difeafe,  the  vi- 
trurn  antimonii  ceratum,  is  no  lefs  exceptionable,  from 
the  uncertainty  and  violence  of  its  operation  ;  and 
perhaps  the  lafed  and  bed  purgatives  are  the  different 
neutral  falls,  particularly  thofe  containing  foflil  alkali, 
fuch  as  the  foda  vkriolata  tartarifata  or  pho'phorata. 
Rhubarb,  fo  frequently  employed,  is,  Dr  Cullen  thinks, 
in  fcveral  refpeCls,  amongd  the  mod  unfit  purgatives  ; 
an  1  indeed  from  its  aftringent  quality,  it  is  exception¬ 
able  at  the  commencement  of  the  affeClion,  unlefs  it  be 
conjoined  with  forne thing  to  render  its  operation  more 
hnfk,  fuch  as  mild  m  mated  mercury,  or  calomel  as  it 
is  commonly  called. 

Vomiting  has  been  held  a  principal  remedy  in  this 
difeafe  ;  and  may  be  ufe fully  employed  in  the  be¬ 
ginning, .  with  a  view  both  to  the  date  of  the 
ftomach  and  of  the  fever:  but  it  is  not  neceffary 
to  repeat  it  often  ;  and,  unlefs  the  emet  es  employed 
operate  alfo  by1  dool,  they  arc  of  little  ferviee.  Ipe¬ 
cacuanha  is  by  no  means  a  fpecifte  ;  and  it  proves  on¬ 
ly  ufeful  when  fo  managed  as  to  operate  chiefly  by 
dool. 

For  relieving  the  con  drift  ion  of  the  colon,  and  eva¬ 
cuating  the  retained  faeces,  civ  dors  may  fometimes 
be  iif  ful  •,  but  they  are  feldom  fo  effeftual  as  laxatives 
given  by  the  mouth  ;  and  acrid  clyftcrs,  if  they  be 
not  effectual  in  evacuating  the  colon,  mav  prove  hurt¬ 
ful  by  ftimulaJing  the  reftnm  too  much. 

The  frequent  and  fevere  griping  attending  this  dif¬ 
eafe.  leads  almod  n^ceffarilv  to  the  ufe  of  opiates  $  and 
they  are  verv  effeftual  for  the  purpofe  of  relieving 
from  the  gripes  :  but.  bv  oecafioning  an  interruption 
of  the  aftion  of  the  fmall  intedines,  they  favour  the 
condriftion  of  the  colon,  and  therebv  aggravate  the 
difeafe  ;  and  if,  at  the  fame  time,  the  ufe  of  them  fu- 
perfede  in  any  meafmc  the  employing  purgatives,  it 
is  doing  much  mifel  ief ;  and  the  negleft  of  purging 
feerps  to  be  the  only  thing  which  renders  the  ufe  of 
opiates  very  nece^arv. 

When  the  gripes  are  both  frequent  and  fevere,  they 
mav  fometimes  be  relieved  bv  the  employment  of  the 
feni'cnpium,  or  bv  fomentation  of  the  abdomen  con¬ 
tinued  for  feme  time.  In  the  fame  cafe,  the  pains 
may  be  relieved,  and  the  condriftion  of  the  colon 
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may  be  taken  off,  by  blifters  applied  to  the  lower  Dyfenterin. 
belly.  - v - ' 

At  the  beginning  of  this  difeafe,  when  the  fever 
is  any  way  confiderable,  bloodletting,  in  patients  of 
tolerable  vigour,  may  be  proper  and  neceffary  ;  and, 
when  the  pulfe  is  full  and  hard,  with  other  fymptorns 
of  an  inflammatory  difpofition,  bloodletting  ought 
to  be  repeated.  But,  as  the  fever  attending  dyfentcry 
is  often  of  the  typhoid  kind,  or  does,  in  the  eourfe  of 
the  difeafe,  become  foon  of  that  nature,  bloodletting 
mud  be  eautiouily  employed. 

From  our  account  of  the  nature  of  this  difeafe,  it 
will  be  fufliciently  obvious,  that  the  ufe  of  adr ingents 
in  the  beginning  of  it  mud  be  very  pernicious.  But 
although  adringents  may  be  hurtful  at  early  periods 
of  this  affeftion,  yet  it  cannot  be  denied,  that  where 
frequent  loofe  dools  remain  after  the  febrile  fymp- 
toms  have  fubfided,  they  are  often  of  great  ferviee 
for  diminifhing  morbid  fenfibility,  and  redoring  due 
vigour  to  the  in  ted  in  al  canal.  Accordingly,  on  this 
ground  a  variety  of  articles  have  been  highly  celebrat¬ 
ed  in  this  affeftion j  among  others  we  may  mention 
the  quaflia,  radix  indica  lopeziana,  verhafeum,  ex¬ 
traction  catechu,  and  gum  kino,  all  of  which  have 
certainly  in  particular  cafes  been  employed  with  great 
advantage.  And  perhaps  alfo,  on  the  fame  principles 
we  are  to  account  for  the  benefit  which  lias  bc<  n  fome¬ 
times  derived  from  the  nux  vomica,  a  remedy  highly 
extolled  in  cafes  of  dyfentcry  by  feme  of  the  Swedifli 
phyfleians  j  but  this  article,  it  mud  be  allowed,  often 
proves  very  powerful  as  an  evacuant.  Its  effefts,  how¬ 
ever,  whatever  its  mode  of  operation  may  be,  are  too 
precarious  to  allow  its  ever  being  introduced  into 
common  praftice  *,  and  in  this  country,  it  has,  we  be¬ 
lieve,  been  but  very  rarely  employed.  Whether 
an  acrid  matter  be  the  original  eaufe  of  the  dyfen- 
tery,  may  be  uncertain  }  but,  from  the  indigedion, 
and  the  ftagnation  of  fluids,  which  attend  the  dif¬ 
eafe,  we  may  fuppofe  that  fume  acrid  matters  are  con- 
ftanlly  prefen t  in  the  ftomach  and  intedines ;  and 
therefore  that  demulcents  may  be  always  ufefully  em¬ 
ployed.  At  the  fame  lime,  from  the  confederation 
that  mild  oily  matters  thrown  into  the  intedines  in 
confiderable  quantity  abvavs  prove  laxative,  Dr  Cullen 
is  of  opinion,  that  the  oleaginous  demulcents  are  the 
mod  ufeful.  Where,  however,  thefe  are  not  accept¬ 
able  to  the  patient’s  tade,  tliofe  of  the  mucilaginous 
and  farinaceous  kind,  as  the  docoftum  hordei,  polio 
cretacea,  &c.  are  often  employed  with  advantage. 

As  this  difeafe  is  fo  often  of  an  inflammatory  or 
of  a  putrid  nature,  it  is  evident  that  the  diet  em¬ 
ployed  in  it  fhoeld  be  vegetable  and  acefecnt.  Milk, 
in  its  entire  date,  is  of  doubtful  quality  in  many 
cafes  ’y  but  even  fome  portion  of  the  cream  is  often  al¬ 
lowable,  and  whey  is  always  proper. —  In  the  flrfl 
dages  of  the  difeafe,  the  fweet  and  fnhaeid  fruits  are 
allowable,  and  even  proper.  It  is  in  the  more  advan¬ 
ced  (lages  only  that  anv  morbid  acidity  feems  to  re¬ 
vail  in  the  ftomach,  and  to  require  fome  referve  in  the 
ufe  of  acefcents.  At  the  beginning  of  the  difeafe,  ab- 
forbents  feeni  to  be  fuperfluous  ;  and,  bv  their  aftriu- 
gent  and  fepric  powers,  they  may  be  hurtful  *,  but  in 
after  periods  thev  are  often  of  advantage. 

When  this  difeafe  is  complicated  with  an  intermit- 
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Comata.  tent,  and  is  protra&ed  from  that  circumftance  chiefly, 
it  is  to  be  treated  as  an  intermittent,  by  adminiftering 
the  cinchona,  which  in  the  earlier  periods  of  the  difeafe 
is  hardly  to  be  admitted. 


MEDICINE.  Praffice. 

on  with  a  diftortion  of  the  mouth  towards  the  found  fide,  Apoplexy 
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Class  II.  NEUROSES. 
Order  I.  COMAT  A. 


COMATA,  Sauv.  Clafs  VI.  Ord.  II.  Sag.  Clafe  IX. 
Order  V. 

Soporofl,  Lin.  Clafs  VI.  Ord.  II. 

Adynamia?,  Vog.  Clafs  VI. 

Nervorum  refolutibnes,  Hojfm.  III.  194. 

AfFcdtus  foporofi,  Hojfm.  HI.  209. 

Motuum  vitalium  defedhis,  Lunch .  114. 


Genus  XLII.  APOPLEXIA. 
The  APOPLEXY. 


Apoplexia,  Sauv.  gen.  182.  Lin.  101.  Vog.  229. 
Boerh.  1007.  Junck.  1 17.  Sag.  gen.  288.  Wep~ 
fer.  Hi  ft.  apopledlieorum. 

Carus,  Sauv.  gen.  181.  Lin.  1 00.  Vog .  231. 

Boerh.  1045.  Sag.  gen.  287. 

Cataphora,  Sauv.  gen.  180.  Lin.  99.  Vog .  232. 

Boerh.  1045.  Sag.  gen.  286. 

Coma,  Vog.  232.  Boerh.  1048. 

Hsemorrhagia  cerebri,  Hojfm.  II.  240. 

To  this  genus  alfo  Dr  Cullen  reckons  the  following 
difeafes  to  belong  : 

Catalepfis,  Sauv.  gen.  17 6.  Lin.  129.  Vog .  230. 

Sag.  gen.  281.  Boerh.  1036.  Junck.  44. 
Affe£hi3  cerebri  fpafmodico-ecftaticus,  Hojfm.  III. 
44. 

Ecftafis,  Sauv.  gen.  177.  Vog.  333.  Sag.  gen.  283. 

The  following  he  reckons  fymptomatic  : 

Typhomania,  Sauv.  gen.  178.  Lin.  97.  Vog .  23. 
Sag.  gen.  284. 

Lethargus,  Sauv.  gen.  179.  Lin.  98.  Vog .  22. 
Sag.  gen.  285. 


a  drawing  of  the  tongue  the  fame  w  ay,  and  Hammering ' 
of  the  fpeech.  Difledlions  fometimes  ftiow  a  rupture  of 
fome  veftels  of  the  meninges,  or  even  veftels  of  the  brain 
itfelf )  though  fometimes,  if  we  may  believe  Dr  Willis 
no  defedl  is  to  be  obferved  either  in  the  cerebrum  or  ce¬ 
rebellum. 

CaufeSy  &c.  The  general  caufe  of  a  fanguineous 
apoplexy  is  a  plethoric  habit  of  body,  with  a  determi¬ 
nation  to  the  head.  The  difeafe  therefore  may  be 
brought  on  by  wT  ha  lever  violently  urges  on  the  circula¬ 
tion  of  the  blood  \  fuch  as  forfeits,  intoxication,  violent 
paflions  of  the  mind,  immoderate  exercife,  &.c.  It 
takes  place,  however,  for  the  inoft  part,  when  the  ve¬ 
nous  plethora  has  fubfifted  for  a  confiderable  time  in 
the  fyftem.  For  that  reafon  it  commonly  does  not 
attack  people  till  paft  the  age  of  60  ;  and  that  whe¬ 
ther  the  patients  are  corpulent  and  have  a  ftiort  neck, 
or  whether  they  are  of  a  lean  habit  of  body.  Till  peo¬ 
ple  be  paft  the  age  of  childhood,  apoplexy  never  hap¬ 
pens. 

Prognojs .  This  difeafe  very  often  kills  at  its  firft 
attack,  and  few  furvive  a  repetition  of  the  fit )  fo 
that  thofe  who  make  mention  of  people  who  have  fur- 
vived  feveral  attacks  of  the  apoplexy,  have  probably 
miftaken  the  epilepfy  for  this  difeafe.  In  no  difeafe 
is  the  prognofis  more  fatal  j  fince  thofe  Tvho  feem  to 
be  recovering  from  a  fit,  are  frequently  and  fuddenly 
carried  off  by  its  return,  without  either  warning  of  its 
approach  or  poffibility  of  preventing  it.  The  good 
figns  are  when  the  difeafe  apparently  wears  off,  and 
the  patient  evidently  begins  to  recover  5  the  bad 
ones  are  when  all  the  fymptoms  continue  and  in~ 
ereafe. 

Cure .  The  great  object  to  be  aimed  at,  is  to  reftore 
the  connexion  between  the  fentient  and  corporeal  parts 
of  the  fyftem  5  and'  when  interruption  to  this  con¬ 
nexion  proceeds  from  compreflion  in  the  brain  by 
blood,  this  is  to  be  attempted,  in  the  firft  place,  by 
large  and  repeated  bleedings  5  after  which,  the  fame  re¬ 
medies  are  to  be  ufed  as  in  the  ferous  apoplexy,  after- 
mentioned.  The  body  is  to  be  kept  in  a  fomewThat 
eredl  pofture,  and  the  head  fupported  in  that  fitua* 
tion. 


This  difeafe  appears  under  modifications  fo  vari¬ 
ous,  as  to  require  fome  obfervations  with  relpedl  to 
each. 

Sp.  I.  The  Sanguineous  APOPLEXT. 

Dcfcription.  In  this  difeafe  the  patients  fall  fud¬ 
denly  down,  and  are  deprived  of  all  fenfe  and  voluntary 
motion,  but  without  convulfions.  A  giddincfs»of  the 
head,  noife  in  the  ears,  corufeations  before  the  eyes, 
and  rednefs  of  the  face,  ufually  precede.  The  diftin- 
guifhing  fymptom  of  the  difeafe  is  a  deep  fleep,  attend¬ 
ed  with  violent  fnorting  j  if  any  thing  be  put  into  the 
mouth,  it  is  returned  through  the  nofe  5  nor  can  any 
thing  be  fwallowed  without  (hutting  the  noftrils  y  and 
even  when  this  is  done,  the  perfon  is  in  the  utrnoft  dan¬ 
ger  of  fuffocation.  Sometimes  apopledlic  patients  will 
open  their  eyes  after  having  taken  a  large  dofe  of  an 
emetic  ;  but  if  they  fhow  no  lign  of  fenfe,  there  is  not 
the  leaft  hope  of  their  recovery.  Sometimes  the  apo¬ 
plexy  terminates  in  a  hemiplegia )  in  which  cafe  it  comes 
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Apoplexia  pituitofa,  Sauv.  fp.  7.  Apoplexia  ferofa, 
Preijsinger ,  fp.  4.  Morg.  de  caufis,  &c.  IV.  LX. 

Carus  a  hydrocephalo,  Sauv.  fp.  16. 

Cataphora  hydrocephaliea,  Sauv.  fp.  6. 

Cataphora  fomnolenta,  Sauv.  fp.  1. 

Lethargus  Iiteratorum,  Sauv.  7.  Van  Swieten  in 
Aphor.  IOIO.  2  y  and  3  a. 

Defcription.  In  this  fpecies  the  pulfe  is  weak,  the 
face  pale,  and  there  is  a  diminution  of  the  natural  heat. 

On  diftedlion,  the  ventricles  of  the  brain  are  found 
to  contain  a  larger  quantity  of  fluid  than  they 
ought  }  the  other  fymptoms  are  the  fame  as  in  the 
former. 

CaufeSy  &c.  This  may  arife  from  any  thing  which 
induces  a  debilitated  ftate  of  the  body,  fuch  as  de¬ 
prefling  paflions  of  the  mind,  much  ftudy,  watching, 

&.c.  It  may  alfo  be  brought  on  by  a  too  plentiful 
ufe  of  diluting,  acidulated  drinks.  It  doth  not,  how¬ 
ever* 
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Comata.  ever,  follow,  that  the  extravafated  ferum  above  men- 
nr — '  tioned  in  the  ventricles  of  the  brain  is  always  the  caufe 
of  the  difeafe,  fince  the  animal  fluids  are  very  frequently 
obferved  to  ooze  out  in  plenty  through  the  coats  of  the 
containing  veffels  after  death,  though  no  extravafation 
took  place  during  life. 

Prognq/is .  This  fpecies  is  equally  fatal  with  the 
other  ;  and  what  hath  been  faid  of  the  prognolis  of 
the  fanguineous,  may  alfo  be  faid  of  that  of  the  ferous 
apoplexy.  # 

Cure .  In  this  fpccies  vencfe&ion  can  fcarcely  be 
admitted  :  acrid  purgatives,  emetics,  and  Simulating 
clyfters,  are  recommended  to  earry  off  the  fuperabun- 
dant  ferum  ;  but  in  bodies  already  debilitated,  they 
may  perhaps  be  liable  to  the  fame  exceptions  with  ve- 
nefe&ion  itfelf.  Volatile  falts,  cephalic  elixirs,  and  cor¬ 
dials,  are  alfo  preferibed  \  and  in  cafe  of  a  hemiplegia 
fupervening,  the  cure  is  to  be  attempted  by  aperient 
ptifans,  cathartics,  and  fudorifics  $  gentle  exercife,  as 
riding  in  a  carriage  ;  with  blitters  and  fuch  ftimulating 
medicines  a3  are  in  general  had  rccourfc  to  in  affec¬ 
tions  originally  of  the  paralytic  kind. 

Sp.  III.  Hydrocephalic  APOPLEXT, ,  or  Dropfy  of  the 
Brain. 

Hydrocephalus  interior,  Sauv.  fp.  1. 

Hydrocephalus  internus,  Whytt’ s  works,  page  725. 
London  Med.  Obf.  vol.  iv.  art.  3,  6,  and  2^. 
Gaudelius  de  hydroeephalo,  apud  Sandifort  The- 
faur.  vol.  ii. 

Hydrocephalus  acutus,  Quin.  Diffl  de  hydroeephalo, 

*119; 

Afthenia  &  hydroeephalo,  Sauv .  fp.  3. 

Hiflory  and  defeription .  This  difeafe  has  been  accu¬ 
rately  treated  within  thefe  few  years  by  feveral  emi¬ 
nent  phyficians,  particularly  the  late  Dr  Whytt,  Dr 
Fothergill,  and  Dr  Watfon  )  who  concur  in  opinion, 
with  refpe£t  to  the  feat  of  the  complaint,  the  moft  of 
its  fymptoms,  and  its  general  fatality.  Out  of  twenty 
patients  that  had  fallen  under  Dr  Whytt’s  obferva- 
tion,  he  candidly  owns  that  he  had  been  fo  unfortunate 
as  to  cure  only  one  who  laboured  under  the  charader- 
iftic  fymptoms  of  the  hydrocephalus  $  and  he  fufpc&s 
that  thofe  who  imagine  they  have  been  more  fuccefs- 
ful,  had  miftaken  another  diftemper  for  this.  It  is  by 
all  fuppofed  to  confift  in  a  dropfy  of  the  ventricles  of 
the  brain  $  and  this  opinion  is  fully  eftablilhcd  by  dif- 
fe&ions.  It  is  obferved  to  happen  more  commonly  to 
healthy,  a£livc,  lively  children,  than  to  thofe  of  a  dif¬ 
ferent  difpofition.  —a 

Dr  Whytt  fuppofes  that  the  commencement  of  this 
difeafe  is  obfeure ;  that  it  is  generally  fome  months 
in  forming  \  and  that,  after  fome  obvious  urgent  fymp¬ 
toms  rendering  attiftance  neceffary,  it  continues  fome 
weeks  before  its  fatal  termination.  This,  in  general, 
differs  from  what  has  hitherto  been  obferved  by  Dr 
Fothergill  j  the  latter  informing  us,  that  he  has  feen 
children,  who,  from  all  appearance,  were  healthy  and 
a&ive,  feized  with  this  diftemper,  and  carried  off  in 
about  14  days.  He  has  feldom  been  able  to  trace  the 
commencement  of  it  above  three  weeks. 

Though  the  hydroeephalus  be  moft  incident  to  chil¬ 
dren,  it  has  been  fometimes  obferved  in  adults  5  as  ap- 
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pears  from  a  cafe  related  by  Dr  Huek,  and  from  kme  Apoplexia. 
others.  v— •>’ 1  J 


When  the  difeafe  appears  under  its  moft  common 
form,  the  fymptoms  at  different  periods  are  fo  various 
as  to  lead  Dr  Whytt  to  divide  the  difeafe  into  three 
ftages,  which  are  chiefly  marked  by  changes  occurring 
in  the  condition  of  the  pulfe.  At  the  beginning  it  is 
quieker  than  natural  3  afterwards  it  becomes  uncom¬ 
monly  flow  j  and  towards  the  conclufton  of  the  difeafe 
it  becomes  again  quicker  than  natural,  but  at  the  fame 
time  often  very  irregular. 

Thofe  who  are  feized  with  this  diftemper  ufually 
complain  firft  of  a  pain  in  fome  part  below  the  head  5 
moft  commonly  about  the  nape  of  the  neck  and 
lhoulders  5  often  in  the  legs  5  and  fometimes,  but  more 
rarely,  in  the  arms.  The  pain  is  not  uniformly  acute, 
nor  always  fixed  to  one  place  5  and  foinetimes  does 
not  affeft  the  limbs.  In  the  latter  cafe,  the  head  and 
ftomach  have  been  found  to  be  moft  difordered  5  fo 
that  when  the  pain  occupied  the  limbs,  the  ficknefs  or 
headach  was  lefs  confiderable  j  and  when  the  head 
became  the  feat  of  the  complaint,  the  pain  in  the  limbs 
was  feldom  or  never  mentioned.  Some  had  very  vio¬ 
lent  fickneffes  and  violent  headaehs  alternately.  From 
being  perfe&ly  well  and  fportive,  fome  were  in  a  few 
hours  feized  with  thofe  pains  in  the  limbs,  or  with 
ficknefs,  or  headach,  in  a  flight  degree,  commonly  af¬ 
ter  dinner  $  but  fome  were  obferved  to  droop  a  few 
days  before  they  complained  of  any  local  indifpofition. 
In  this  manner  they  continued  three,  four,  or  five 
days,  more  or  lefs,  as  the  children  were  healthy  and 
vigorous.  They  then  commonly  complain  of  an  aeute 
deep-feated  pain  in  the  head,  extending  acrofs  the 
forehead  from  temple  to  temple  j  of  which,  and  a  fick¬ 
nefs,  they  alternately  complain  in  fhort  and  affe&ing 
exclamations ;  dofing  a  little  in  the  intervals,  breath¬ 
ing  irregularly,  and  fighing  much  while  awake.  Some¬ 
times  their  fighs,  for  the  (pace  of  a  few  minutes,  are 
inceffant. 

As  the  difeafe  advances,  the  pulfe  becomes  flower 
and  irregular,  the  ftrokes  being  made  both  with  une¬ 
qual  force  and  in  unequal  times,  till  within  a  day  or 
two  of  the  fatal  termination  of  the  diford er,  when  it 
becomes  exceeding  quick  *,  the  breathing  being  at  the 
fame  time  deep,  irregular,  and  laborious.  After  the 
firft  attaek,  which  is  often  attended  with  feverifh  heats, 
efpecially  towards  evening,  the  heat  of  the  body  is  for 
the  moft  part  temperate,  till  at  laft  it  keeps  pace  with 
the  increafing  quicknefs  of  the  pulfe.  The  head  and 
praecordia  are  always  hot  from  the  firft  attack.  The 
fleeps  arc  (hort  and  difturbed,  fometimes  interrupted  by 
watchfulnefs  j  befides  which  there-are  ftartings. 

In  the  firft  ftage  of  the  difeafe  there  feems  to  be  a 
peculiar  fenfibility  of  the  eyes,  as  appears  from  the  in¬ 
tolerance  of  light.  But  in  the  progrefs  of  the  dif¬ 
eafe  a  very  oppofite  ftate  occurs :  The  pupil  is  re¬ 
markably  dilated,  and  cannot  be  made  to  contrail  by 
the  action  even  of  ftrong  light  5  fuch,  for  example,  as 
by  bringing  a  candle  very  near  to  it;  In  many  cafes 
there  is  rcafon  to  believe  that  total  blindnefs  occurs  : 
Often  alfo  the  pupil  of  one  eye  is  more  dilated  than 
that  of  another,  and  the  power  of  moving  the  eyes  is 
alfo  morbidly  affedted.  Tliofc  children,  who  were  ne¬ 
ver  obferved  to  fquint  before,  often  become  aftc&ed 

with 
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with-  a  very  great  degree  of  flrabifmus,  The  patients 
are  unwilling  to  be  ciiflurbed  ibi  arm  purpofe,  and  ean 
boa:  no  pail  Lire  but  that  oi  lying  horizontally.  One 
or  both  hands  are  moil  commonly  about  their  heads. 
The  unn<  and  ilools  come  away  mienlibly.  aet  length 
the  eyelids  become  paralytic,  gieat  heat  accompanied 
with  fweat  overlpreads  the'  whole  body,  refpiratien  is 
rendered  totally  fufpirious,  the  pul  id  increafcs  in  its 
trembling  undulations  beyond  the  poflibility  of  count¬ 
ing,  till  the  vital  motions  entirely  ceale.  j  and  fometimes 
convulfions  conclude  the  feene. 

Many  of  the  fymptoms  above  enumerated  aie  fo  com¬ 
mon  to  worm  cafes,  teething,  and  other  irritating  caufes, 
that  it  is  difficult  to  fix  upon  any  which  particularly 
charadlcrizc  this  difeafe  at  its  commencement.  The 
moft  peculiar  feem  to  be  the  pains  in  the  limbs,  with 
fickncfs  and  inceflant  headach  j  which,  though  frequent 
in  other  difeafes  of  children,  are  neither  (o  uniformly 
nor  fo  conflantly  attendant  as  in  this.  Another  cir- 
cumflanec  obferved  to  be  familiar,  if  not  peculiar  to 
this  dhlemper,  is,  that  the  patients  are  not  only  coftive, 
but  it  is  likewife  with  the  greateft  difficulty  that  (tools 
can  be  procured.  Tliefe  are  generally  of  a  very  dark 
greeniih  colour  with  an  oilinefis  or  a  glafify  bile,  rather 
than  the  dime  which  accompanies  worms;  and  they 
are,  for  the  mofl  part,  extremely  offenfive.  No  pofitive 
conclufion  can  be  drawn  from  the  appearance  of  the 
urine  ;  it  being  various,  in  different  fubjeCls,  both  in  its 
colour  and  contents,  according  to  the  quantity  of  liquor 
they  drank,  and  the  time  between  the  difeharges  of  the 
urine.  From  their  umvillingnefs  to  be  moved,  they 
often  retain  their  water  12  or  15  hours,  and  fome¬ 
times.  longer.  In  complaints  arising  from  worms,  and 
in  dentition,  conventions  are  more  frequent  than  in 
this  difordcr.  Children  iubjeCt  to  fits  are  fometimes 
feized  with  them  a  few  days  before  they  die.  Some¬ 
times  thefe  continue  24  hours  inceflantly,  and  till  they 
expire. 

Caifes .  The  caufes  of  internal  hydrocephalus  are 
very  much  unknown.  Some  fuppofe  it  to  proceed  from 
a  rupture  of  fome  of  the  lymphatie  vcffels  of  the  brain. 
But  this  fuppofition  is.  lo  far  from  being  confirmed  by 
any  anatomical  obfervation,  that  even  the  exigence  of 
fuch  veffels  in  the  brain  is  not  clear]}  demonflrated. 
That  lymphatics,  however,  do  txilt  in  the  brain,  cannot 
be  doubted  ;  and  one  of  the  moff  probable  caufes  giving 
rife  to  an  accumulation  of  water  in  the  brain  is  a  dimi- 
niffied  action  of  thefe.  Here,  however,  as  well  as  in 
other  places,  accumulation  may  alfu  be  the  confequente 
of  augmented  efiufion  ;  and  in  this  way,  an  inflamma¬ 
tory  difpofition,  as  fome  have  fuppofed.  may  give  rift  to 
the  affection.  But  from  whatever  caufc  an  accumula¬ 
tion  of  water  in  the  ventrieles  of  the  brain  be  produ¬ 
ced,  there  ean  be  no  doubt  that  from  this  the  principal 
fymptoms  of  the  difeafe.  arife,  and  that  a  cure  is  to  be 
accompli fhed  only  by  the  removal  of  it.  It  is,  however, 
probable,  that  the  fymptoms  are  fome  what  varied  by  the 
pofition  of  the  water,  and  that  the  affection  of  vifion  in 
particular  is  often  the  confequence  of  fome  morbid  flate 
about  the  thaliwn  nervorum  op  ti cor  urn ;  at  leaf,  in  many 
cafes,  large  collections  of  water  in  the  ventricles  have 
occurred,  without  either  Arabifnus,  intolerance  of  light, 
or  dilatation  of  the  pupil.  And  in  cafes  where  thefe 
fymptoms  have  taken  place  to  a  remarkable  degree, 
while  upon  diffe&ion  after  death  but  a  very  fmall  col- 
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le&ion  of  water  was  found  in  the  ventrieles,  it  has-been 
obfcrvtd,  that  a  peculiar  #  tumid  appearance  was  clik 
covered  about  the  optic  nerves,  which  upon  examina¬ 
tion  was  found  to  arile  from  water  in  the  cellular  tex¬ 
ture.  i  his  may  have  given  eompriffion  producing  a 
flate  of  infenfibility  j  but  it  may  have  been  preceded 
or  it  may  even  have  originated  from  fome  inflammably 
affediion  of  thefe  parts,  producing  the  intolerance  of 
light. 

Prognqfis  and  Cure.  Till  very  lately  this  diferder 
was  reckoned  totally  incurable  •,  but  of  late  it  has  been 
alleged,  that  mercury,  if  applied  in  time,  will  remove 
every  fymptom.  This  remedy  was  firfl  figgefled  by 
I)r  Dobfon  of  Liverpool,  and  afterwards  employed  ap¬ 
parently  with  fuccete  by  Dr  Percival,  Dr  Makio,  and 
others.  But  the  pra&iee  has  by  no  means  been  found 
to  be  generally  fuccefsful.  In  a  great  majority  of  in- 
fl  antes,  after  mercury  has  had  the  fairefl  trial,  the 
difordcr  has  proved  fatal.  And  it  is  a  very  remarkable 
circumflance,  that  in  this  diflafe,  after  great  quantities 
of  mercury  have  been  ufed  both  externally  and  inter- 
nally,  it  rarely  affedls  the  mouth.  But  even  in  tales 
where  falivation  has  been  induced,  a  fatal  conclufion  has 
yet  enfued. 

Of  late  the  digitalis  purpurea  lias  been  thought,  in 
fome  cafes  of  hydrocephalus,  as  well  as  in  other  ebfti- 
nate  dropfics,  to  be  employed  with  benefit.  But  this 
alfo,  in  the  hands  of  mofl  practitioners,  has  very  gene¬ 
rally  failed.  Perhaps  there  is  no  remedy  from  which 
benefit  has  more  frequently  been  obferved  than  from 
bliflers.  But  we  may  conclude  w  ith  obfi  rving,  that 
the  cure  of  the  apoplexia  hydrocephalic  a  Hill  remains 
to  be  difeovered. 

Sp.  IV.  Afoplexy  from  Atrabi/is. 

Apoplexia  atrabiliaris,  Sauv.  fp.  12.  Prey  finger . 
fp.  6. 

This  takes  place  in  the  laft  flage  of  the  diffufion  of 
bile  through  the  fyflem,  i.  e.  of  the  black  jaundice  ; 
and  in  feme  cafes  the  brain  has  been  found  quite 
tinged  brown.  It  cannot  be  thought  to  admit  of  any 
cure. 

Sp.  V.  Apoplexy  from  Externa/  Violence . 

Apoplexia  traumatica,  Sauv.  fp.  2. 

Car  us  traumaticus,  Sauv.  fp.  5. 

The  treatment  of  this  difeafe,  as  it  arifes  from  fome 
external  injury,  properly  falls  under  the  article  Sur¬ 
gery. 

Sp.  VI.  Ap  vTexy  from  Poifons . 

Apoplexia  lemulenta,  Sauv.  fp.  3. 

Carus  a  narcoticis,  Sauv*  ip.  14. 

Lethargus  a  narcoticis,  'auv.  fp.  3. 

Carus  i  plumbagine,  Sauv.  fp.  10. 

Apoplexia  mephitica,  Sauv.  fp.  14. 

Afphyxia  a  mephitide,  Sauv.  fp.  9. 

Afphyxia  a  muflo,  Sauv .  fp.  3. 

Catalepfis  a  umo,  Sauv.  fp.  3, 

Afphyxia  a  umis,  Sauv.  fp.  2. 

Afphyxia  h  earbone,  Sauv .  fp.  1 6. 

Afphyxia  foricariarum,  Sauv*  fp.  II. 

Afphyxia  fideratorum,  Sauv .  fp.  io. 

Carus  ab  infolatione,  Sauv.  fp.  1 2,* 

Caru#r 
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Carus  a  frigore,  Sauv.  fp.  rj. 
Lethargus  a  frigore,  S 'auv.  fp.  6. 
Afphyxia  congclatorum,  Sauv.  fp. 
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The  poifons  which  bring  on  an  apoplexy  when  taken 
internally  may  be  either  of  the  ftimulant  or  feefeiive 
kind,  as  fpirituous  liquors,  opium,  and  the  more  virulent 
kinds  of  vegetable  poifons.  The  vapours  of  mercury, 
•  of  lead,  in  great  quantity,  will  fometimes  produce  a 


fimihr  effect  j  though  commonly  they  produce  rather 
a  paralyfis,  and  operate  flowly.  The  vapours  of  ehar- 
eoa],  or  fixed  air,  in  any  form,  breathed  in  great  quan¬ 
tity,  alfo  produce  an  apoplexy,  or*a  ftate  very  fimilar  to 
it  $  and  even  cold  itfelf  produces  a  fatal  deep;  though 
without  the  apople&ic  ftertor.  To  enumerate  all  the 
different  fymptoms  which  affe<51  the  unhappy  perfons 
who  have  fwallowcd  opium,  or  any  of  the  ftrongcr  ve¬ 
getable  narcotics,  is  impoffiblfc,  as  they  are  fcareely  to 
be  found  the  fame  in  any  two  patients.  The  ftate’  in¬ 
duced  by  them  feems  to  differ  fomewhat  from  that  of  a 
true  apoplexy ;  as  it  is  commonly  attended  with  convul- 
fi.ms,  but  has  the  particular  diftingui filing  ftgn  of  apo¬ 
plexy,  namely,  a  very  difficult  breathing  or  fnorting, 
more  or  lefs  violent  according  to  the  quantity  of  poifon- 
ous  matter  fwallowcd. 

#  Of  the  poifonous  cffe&s  of  fixed  air,  Dr  Percival 
gives  the  following  account.  “  All  thefe  noxious  va¬ 
pours,  whether  arifing  from  burning  charcoal,  the  fer¬ 
menting  grape,  the  Grotti  di  Cani,  or  the  cavern  of 
Pyrmont,  operate  nearly  in  the  fame  manner.  When 
accumulated  and  confined,  their  effedfts  are  often  in- 
ftantaneous:  they  immediately  deftrov  the  aflion  of  the 
brain  and  nerves,  and  in  a  moment  arreft  the  vital  mo¬ 
tions.  When  more  diffufed,  their  effects  are  fiower,  but 
ftill  evidently  mark  out  a  direeft  affection  of  the  ner¬ 
vous  fyftem. 

“  y hofe  who  arc  expofed  to  the  vapours  of  the  fer- 
.  menting  grape,  are  as  inftantly  deftroyed  as  they 
would  be  by  the  ftrongeft  eleftrical  fiiock.  A  ftate  of 
infenfibility  is  the  immediate  effeeft  upon  tliofe  animals 
which  are  thruft  into  the  Grotti  di  Cani,  or  the  ca¬ 
vern  of  Pyrmont :  the  animal  is  deprived  of  motion, 
lies  as  if  dead  ;  and  if  not  quickly  returned  into  the 
fredi  air,  is  irrecoverable.  And  if  wc  attend  to  the 
hiftories  of  thole  who  have  fuffered  from  the  vapours 
of  burning  charcoal,  we  (hall  in  like  manner  find,  that 
the  brain  and  moving  powers  are  the  parts  primarily 
affeefted. 

u  A  cook  who  had  been  accuftomed  to  make  ufe  of 
lighted  charcoal  more  than  his  bufinefs  required,  and 
to  (land  with  his  head  over  thefe  fires,  complained  for 
a  vear.  of  very  acute  pain  in  the  head  ;  and  after  this 
was  feized  with  a  paralytic  affeeftion  of  the  lower  limbs, 
and  a  flew  fever. 

“  A  perfon  was  left  reading  in  bed  with  a  pan  of 
charcoal  in  a  corner  of  the  room.  On  being  vifited 
early  the  next  morning,  he  was  found  with  his  eyes 
Amt,  his  book  open  and  laid  on  one  fide,  his  candle 
extinguished,  and  to  appearance  like  one  in  a  deep 
fleep.  Stimulants  and  cupping-glaffes  gave  no  relief: 
but  lie  was  foon  recovered  by  the  free  aceefs  of  frcfli 
air. 

Four  prisoners,  in  order  to  make  their  efcape,  at¬ 
tempted  to  deft  iv  the  iron  work  of  their  windows,  by 
the  means  of  burning  charcoal.  As  foon  as  they  com- 
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meneed  their  operations,  the  fumes  of  the  charcoal  be-  Apoplexia. 
ing  confined  by  the  clofenefs  of  the  prifon,  one  of  them  '  ^ 

was  ftruck  dead  ;  another  was  found  pale,  fpeechlefs, 
and  without  motion  ;  afterwards  he  fpoke  incoherently, 
was  feized  with  a  fever,  and  died.  The  other  two 
were  with  great  difficulty  recovered. 

u  I  wo  boys  went  to  tvarm  tliemfelvesin  a  ftove  heated 
with  charcoal.  In  the  morning  they  were  found  defti- 
tute  of  fenfe  and  motion,  with  countenances  as  compofed 
as  in  a  placid  fleep.  There  were  fome  remains  of  pulle, 
but  they  died  in  a  fhort  time. 

u  A  fiiherman  depofited  a  large  quantity  of  char¬ 
coal  in  a  deep  cellar.  Some  time  afterwards  his  fon,  a 
healthy  ftrong  man,  went  down  into  the  cellar  with  a 
pan  of  burning  charcoal  and  a  light  in  his  hand.  He 
had  fcareely  defeended  to  the  bottom,  when  his  candle 
went  out.  He  returned,  lighted  Ins  candle,  and  again 
delcended.  Soon  after,  he  called  aloud  for  affiflance. 

His  mother,  brother,  and  a  fervant,  halted  to  give  him 
relief  ^  but  none  of  them  returned.  Two  others  of  the 
village  (hared  the  fame  fate.  It  was  then  determined 
to  throw  large  quantities  of  water  into  the  cellar  : 
and  after  two  or  three  days  they  had  accefs  to  the 
dead  bodies. 

u  Coelius  Aurclianus  fays,  that  thofe  who  are  inju¬ 
red  by  the  fumes  of  charcoal  become  cataleptic.  And 
Hoffman  enumerates  a  train  of  fymptoms,  which  in  no 
refpeft  correfpond  with  his  idea  of  fuffocation.  Thofe 
who  fiiffer  from  the  fumes  of  burning  charcoal,  fays  he, 
have  fevere  pains  in  the  head,  great  debility,  faintnefs, 
ftupor,  and  lethargy. 

“  ft  appears  from  the  above  hiftories  and  obferva- 
tions,  that  thefe  vapours  exert  their  noxious  effe&s  on 
the  brain  and  nerves.  Sometimes  they  occafion  hid¬ 
den  death  :  at  other  times,  the  various  fymptoms  of  a 
debilitated  nervous  fyftem,  according"  as  the  poilon  is 
more  or  lefs  concentrated.  The  olfa&ory  nerves  are 
firft  and  principally  afteefted,  and  the  brain  and  ner¬ 
vous  fyftem  by  fympathy  or  confent  of  parts.  It  is 
well  known,  that  there  is  a  ftrong  and  ready  conlent 
between  -  the  olfaftory  nerves  and  many  other  parts  of 
the  nervous  ,fv  ftem.  The  effluvia  of  flowers  and  per¬ 
fumes,  in  delicate  or  irritable  habits,  produce  a  tram 
of  fymptoms,  which,  though  tranfient,  are  analogous 
to  thofe  which  are  produced  by  the  vapours  of  char¬ 
coal  ^  viz.  vertigo,  fieknefs,  faintnefs,  and  fometimes  a 
total  infenfibility.  The  female  malefa&or,  whom  Dr 
Mead  inoculated  by  putting  into  the  noftrils  doffils  of 
cotton  impregnated  with  variolous  matter,  was  imme¬ 
diately  on  the  introduction,  afflicted  with  an  excrucia¬ 
ting  headach,  and  had  a  conilant  fever  till  after  the 
eruption. 

“  The  vapours  of  burning  charcoal,  and  other  poi¬ 
fonous  effluvia,  frequently  produce  their  prejudicial,  and 
even  fatal  effets,  without  being  either  often  five  to  the 
fra  ell  or  oppreifive  to  the  lung*.  It  is  a  matter  of  im¬ 
portance,  therefore,  that  the  common  opinion  fhould  be 


more  agreeable  to  truth  5  for  where  fuffocation  is  ftp- 


pofed  to  be  the  effeft,  there  will  be  li  tie  apprehft  fion 
of  danger,  fo  long  as  the  breaft  keeps  free  from  pain  or 
oppreffion. 

“  It  may  be  well  to  remember,  tha^  the  poifon  it¬ 
felf  is  diftineft  from  that  grof  matter  which  is  often  five 
to  the  fmell  ;  and  that  this  is  frequentH’  in  it*  n  oft 
aflive  ftate  -when  undiitinguiflied  by  the  fenfe.  Were 

the 
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t  Comata,  the  following  cautions  generally  attended  to,  they 

l|frr  *»“'"■  1  might  in  fome  inftances  be  the  happy  means  of  prefer- 
ving  life.  Never  to  be  confined  with  burning  charcoal 
in  a  fmall  room,  or  where  there  is  not  a  free  draught 
of  air  by  a  chimney  or  fome  other  way.  Never  to 
venture  into  any  place  in  which  air  has  been  long  pent 
up,  or  which  from  other  circumftances  ought  to  be 
fufpeCled  j  unlefs  fuch  fufpeCled  place  be  either  pre- 
vioufly  well  ventilated,  or  put  to  the  teft  of  the  light¬ 
ed  candle  :  for  it  is  a  fingular  and  well-known  fad, 
that  the  life  of  flame  is  in  fome  circumftances  fooner 
affedled  and  more  expeditioufly  extinguiftied  by  noxi¬ 
ous  vapours  than  animal-life  \  a  proof  of  which  I  re¬ 
member  to  have  received  from  a  very  intelligent  cler¬ 
gyman,  who  was  prefent  at  a  mufical  entertainment  in 
the  theatre  at  Oxford.  The  theatre  was  crowded ;  and 
during  the  entertainment  the  candles  were  obferved  to 
burn  dim,  and  fome  of  them  went  out.  The  audience 
complained  only  of  faintnefs  and  languor  ;  but  had  the 
animal  effluvia  been  ftill  further  accumulated  or  longer 
confined,  they  would  have  been  extinguiflied  as  "well  as 
the  candles. 

u  The  moft  obvious,  effeClual,  and  expeditious  means 
of  relief  to  thofe  Avho  have  unhappily  fuffered  from 
this  caufe,  are  fuch  as  will  diflodge  and  wafh  away  the 
poifon,  reftore  the  energy  of  the  brain  and  nerves,  and 
renew  the  vital  motions.  Let  the  patient  therefore  be 
immediately  carried  into  the  open  air,  and  let  the  air 
be  fanned  backwards  and  forwards  to  aflift  its  aClion  ; 
let  cold  water  be  thrown  on  the  face  •,  let  the  face, 
mouth,  and  noftrils,  be  repeatedly  wafhed  ;  and  as  foon 
as  praClicable,  get  the  patient  to  drink  fome  cold  wa¬ 
ter.  But  if  the  cafe  be  too  far  gone  to  be  thus  relie¬ 
ved,  let  a  healthy  perfon  breathe  into  the  mouth  of 
the  patient  •,  and  gently  force  air  into  the  mouth,  throat, 
and  noftrils.  FriClions,  cupping,  bleeding,  and  blifters, 
are  likewife  indicated.  And  if,  after  the  inftant  danger 
is  removed,  a  fever  be  excited,  the  method  of  cure  muft 
be  adapted  to  the  nature  and  prevailing  fymptoms  of 
the  fever.” 

With  regard  to  the  poifon  of  opium,  Dr  Mead  re¬ 
commends  the  following  method  of  cure.  Befides  eva¬ 
cuations  by  vomiting,  bleeding,  and  bliftering,  acid 
medicines  and  lixivial  falts  are  proper.  Thefe  contra# 
the  relaxed  fibres,  and  by  their  diuretic  force  make  a 
depletion  of  the  veflcls.  Dr  Mead  fays  he  has  given 
repeated  dofes  of  a  mixture  of  fait  of  wormwood  and 
juice  of  lemons,  with  extraordinary  fucccfs.  But  no¬ 
thing  perhaps  is  of  greater  confequence,  than  to  ufe 
proper  means  for  the  prevention  of  fleep,  by  roufing 
and  ftirring  the  patient,  and  by  forcing  him  to  walk 
about  5  for  if  he  be  once  permitted  to  fall  into  a  found 
lleep,  it  will  be  found  altogether  impoflible  to  awake 
him. 


Of  a  kind  fomewhat  akin  to  the  poifon  of  opium 
feems  to  be  that  of  laurel- water,  a  Ample  water  diftill- 
ed  from  the  leaves  of  the  lauro-cerafus  or  common 
laurel.  The  bad  effeCls  of  this  were  particularly  ob¬ 
ferved  in  Ireland,  where  it  had  been  cuftomary  to  mix 
it  with  brandy  for  the  fake  of  the  flavour  ;  and  thus 
two  women  were  fuddenly  killed  by  it.  This  gave  oc- 
cafion  to  fome  experiments  upon  dogs,  in  order  to  af- 
certain  the  malignant  qualities  of  the  water  in  queftion  j 
and  the  event  was  as  follows  :  All  the  dogs  fell  imme¬ 
diately  into  totterings  and  convulfions  of  the  limbs, 


C  I  N  E.  Praffice. 

which  were  foon  followed  by  a  total  paralyfis,  fo  that  A  popIcxia 
no  motion  could  be  excited  even  by  pricking  or  cutting  v— J 

them.  No  inflammation  was  found  upon  dhTeClion,  in 
any  of  the  internal  membranes.  The  moft  remarkable 
thing  was  a  great  fulnefs  and  diftenfion  of  the  veins,  in 
which  the  blood  was  fo  fluid,  that  even  the  lymph  in 
its  veflels  was  generally  found  tinged  with  red.  The 
fame  effeCls  were  produced  by  the  water  injeClcd  into 
the  inteftines  by  way  of  clyfter. 

To  make  the  experiment  more  fully,  Dr  Nicholls 
prepared  fome  of  this  water  fo  ftrong,  that  about  a 
dram  of  heavy  eifential  oil  remained  at  the  bottom 
of  three  pints  of  it,  which  by  frequent  (baking  was 
again  quite  incorporated  with  it.  So  virulent  was  this 
water,  that  two  ounces  of  it  killed  a  middle-fized  dog 
in  lefs  than  half  a  minute,  even  while  it  was  palling 
down  his  throat.  The  poifon  appeared  to  refide  entire¬ 
ly  in  the  above-mentioned  eifential  oil,  which  comes 
over  by  diftillation,  not  only  from  the  leaves  of  laurel, 
but  from  fome  other  vegetables  ;  for  ten  drops  of  a  red 
oil  diftilled  from  bitter  almonds,  when  mixed  with  half 
an  ounce  of  water,  and  given  to  a  dog,  killed  him  in 
lefs  than  half  an  hour. 

Volatile  alkalies  are  found  to  be  an  antidote  to  this 
poifon  5  of  which  Dr  Mead  gives  the  following  in- 
ftance.  About  an  ounce  of  ftrong  laurel- water  was 
given  to  a  fmall  dog.  He  fell  immediately  into  the 
moft  violent  convulfions,  which  were  foon  followed  by 
a  total  lofs  of  his  limbs.  When  he  feemed  to  be 
expiring,  a  phial  of  good  fpirit  of  fal  ammoniac  was 
held  to  his  nofe,  and  a  fmall  quantity  of  the  fame 
forced  down  his  throat :  he  inftantly  felt  its  virtue  ;  and 
by  continuing  the  ufe  of  it  for  fome  time,  he  by  degrees 
recovered  the  motion  of  his  legs  $  and  in  two  hours 
walked  about  with  tolerable  ftrength,  and  was  after¬ 
wards  quite  well. 

With  regard  to  the  pernicious  effeCis  of  cold,  there 
is  no  other  way  of  counteracting  them  but  by  the  ap¬ 
plication  of  external  heat.  We  are  apt  to  imagine, 
that  the  fw  alio  wing  confiderable  quantities  of  ardent 
fpirits  may  be  a  means  of  making  us  refill  the  cold, 
and  preventing  the  bad  effcCls  of  it  from  arifing  to 
fuch  a  height  as  to  deftroy  life  ;  but  thefe  do  not  ap¬ 
pear  to  be  in  the  lead  polfelfed  of  any  fuch  virtue 
in  thofe  countries  liable  to  great  excefies  of  cold.  The 
cinchona,  by  (Lengthening  the  folids,  as  well  as  increaf- 
ing  the  motion  of  the  fluids,  is  found  to  anfwcr  better 
than  any  other  thing  as  a  prefervative  :  but  when  the 
pernicious  effeCls  have  already  begun  to  difeover  them- 
felves,  nothing  but  increafing  by  fome  means  or  other 
the  heat  of  the  body  can  poflibly  be  depended  upon : 
and  even  this  muft  be  attempted  with  great  care  5  for 
as,  in  fuch  cafes,  there  is  generally  a  tendency  to 
mortification  in  fome  of  the  extremities,  the  fudden  ap¬ 
plication  of  heat  will  certainly  incrcafe  this  tendency 
to  fuch  a  degree  as  to  deftroy  the  parts.  But  for  the 
external  treatment  of  fuch  mortifications,  fee  the  article 
. Surgery. 

Sp.  VII.  Apoplexy  from  TaJJions  of  the  Mind .  ^ 

Carus  &  pathemate,  Sauv.  fp.  Ti. 

Afphyxia  a  pathemate,  Sauv.  fp.  7. 

Ecftafis  catoche,  Sauv.  fp.  1 . 

Ecftafis  refoluta,  Sauv.  fp.  2. 

Apoplexies 


Practice.  _  MEBI 

Oomata.  Apoplexies  from  violent  paffiofts  may  be  either  fan- 

-V— ' u  guineous  or  ferous,  though  more  commonly  of  the  for¬ 
mer  than  the  latter  fpecies.  The  treatment  is  the  fame 
in  either  cafe.  Or  they  may  partake  of  the  nature  of 
catalepfy  ;  in  which  cafe  the  method  of  treatment  is  the 
fame  with  that  of  the  genuine  catalepfy. 

26$  Sp.  VIII.  The  Cataleptic  Apoplexy. 

Catalepfis,  Sauv .  gen.  176.  Lin .  129.  Vog.  230. 

Sag.  gen.  281.  Boerh .  1036.  Junck .  44. 

Dr  Cullen  fays  he  has  never  feen  the  catalepfy  ex¬ 
cept  when  counterfeited  ;  and  is  of  opinion  that  many 
of  thofe  cafes  related  by  other  authors  have  alfo  been 
counterfeited.  It  is  faid  to  come  on  fuddenly,  being 
only  preceded  by  fome  languor  of  body  and  mind  ; 
and  to  return  by  paroxyfms.  The  patients  are  faid  to 
be  for  fome  minutes,  fometimes  (though  rarely)  for 
fome  hours,  deprived  of  their  fenfes,  and  all  power  of 
voluntary  motions  ;  but  conftantly  retaining  the  por¬ 
tion  in  which  they  were  firft  feized,  whether  lying  or 
fitting  ;  and  if  the  limbs  be  put  into  any  other  pof- 
ture  during  the  fit,  they  will  keep  the  pofture  in 
which  they  are  placed.  When  they  recover  from  the 
paroxyfm,  they  remember  nothing  of  what  paffed  du¬ 
ring  the  time  of  it,  but  arc  like  perfons  awaked  out 
of  fleep. — Concerning  the  cure  of  this  diforder  we  find 
nothing  that  can  be  depended  upon  among  medical 
writers. 

264  Sp.  IX.  Apoplexy  from  Suffocation . 

Afphyxia  fufpenforum,  Sauv .  fp.  4. 

Afphyxia  immerforum,  Sauv.  fp.  1. 

This  is  the  kind  of  apoplexy  which  takes  place  in 
thofe  who  ate  hanged  or  drowned.  For  the  treatment 
of  thofe  perfons,  fee  the  articles  Drowning  and  Hang¬ 
ing. 

Befides  the  fpecies  above  mentioned,  the  apoplexy 
is  a  fymptom  in  many  other  diftempers,  fuch  as  fevers 
both  continued  and  intermitting,  exanthemata,  hyfteria, 
epilepfy,  gout,  worms,  ifehuria,  and  feurvy. 

2<5  Genus  XLIII.  PARALYSIS. 

The  Palsy. 

Paralyfis,  Boerh .  1057. 

Hemiplegia,  Sauv.  gen.  170.  Lin .  103.  Vog .  220. 

Paraplexia,  Sauv .  gen.  171. 

Paraplegia,  Lin.  102.  Vog.  227. 

Paralyfis,  Sauv.  gen.  169.  Lin:  104.  Vog .  226. 

Junck.  1 1 5. 

Atonia,  Lin.  120. 

zdc  Sp.  I.  The  Partial  PALST. 

Paralyfis,  Sauv.  gen.  169.  Lin.  104.  Vog.  22 6. 

Junck .  1 1 5. 

Paralyfis  plethorica,  Sauv .  fp.  1. 

Paralyfis  ferofa,  Sauv.  fp.  12. 

Paralyfis  nervea,  Sauv.  fp.  11. 

Mutitas  a  gloffolyfi,  Sauv.  fp.  1. 

Aphonia  paralytica,  Sauv .  fp.  8. 

Vol.  XIII.  Part  I. 


CINE. 

Sp.  II.  Hemiplegia,  or  Palst  of one  fide  of  the  Body. 

Hemiplegia,  Sauv.  gen.  170.  Lin.  108.  Vog.  228. 

Sag.  gen.  276. 

Hemiplegia  ex  apoplexia,  Sauv.  fp.  7. 

Hemiplegia  lpafmodica,  Sauv.  fp.  2. 

Hemiplegia  ferofa,  Sauv.  fp.  10. 

Sp.  III.  Paraplegia,  or  Palst  of  one  half  of  the 
Body  taken  tranfverfcly. 

Paraplexia,  Sauv.  gen.  171.  Sag.  gen.  277. 

Paraplegia,  Lin.  102.  Vog.  227. 

Paraplexia  languinea,  Sauv.  fp.  2. 

Paraplexia  a  fpina  bifida,  Sauv .  fp.  3. 

Paraplexia  rheumatica,  Sauv.  fp.  1. 

Defcription.  The  palfy  under  all  the  different  forms 
here  mentioned  as  particular  fpecies,  {hows  itfelf  by  a 
fudden  lofs  of  tone  and  vital  power  in  a  certain  part  of 
the  body.  In  the  {lighter  degrees  of  the  difeafe,  it  only* 
affedts  a  particular  mufcle,  as  the  lphindter  of  the  anus 
or  bladder,  thus  occafioning  an  involuntary  difeharge 
of  excrements  or  of  urine  ;  of  the  mufcles  of  the  tongue, 
which  occafions  Hammering,  or  lofs  of  fpeech  ;  of  the 
mufcles  of  the  larynx,  by  which  the  patient  becomes 
unable  to  fwallow  folids,  and  fometimes  even  liquids 
alfo. — In  the  higher  degrees  of  the  difeafe,  the  paraly¬ 
tic  affedlion  is  diffufed  over  a  whole  limb,  as  the  foot, 
leg,  hand,  or  arm  ;  and  fometimes  it  affedls  a  whole 
fide  of  the  body,  in  which  cafe  it  is  called  hemiplegia  ; 
and  fometimes,  which  is  the  moft  violent  cafe,  it  affedts 
all  the  parts  below  the  waift,  or  even  below  the  head, 
though  this  laft  be  exceedingly  rare.  In  thefe  violent 
cafes,  the  fpeech  is  either  very  much  impeded,  or  to¬ 
tally  loft.  Convulfions  often  take  place  in  the  found 
fide,  with  the  cynic  fpafm  or  involuntary  laughter,  and 
other  diftortions  of  the  face.  Sometimes  the  whole 
paralytic  part  of  the  body  becomes  livid,  or  even  mor¬ 
tifies  before  the  patient’s  death  •,  and  fometimes  the  pa¬ 
ralytic  parts  gradually  decay  and  fhrivel  up,  fo  as  to  be¬ 
come  much  lefs  than  before.  Whether  the  difeafe  be 
more  or  lefs  extended,  many  different  varieties  may  be 
obferved  in  its  form.  Sometimes  there  occurs  a  total 
lofs  of  fenfe  while  motion  is  entire  5  in  others  a  total 
lofs  of  motion  with  very  flight  or  even  no  affedlion  of 
fenfe ;  and  in  fome  cafes,  while  a  total  lofs  of  motion 
takes  place  in  one  fide,  a  total  lofs  of  fenfe  has  been  ob¬ 
ferved  on  the  other.  This  depends  entirely  on  the  par¬ 
ticular  nerves  or  branches  of  nerves  in  which  the  affec¬ 
tion  is  fituated ;  lofs  of  fenfe  depending  on  an  affedlion 
of  the  fubcutaneous  nerves ;  and  lofs  of  motion  on  an 
affedlion  of  thofe  leading  to  the  mufcles. 

Caufes ,  &c.  Palfies  mpft  commonly  fupervene  upon 
the  different  fpecies  of  coma,  efpecially  the  apoplexy. 
They  are  alfo  occafioned  by  any  debilitating  power 
applied  to  the  body,  efpecially  by  exceffes  in  venery. 
Sometimes  they  are  a  kind  of  crifis  to  other  diftempers, 
as  the  colic  of  Poidtou,  and  the  apoplexy.  The  hemi¬ 
plegia  efpecially  often  follows  the  laft-mentioned  difeafe. 
Aged  people,  and  thofe  who  are  by  any  other  means 
debilitated,  are  fubjedt  to  palfy  •  which  will  fometimes 
alfo  affedt  even  infants,  from  the  rcpulfion  of  exanthema¬ 
ta  of  various  kinds.  Palfies  are  alfo  the  infallible  con¬ 
sequences  of  injuries  to  the  large  nerves. 
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Comata.  Prognojls .  Except  in  tlie  fligliter  cafes  of  palfy,  we 

have  little  room  to  hope  for  a  cure  *,  hoAvever,  death 
does  not  immediately  follow  even  the  mod  fevere  pa¬ 
ralytic  affe&ions.  In  hemiplegia  it  is  not  uncommon 
to  fee  the  patients  liye  feveral  years  *,  and  even  in 
the  paraplegia,  if  death  do  not  enf^e  within  two  or 
three  weeks,  it  may  not  take  place  for  a  confiderable 
time.  It  is  a  promising  fign  when  the  patient  feels  a 
flight  flegree  of  painful  itchinefs  in  the  affe&ed  parts  \ 
and  if  a  fever  fliould  arife,  it  bids  fair  to  cure  the  pal¬ 
fy.  When  the  fenfe  of  feeling  remains,  there  is  much 
more  room  to  hope  for  a  cure  than  where  it  i$  gone,  as 
well  as  the  power  of  motion.  But  when  we  obferve 
the  flefh  to  wade,  and  the  lkjn  to  appear  withered 
and  dry,  wc  may  look  upon  the  difeafe  to  be  incu¬ 
rable.  Convullions  fupervening  on  a  palfy  are  a  fatal 

fen. 

Cure.  Many  remedies  have  been  recommended  in 
palfies  :  but  it  mud  be  confcded,  that,  except  in  the 
flighter  cafes,  medicines  feldo.m  prove  effectual  •  and 
before  any  plan  of  cnte  can  be  laid  dowp,  eyery  cir- 
e-umdance  relative  tp  the  patients  habit  of  body,  and 

Jrevious  date  of  health  diould  be  carefully  weighed. 

f  hemiplegia  or  paraplegia  ihould  come  on  after  an 
apoplexy,  attended  with  thofe  circumdanccs  which 
phydcians  have  fuppofed  to  denote  a  vifcid  date  of  the 
blood,  a  courfe  of  the  attenuant  gums,  with  fixed  al¬ 
kaline  falts,  and  chalybeate  waters,  may  do  fervice  j 
to  which  it  will  be  proper  to  add  fri&ions  Avith  the  vo¬ 
latile  liniment  down  the  fpine  :  bnt  in  habits  where  the 
blood  is  rather  inclined  to  the  Ayatery  date,  it  will  be 
necefiary  to  give  emetics,  from  time  to  time,  \  to  apply 
bliders,  and  infer t  iduesv. 

The  natural  hot  baths  are  often  found  ufeful  in  par 
ralytic  cafes  \  and  Avhere  the  patients  cannot  avail 
themfelves  of  thefe,  an  artificial  bath  may  be  tried  by 
diiTolving  fait  of  deel  in  Avater,  and  impregnating  thp 
water  Avith  fixed  air.  Frictions  of  the  parts,  and 
icourging  them  Avith  nettles,  have  alfo  been  recom¬ 
mended,  and  may  do  fervice,  as  Avell  as  volatile  and 
Itimulating  medicines  taken  imvardly.  And  it  is  pren 
bably  by  operating  in  this  manner,  that  the  ufe  of 
Camphor,  or  a  mercurial  courfe  continued  for  fome. 
length  of  time  to  fuch  a  degree  as  gently  to  affe&  thq 
mouth,  have  been  found  productive  of  a  cure  in  obdi- 
nate  cafes  of  this  affeCtion.  Of  late  years,  an  infufion 
of  the  arnica  mont^na  or  German  leopard’s  bane,  lias 
been  highly  extolled  in  the  cure  of  this  difeafe,  by  fome 
foreign  Avritcrs  :  but  the  trials  made  Avith  it  in.  Britain, 
particularly  at  Edinburgh,  have  been,  by  no  means 
equally  fuccefsful  with  thofe  related  by  Dr  Collins,  who 
has  drongly  recommended  this  medicine  to  the  atten¬ 
tion  of  the  public.  Another  remedy  has  of  late  been 
highly  extolled  in  palfy,  the  rhus  toxicodendron  or 
poifon  oak.  It  has  been  employed  Avitji  fome  fuccpfs 
in  France  by  Mr  Frefnoi  *,  and  Dr  Alderfon  of  Hull, 

In  a  late  didertation  on  this  plant,  has  publiOied  feveral 
cafes,  even  of  very  obdinate  palfy,  in  Avhich  its  ufe  Avas 
attended  with  Avonderful  fucccfs.  In  fome  cafes  alfo 
Edinburgh,  it  has  been  ufed  with  apparent  advan¬ 
tage,  but  in  a  much  greater  number  Avithout  any  be¬ 
nefit. 

In  certain  cafes  of  palfy,  unexpected  cures  have  been 
accompliihed  both  by  eleClricity  and  by  galvanifm, 
Svi  in, a  confiderable  majority  of  indances,  palfy  from 
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which  the  patient  has  not  Avhat  may  be  called  a  natu-  Syncope 
ral  recovery,  Avill  be  found  incurable  by  any  remedies 
Avhich  have  hitherto  been  recommended. 


Sp.  IV.  The  Palsy  from  Poifons . 

Paralyfis  metallariorum,  Sauv.  fp.  22. 

Hemiplegia  faturnina,  Sauv.  fp.  14. 

This  kind  of  palfy  arifes  mod  frequently  from  lead 
taken  into  the  body,  and  is  a  confequence  of  the  co- 
lica  pi&Qiuim,  under  Avhich  it  is  more  particularly 
treated. 

TREMOR,  ox  Trembling. 

Tremor,  Sauv.  gen.  129*  Lin.  139.  Fog.  184. 
Sag.  2 36. 

This  by  Dr  Cullen  is  reckoned  to  be  always  fympto- 
matic  either  of  palfy,  adhenia,  or  convulfions  5  and 
therefore  need  not  be  treated  of  by  itfelf. 

Order  II.  ADYNAMIiE. 

Adynamice,  Fog.  Clafs  VI. 

Defe6tivi,  Lin.  Clafs  VI.  Order  I. 

Leipopfychias,  Sauv.  Clafs  VI.  Order  IV.  Sag. 
Clafs  IX.  Order  IV. 

Genus  XLIV.  SYNCOPE. 

Fainting* 

Syncope,  Sauv .  gen.  174.  Sag.  94.  Fog .  274. 
Sag.  280.  Lunch.  119. 

Leipothymia,  Sauv.  gen.  173.  Lin.  93.  Fog.  273. 
Sag.  279. 

Afphyxia,  Sauv.  gen.  175.  Lin.  95.  Fog.  275. 
Sag.  281. 

Virium  lapfus  et  animi  deliquia,  Hoffm.  III.  267. 

Sp.  I.  The  Cardiac  STNCOPE. 

Syncope  plethorica,  Sauv.  fp.  5.  Senac.  Tr.  de  Coeur, 
p.  540. 

Syncope  &  cardiogn?o,  Sauv.  fp^  7.  Senac.  de  Coeur, 
414.  Morgagn.  de  Sed.  XXV.  2.  3.  10. 

Syncope  a  polypo,  Sauv.  fp.  8.  Senac.  p.  471. 
Syncope  ab  hydrochardia,  Sauv.  fp.  12.  Senac.  533* 
Schreiber  Almag.  L.  III.  §  196. 

Syncope  Lanzoni ,  Sauv.  fp.  18.  Lanzoti.  Op.  II. 
p.  462. 

Afphyxia  Valfalviana,  Sauv.  fp.  13. 

Sp.  II.  Occajional  STNCOPE . 

Leipothymi|  a  pathemate,  Sauv.  fp.  1.  Senac.  p.  544. 
Syncope  patnetica,  Sauv.  fp.  21. 

Afphyxia  a  pathemate,  Sauv.  fp.  7. 

Syncope  ab  antipathia,  Sauv.  fp.  9.  Senac.  p.  544, 
Syncope  a  veneno,  Sauv.  fp.  10.  Senac.  p.  546. 
Syncope  ab  apodematis,  Sauv .  fp.  11.  Senac.  p.  554. 
Syncope  a  fphacelo,  Sauv.  fp.  14.  Senac .  p.  553. 
Syncope  ab  inanitione,  Sauv.  fp.  1.  Senac .  p.  536. 
Syncope  a  phlebotomia,  Sauv .  fp.  4. 

Syncope  a  dolore,  Sauv.  fp.  2.  Senac .  fp.  583. 

Afphyxia 
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^dynamise.  Afphyxia  traumatica,  Sauv.  fp.  14. 

Afphyxia  neophytorum,  Sauv*  fp.  1 7. 
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Defcription .  A  fyncope  begins  with  a  remarkable 
anxiety  about  the  heart ;  after  which  follows  a  fudden 
extm&ion,  as  it  were,  not  only  of  the  animal  powers 
and  actions,  but  alfo  of  the  vital  powers,  fo  that  the 
patients  are  deprived  of  pulfe,  fenfe,  and  motion,*  all 
at  once.  In  thofe  cafes  which  phyfiCians  have  diftin- 
guifhed  by  the  name  of  leipothymia ,  the  patient?  does' 
not  entirely  lofe  his  fenfes,  but  turns  cold  and  pale  $ 
and  the  pulfe  continues  to  beat,  though  weakly  ;  the 
heart  alfo  feems  to  tremble  rather  than  beat  ;  and  the 
refpiration  is  juft  perceptible.  But  in  the  true  fyn¬ 
cope  or  full  afphyxia,  not  the  fmalleft  fign  of  life  can 
be  perceived ;  the  face  has  a  death-like  palenefs,  the 
extremities  are  cold,  the  eyes  fhut,  or  at  leaft  troubled  ; 
the  mouth  fometimes  fhut,  and  fometimes  gaping  wide 
open;  the  limbs  flaccid,- and  the  ftrerigth  quite  gone; 
as  foon  as  they  begin  to  recover,  they"  fetch  deep  and 
heavy  fighs. 

Caufesr  &C.  Fainting  is-  occafloned  moft  commonly 
by  profufe  evacuations,  efpecially  of  blood  ;  but  it  may 
happen  alfo  from  violent  paffions  of  the  mind,  from 
forfeits,  exceffive  pain,  &c.  People  of  delicate  con- 
ftitutions  are  very  fobje&  to  it  from  flight  caufes ;  and 
fometimes  it  will  arife  from  affe&ions  of  the  heart  and 
large  veflels  not  eafy  to  be  underftood..  Fainting  is  al¬ 
fo  a  fymptom  of  many  diforders,  efpecially  of  that  fatal 
one  called  a  polypus  of  the  hart,  of  the  plague,  and 
many  putrid  difeafes. 

Prognojis.  When  fainting  happens  in  the  beginning 
of  any  acute  diftemper,  it  is  by  no  mean*  a  good 
omen  ;  but  when  it  takes- place  in  the  increafe  or  at  the 
height  of  the  difeafe,  the  danger  is  fomewhat  lefs  ;  but 
in  general,  when  fainting  comes  on  without  any  evk 
dent  caufe,  It  is  to  be  dreaded.  In  violent  hsemor- 
rhagies  it  is  favourable  ;  as  the  bleeding  veflels  thus1 
have  time  to  contra#  and  recover  themfelves,  and  by 
tills  means  the  patient  may  efcape. 

Cure.  When  perfons1  of  a  full  habit  faint  through 
excefs  of  paflion,  they  ought  to  be  blooded  without  de¬ 
lay,  and  fhould  drink  vinegar  or  lemon  juice  diluted 
with  water  ;  arid,  after  the  bowels  are  emptied  by  a 
clyfter,  take  a  paregoric  draught,  and  go  to  bed. 

The  paflion  of  anger,  in  a  peculiar  manner,  affe&s 
the  biliary  fccretion,  caufcs  an  oppreffion  at  the  fto- 
mach,  with-  naufea  and  retching  to  vomit,  and  a  bitter’ 
tafte  in  the  mouth,  with  giddinefs  :  thefe  fymptomst 
feem  to  indicate  an  emetic  ;  which,  however,  in  thefe 
cafes  muft  be  carefully  avoided,  as  it  might  endanger’ 
the  patient,  by  bringing  on  an  inflammation  of  the 
ftomach. 

The  general  effe&s'  of  a  fudden  fright  have  been 
mentioned,  on  a  former  occafion.  When  thefe  are  fo 
violent  as  to  require  medical  aid,  our  firft  endeavours 
muft  be  to  take  off  the  fpafmodic  conftri&ion,  and  re- 
ftore  freedom  to  the  circulation  ;  by  bleeding,  if  the* 
habit  be  at  all  inclined  to  fulnefs  ;  and  by  giving  a 
mixture,  with*  equal  parts  of  thevinum  antimoniale  and 
tin&ura  opii  camphorata,  in  fome  agreeable  vehicle, 
which  will  bring  on  lleep  and  encourage  perfpiration. 

It  was  formerly  mentioned,  that  eonvulfions,  or  even 
an  epilepfy,  may  be  brought  on  by  frights ;  which 


fhould  make  people  cautious  of  playing  foolifh  tricks  in 
this  way. 

When  a  furfeit,  or  any  fpeeies  of  faburra,  occaflons  a 
leipothymia,  an  emetic  is  the  immediate  remedy,  as 
foon  as  the  patient,  by  the  help  of  acrid  ftifiiuMiits, 
fhall  be  fo  far  roufed  as  to  be  able  to  fwalloW  one  :  in 
thefe  cafes,  tickling  the  fauce*s  with  a  feather  dipt  in 
fpirit  of  hartfliorn,  will  be  proper,  not  only  to  roufe 
the  patient,  but  alfo  to  bring  oh  vomiting. 

#  A  fyncope  is  moft  commohly  brought  on  by  profufe 
difeharges  or  evacuations,  either  of  the  blood  or  of  the 
fecreted  humours. 

In  order  to  revive  the  patients,  they  ought  to  be¬ 
laid  along  in  a  horizontal  pofture,  in  an  airy  places 
the  legs,  thighs,  and  arms,  are  to  be  rubbed  with  hot 
flannels  ;  very  ftrong  vinegar,  arotriatic  vinegar,  or  fait 
of  hartfliorn,  or  volatile  alkaline  fpirit,  are  to  be  held 
to  the  noftrils,  and  rubbed  into  them  ;  or,  being  pro¬ 
perly  diluted,  poured  down  the  throat ;  cold  water  is 
to  be  fprinkled  on  the  face  and  neck  ;  and  when  by 
thefe  means  the  patient  fhall  be  fufficiently  revived, 
wine  boiled  up  with  fome  grateful  aromatic,  is  to  be 
given  in  the  proper  quantity. 

In  the  fainting  confequent  upon  profufe  uterine  hae- 
morrhagies,  it  will  be  a  fafer  pra&ice  to  abftain  from 
all  heating  and  ftimulant  things  ;  as  ’  life,  in  thefe 
cafes,  is  preserved  by  the  coagulation  of  the  blood  in 
the  extremities  of  the  open  veflels ;  which  might  be  ' 
prevented  by  the  pouring  in  hot  wine  or  volatile  alka¬ 
line  fpirits. 

When  a  fyncope  is  the  confequence  of  the  too  violent 
operation  of  either  an  emetic  or  cathartic,  the  tin&ura 
thebaica,  mixed  with  fpiced  wine,  is  the  moft  efficaci¬ 
ous  remedy  ;  but  the  opiate  muft  be  given  gradually, 
and  in  very  fmall  dofes. 

A  fyheope,  or  even  afphyxia,  wherein  the  patient 
fhall'  lie  for  feveral  hours,  is  frequent  in  hyfteric  confu¬ 
tations  ;  and  during  the  fit  requires  fetid  antifpafmo- 
dics,  together  with  acrid  ftimulants :  to  prevent  returns, 
nothing  anfwers  better  than  the'  cinchona  joined  with 
chalybeates. 

Genus  XLV.  DYSPEPSIA. 

Depraved  DIGESTION. 

Dyfpepfla,  Fog.  277. 

Apepfia,  Fog.  27 6. 

Diaphora,  Fog.  278. 

Anorexia,  Sauv.  gen.  162.  Lin.  1 16.  Sag.  gen.  286. 

Cardialgia,  Sauv.  gen.  202.  Lin.  48.  Fog.  157. 
Sag,  gen.  160. 

Gaftrodynia,  Sauv.  gen.  203.  Sag.  gen.  161. 

Soda,  Lin.  47.  Fog.  161. 

Naufea,  Sauv.  gen.  250.  Lin.  182.  Fog .  159.  Sag. 
gen.  185. 

Vomitus,  Sauv.  gen.  251.  Lin.  183.  Fog.  214. 
Sag.  gen.  1 86. 

Flatulentia,  Sauv .  gen.  272.  Lin.  165.  Fog.  127. 
Sag.  gen.  20 7. 

The  idiopathic  fpeeies  are, 

Anorexia  pituitofa,  Sauv.  fp.  2. 

Anorexia  &  faburra,  Sauv.  fp.  9. 

Anorexia  exhauftorum,  Sauv.  fp.  8. 

3  B  2  Anorexia 
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Anorexia  paralytica,  Sauv.  fp.  I* 

Naufea  ex  cacochylia,  Sauv.  fp.  II. 

Vomitus  pituitofus,  Sauv .  fp.  2 6. 

Vomitus  ruminatio,  Sauv .  fp.  6. 

Vomitus  a  faburra,  Sauv.  fp.  2. 

Vomitus  a  crapula,  Sauv.  fp.  I. 

Vomitus  lafteus,  Sauv.  fp.  3. 

Flatulentia  infantilis,  Sauv.  fp.  5. 

Flatulentia  acida,  Sauv .  fp.  1. 

Flatulentia  nidrofa,  Sauv.  fp.  2. 

Cardialgia  bradypepta,  Sauv.  fp.  9, 

Cardialgia  &  faburra,  Sauv.  fp.  2. 

Cardialgia  laftantium,  Sauv .  fp.  II. 

Cardialgia  flatulenta,  Sauv.  fp*  3. 

Cardialgia  paralytica,  Sauv.  fp.  7. 

Gaftrodynia  faburralis,  Sauv.  fp.  1. 

Gaftrodynia  flatulenta,  Sauv.  fp.  2. 

Gaftrodynia  periodynia,  Sauv.  fp.  7. 

Gaftrodynia  aftringens,  Sauv.  fp.  9. 

Gaftrodynia  atterens,  Sauv.  fp.  10. 

Gaftrodynia  a  frigore,  Sauv.  fp.  18. 

Befides  thefe  there  are  a  great  number  of  fymptoma- 
lic  fpccies. 

Defer  iption.  It  is  by  no  means  eafy  to  define  ex¬ 
actly  the  diftemper  called  dyfpepfia ,  when  confidered 
as  an  original  difeafe,  as  there  are  very  few  maladies 
which  fome  way  or  other  do  not  fhow  themfelvcs  by 
an  affection  of  the  ftomach  ;  and  much  more  difficult 
ft  ill  muft  it  be  to  enumerate  all  its  fymptoms.  TJie 
mo  ft  remarkable,  however,  and  the  moft  common,  are 
the  following  :  Want  of  appetite  j  diffcention  of  the 
ftomach  when  no  food  has  been  taken  for  fome  time 
before  *,  flight  dejeftion  of  fpirits ;  a  gradual  decay  of 
the  mufcular  ftrength  ;  languor,  and  averfion  from  mo¬ 
tion  y  the  food  which  is  taken  without  appetite  is  not 
well  digefted  5  the  ftomach  and  inteftines  are  much  di- 
ftended  with  flatus,  whence  the  patients  are  tormented 
with  fpafms,  gripes,  and  ficknefs  :  frequently  a  lim¬ 
pid  water,  having  an  acid  or  putrid  tafte,  is  brought 
up  y  fometimes  the  food  itfelf  is  thrown  up  by  mouth¬ 
fuls  ;  and  fometimes,  though  rarely,  the  fame  is  fwal- 
lowed  again,  after  the  manner  of  ruminating  animals. 
While  matters  are  in  this  fituation,  the  heart  fome¬ 
times  palpitates,  and  the  breath  is  quick,  and  drawn 
with  difficulty  •,  the  head  aches  and  is  giddy  ;  and  fome¬ 
times  both  thefe  fymptoms  are  continual,  and  very 
violent,  infomuch  that  the  patient  is  not  only  torment¬ 
ed  with  pain,  but  flaggers  as  if  he  was  drunk.  From 
the  too  great  acefcency  or  putrefaftion  of  the  aliment 
a  cardialgia  or  heartburn  comes  on  }  and  in  this  fitua¬ 
tion  a  fpontaneous  diarrhoea  fometimes  carries  off  the 
difeafe  ;  but  in  other  cafes  there  is  an  obftinate  coftive- 
nefs,  attended  with  colic-pains.  Frequently  the  pulfe 
is  quick,  fometimes  flow,  but  always  weak  :  the  cir¬ 
culation  is  fo  languid,  that  the  blood  can  fcarce  reach 
the  extreme  veffels,  or  at  leaft  flagnates  in  them,  fo 
that  the  face  becomes  livid,  fwelled  and  has  an  un- 
ufual  appearance  :  and  at  the  fame  time  that  the  cir¬ 
culation  and  nervous  power  are  in  this  languid  ftate, 
the  perfpiration  becomes  lefs  copious  ;  the  fkin  becomes 
dry  and  corrugated  ‘y  the  natural  heat,  efpecially  of  the 
extremities,  is  much  diminifhed  *,  the  tongue  is  white  $ 
and  an  univerfal  laxity  takes  place,  infomuch  that  the 
uvula  and  velum  pendulum  palati  are  fometijnes  en- 

I 


38° 

.A  dynamise. 


C  1  N  E-  Practice. 

larged  to  fuch  a  degree  as  to  become  extremely  trouble-  Dyfpepfia. 
fome.  The  patient  is  cither  deprived  of  reft,  or  w  akes 
fuddenly  out  of  his  fleep,  and  is  difturbed  by  frightful 
dreams  •  at  the  fame  time  that  the  mind  feems  to  be 
affefted  as  vrell  as  the  body,  and  he  becomes  peevifh, 
fretful,  and  incapable  of  paying  attention  to  any  thin°- 
as  ufual.  At  laft  heftic  fymptoms  come  on,  and 
the  whole  frame  becomes  fo  irritable,  that  the  flighted: 
caufe  excites  an  univerfal  tremor,  and  fometimes  violent 
vomiting  and  diarrhoea.  Sometimes  the  falivary  glands 
are  fo  relaxed,  that  a  falivation  comes  on  as  if  excited 
by  mercury  ;  the  ferum  is  poured  out  into  the  cavity 
of  the  abdomen  and  cellular  fubftance  of  the  whole  bo¬ 
dy,  and  the  patient  becomes  affefted  with  anafarca  or 
afeites. 

CaufeSy  &c.  The  caufcs  of  dyfpepfia  may  be  any 
thing  which  debilitates  the  fyftem  in  general,  but  in  a 
particular  manner  affefts  the  ftomach.  Such  are,  opium 
taken  in  immoderate  quantities,  which  hurts  by  its  fe- 
dative  and  relaxing  powers  ;  fpirituous  liquors  drunk  to 
excefs  )  tobacco,  tea,  coffee,  or  any  warm  relaxing  li¬ 
quor,  taken  in  too  great  quantity  ;  acid,  unripe  fruits ; 
vomits  or  purges  too  frequently  taken  ;  an  indolent  fe- 
dentary  life,  &c.  &c.  All  thefe  aft  chiefly  upon 
people  of  a  weak  and  delicate  habit  \  for  the  robuft  and 
hardy  feldom  labour  under  a  dyfpepfia,  or  at  moft  a 
very  flight  one. 

Prognofis .  When  a  dyfpepfia  firft  occurs,  it  is  fre¬ 
quently  removed  without  great  difficulty  ;  when  it  is 
fymptomatic,  we  muft  endeavour  to  cure  the  primary 
difeafe  ;  and  without  this  we  cannot  expeft  a  com¬ 
plete  removal  of  the  affeftion  ;  but  when  it  frequently 
returns,  with  fymptoms  of  great  debility,  heftie  fever, 
or  dropfy,  we  have  great  reafon  to  dread  the  event. 

Cure.  A  radical  cure  of  dyfpepfia  is  only  to  be  ex¬ 
peft  ed  by  removing  from  the  ftomach  and  fyftem  that 
debility  on  which  the  difeafe  depends.  On  this  ground, 
the  objefts  chiefly  to  be  aimed  at  in  the  cure  are, 

I  ft,  The  avoiding  whatever  will  tend  to  diminifh  the 
vigour  of  the  ftomach  ;  2d,  The  employing  fuch  re¬ 
medies  as  have  influence  in  increafing  that  vigour ; 
and,  in  the  third  place,  The  obviating  urgent  fymp¬ 
toms,  particularly  thofe  which  tend  to  increafe  and 
fupport  the  affeftion.  Of  the  avoiding*  caufes,  which 
tend  to  diminifh  the  vigour  of  the  ftomach,  after  what 
has  already  been  faid  of  the  caufes  inducing  the  dif¬ 
eafe,  it  is  unneceffary  to  make  any  farther  obferva- 
tions ;  and  indeed  every  dyfpeptic  patient  will  be 
taught  by  experience  what  is  to  be  done  with  this  in¬ 
tention.  The  medicines  chiefly  employed  with  the 
view  of  increafing  vigour  are  thofe  of  the  tonic  kind : 
but,  previous  to  their  ufe,  it  will  be  neceffary  to  eva¬ 
cuate  the  contents  of  the  alimentary  canal  by  vomits  or 
purgatives.  If  there  be  a  tendency  to  putrefcency,  an- 
tifeptics  muft  then  be  exhibited  ;  but  more  frequently 
there  is  a  prevailing  acidity,  which  creates  an  intolera¬ 
ble  heart-burn.  To  palliate  this  fymptom,  magnefia 
alba  may  be  given  *,  which  is  much  preferable  to  the 
common  teftaccous  powders,  as  being  purgative  while 
diffolved  in  an  acid,  when  the  others  are  rather  aftrin- 
gent.  In  the  third  volume  of  the  Medical  Obfervations, 
we  have  an  account  of  two  cafes  of  dyfpepfia  attended 
with  a  very  uncommon  degree  of  cardialgia,  in  which 
magnefia  was  fo  fucccfsful,  that  we  can  hardly  doubt  of 
its  efficacy  in  flighter  degrees  of  the  diforder. 
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Adynamia.  But  although  aeidity  may  often  be  fuccefsfully  ob- 
via  ted  In  this  manner,  yet  the  beft  way  of  countcr- 
a6ling  this  fymptom,  as  well  as  of  obviating  coftivenefs, 
flatulenee,  and  a  variety  of  others,  is  by  refloring  the 
tone  of  the  ftomach  in  particular,  and  indeed  of  the 
fyftem  in  general.  With  this  intention,  recourfc  is  had 
to  a  variety  of  tonics  both  from  the  mineral  and  vege¬ 
table  kingdom  \  particularly  chalybeates  in  different 
forms,  gentian,  Colombo,  and  the  like  *,  but  of  all  the 
tonics  which  can  be  employed  in  this  affe&ion,  none 
are  attended  with  greater  benefit  than  exercife  and 
cold  bathing  *,  and  the  proper  and  prudent  employment 
of  thefe  is  no  lefs  effe&ual  in  removing  the  difeafe, 
than  in  preventing  the  return  of  it  after  it  is  once  re¬ 
moved. 

*7*  Genus  XLVI.  HYPOCHONDRIASIS. 

Hypochondriac  Affection. 

*  Hypochondriacs,  Sauv.  gen.  220.  Lin.  >]6.  Vog . 
218.  Sag.  332.^ 

Morbus  hypochondriacus,  Boerh .  1098. 

Malum  hypochondriacum,  Hojfm .  III.  65.  Lunch.  36. 

Although  fome  of  the  nofological  writers,  particular¬ 
ly  Sauvages,  have  confidered  this  genus  as  confifling  of 
different  fpecies,  Dr  Cullen  is  of  opinion,  that  there 
is  only  one  idiopathic  fpecies,  the  hypochondrinjis  me- 
iancholica .  He  confiders  not  only  the  hypochondriafis 
hyfterica,  phthifica,  and  afthmatica,  but  alfo  the  bili- 
ofa,  fanguinea,  and  pituitofa,  as  being  only  fympto- 
matic  y  but  he  views  the  true  melancholic  hypochon¬ 
driafis  as  being  a  proper  idiopathic  difeafe,  perfefUy 
diftinft  from  hyfteria,  with  which  it  has  often  been 
confounded. 

Defcription .  The  fymptoms  of  hypoehondriafis  are, 
ftretching,  prefling,  griping,  and  tormenting  pains  un¬ 
der  the  ribs,  and  chiefly  in  the  left  fide  \  which  fome- 
times  are  exafperated,  and  become  pungent,  burning, 
or  lancinating.  Frequently  there  is  an  inflation  of  the 
left  hypochondrium,  which  fometimes  becomes  ftation- 
ary,  and  by  Hippocrates  was  taken  for  a  fymptom  of 
an  enlarged  fplcen.  When  thefe  fymptoms  take  place 
in  the  right  hypochondrium,  they  are  commonly  at¬ 
tended  with  colic  pains,  uncertain  flying  heats,  efpeci- 
ally  in  the  head,  with  a  tranfient  rednefs  of  the  face, 
and  very  frequently  an  oedematous  fvvelling  of  the  feet 
fuceceds.  To  thefe  are  fuperadded  almoft  all  the  affec¬ 
tions  of  the  ftomach  occurring  in  dyfpepfia,  befides  a 
variety  of  other  fymptoms,  fuch  as  palpitations,  fleep- 
lefs  nights,  and  the  like.  But  befides  thefe,  there  oc¬ 
curs  alfo  a  particular  depreflion  of  fpirit  and  apprehen- 
fion  of  danger,  which  may  be  confidered  as  one  of  the 
great  chara&eriftic  fymptoms  of  the  difeafe. 

CaufeSy  &c.  The  general  caufes  of  the  hypochon¬ 
driac  affection  are  faid  to  be  a  plethora,  and  preterna¬ 
tural  thicknefs  of  the  blood  ;  fuppreflions  of  cuftoma- 
ry  evacuations  \  high  and  full  diet,  together  with  a 
fparing  quantity  of  drink  ;  an  hereditary  difpofition  5 
indolence  ;  atony  of  the  inteftines  5  violent  paflions  of 
the  mind,  &c. 

Prognofis.  The  hypochondriac  affe61ion,  when  left 
to  itfelf,  is  more  troublefome  than  dangerous  ;  but,  if 
improperly  treated,  it  may  bring  on  various  difeafes  of 
a  more  fatal  tendency,  fuch  as  the  melancholy,  bloody 


CINE. 

urine  and  nephritis,  jaundice,  vertigo,  palfy,  apo¬ 
plexy,  &c. 

Cure.  This  is  to  be  attempted  by  fuch  medicines  as 
counteradl  occafional  caufes,  and  obviate  urgent  fymp¬ 
toms,  which  may  be  all  comprehended  under  bleeding, 
gentle  evacuants,  chalybeates,  the  cinchona,  and  exer¬ 
cife,  efpecially  riding  on  horfeback,  which  in  this  dif¬ 
eafe  is  greatly  preferable  to  any  other.  When  the  cir- 
cumflances  of  the  patient  can  afford  it,  a  voyage  to 
Spain,  Portugal,  or  fome  of  the  warmer  countries  in 
Europe,  will  be  of  great  fervice. 

Genus  XLVII.  CHLOROSIS. 

Green  Sickness. 

Chlorofis,  Sauv.  gen.  309.  Lin.  222.  Vog .  305. 

Sag.  gen.  135.  Boerh .  1285.  Hoffrn .  iii.  311. 

Lunch.  86. 

Of  this  genus  alfo  Dr  Cullen  thinks  there  is  but 
one  idiopathic  fpecies  :  viz.  what  fome  diftinguifh  by 
the  title  of  chlorojis  virgineay  others  of  chloro/is  ama - 
toria. 

Defcription .  This  difeafe  ufually  attacks  girls  a 
little  after  the  time  of  puberty,  and  firft  fhows  itfelf 
by  fymptoms  of  dyfpepfia.  But  a  diflinguifhing  fymp¬ 
tom  is,  that  the  appetite  is  entirely  vitiated,  and  the 
patient  will  cat  lime,  chalk,  allies,  fait,  &c.  very 
greedily  ;  while  at  the  fame  time  there  is  not  only  a 
total  inappetence  to  proper  food,  but  it  will  even  ex- 
cite  naufea  and  vomiting.  In  the  beginning  of  the 
difeafe,  the  urine  is  pale,  and  afterwards  turbid  ;  the' 
face  becomes  pale,  and  then  affumes  a  greenifli  colour  \ 
fometimes  it  becomes  livid  or  yellow  :  the  eyes  are 
funk,  and  have  a  livid  circle  round  them  ;  the  lips 
lofe  their  fine  red  colour  ;  the  pulfe  is  quick,  weak, 
and  low,  though  the  heat  is  little  fhort  of  a  fever, 
but  the  veins  are  fcarcely  filled  \  the  feet  are  frequent¬ 
ly  cold,  fwell  at  night,  and  the  whole  body  feems 
covered  with  a  foft  fwelling  5  the  breathing  is  difficult : 
nor  is  the  mind  free  from  affe&ion  more  than  the  body  5 
it  becomes  irritated  by  the  flighted:  caufes  \  and  fome¬ 
times  the  patients  love  folitude,  become  fad  and  thought¬ 
ful.  There  is  a  retention  of  the  menfes  throughout 
the  whole  courfe  of  the  diforder  \  and  at  laft  all  the  bad 
fymptoms  increafing,  a  leucophlegmafia,  anafarca,  atro¬ 
phy,  arid  death  fucceed. 

Caufes.  The  caufe  of  chlorofis  is  thought  to  be  an 
atony  of  the  mufcular  fibres  of  the  alimentary  canal, 
efpecially  of  the  ftomach,  joined  with  a  fimilar  atony 
of  the  perfpiratory  velfels  over  the  whole  furface  of 
the  body,  and  the  whole  depending  on  an  atony  of 
thofe  fmall  arteries  which  pour  out  the  mcnftrual 
blood.  This  atony  may  be  occafioned  by  the  fame 
caufes  which  bring  on  dyfpepfia  and  hypochondriafis, 
but  very  frequently  arifes  from  love  and  other  paflions 
of  the  mind. 

Prognofs.  The  chlorofis  in  all  cafes  is  tedious, 
though  it  does  not  generally  prove  fatal  5  but  w7e  can 
never  promife  a  certain  cure  unlefs  the  menfes  make 
their  appearance. 

Cure.  The  remedies  here  in  general  are  the  fame 
as  in  the  dyfpepfia  and  hypochondriafis ;  only  in  the 
chlorofis  ftronger  purgatives  may  be  made  ufe  of : 
thofe  which  ftijnvilate  the  re&um  are  ufeful  by  ftimu- 

lating 
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,  Spafml.  lating  alfo  tlie  veffels  of  the  uterus 3  and  for  this  reafon 
v  indulgence  in  venery  has  fometimes  been  faid  to  pro¬ 
duce  a  cure,  particularly  with  love-fick  maids.  The 
cold  bath  is  alfo  extremely  proper, 

27s  Order  III,  SPASML 

Spasmi,  Sauv.  Clafs  IV.  Vog.  Clafs  V.  Sag. 

Clafs  VIII. 

Motorii,  Lin .  Clafs  VII. 

Morbi  fpafmodici  et  convulfivi,  Hoffm .  Ill,  9. 

Spafmi  ct  convulfiones,  Lunch .  45,  54. 

Epilepfia,  Boer/i.  1071 ,  1088. 

37P  Genus  XLVIIL  TETANUS. 

Tetanus,  Sauv .  gen.  122.  Lin.  127.  Vog .  180. 

Sag .  gen.  228. 

Catochus,  Sauv.  gen.  123.  Lin .  128.  Vog.  183. 

Sag.  gen.  229. 

Opifthotonos,  Vog.  18 1. 

Epifthotonos,  Vog.  182 

On  this  diftemper  Dr  Lionel  Chalmers  has  pub- 
lifhed*  a  differtation  in  the  firft  volume  of  the  Medical 
Obfervations,  which  being  fuperior  to  any  thing  that 
has  appeared*  in  other  medical  writers  on  the  fubjeCl,. 
we  (hall  here  lay  before  the  reader. 

“  Of  all  the  difeafes  to  which  man  is  fubjeCt,  none 
deferves  more  to  be  confidered  than  the  opifthotonos 
and  tetanus,  either  with  regard  to  the  variety  of 
painhil  fymptoms  which  almoft:  without  intermiflion 
diftradt  the  lick,  or  the  danger  of  the  difeafes  them¬ 
feives,  from  which  few  recover,  in  comparifon  of  the 
number  they  attack.  In  both,  the  vital  aCtions  are 
very  imperfeCtiy  performed,  moft  of  thofe  which  are 
called  natural  being  as  it  were  fufpended  at  once  5 
and  fo  far  is  the  patient  from  being  able  to  execute 
any  voluntary  motion,  that  the  whole  machine  un¬ 
dergoes  the  molt  excruciating  diftortions,  from  the 
violent  and  unnatural  contractions  of  the  mufcles. 
Happy  it  is  for  the  inhabitants,  of  the  more  temperate 
climates,  that  fuch  difeafes  appear  rarely  among  them  ; 
but  in  thofe  countries  which  lie  in  the  more  fouthern 
and  warmer  latitudes,  they  are  endemic,  efpecially  to 
negro  flaves.  In;  South  Carolina,  they  fliow  them- 
felves  at  all  feafons,  but  not  fo  often  in  winter,  more 
frequently  in  fpring  and  autumn  *,  and  are  moft  com¬ 
mon  in  the  fummer,  when  people  work  abroad  and 
are  alternately  expofed  to  the  fcorching  heat  of  the  fun 
and  heavy  fliowers,  which  often  happen  fuddenly,  and 
greatly  alter  the  temperature  of  the  air.  Others  are 
feized  with  the  opifthotonos  after  fleeping  without 
doors,  that  they  may  enjoy  the  deceitful  refrefhment 
of  the  cool  night-air,  when  the  weather  is  warm  :  one 
youth  chofe  to  cut  off  his  hair  and  (have  his  head  on  a 
■warm  day  in  March,  and  went  to  bed  without  a  cap 3 
but  the  weather  changed,  and  became  cold  in  the, 
night,  and  he  was  found  rigid  with  tetanus  next 
morning. 

u  I  difeafes  fo  rarely  appear  as  originals  in  Eu¬ 
rope,  that  a  good  hiftory  of  them  cannot  be  expe&ed 
from*  the  phyficians  who  praftife  in  that  part  of  the 
world  3  nor  has  any  thing  like  a  full  defeription  been 
given  of  them  by  any  ancient  or  modern  author 
which  I  have  feen.  Hippocrates  indeed  takes  notice; 
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oi  them  in  many  places,  and  feems  to  regard  them  Tetanm. 
only  as  confequences  of  other  difeafes,  or  of  wounds  '—■v-J 
or  ulcers  of  the  nervous  or  tendinous  parts  ;  of  which 
fymptomatic  kind  of  opifthotonos  he  gives  three  re. 
markable  cafes  in  lib.  v.  $  vii.  de  Morb.  vulg.  and 
repeats  them  in  another  place  :  but  the  few  fymiv 
toms  he  recounts  do  not  Ihow  themfeives  with  us. 

Galen,  Coelius  Aurclianus,  Aretseus,  &c.  feem  only 
to  have  copied  Hippocrates,  with  the  addition  of 
fome  fuppofititious  fymptoms,  which  really  do  not 
appear  ;  and  the  little  that  Bontius  fays  of  it  is  very 
faulty.  7 

“  Among  the  numerous  clafs  of  fpafmodic  difeafes, 
there  are  three  which  diftinguifh  themfeives  in  a  verv 
particular  manner,  on  which  the  names  of  emprofthL 
tonos ,  opifthotonos ,  and  tetanus ,  have  been  juftly  enough 
bellowed,  as  being  exprellive  of  the  pofture  into  which 
they  throw  and  confine  the  patient.  When  therefore 
thofe  mufcles  which  bend  the  head,  neck,  and  body 
forwards,  fuffer  fuch  involuntary,  violent,  and  conti¬ 
nued  contractions,  as  to  fix  the  chin  to  the  breaft,  in- 
curvate  the  fpine  and  body,  and  retain  the  fick  in  this 
painful  and  prone  pofture,  the  difeafe  is  called  emproft 
tkotonos.  When  the  pofterior  mufcles  are  fimilarly  af 
fe&ed,  fo  that  the  head  is  drawn  towards  the  fpine, 
and  the  fpine  itfelf  is  recurvated,  it  has  then  the  name 
of  opifthotonos ;  although  in  faft,  in  this,,  all  thofe 
mufcles  which  aCt  in  deglutition,  bend  the  head  for¬ 
wards,  or  turn  it  to  either  fide,  are  equally  con  trailed 
with  thofe  which  raife.  the  head  and  fpine.  The  teta¬ 
nus  differs  from,  or  rather  is  compounded  of,  both  the 
others  3  for  in  this  the  patient  is.  found  rigid  and  in¬ 
flexible,  being  as  it  were  braced  between  the.oppofite 
contractions  of  the  anterior  and  pofterior  mufcles  3  yet, 
even  here  the  head  is  much  retra&ed. 

“  I  never  faw  the  ewprofthotonos  ;  and  lhall  only 
fpeak  of  the  opifthotonos  and  tetanus ,  the  firil  being  by 
far  the  moft  common,  and  in  the  laft  ftage  of  which 
the  tetanus  frequently  fupervenes.  Let  it  be  obferved,, 
that  the  following  defeription  by  no  means  refpe&s  fuch, 
fymptomatic  contractions  as  often  happen  immediately 
before  death,  both  in  acute  and  chronic  difeafes  •,  nei¬ 
ther  will  it  agree  with  that  fpurious  opifthotonos  or  te- 
tanus  which  appear  fometimes  in.  the  firft  and  fecond 
ftages  of  quotidian  intermittents  in  this  country,  how¬ 
ever  they  may  emulate  the  true  difeafes  in  fome.  of  their 
fymptoms. 

u  Stad.  I.  The; opifthotonos,  contrary  to  what  Bon¬ 
tius  afferts,  often  comes  on  gradually  and  by  flight 
approaches,  the  patient  complaining  rather  of  an  un- 
eafy  ftiffnefs  in  the  back-part  of  the  neck  and  about  the 
Ihoulders,  than  of  any  acute'  pain,  with  fome,  degree, 
of  a  general  lafljtude.  Thefe.  increafe,  and  become 
fo  troublefome  when  he  attempts  to  turn  his  head,  or 
to  bend  it  forward,  as  to  oblige  him  to  walk  very 
ere  Cl  3  for  he  can  by  no  means  look  down-ward,  nor  to, 
either  fide,  without  turning  his  whole  body.  He  cam* 
not  open  his  jaws  without  pain  3  and  has  fome  difficul¬ 
ty  in  fw allowing,  which  difeourages  him  from  attempts 
ing  to  cat.  At  times  he  feels  a  fuddeti  and  painful  tracr 
tion  under  the  cartilage  enftformis ,  which  firikes  tlirough 
to  the  back,  and  inftantly  increafes  the  rigidity  about 
the  neck  and  fhouldors,  draws  the  head  backward  a 
little,  and  fhuts  the.  jaws  defer.  The  pain  under  the 
fternum  returns  more  frequently  and  with-  greater  vio¬ 
lence  3 
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Spafmi.  lencc;  and  the  other  contra&ions  beeome  fo  ftrono-, 
w-y— ^  that  the  head  from  this  time  continues  much  retraded’ 
and  he  now  refufes  nouriffiment,  as  fwallowing  is  at¬ 
tended  with  great  pain,  and  oceafions  a  return  of  the 
fpafm  ;  whieh  extends  along  the  (pine  quite  to  the 
lower  extremities,  fo  that  they  will  no^  longer  fupport 
him,  and  he  is  under  the  neeeffity  of  going  to  bed. 

“  In  this  manner  paffes  over  the  firft  ftage  of  the 
cpijlhotonos ,  whieh  fometimes  takes  up  three  or  four 
days  ;  the  patient,  as  well  as  thofe  about  him,  mif- 
taking  the  firft  appearances  of  it  for  that  rheumatic 
Complaint,  whieh  is  commonly  called  a  crick  in  the 
neck  ;  but  it  fometimes  forms  itfelf  mueh  quieker,  and 
invades  the  unfortunate  perfon  with  the  whole  train  of 
its  mifehievous  fymptoms  in  a  few  hours  :  in  which 
cafe,  the  danger  may  truly  be  eftimated  from  the  vio¬ 
lence  of  the  firft  attack ;  for  fueh  generally  die  in  24, 
36,  or  48  hours,  and  very  rarely  furvive  the  third 
day.  But  when  it  is  lefs  aeute,  few  are  loft  after  the 
ninth  or  eleventh  ;  which  number  of  days  it  would 
not  be  poflible  for  them  to  complete,  unkfs  the  violence 
of  the  difeafe  was  in  a  good  mcafure  fubdued  ;  although 
I  had  one  who  recovered,  after  having  been  fubjed  to 
its  tyrannical  attacks  daily  for  fix  weeks.  In  this  ftage 
the  pulfe  is  (low,  and  very  hard,  and  the  belly  is  bound  ; 
blood  taken  away  feems  not  to  be  altered  from  the  na¬ 
tural  ftate,  fo  that  no  indication  can  be  dedueed  there¬ 
from,  and  it  only  varies  with  regard  to  laxity  or  com¬ 
panion,  aeeoTding  to  the  age  of  the  perfon  and  feafon 
of  the  year. 

“  Stad.  II.  The  fpafm  under  the  ftemum  (whieh 
is  the  pathognomonic  fymptom  of  this  difeafe)  beeomes 
more  violent,  returning  every  10  or  15  minutes  ;  and 
never  fails  to  be  inftantly  fuceeeded  by  a  ftronger  re- 
tradion  of  the  head,  with  great  rigidity  and  pain  all 
round  the  neck,  and  along  the  fpine^  to  the  lower  ex¬ 
tremities,  which  are  fuddenly  put  to  the  ftreteh.  The 
countenance  is  very  pale  and  contraded  ;  the  jaws  are 
that  moment  fnapped  together,  and  eannot  afterwards 
be  opened  fo  wide  as  to  rceeivc  the  end  of  one’s  little 
finger  ;  an  attempt  to  do  which,  by  way  of  experiment, 
almoft  eonftantly  hurries  on  the  fpafm.  The  maftoid’ 
coraeo-hyoid  and  fterno -hyoid  mufeles,  as  well  as  all  the 
others  concerned  in  deglutition,  and  the  deltoid  and 
pectorals,  are  moft  violently  contraded,  fo  that  the 
ftioulders  are  ftrongly  raifed  forward,  and  the  arms  are 
ftretched  out  or  drawn  aerofs  the  body  ;  but  the  wrifts- 
and  fingers  feem  not  to  be  affeded. 

“  Such  is  the  condition  of  the  patient  in  the  time 
of  the  fpafm,  whieh  ceafes  in  a  few  feeonds  :  after 
which  the  ftioulders  and  arms  reeline,  and  the  inferior 
extremities  relax;  yet  not  fo  entirely,  but  that  fuch  a 
degree  of  rigidity  for  the  moft  part  remains  as  will  not 
permit  them  to  bend  when  this  is  attempted  by  ano¬ 
ther  perfon  ;  for  as  to  the  fiek  himfelf,  he  cannot  at 
all  move  them.  The  mufeles  on  the  (idee  and  fore¬ 
part  of  the  neck  continue  ftill  contraded,  although  not 
fi)  ftrongly  ;  but  their  adion  is  overcome  by  the  num¬ 
ber  and  ftrcngth  of  the  pofterior  ones  ;  fo  that  the  re- 
tradion  of  the  head  eonftantly  remains^  The  patient 
breathes  quick  for  fome  minutes,  as  if  he  had  been  ex- 
ce (lively  exereifed ;  and  the  pulfe  is  (mail,  fluttering, 
and  irregular,  but  both  beeome  more  ealm  and  flow. 
The  face  is  fometimes  pale  in  the  intervals,  but  oftener 
flulhed  •  and  the  whole  countenance  expreffes  ftrong 
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appearances  of  the  moft  melancholy  diftrefs,  as  well 
became  of  the  dread  he  has  of  a  return  of  the  fpafm 
Which  lie  is  fare  will  foon  happen,  as  from  the  pam 
he  buffers  by  the  prefent  contradions,  and  the  more 
general  and  fevere  ones  which  he  has  fo  lately  fuftain- 
ed.  The  tongue  is  ftiff  and  torpid  ;  but  fo  far  as 
it  ean  be  feen,  is  not  foul.  The  belly  is  always  bound 
and  eannot  eafily  be  loofened.  In  drinking,  the  liquid 
paffes  with  great  difficulty  to  the  ftomach,  even  in  the 
fmalleft  quantity  ;  and  if  the  fpafm  ffiould  ieize  him 
at  that  time,  whieh. an  attempt  to  fwallow  for  the  moft 
part  oceafions,  the  liquor  returns  through  the  nofe  with 
iome  foree.  The  patients  defire  to  lie  ftill  as  mueh 
as  poflible  ;  and  avoid  drinking,  fpeaking,  or  beino* 
moved  either  of  which  are  apt  to  oecafion  a  return  of 
the  lpafm. 

Stad.  III.  In  this  laft  ftage,  the  patient  is  re¬ 
duced  to  the  moft  calamitous  arid  diftrefsful  eireurn- 
ftances  :  for  he  is  on  a  eontinual  rack,  according  ta 
the  moft  literal  meaning  of  that  word  ;  the  fpafm  re¬ 
turning  oftener  than  once  in  a  minute,  is  much  more 
violent,  and  holds  him  longer,  fo  that  he  has  feareely 
any  remiffion.  The  anterior  mufeles  of  the  whole 
body  now  fuffer  equal  eontraaions  with  the  pofterior : 
but  the  laft  overcome  the  force  of  the  others,  fo  that 
the  fpine  is  ftrongly  reeurvated,  and  forms  a  hollow 
arch  with  the  bed,  and  he  refts  on  the  back  part  of  the 
head  and  the  heels.  The  belly  is  flat,  and  is  drawn 
inward ;  and  the  mufeles  arc  fo  rigidly  contra ded,  that 
they  will  not  give  way  to  preffure,  and  do  not  feem  in 
the  leaft  to  yield  to  the  defeent  of  the  diaphragm  in 
mfpiration  ;  the  feveral  mufeles  about  the  neck,  Tides, 
and  abdomen,  being  plainly  diftinguifhable  from  each 
other.  Although  the  lower  extremities  are  always  ri¬ 
gid  in  this  ftate,  yet  are  they  fo  fuddenly  and  violently 
diftended  in  the  time  of  the  fpafins,  that  were  it  not 
for  the  ftanders  by,  the  patient  would  be  projeded 
feet  foremoft  off  the  bed  ;  while  others  again  are  as  it 
were  pufhed  upward  with  fuch  a  fpring,  that  the  head 
is  ftruck  with  great  force  againft  whatever  happens 
to  be  in  the  way,  the  thighs  and  legs  being  in  this  cafe 
no  lefs.  rigid  than  the  other  parts.  The  tongue  is 
fpafmodically  darted  out,  and  is  often  miferably  torn, 
as  the  teeth  are  that  moment  fnapped  together  ;  fo  that 
it  is  neeeflary  to  prevent  this  by  keeping  the  handle  of 
a  fpoon,  wrapped  round  with  foft  rags,  between  the 
teeth,  when  this  can  be  done.  At  the  time  that  the 
tongue  is  thus  thruft  out,  the  mufcular  fleffi,  whieh 
lies  between  the  areh  of  the  lower  jaw  and  head  of  the 
trachea,  feems  to  be  drawn  upwards  within  the  throat. 
The  countenance  is-  vety  much  contraded,  and  lie  is 
in  a  foam  of  fweat,  the  heat  being  very  great ;  and  the 
pulfe.  between  the  fpafms  is  exceedingly  quick,  fmall, 
and  irregular,  although  the  heart  throbs  fo  ftrongly, 
that  its  emotions  may  be  plainly  feen,  and  a  palpita¬ 
ting  fubfultory.  kind  of  undulation  may  not  only  be! 
felt,  but  pereeived  all  over  the  epigaftric  region.  The 
eyes  are  watery  and  languid,  and  a  pale  or  bloody 
froth  bubbles  out  from  between  the  lips.  The  jaws 
are  for  the  moft  part  locked  faft,  fo  that  it  is  impof- 
fible  to  give  drink  or  nouriffiment,  nor  could  he  [wal¬ 
low  an7  thing  that  was  put  into  his  mouth.  In  this  ftate 
patients  are  commonly  delirious  :  and  as  they  cannot 
fubfift  many  hours  under  fo  great  a  fufpenfion  of  the  vi¬ 
tal  and  natural  fundions,  a  mortal  anxiety  enfues  and 
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Spafmi.  releafes  them  \  oftener  a  continued  and  fevere  fpafm 
finilhes  the  tragedy,  when  it  was  before  almoft  at  an 
end  :  but  mod:  frequently  a  general  convullion  puts  a 
period  to  their  fufferings ;  and  whichever  way  this 
happens,  they  for  the  mod:  part  relax  juft  before  death. 

“In  the  tetanus ,  the  general  fymptoms  are  nearly 
the  fame  as  in  the  opifthotonos,  except  that  from  the 
firft  attack,  the  lateral,  abdominal,  and  other  anterior 
mufcles,  are  equally  contradled  with  the  pofterior  ones  5 
and  the  arms  become  rigid  as  well  as  the  lower  extre¬ 
mities.  The  abdomen  is  always  flat  and  rigid  as  in 
the  laft  ftage  of  the  opifthotonos,  and  its  contents  feem 
to  be  thruft  up  into  the  thorax,  which  at  the  fame 
time  appears  to  be  much  dilated.  There  are  here  alfo 
fome  intervals  between  the  fpafms,  in  the  time  of  which 
the  cheeks  are  drawn  towards  the  ears,  fo  that  all  the 
teeth  may  be  feen  as  in  the  fpafmus  cynicus.  Degluti¬ 
tion  is  more  free  in  this  than  in  the  other  difeafe  j  yet 
fo  far  is  the  Tick  from  being  equally  balanced  between 
the  contractions  of  the  oppolite  mufcles,  that  the  head 
is  retraced  and  the  fpine  is  recurvated,  although  not 
quite  fo  much  as  in  the  opifthotonos.  And  the  fpafm, 
which  commences  under  the  fternum,  is  likewife  com¬ 
mon  to  the  tetanus,  which  terminates  as  the  other,  and 
on  the  fame  fatal  days.  But  whoever  recovers  from 
either,  labours  long  under  a  general  atonia  *,  and  they 
cannot  for  fome  months  raife  themfelves  from  a  fupine 
or  recumbent  pofture  without  pain,  nor  without  help 
for  fome  time.” 

Prognojis  and  Cure .  There  has  never  been  any  thing 
like  a  crifts  obferved  in  thefe  frightful  cafes,  or  fa¬ 
vourable  termination  from  the  mere  efforts  of  nature  -7 
and  therefore  all  the  phyfleian’s  dependence  muft  be 
upon  art.  As  in  cafes  of  tetanic  affections,  the  dif¬ 
eafe  often  arifes  from  fome  particular  irritation,  the 
*  removal  of  this  muft  neceffarily  be  an  important  objeCl 
in  the  cure :  But  where  it  cannot  be  removed,  benefit 
may  often  be  obtained  by  the  prevention  of  its  in¬ 
fluence  being  communicated  to  the  brain.  When, 
however,  that  influence  is  communicated  to  the  brain, 
a  cure  is  to  be  expeCled  only  by  diminifhing  and  ob¬ 
viating  it.  This  is  principally  brought  about  by  the 
ufe  either  of  thofe  means  which  have  a  general  ten¬ 
dency  to  diminifli  action,  or  of  thofe  which  induce  a 
different  ft  ate  of  aCtion.  On  thefe  grounds  the  ope¬ 
ration  of  thofe  remedies  which  are  employed  with 
greateft  fuccefs  in  this  affeCtion,  may,  w-e  apprehend, 
be  explained.  Fortunately  it  has  been  found,  that 
opium  is  capable  of  giving  fome  relief,  if  adminiftered 
in  proper  time,  and  if  the  difeafe  happens  not  to  be 
in  the  moft  violent  degree  :  the  warm  bath  muft  alfo 
be  brought  in  aid  5  and  the  patients  fhould  lie  horizon¬ 
tally  in  the  bath,  and  while  in  it  have  the  whole  body 
extremely  well  rubbed  :  when  taken  out,  they  are  not 
to  be  dried,  but  immediately  put  to  bed  wrapt  in  the 
fofteft  blankets  •,  and  while  they  remain  there,  the  belly 
ought  either  to  be  ftuped,  or  two  or  three  bladders 
filled  with  warm  water  kept  conftantly  lying  on  it. 
The  bowels  at  the  fame  time  muft,  if  poflible,  be  kept 
open,  by  folutions  of  manna  and  fal polyckrejl,  or  fome 
other  purging  fait,  mixed  with  oleum  ricini ;  or  if  that 
fhould  not  be  at  hand,  with  oil  of  fweet  almonds  and 
a  little  tinCture  of  fenna.  The  opiates  are  to  be  given 
in  large  and  frequently  repeated  dofes  7  fuch  as  a  grain 
of  the  cxtraBum  thebaicum ,  or  20  drops  of  the  tincture, 
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every  fecond  or  third  hour  ;  and  it  will  be  fafeft  not  to  Tetanus, 
truft  to  the  thebaic  tin&ure  which  is  kept  ready  pre-  y— ^ 
pared  in  the  (hops,  but  to  order  the  neceffary  dofe  of  fo- 
lid  opium,  and  either  give  it  in  pills  or  diffolvc  it  in 
fome  convenient  liquid.  If  fwallowing  fhould  be  dif¬ 
ficult,  or  the  jaws  elofed  up,  the  opium  muft  be  given 
in  clyfters  $  for  during  the  whole  courfp  of  the  difeafe 
it  will  be  of  fervice  to  order  emollient  clyfters  to  be 
inje&ed  from  time  to  time,  fince  thefe  will  anfwer  not 
only  as  a  relaxing  fomentation,  but  alfo  contribute  to 
keep  the  inteftinal  canal  perfectly  free. 

When  the  patients  recover,  they  continue  for  a  long 
time  very  relaxed  and  weak  :  and  no  wonder,  fince  it 
is  the  nature  of  all  fpafmodic  affections  to  leave  be¬ 
hind  them  extreme  wTeaknefs  and  relaxation  of  the  muf- 
cular  fibres.  In  order  to  perfcCl  the  recovery,  a  courfe 
of  the  cinchona  and  the  Peruvian  balfam  is  to  be  tried  • 
and  the  fpine  may  be  rubbed  with  fpirituous  liniments, 
or  with  a  mixture  of  rum  and  Barbadoes  tar :  but  thefe 
and  all  other  ftimulating  things,  either  internally  or  ex¬ 
ternally,  during  the  violence  of  the  fpafms,  muft,  in  the 
opinion  of  fome  practitioners,  be  omitted,  fince  all  of 
them  as  well  as  bliftcrs  have  been  alleged  to  exafperatc 
the  difeafe. 

This,  in  general,  is  the  plan  of  treatment  recommend¬ 
ed  by  Dr  Chalmers. 

The  fame  dreadful  diforders  frequently  attack  young 
children  in  the  warm  climates.  Dr  Hillary  tells  us, 
that  they  will  there  arife  from  the  fame  caufes  which 
ufually  produce  convulfions  with  children  in  Britain, 
viz.  from  a  retention  of  the  meconium  or  firft  excrement 
after  birth  •,  or  from  a  glutinous  matter  which  is  too 
often  found  in  the  inteltincs  of  young  children  foon 
after  the  other  is  difeharged  \  or  from  a  cheefy  mat¬ 
ter  from  the  coagulation  of  the  milk  by  an  acid  in  the 
ftomach  \  or  from  hard  excrements  m7  or  from  fomething 
taken  in  by  the  mouth  which  is  over  acrid,  or  too  hard 
to  digeft,  which  irritates  their  tender  bowels,  and  fo 
produces  ftartings  and  convulfive  fpafms,  with  all  the 
other  fymptoms  which  precede  and  accompany  convul¬ 
fions  in  young  children  in  Britain.  And  this  fhows 
how  much  more  readily  and  eafily  the  nerves  are  affe&ed 
and  irritated  in  that  warm  climate,  and  the  tetanus 
produced  from  a  much  lefs  caufe  there,  than  it  is  in 
Britain,  where  it  is  but  feldom  feen.  But  thefe  caufes 
not  being  timely  removed,  their  acrimony  is  increafed, 
partly  by  the  heat  of  the  climate,  and  partly  by  the 
fever  which  they  produce,  which  ftill  renders  them 
more  acrid,  and  fo  increafes  the  irritation  of  their 
bowels,  that  it  firft  brings  on  ftartings,  then  convul¬ 
five  fpafms,  and  regular  convulfion  fits ;  which,  if  not 
foon  removed,  ufually  end  in  a  perfect  tetanus ,  and  the 
difeafe  is  but  feldom  cured  in  fuch  young  children  when 
it  arrives  at  that  ftate :  for  when  the  child  lies  in  this 
miferable,  rigid,  immoveable  condition,  upon  moving 
its  hands  or  feet  in  the  moft  gentle  manner,  or  foftly 
touching  any  part  of  its  body,  or  giving  it  the  leaft 
motion,  even  feeling  its  pulfe  in  the  moft  tender  manner, 
or  the  leaft  noife,  or  even  touching  its  clothes,  will 
bring  on  the  convulfive  fpafms,  and  caufe  it  to  be  ftrong- 
ly  convulfed  backwards,  or  drawn  into  a  rigid  ftraight 
line,  ftror.glv  extended  and  immoveable  like  a  ftatue, 
and  will  fo  remain  immoveable  out  of  either  of  thofo 
poftures  for  a  confiderable  time,  a  minute  or  two  5  and 
when  the  difeafe  is  arrived  at  this  degree,  Dr  Hillary 
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Spafmi.  thinks  it  is  never  cured.  But  if  the  phyfician  be  called 
in  time,  before  the  tetanus  has  come  on  (which  is  too 
feldom  the  cafe  there),  though  he  finds  ftrong  convul- 
five  fpafms  have  feized  the  child,  or  that  it  has  had  a 
convuliive  fit  or  two,  it  may  moft  commonly  be  reliev¬ 
ed,  the  coming  of  the  tetanus  be  prevented,  and  the 
life  of  the  babe  faved,  as  Dr  Hillary  has  more  than 
once  feen,  by  removing  and  carrying  off  the  irritating 
caufe  which  ftimulatcs  their  tender  bowels,  by  fuch  gen¬ 
tle  evacuations  as  are  fuitable  to  their  age  ;  and  then 
quieting  and  compofing  the  irritation  of  their  nerves  by 
proper  anodynes,  and  corre&ing  the  remaining  acrimo¬ 
ny  of  the  nutritious  juices  in  the  primee  vice. 

To  anfwer  thefe  intentions,  the  following  method, 
with  variations  pro  re  nata  et  pro  ratione  cetatis ,  as  the 
caufe  is  different,  has  been  found  to  anfwer  the  defired 
effeft  the  beft  Seri  laBis  3ij-  Sapon .  Venet .  9j. 
Man  nee  Calab.  3ij.  vel  iij.  01,  atnygd.  dul.  Jfs.  01.  foc- 
niculi  dul.  gut.  ij.  Balf.  Peruv .  gut.  v.  Mifc.  Fi  enema 
quam  pritnum  injiciendum. 

And  if  the  fymptoms  of  the  approaching  tetanus  will 
permit,  he  gives  fomething  of  the  following  nature  to 
aflift  the  operation  of  the  clyfter,  and  to  carry  off  the 
acrimony  the  fooner  :  PpAq.fem.fosniculi^ iij.  Magnef. 
albce  56*  Ocul.  cancr.  preep.  5j.  Syr.  e  cichor.  cum  rheo, 
Rofar.  folut.  ana  3iij .  Mifce .  Or,  ]$>  Aq.  fem.foeniculi 
3iij.  Sapon.  amygdal.  3fs.  Magnef.  albce  3fs.  Syr.  e  ci¬ 
chor.  cum  rheo.  Manner  opt.  ana  3ij»  01.  amygd.  dul. 
3iij.  Mifce :  Exhibe  cochl.  paw.  vel  duo  pro  ratione  cetatis , 
omni  femihora,  vel  otnni  hora,  donee  refpond.  alvus. 

Two  or  three  ftools  being  obtained  by  thefe,  the 
following  is  exhibited  in  order  to  abate  the  convulfive 
twitchings,  and  prevent  the  tetanus  from  coming  on : 
Ij^  Aq.  fern,  foe  niculi  Jiij .  Magnef.  albce  3fs.  Ocul.  cancr. 
preep. ’3}.  M  of  chi  orient,  gr.  iij .  Spir.  C.  C.gut.xv.  Syr. 
e  tnecon.  3fs.  Mifie:  Exhibe  cochl.  parv.  (a  child’s  fpoon- 
ful)  ter  quaterve  de  die ,  vel feepius ,  urgent,  convulf.  vel 
fpafm. 

But  if  the  fymptoms  (how  that  the  tetanus  is  more 
immediately  coining  on,  fo  that  wre  have  no  time  to 
wait  till  the  operation  of  the  clyfter  and  opening 
laxative  be  over,  fomething  of  the  following  nature 
muft  be  immediately  given  $  or  the  tetanus  will  come  on, 
and  moft  probably  prove  fatal  to  fuch  tender  babes. 
]$>  Aq.fcenicul.  3iiij.  Mofchi  orient.gr.  j.  TinB.  thebaic . 
gut.  iiij.  Syr.  e  tnecon.  3ij.  Mifce  pro  duobus  dof.  de  qui- 
bus  exhibe  unam  quam  primum ,  et  alteram fi  convul.  fpafm . 
redeunt. 

This,  Dr  Hillary  obferves,  may  be  thought  a  bold 
attempt,  to  give  tinB.  thebaica  to  fuch  a  tender  young 
infant  :  but  it  is  to  be  confidered  that  the  little  pa¬ 
tient  will  certainly  die  if  the  tetanus  feize  it,  and  that 
it  will  come  on  if  this  do  not.  prevent  it :  and  he  has 
known  a  bold  ignorant  old  midwife  give  four  or  five 
drops  of  that  tin&ure  to  a  very  young  infant  with¬ 
out  any  prejudice  more  than  its  doling  three  or  four 
hours,  though  not  in  this  cafe,  but  in  one  much  lefs 
violent. 

The  clyfter  may  be  given  at  the  fame  time,  and 
the  opening  laxative  not  long  after  it ;  though  it  may 
retard  the  operation  of  that  for  fome  time,  yet  it 
operates  foon  after,  and  gives  relief ;  after  which  the 
other  medicines,  and  fomenting  the  body  and  anoint¬ 
ing  it  as  before,  may  be  ufed,  if  the  phyfician  finds  it 
neceffarv ;  alfo  a  little  of  the  laxative  mixture-  may  be 
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given  once  or  twice  a-day,  if  the  above  julep  does  not 
anfwer  the  intention  of  keeping  the  child’s  body  open 
for  a  few  days  afterwards,  which  in  this  cale  is  general¬ 
ly  found  neceffary  to  be  obferved. 

Thefe  methods  and  medicines  may  be  varied  accord¬ 
ing  to  eircumftances.  For  neither  the  fame  method  nor 
the  fame  medicines  will  anfwer  in  all  cafes;  though  the 
difeafe  be  the  fame  \  but  they  muft  be  changed  as  the 
caufes  differ,  or  the  conftitution  of  the  lick,  or  the  time 
of  the  difeafe,  or  as  fome  other  eircumftances  may  re¬ 
quire  :  which  is  a  thing  of  great  importance,  not  only 
in  this,  but  in  the  cure  of  moft  other  difeafes. 

When  proper  medicines  are  thus  timely  and  judici- 
oufly  given  in  this  cafe,  they  feldom  fail  to  carry  oft'  the 
irritating  caufe,  quiet  and  eafe  the  nerves,  remove  the 
convullions  and  fpafms  :  and  confequently  prevent  the 
tetanus  from  coming  on,  and  the  death  of  the  patient. 
But  if  calling  in  the  phyfician  be  deferred  till  the  te¬ 
tanus  has  already  ftrongly  feized  the  child,  as  is  too  of¬ 
ten  the  cafe  here,  neither  warm  bathing,  fomenting, 
nor  any  other  methods  or  medicines  whatever,  will  re¬ 
move  it  or  its  caufes,  nor  fave  the  life  of  the  little  ten¬ 
der  patient. 

Dr  Chalmers  gives  an  acceunt  of  his  having  cured 
one  child  feized  with  a  tetanus ,  by  purging  with  an 
infulion  of  rhubarb  :  to  which  a  few  grains  of  mulk, 
and  a  little  ol.  tartar,  per  dcliq .  were  added,  together 
with  the  warm  Kath,  and  the  frequent  inje£lion  of 
clyfters  made  with  an  infulion  of  chamomile  flowers, 
to  each  of  which  was  added  a  fmall  portion  of  Caftile 
foap.  It  is  much  to  be  regretted,  however,  that  in 
thofe  cafes  where  the  afliftance  of  the  medical  art  is 
moft  wanted,  it  moft  generally  fails.  We  have  been 
affured  by  a  gentleman  who  pra&ifed  for  fome  time  in 
the  warm  parts  of  America,  that  out  of  30  cafes  of 
the  tetanus  he  had  feen,  not  one  of  the  patients  reco¬ 
vered,  though  he  had  given  opium  to  the  quantity  of 
20  grains  thrice  a-day  5  and  others,  he  was  affured,  had 
taken  30  grains  thrice  a-day.  In  the  beginning  of  the 
difeafe,  the  medicine  produced  a  violent  headach  ;  but 
towards  the  end,  it  had  no  manner  of  effect  whatever. 
In  two  patients,  the  difeafe  came  on  from  the  flighted: 
caufes  imaginable.  The  one  accidentally  fell  in  at¬ 
tempting  to  avoid  a  loaded  cart,  and  put  the  heel  of 
his  Ihoc  upon  one  of  his  thumbs  in  riling  ;  the  other, 
in  avoiding  the  fame  cart,  flightly  ruffled  the  Ikin  of 
his  nofe.  Both  were  feized  with  the  tetanus  ;  and 
both  died,  notwithftanding  all  poflible  afliftance ‘was 
given.  The  former  had  his  thumb  amputated  with¬ 
out  effeft. 

In  ‘he  Edinburgh  Phyfieal  and  Literary  Effays, 
vol.  iii.  Dr  Donald  Monro  deferibes  a  new  method 
of  cure,  communicated  to  him  by  a  gentleman  who 
was  formerly  a  pra&itioncr  in  Jamaica.  While  this 
gentleman  pra£Hfed  in  that  ifland,  he  had  under  his 
care  a  great  number  of  eafes  of  tetanus  attended  with 
the  locked  jaw.  At  firft,  he  ufed  to  give  very  freely 
of  opium,  mulk,  and  other  medicines  of  this  clafs  5 
to  bleed,  and  make  other  evacuations  \  while  he  ufed 
baths,  fomentations,  embrocations,  and  other  external 
applications,  but  all  without  the  lcaft  fuccefs  ;  and,  a$. 
he  had  loft  a  great  many  patients  without  being  fo 
lucky  as  to  make  one  cure,  he  began  to  believe  that 
this  diforder  ahvays  proved  fatal,  and  was  not  to  bo 
cured  by  medicine,  notwithftanding  what  fome  prac- 
3  C  titioner* 
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tilioners  had  alleged.  However,  having  received  an 
'  unexpected  hint  concerning  the  good  effe&s  of  the 
mercurial  ointment  in  fuch  cafes,  he  refolved  to  try 
it  }  and  ordered  the  firft  patient  that  offered  to  be  put 
into  a  warm  room,  and  to  be  rubbed  two  or  three 
times  a  day  with  the  ointment,  till  fuch  time  as  a  fali- 
vati  >n  was  raifed  \  when  he  with  pleafure  obferved, 
that,  as  foon  as  the  mercury  began  to  affe£l  the  mouth, 
the  convulfions  of  the  mufeles  of  the  jaws,  as  well  as 
all  the  other  fpafms  and  convulfions,  ceafed,  and  the 
patient  was  freed  of  all  his  complaints.  After  this,  he 
treated  every  cafe  of  this  kind  which  came  under  his 
care  in  the  fame  manner,  and  cured  twelve,  which 
were  all  who  applied  to  him  for  advice  fo  early  in  the 
diforder  that  there  was  time  to  bring  the  mercury  to 
the  mouth  before  the  fatal  period  was  expefted.  A 
few  died,  in  whom  the  difeafe  was  fo  far  advanced  be¬ 
fore  he  law  them  that  there  was  no  time  to  raife  a  fa- 
livation.  None  of  the  cafes  which  were  under  this 
gentleman’s  care  in  the  Weil  Indies  were  the  confe- 
quences  of  wounds  or  capital  operations  \  nor  has  he 
had  any  opportunity  of  trying  it  finee  in  cafes  of  the 
locked  jaw,  which  fometimes  follows  capital  opera¬ 
tions,  owing  to  his  having  given  over  pra&ice  :  but  he 
thinks,  that  from  the  fimilarity  of  the  complaint, 
there  is  no  doubt  that  the  mercurial  fri&ions  would 
be  equally  efficacious  in  fuch  cafes,  as  when  the 
dilbrdcr  comes  from  catching  cold  or  other  fuch 
caufes. 

In  the  fecond  volume  of  the  Medical  Tranfaflions,. 
we  have  an  account  of  a  cure  performed  by  Dr  Wil¬ 
liam  Carter  of  Canterbury,  by  means  very  different 
from  any  of  thofe  above  related.— -On  the  17th  of  May 
1767,  the  do6lor  was  called  to  a  ffrong  healthy  man, 
in  the  21ft  year  of  his  age,  and  who  had  been  con¬ 
fined  to  his  bed  for  three  weeks.  What  gave  rife  to 
his  prefent  diforder  was  an  wound  on  the  inner  ankle  of 
his  right  leg,  which  he  had  received  fix  weeks  before 
from  a  joiner’s  chifel.  At  that  time  his  mouth  was 
fo  far  clofed,  as  to  admit  only  the  moft  liquid  nou- 
riffiment,  which  he  conftantly  fucked  through  his 
teeth  :  but  his  legs  and  jaw,  and  the  whole  length 
of  the  fpina  dorfi,  were  quite  immoveable,  being  as 
fiiff  and  rigid  as  thofe  of  a  perfon  long  dead  ;  his 
head  was  drawn  backward,  and  he  was  frequently 
ftrongly  convulfed.  The  motion  indeed  of  both  his 
arms  was  but  little  impaired.  From  the  beginning 
to  the  end,  his  fight,  hearing,  and  memory,  conti 
nued  perfeft  \  his  appetite  was  good  \  and  his  fenfes, 
in  the  daytime,  entire,  though  fometimes  wandering 
in  the  night.  As  to  his  pulfe,  it  was  regular ;  if 
it  deviated  at  all  from  the  pulfe  of  a  perfon  in  health, 
it  was  rather  flow  than  quick,  and  fomewhat  fuller 
than  natural.  Such  was  the  fituation  of  his  patient 
a  detail  of  which  had  been  given  before  the  doctor  fet 
out  on  his  journey,  which  he  undertook  with  a  deter¬ 
mined  refolution  to  make  ufe  of  the  method  recom¬ 
mended  by  Dr  Silvefter,  in  the  firft  volume  of  Medical 
Obfervations  and  Inquiries,  pnbliftied  in  the  year  1  757, 
(and  which  has  been  related  from  Dr  Chalmers  and  Dr 
Hillary.)  But,  on  his  arrival  at  the  houfe,  he  found 
great  quantities  of  the  extraBum  thehaicum  diffolved 
had  been  already  given  him  ;  and  that,  for  the  five 
lafl  days,  he  had  taken  no  lefs  than  28  grains  of  that 
medicine,  with  50  grains  of  mulk,  in  the  fpace  of  24 
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hours,  without  any  fenfible  effect,  except  the  bringing  Tetanus.! 


on  a  confufed  fleep,  out  of  which  he  frequently  awoke  v 
in  great  hurries,  attended  with  a  violent  pain  in  the 
head,  which  aim  of!  deprived  him  of  his  fenfes.  The 
do£!or  was  afraid  to  extend  the  dofe  ;  and  foon  deter¬ 
mined  to  take  fome  other  method,  though,  at  a.  lofs 
what  method  to  purfue,  as,  during  a  courle  of  almoft 
30  years  pra&ice,  nothing  of  the  fame  kind  had  ever 
fallen  under  his  cognizance  before.  lit  fleeing,  how¬ 
ever,  that  this  diforder  had  always  been  deemed  of  the 
fpafmodic  kind,  and  that  the  good  effects  produced  bjr 
the  extraBum  thehaicum  mull  probably  be  owing  to  the 
relaxing  and  refolving  faculty  of  that  medieinc,  ha 
directed  a  blifter  to  be  applied  between  the  fhoulders, 
the  whole  length  of  the  fpine  *,  the  jaw  to  be  anointed 
with  the  oleum  lateritium ;  and  a  purge  corffilling  of 
the  tin  Bur  a  facra ,  tinBura  j a  lappa:,  and  the  fyrupus  dc 
rhamno  cathartico ,  to  be  given  him.  This  was  repeat¬ 
ed  three  fevcral  times  afterwards,  at  the  di (lance  of 
three  or  four  days  between  each  dofe.  On  the  inter¬ 
mediate  days,  he  was  ordered  the  oleum  fuccini ,  the 
fetid  gum,  and  the  oleum  amygdalinum.  Of  the  firth 
he  took  30  drops,  of  the  gum  20  grains,  and  of  the  laft 


four  ounces,  in  24  hours.  By  thefe  means,  and  thefe 


only,,  the  convulfions  foon  ceafed  5  and  he  grew  daily 
better  and  better,  till  at  the  end  of  a  fortnight  he  was 
able  to  walk  about  his  room,  and  in  lefs  than  three 
weeks  became  in  all  refpe&s  well,  fome  fmall  weaknefs 
in  the  parts  only  excepted.  The  jaw  was  relieved  firft, 
after,  that  the  fpine,  and  lad  of  all  the  legs.  A  pain 
and  uneafinefs-  in  the  places  affe&ed,  neither  of  whieh 
lie  had  felt  before,  were  the  forerunners  of  his  approach* 
ing  amendment. 

From  all  this  it  feems  reafonable  to  conclude,  either 
that  there  is  no  certain  remedy  for  tetanus  in  all  cafes, 
or  that  the  medicines  which  prove  effe&ual  in  one 
conflitution  will  fail  in  another.  Thus,  it  is  poflible, 
that  in  cafes  where  opium  proves  ineffe£lual,  mercury 
may  be  a  remedy  ;  and,  on  the  contrary,  where  mercury 


fails,  opium  may  be  effe&ual ;  and  even  where  both. 


are  ineffe6lual,  the  antifpafmodics  recommended  by  Dr 
Carter  may  be  of  ufe.  It  is  therefore  neceffary  for 
phyficians  to  be  extremely  careful  to  obferve  the  effefls 
of  the  firfl  dofes  of  their  remedies  :  for  if  the  fymp- 
toms  (how  not  the  lead  appearance  of  remiffion  after  a 
large  dofe  of  opium,  it  is  improbable  that  it  can  be 
cured  by  a  repetition  of  the  medicine  j  and  as  no  time 
can  be  loft  with  fafety,  it  will  then  be  proper  to  apply 
mercurial  ointment,  or  whatever  elfe  may  be  judged 
proper. — In  the  Edinburgh  Medical  Commentaries  we 
have  an  account  of  the  cold  bath  being  ufed  as  a  re¬ 
medy,  by  Dr  Thomas  Cochrane,  at  that  time  phyfi- 
cian  at  Nevis.  The  patient  was  an  Eaft  Indian 
boy,  who  had  been  gored  by  a  cow,  and  afterwards 
expofed  to  a  rainy  damp  air  for  fome  hours.  Dr 
Cochrane  aferibes  his  cure  to  the  cold  bath,  whieh 
was  applied  by  dafhing  the  water  upon  his  body. 
But  as  the  patient  at  the  fame  time  got  laudanum,  at 
firft  in  the  quantity  of  200  drops  a-day,  and  afterwards 
in  dill  larger  dofes  ;  and  had  befides  his  throat  and 
fhoulders  anointed  with  warm  oil  of  turpentine,  was 
bled,  and  had  lenient  clyfters  and  laxatives  •,  it  is  by 
no  means  eafy  to  fay  what  fhare  the  cold  bath  had  in 
his  cure.  Dr  Cochrane,  however,  fays  he  has  heard  of 
fome  cafes  being  treated  fuccefsfully  by  cold  water  and 
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Spafmi.  cinchona  In  St  EuRatia  and  St  Kitt*s,  and  in  another 
u-  Hm—J  letter  mentions  his  having  ufed  the  cold  bath  in  other 
cafes  of  tetanus  with  fuecefs.  But  fince  Dr  Cochrane’s 
publication,  a  more  full  and  fatisfadtory  account  of  the 
benefit  of  this  pradiice  has  been  communicated  in  a  pa¬ 
per  pub!  idled  by  Dr  Wright,  in  the  fixth  volume  of  the 
London  Medical  Obfervations.  Dr  Wright  gives  a 
particular  account  of  fix  cafes,  in  which  the  belt  effedts 
Were  obtained  from  daihing  cold  water  upon  the  patient  j 
and  he  obferves,  that  fince  he  firft  ufed  this  method  of 
cure  he  never  failed  in  one  inftancc  to  effect  a  recov¬ 
ery,  and  that  in  a  ftiorter  time  than  by  any  other  me¬ 
thod  hitherto  propofed.  This  pradtice  has  on  fome  oc- 
cafions  been  adopted  by  practitioners  in  Britain,  although 
here  the  difeafe  is  a  much  lefs  frequent  occurrence.  It 
has  particularly  been  employed  with  fuccefs  by  Dr 
Currie  of  Liverpool )  and  we  hope  that  ftill  more  ex¬ 
tend  ve  practice  will  confirm  the  benefit  to  be  derived 
from  it,  although  not  in  every  inftance,  yet  in  many 
cafes  of  this  affedtion.  We  are,  however,  forry  to  fay 
that  we  have  of  late  heard  of  feveral  cafes  in  which  it 
has  been  tried  in  Britain,  and  which,  not  with  (landing 
the  ufe  of  it,  had  a  fatal  termination. 

Very  lately  a  different  mode  of  cure  in  this  affec¬ 
tion  has  been  recommended  by  Dr  Rufh,  profeffor  of 
medicine  in  Philadelphia,  in  a  paper  entitled  Obferva¬ 
tions  on  the  Caufe  and  Cure  of  Tetanus,  publiflied  in 
the  fecond  volume  of  the  TranfaCtions  of  the  Ameri¬ 
can  Philofophical  Society.  Dr  Rufh,  viewing  tetanus 
as  being  a  difeafe  occafioned  by  relaxation,  thinks  the 
medicines  indicated  to  cure  it  are  fuch  only  as  are  cal¬ 
culated  to  remove  this  relaxation,  and  to  reftore  tone 
to  the  fyftem.  On  this  ground  he  recommends  the  li¬ 
beral  ufe  of  wine  and  cinchona ;  and  tells  us,  that  he  has 
employed  them  with  fuccefs  in  aCtual  praCtice,  When 
the  difeafe  arifes  from  an  wound  of  any  particular  place, 
he  recommends  ltimulants  to  the  part  affedted  5  fuch  as 
dilatation  of  the  wound,  and  filling  it  with  oil  of  tur¬ 
pentine.  How  far  this  pradtice  will  be  confirmed  by 
more  extenfive  experience,  we  cannot  take  upon  us  to 
determine.  We  may  only  obferve,  that  a  very  con¬ 
trary  pradtice  has  been  recommended  as  highly  fuccefs- 
ful  by  fome  pradtitioners  in  Spain,  where  tetanic  affec¬ 
tions  are  a  very  frequent  occurrence  in  confequence  of 
flight  accidents.  There  gentle  emollients  are  ftrongly 
recommended,  particularly  immerfing  the  wounded  part 
in  tepid  oil  for  the  fpace  of  an  hour  or  fo  at  a  time, 
and  repeating  this  application  at  fhort  intervals.  By 
this  mode  many  cafes,  after  very  alarming  appearances 
had  taken  place,  are  faid  to  have  been  completely  and 
fpeedily  removed.  While  the  pradtice  is  very  fimple, 
it  appears  at  the  fame  time  in  many  refpedts  very  ration¬ 
al,  and  may  perhaps  be  confidered  as  well  deferving  a 
trial  in  the  firft  inftance. 

Among  otherremedies  employed  in  tetanus  it  has  been 
faid  that  the  fpafms  have  fometimes  been  allayed  by  a 
ftrong  eledtric  fhock.  And  in  obltinate  cafes  eledtricity 
or  galvanifm  certainly  well  deferve  a  trial. 

Genus  XLIX.  TRISMUS, 
as*  The  Locked  Jaw . 

Trifmus,  Sauv.  gen.  117,  Lin .  124.  Sag.  gen.  223. 

Capiftrum,  Vog .  208. 


CINE. 

Sp.  I.  Trismxjs  nascentium. 

Tracked  Jaw  in  children  under  two  months  old. 


38? 

Convulfio. 
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Trifmus  nafeentium,  Sauv.  fp.  1.  HeiJIer  Comp - 
Med.  Pradt.  cap.  xv.  §  10.  Cleglwrn  on  the  Dif- 
eafes  of  Minorca,  Introd.  p.  33.  Hofer .  in  Adt. 
Helvet.  tom.  i.  p.  65. 

This  diftemper  is  fo  elofely  connedted  with  the  teta¬ 
nus,  that  it  ought  rather  to  be  accounted  a  fymptom  of 
the  tetanus  than  a  primary  difeafe.  And  nothing  need 
now  be  added  to  what  has  been  faid  refpedting  tetanus. 
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Trifmus  traumaticus,  Sauv.  fp.  2.  Loud.  Med.  Obf 
vol.  i.  art.  1,  7.  Vol.  ii.  34.  Vol.  iii.  31. 

Vol.  iv.  7. 

Angina  fpafmodica,  Sauv.  fp.  18.  Z winger:,  Adt. 
Helvet.  tom.  iii.  p.  319. 

Convulfio  &  nervi  pundtura,  Sauv.  fp.  2. 

Trifmus  catarrhalis,  Sauv.  fp.  15.  Hillarifs  Barba- 
does,  221.  Lond.  Med.  Obf,  vol.  iv.  7. 

The  internal  remedies  proper  in  all  cafes  of  the  lock¬ 
ed  jaw,  from  whatever  caufe  it  may  proceed,  have  been 
already  mentioned  under  Tetanus:  the  external  treat¬ 
ment  of  wounded  parts  which  may  give  oecafion  to  it 
belongs  to  the  article  Surgery.  But  of  this  alfo  we 
have  offered  fome  obfervations  under  the  head  of  Teta¬ 
nus  ;  and,  indeed,  trifmus  may  be  confidered  as  being 
merely  an  incipient  tetanus,  or  rather  a  flight  degree  of 
that  difeafe. 


Genus  L.  CONVULSIO. 

Convulsions.  % 

Convulfio,  Sauv.  gen.  128.  Lin.  142.  Vog.  191. 

Sag,  gen.  235.  _ 

Convulfio  univerfalis,  Sauv.  fp.  1 1. 

Hieranofos,  Lin .  144.  Vog .  190. 

Convulfio  babitualis,  fp.  1  2. 

Convulfio  intermittens,  Sauv.  fp.  16 . 

Convulfio  hemitotonos,  Sauv.  fp.  15. 

Convulfio  abdominis,  Sauv.  fp.  10. 

Convulfio  ab  inanitione,  Sauv.  fp.  r. 

Convulfio  ab  onanifmo,  Sauv.  fp.  13. 

Scelotyrbe  feftinans,  Sauv.  fp.  2. 

Defcription .  When  convulfions  attack  only  particu¬ 
lar  parts  of  the  body,  they  are  generally  attended  with 
fome  kind  of  paralyfis  at  the  fame  time,  by  which 
means  the  affedted  parts  are  alternately  convulfed  and 
relaxed  ;  a  permanent  convulfion,  or  unnatural  contrac¬ 
tion  of  particular  mufcles,  is  called  a  fpaftn  or  cramp. 
Thefe  partial  convulfions  may  attack  almoft  ’any  part  of 
the  body  ;  and  are  not  unfrequently  fymptomatic,  in 
fevers,  the  cholera  morbus,  &c.  The  involuntary 
ftartings  of  the  tendons,  the  picking  of  the  bedclothes, 

&.c.  in  acute  difeafes  are  all  of  them  convulfive  difor  • 
ders.  Convulfions,  even  when  molt  generally  extend¬ 
ed,  differ  from  epilcpfy  in  not  being  attended  with  any 
mental  affedtion  or  abolition  of  ferife,  and  not  followed 
by  the  fame  torpid  ftate. 

Caufes.  Convulfions,  not  only  of  particular  parts, 
but  alfo  over  the  whole  body,  often  take  place  from 
caufes  not  very  evident.  Sometimes  they  feem  to  de- 
3  C  2  pend 
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^  Spafmi.  pend  on  a  certain  delicacy  or  irritability  of  the  nervous 
~r  *  iyftem,  which  is  framed  with  fuch  exquifite  fenlibility 
as  to  be  Arongly  affe£led  by  the  flighted  caufes.  Deli¬ 
cate  women  are  often  fubjeft  to  hylierieal  convulflons, 
and  alfo  hyponchondriac  people.  Convulflons,  how¬ 
ever,  often  take  their  rife  from  wounds,  irritations  of 
the  ftomaeh  and  inteflines  by  worms,  poifons,  violent 
cathartics  and  emetics,  &c.  j  and  very  often  they  are 
fymptomatie,  as  in  dentition,  the  fmallpox,  and  many 
kinds  of  fevers. 

Prognojis.  Except  in  fome  few  cafes,  convulfive  dif- 
orders  are  always  to  be  dreaded  ;  but  lefs  in  young 
people  than  in  fuch  as  are  advanced  in  life.  Thofe 
which  attack  girls  under  the  agt  of  puberty,  will  gene¬ 
rally  ceafe  on  the  appearance  of  the  menfes  $  and  boys 
have  like  wife  a  chance  of  being  relieved  as  they  ad¬ 
vance  in  life  :  but  in  grown-up  people,  unlefs  the  caufe 
be  very  evident,  a  cure  is  hardly  to  be  expedlcd,  efpe- 
cially  after  the  difeafe  has  been  of  long  continuance. 

Cure.  The  treatment  is  very  much  the  fame  with 
that  of  epilepfy,  afterwards  to  be  confldered  :  but  a  re¬ 
covery^  is  mod  frequently  obtained  by  the  removal  of 
the  exiding  caufe. 


**4  Genus  LI.  CHOREA. 

St  Vitus's  Dance. 

Scelotyrbe,  Sauv.  gen.  136.  Sag.  243. 

Chorea,  Lin.  139. 

Scelotyrbe  chorea  Viti,  Sauv.  fp.  I. 

Chorea  St  Viti,  Sijdenh.  Sched.  Monit. 

Defcription.  This  difeafe  (hows  itfelf  firfl  by  a  kind 
of  lamenefs  or  inflability  of  one  of  the  legs,  which  the 
patients  draw  after  them  in  a  ridiculous  manner :  nor 
can  they  hold  the  arm  of  the  fame  fide  dill  for  a  mo¬ 
ment  }  for  if  they  lay  it  on  their  bread,  or  any  other 
part  of  their  body,  it  is  immediately  forced  away  by  a 
convulfive  motion.  If  they  be  defirous  of  drinking, 
they  ufe  a  number  of  odd  gefliculations  before  they  can 
bring  the  cup  to  their  mouths,  becaufe  their  arms  are 
drawn  this  way  and  that  by  the  convulflons  which  affeft 
them. 

Caufes ,  &c.  The  general  caufe  of  St  Vitus’s  dance 
is  a  debility  of  the  fyflem  ^  and  hence  we  find  it  attaeks 
only  weakly  boys,  and  more  efpecially  girls,  when  un¬ 
der  the  age  of  puberty.  But  the  particular  caufes  de¬ 
termining  the  mufcles  to  be  affefted  in  fuch  and  fuch  a 
manner  are  entirely  unknown. 

Prognofes.  As  this  diforder  fcarcc  ever  attacks  any 
perfons  but  fuch  as  are  under  the  age  of  puberty,  there 
is  almofl  a  certain  profpedl  of  its  being  then  cured, 
though  generally  the  diforder  is  eafily  removed  before 
that  time. 

Chorea,  however,  in  fome  indances,  proves  an  ob- 
ftinate  affe&ion  5  but  is  hardly  in  any  indance  attended 
with  danger. 

Cure.  It  has  hitherto  been  almofl  univerfally  the 
common  pra&ice  to  treat  this  difeafe  with  antifpafmo- 
dics  and  tonics,  particularly  opium,  hyofeiamus,  vale¬ 
rian,  cinchona,  preparations  of  iron,  zinc,  and  copper, 
and  cold  bathing  ^  and  under  the  ufe  of  thefe  the  dif¬ 
eafe  has,  in  general,  been  removed.  But  Dr  James 
Hamilton,  fenior  phyfieian  to  the  Royal  Infirmary  of 
Edinburgh,  in  a  treatife  which  he  has  lately  publiflied 
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PraAicc, 

on  thf.“e  of  Purgative  medieines,  las  recommended  a  Pemhania 
very  different  praftice  in  this  difeafe,  the  u!e,  viz.  of  brilk  y— J 

cathartics  :  thefe  he  advifes  to  be  repeated  daily  for 
fome  time.  The  great  objea,  however,  which  lie  has 
in  view,  is  not  to  evacuate  from  the,  fyftem,  but  to  pro¬ 
duce  a  thorough  and  complete  evacuation  of  the  intefti- 
nal  canal.  He  finds,  that  by  the  firft  dofes,  large  quan¬ 
tities  of  black-coloured  matter  are  difeharged  ;  and  he 
recommends  that  the  ufe  of  the  purgatives  (hould  be 
perfifted  in  till  the  ltools  affume  a  natural  appearance. 

In  confirmation  of  the  utility  of  this  practice,  he  has 
related  feveral  cafes  in  which  it  produced  a  fpeedy  and 
complete  cure  ;  and  equal  fuccefs  has  attended  this 
prafticc  when  diretled  by  feveral  others.  There  can 
therefore  be  no  liefitation  in  recommending  it  at  leallin 
every  obllinate  inftance  of  chorea. 


Genus  LII.  RAPHANIA. 

Raphania,  Lin.  155.  Vog.  143.  Lin.  Amcen.  Acad, 
vol.  vi. 

Convulfio  raphania,  Sauv.  fp.  7. 

Eclampfia  typliodes,  Sauv.  fp.  1.  Sennert.  de  febr. 
1.  iv.  cap.  1 6.  Gregor.  Horji.  Oper.  tom.ii.  l.viii. 
obf.  22.  Brunner  in  Epheni.  Germ.  D.  iii.  A.  ii. 
obf.  224.  W illifch.  ibid.  cent.  vii.  obf.  13.  Wepfer. 
de  Affedt.  Capitis,  obf.  1 20.  Brejlauer  Samm- 
lung  17*7*  Julio,  Septembri,  et  Decembr.  ibid. 
1723,  Januar.  A.  N.  C.  vol.  vii.  obf.  41.  Bruck* 
mann.  Comb.  Norimb.  1743,  p.  50. 

Defcription.  According  to  Sauvages,  this  diflemper 
begins  with  a  latitude  of  the  limbs,  tranfient  colds  and 
Ihiverings,  pain  of  the  head,  and  anxieties  of  the  prge- 
cordia.  Then  come  on  fpafmodic  ftartings  of  the  fin¬ 
gers  and  feet  5  alfo  of  the  tendons  and  mufcles,  confpi- 
cuous  below  the  Ikin.  The  difeafe  is  attended  with 
heat,  fever,  delirium,  flupor,  conflridlion  of  the  breaft, 
fuff  oca  ting  dyfpnoea,  lofs  of  voice,  horrid  convulflons  of 
the  limbs,  preceded  by  a  formication,  or  fenfation  as  of 
ants  or  other  fmall  infedts  creeping  on  the  parts.  In 
this  ftate  of  the  difeafe,  the  convulfive  paroxyfms  are 
attended  with  moft  violent  pains  in  the  limbs,  vomit¬ 
ing,  or  diarrhoea,  with  the  palling  of  worms,  thirfl,  and 
in  young  people  an  unnatural  hunger.  It  continues 
from  ten  days  to  three  months.  About  the  eleventh  or 
twentieth  day,  fome  are  relieved  by  copious  fweats,  or 
purple  exanthemata  :  while  others  fall  into  a  tabes,  with 
flupor,  or  fliffnefs  of  the  joints. 

Caufes ,  &cc.  This  difeafe  is  frequently  epidemic  in 
Suabia  and  other  parts  of  Germany  ;  where  it  is  faid  to 
be  produced  by  feeds  of  radifhes,  which  are  often  mixed 
with  rye  in  that  country  ;  and  from  this  fuppofed  caufe 
the  difeafe  takes  its  name.  It  is  alfo,  however,  a  very 
common  opinion,  that  this  difeafe  depends  on  the  rye 
ufed  in  diet  being  of  a  bad  quality,  and  particularly 
containing  a  large  proportion  of  what  is  called  fpurred 
rye. 

Cure.  In  this  affedlion,  the  cure,  as  far  as  it  has 
yet  been  difeovered,  is  very  much  the  fame  with  that 
of  epilepfy,  the  difeafe  next  to  be  confldered.  But 
from  what  has  been  faid  of  the  advantages  deri¬ 
ved  from  the  ufe  of  purgatives  in  chorea,  analogy 
would  lead  us  to  make  a  trial  of  them  alfo  in  cafes  of 
raphania. 
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MED! 

Genus  LIII.  EPILEPSIA. 
Falling-sickness. 


Epilepfia,  Sau v.  gen.  134.  Lin .  143.  Vog.  188. 
Sag.  gen.  24.  Boerh.  1071.  Hoffm .  III.  9.  Junck. 
54* 

Eclampfia,  Sauv .  gen.  133.  180.  gen.  240. 

287  Sp.  I.  The  CEREBRALIS ,  or  Epilepfy  depending  on  an 
affe£tiun  of  the  Brain. 


Epilepfia  pie thorica,  Sauv.  fp.  1. 
Eclampfla  plethorica,  Sauv.  fp.  j, 
Epilepfia  cache£tica,  Sauv.  fp.  2. 


ass  Sp.  II.  The  STMPATHJCA ,  or  Sympathetic  Epilepfy , 
with  a  fenfation  of  fomething  riling  from  a  certain 
part  of  the  body  towards  the  head. 

Epilepfia  fympathica,  Sauv.  fp.  8. 

Epilepfia  pedifymptomatica,  Sauv.  fp.  6. 


Sp.  III.  The  OCCASIONALIS ,  or  Epilepfy  arifing  from 
various  irritating  caufes. 

Epilepfia  traumatica,  Sauv.  fp.  13. 

Eclampfia  traumatica,  Sauv.  fp.  9. 

Epilepfia  &  dolore,  Sauv.  fp.  10. 

Epilepfia  rachialgica,  Sauv.  fp.  14. 

Eclampfla  it  doloribus,  Sauv.  fp.  4. 

a,  Rachialgica. 

b,  Ab  otalgia. 

c,  A  dentitione. 

Eclampfla  parturientium,  Sauv.  fp.  3. 

Eclampfla  verminofa,  Sauv.  fp.  2. 

Eclampfia  ab  atropa,  Sauv.  fp.  II.. 

Eclampfia  abvoenanthe,  Sauv.  fp.  12. 

Eclamplia  a  cicuta,  Sauv.  fp.  13. 

Eclampfia  h  coriaria,  Sauv.  fp.  14. 

Epilepfia  exanthematica,  Sauv.  fp.  II., 

Epilepfia  cachcdtica,  Sauv.  fp.  2. 

Epilepfia  ftomachica,  Sauv.  fp.  3. 

Eclampfia  h  faburra,  Sauv.  fp,  5. 

Epilepfia  h  pathemate,  Sauv.  fp.  7. 

Eclampfia  ab  inanitione,  Sauv.  fp.  8. 

Epilepfia  neophytorum,  Sauv.  fp.  15. 

Defcription .  The  epilepfy  often  attacks  fuddenly, 
and  without  giving  any  warning :  but  more  frequently 
is  preceded  by  a  pain  in  the  head,  latitude,  fome  di- 
llurbance  of  the  fenfes,  unquiet  fleep,  unufual  dread, 
dimnefs  of  fight,  a  noife  in  the  ears,  palpitation  of  the 
heart,  coldnefs  of  the  joints ;  and  in  fome  there  is  a 
fenfation  of  formication,  or  a  cold  air,  &c.  afeending 
from  the  lower  extremities  towards  the  head.  In  the 
fit,  the  perfons  fall  fuddenly  to  the  ground  (whence  the 
name  of  the  J ailing- /icknej. i),  frequently  with  a  violent 
cry.  The  thumbs  are  ihut  up  clofe  in  the  palms  of 
the  hands,  and  are  with  difficulty  taken  out  ;  the  eyes 
are  diftorted,  fo  that  nothing  but  the  whites  are  to  be 
feen  •,  all  fenfation  is  fufpended,  infomuch,  that  by  no 
fmell,  noife,  or  otherwife,  nor  even  by  pinching  the 
body,  can  they  be  brought  to  themfelves ;  they  foam 
at  the  mouth,  with  a  hiding  kind  of  noife  *,  the  tongue 
is  frequently  lacerated  by  the  teeth,  and  there  is  a  vio¬ 
lent  convullive  motion  of  the  arms  and  legs.  Somc- 
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times,  however,  the  limbs,  inftead  of  being  agitated  by 
convullive  motions,  are  all  fiiff,  and  the  patients  are  ' 
as  immoveable  as  a  ftatue.  In  children,  the  penis  is 
erected  j  and  in  young  men  there  is  an  emiffion  of  the 
femen,  and  the  urine  is  often  thrown  out  to  a  confi- 
derable  difiance.  At  length  there  is  a  remiffion  of 
the  fymptoms,  and  the  patients  recover  after  a  longer 
or  lhorter  interval ;  when  they  complain  of  a  pain,  tor¬ 
por,  or  heavinefs  of  the  head,  with  a  laffitude  of  all 
the  joints. 

Caufes ,  &c.  The  diffe&ion  of  epileptic  fubje£ts  ha? 
fhown  a  variety  of  morbid  appearances,  which  may  be 
fuppofed  to  have  contributed  to  the  difeafe  j  fucli  as, 
indurations  in  the  brain  or  meninges  *,  caries  of  the  in¬ 
ternal  furface  of  the  cranium  \  proje61ions  of  the  bony 
fubftance  of  the  fame,  preffing  upon  the  brain  \  collect 
tions  of  ferum  or  purulent  matter,  and  earthy  concre¬ 
tions  within  the  Ikull ;  befides  many  others  which  are 
recorded  by  Bonetus,  Morgagni,  and  Lieutaud.  But 
often  the  caufes  are  impoifible  to  be  difeovered  \  for 
even  in  thofe  who  have  died  of  the  difeafe,  the  brain 
and  all  other  parts  of  the  nervous  fyftem  have  been  ap¬ 
parently  found.  The  difeafe  will  attack  ftrong  as  well 
as  weak  pc  pie  5  and  in  thofe  who  are  fubje£l  to  it, 
Kny  confiderable  excefs  in  drinking,  a  furfeit,  violent 
paffion,  or  venery,  &c.  will  certainly  bring  on  a  fit. 
Some  have  epileptic  paroxyfms  returning  periodically 
after  confiderable  intervals  5  and  the  difeafe  has  been, 
thought  to  have  fome  dependence  on  the  phafes  of  the 
moon. 

Prognofts.  If  the  epilepfy  comes  on  before  the  time 
of  puberty,  there  are  fome  hopes  of  its  going  off  at 
that  time.  But  it  is  a  bad  fign  when  it  attacks  about 
the  21ft  year,  and  ftill  worfe  if  the  fits  grow  more  fre¬ 
quent ;  for  then  the  animal  funflions  are  often  deftroy- 
cd,  as  well  as  thofe  of  the  mind,  and  the  patient  be¬ 
comes  fiupid  and  fooliffi.  Sometimes  it  will  terminate 
in  melancholy  or  madnefs,  and  fometimes  in  a  mortal 
apoplexy  or  palfy.  It  has  fometimes,  however,  been 
obferved,  that  epilepfies  have  been  removed  by  the  ap¬ 
pearance  of  cutaneous  difeafes,  as  the  itch,  fmallpox, 
meafles,  See.  While  the  difeafe  is  recent,  therefore, 
we  are  not  to  defpair  of  a  cure  5  but  if  it  be  of  long 
Handing,  or  hereditary,  there  is  very  little  reafon  to  ex¬ 
pert  that  it  can  be  removed. 

Cure.  From  the  fymptoms  occurring  in  epilepfy, 
which  confifts  of  involuntary  convulfive  motions,  and 
an  affection  of  the  mental  powers,  there  is  reafon  to 
conclude  that  the  fit  immediately  depends  on  the  in- 
du£tion  of  fome  peculiar  a£lion  of  the  brain ;  but  that 
convulfions  may  enfue  from  this  caufe,  it  would  feem 
neceffary  that  there  fhould  alfo  occur  a  peculiar  dif- 
pofition  to  a£lion  in  the  moving  fibres.  On  this 
ground,  then,  we  may  fuppofe  the  cure  to  be  chiefly 
expelled  on  one  of  two  principles  5  either  by  our  be¬ 
ing  able  to  prevent  the  peculiar  adlion  of  the  brain, 
or  to  remove  the  difpofition  to  a£lion  in  the  moving 
fibres.  The  firft  is  chiefly  to  be  accompliflied  by  the 
removal  of  irritating  caufes,  by  preventing  their  influ¬ 
ence  from  being  propagated  to  the  brain,  when  they 
are  applied  to  remote  parts  *,  or  by  counteracting  their 
influence,  from  inducing  in  the  brain  a  ftate  of  aflion 
different  from  that  to  which  they  give  rife.  The  fe- 
cond  end  is  chiefly  to  be  obtained  by  diminifliing 
the  mobility  of  the  nervous  energy,  and  by  ffrength- 
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Spafmi.  ming  the  tone  of  the  moving  fibres.  *Jfc  mufl,  however, 
be  allowed,  that  in  all  convulfive  diforders,  excepting 
thofe  which  are' cured  by  nature  about  the  time  of 
puberty,  the  cure  by  artificial  means  is  very  difficult. 
Numherlefs  fpecifics  have  been  recommended,  but  all 
of  them  have  failed  of  anfwering  the  expe&ation. 
When  the  caufe  can  be  difcovered,  that  muft  be  remo¬ 
ved.  In  other  cafes,  the  cold  bath,  Valerian  root,  caltor, 
irmfk,  opium,  the  fetid  gums,  cinchona,  with  the  whole 
tribe  of  nervous  and  antifpafmodic  medicines,  have 
been  recommended :  but  none  of  thefe,  or  indeed  any 
‘  Combination  of  them,  have  been  found  generally  ufeful ; 
though  the  {lighter,  or  fymptomatic  cafes,  may  often  be 
removed  by  them. 

Of  late  the  calx  or  oxide ,  improperly  called  the 
''flowers,  of  zinc,  have  obtained  fuch  reputation  in  con- 
vuliive  diforders  as  to  be  received  into  the  Edinburgh 
Pharmacopoeia  under  the  title  of  oxidum  %inci .  They 
were  propofed  by  Dr  Gaubius  as  an  antifpafmodic,  in  his 
Adverfaria ;  and  their  efficacy  has  firccc  been  confirmed 
by  various  obfervations.  In  an  inaugural  differtation 
-rpublifhed  by  Dr  Hart  at  Leyden,  the  medical  virtues 
of  the  flowers  of  zinc  are  confidered.  He  obferves, 

■  that  they  have  long  been  ufed  externally,  chiefly  for  in¬ 
flammations  of  the  eyes  from  acrid  lymph.  Glauber 
firft  propofed  the  internal  ufe  of  them  ;  and  Gaubius 
difcovered  them  to  be  the  remedy  of  a  celebrated 
•  empiric  Luddemannus,  which  he  ftyled  his  luna  flxata . 
After  this  he  exhibited  them  with  fuccefs  in  convulfive 
and  fpafmodic  difeafes.  Dr  Hart  fuppofes,  that  they 
either  as  abforbents,  or  as  pofleffing  a  fpecific  vir¬ 
tue  :  but  is  a  ftrong  advocate  for  their  efficacy,  on 
whatever  principles  they  may  operate ;  and,  in  favour 
of  his  opinion,  relates  feven  cafes  in  which  they  proved 
fuecefsful.  A  girl  of  17  years  of  age  was  feized  vrith 
a  flight  chorea  from  a  fright ;  and  when  the  difeafe  had 
Continued  fix  days,  ffie  began  to  take  the  flowers  of 
zinc,  by  which  her  diforder  was  removed  in  lefs  than 
three  weeks.  Her  cure  required  only  16  grains  of  the 
zinc.  In  a  few  months  the  complaints  returned,  from 
the  fame  caufe  \  and  were  removed  by  four  grains  of 
the  medicine  divided  into  10  dofes.  A  boy  of  about 
four  years  old,  labouring  under  a  real  epilepfv,  fufpeft- 
ed  to  be  hereditary,  was  cured  by  a  grain  of  the  flowers 
of  zinc  taken  every  day  for  fome  time. — A  man  50 
years  old,  thrown  into  convulfions  from  a  violent  paf- 
fion,  wras  cured  by  a  grain  of  the  calx  taken  every  two 
hours.  The  difeafe  had  gone  off  upon  venefe&ion  and 
the  ufe  of  fome  other  remedies  $  but  returned  again  in 
two  weeks,  when  it  wTas  finally  removed  by  the  zinc. 
The  two  laft  cafes  are  related  from  Dr  Gaubius,  who 
affirms  that  he  has  ufed  the  flowers  of  zinc  in  cafes  of 
the  chincough,  hyfteric  hiccough,  and  fpafmus  cynicus  \ 
that  they  frequently  did  more  than  other  medicines,  but 
were  by  no  means  fuecefsful  in  every  cafe.  The  other 
cures  mentioned  by  Dr  Hart  arc  fimilar  to  thofe  above 
mentioned.  But  it  does  not  appear  that  he  ever  faw  a 
confirmed  epilepfy  cured  by  this  medicine. 

In  the  firft  volume  of  the  Edinburgh  Medical  Com¬ 
mentaries,  we  bave>an  account  by  Mr  Benjamin  Bell, 
of  a  man  affli61ed  writh  a  confirmed  epilepfy,  who  was 
confiderably  relieved  by  the  flowers  of  zinc. 

In  a  young  man  labouring  under  the  epilepfy,  in 
whom  the  fits  were  preceded  by  an  aura  epileptica ,  or 
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fenfatxon  like  air  anfmg  from  the  infide  of  the  knee-  Epiiepfia. 
joint,  the  difeafe  was  alfo  relieved,  but  not  Cured.  1 —  v 

Dr  Percival  relates  fome  cafes  of  epilepfy  which  feem 
to  have  been  cured  by  the  flowers  of  zinc  5  and  in  other 
cafes,  where  the  difeafe  was  not  entirely  removed  by  it, 
the  fpafms  were  neverthelefs  much  mitigated.  He  did 
not  obferve  that  it  promoted  any  evacuation  j  excepting 
that  in  fome,  upon  being  firft  taken,  it  occafioned  a 
little  ficknefs,  which  went  off  with  a  ftool.  He  adds, 
that  thofe  apothecaries  who  do  not  prepare  this  medi¬ 
cine  themfelves,  are  in  great  danger  of  being  impofed 
upon,  as  it  is  fometimes  a  mere  corrofion  of  the  zinc  by 
an  aeid,  and  even  imperfe&ly  wafhed. 

The  good  effects  of  the  oxide  of  zinc  as  an  antifpaf- 
modic  are  alfo  attefted  by  Dr  Haygarth  of  Chefter  and 
Dr  White  of  York.  The  former  gives  a  tell  of  their 
goodnefs  which  may  be  of  ufe  to  thofe  who  do  not 
prepare  them,  namely,  that  the  true  flowers  of  zinc, 
when  ffrongly  heated,  become  yellow,  but  reafliime 
their  white  colour  on  being  allowed  to  cool.  The  lat¬ 
ter  gives  a  cafe  of  hieranofos,  or  ftrange  convulfions  *  of 
almoft  all  the  mufcles  of  the  body,  cured  by  zinc,  af¬ 
ter  a  number  of  other  remedies  had  failed.  But,  al¬ 
though  from  thefe  and  other  refpedlable  authorities, 
there  can  be  no  doubt  that  zinc  has  often  been  fuccefs-  • 
ful  in  epilepfy  5  yet  it  is  equally  certain,  that  in  many 
others  it  lias  had  a  fair  trial,  without  .producing  any 
benefit. 

In  Dr  Home’s  clinical  experiments  and  hiftories,  al¬ 
fo,  oxide  of  zinc  is  mentioned  as  having  been  found  fer- 
viceable  upon  trial  in  the  Royal  Infirmary  of  Edin¬ 
burgh.  Of  the  other  principal  remedies  which  have 
been  reeommended  for  the  epilepfy  and  other  convul¬ 
five  diforders  allied  to  it,  We  have  the  following  ac¬ 
count  by  the  fame  author. 

1.  The  cold-bath  w  as  tried  in  one  who  had  a  convul¬ 
five  diforder  of  one  fide,  but  the  fymptoms  were  ren¬ 
dered  much  worfe  by  it. 

2.  VenefeBion .  Not  to  be  depended  on  in  convul¬ 
fions. 

3.  EleBricity .  In  two  convulfive  cafes  was  of  no 
fervice. 

4;  Epijpaflics .  Do  not  feem  to  he  -powerful  antifpaf- 
modics. 

5.  Valerian .  In  nine  convulfive  cafes,  for  which 
this  remedy  has  been  reckoned  almoft  a  fpeeific,  it  not 
only  made  no  cure,  but  could  fcarcely  be  reckoned  to 
do  any  good.  Dr  Home  fuppofes  that  it  a£ls  as  a  bit¬ 
ter  tonic,  fomething  like  the  ferpentaria  Virgini- 
ana.  Though  much  ufed  at  prefent,  he  tells  us  it  has 
always  appeared  to  him  a  weak,  often  a  hurtful,  me¬ 
dicine. 

6.  Mujk.  Six  convulfive  patients  treated  with  large 
dofes  of  this  remedy,  were  neither  cured  nor  in  the  leaf! 
relieved. 

7.  Cajlor  feems  to  be  unworthy  of  the  confidence 
formerly  put  in  it.  It  is  indeed  poflefled  of  a  fedative 
power,  and  therefore  may  be  ufeful  in  fpafmodic  fe- 
verifh  cafes. 

8.  Afafcetida  has  confiderablc  antifpafmodic  powers, 
but  is  not  always  fuecefsful.  It  heats  and  quickens  the 
pulie  ;  antf  is  therefore  improper  in  cafes  attended 
■with  inflammation.  It  difagrees  with  fome  from  a  pe¬ 
culiarity  of  conftitution  \  exciting  pain  in  the  ftomacb, 
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Spafrai.  and  vomiting :  but  this  can  be  known  only  after  the  ex- 
I— hibition  of  the.  medicine. 

9.  Cinchona ...  Ot  feven  fpafmodic  cafes,  fix  were  ei¬ 
ther  cured  or.  mitigated.  An  epilepfy  of  eight  years 
Handing  was  very  much  relieved  by  taking  the  bark  for 
a  monthy  and  one  of  two  years  Handing  by  taking  it 
for  ten  days.  But  the  medicine  is  of  a  heating  nature, 
and  therefore  is  not  to  be  employed  in  eafts  attended 
with  inflammatory  fymptoms. 

10 .  Peony  root  was  given  to  two  epileptic  patients 
without  the  leafl  fuccefs. 

11.  Vifcus  quercinus,  or  mifletoe,  was  given  in  the 
quantity  of  two  fcruples- five  times  a-day  to  an  epileptic 
patient,  without  fuccefs. 

1 2.  Extra  Slum  hyofeiami  was  given  to  an  epileptic 
patient,  to  one  afflided  with  the  hemitotonos,  and  to 
one  who  laboured  under  the  hyfleric  affediou,  without 
the  leafl  good  effed. 

13.  Folia  aurantiorum  were  exhibited  with  the  like 
bad  fuccefs.  Five  drams  of  the  powdered  leaves  vrere 
taken  at  once  without  any  fenfible  cited. 

14.  Cardamine  pratenfis,  in  three  epileptic  cafes,  was 
not  attended  with  any  fuccefs. 

15.  Opium  did  no  good. 

1 6.  Ammoniaretum  cupri  made  no  cure  in  four  cafes 
of  epilepfy  in  which  it  was  tried. 

That  in  many  cafes  all  thefe  remedies  have  been  em¬ 
ployed  without  fuccefs,  is  not  to  be  denied  :  and  in¬ 
deed  it  may  with  confidence  be  afferted,  that  a  great 
majority  of  cafes  of  epilepfy  are  incurable  by  any  re¬ 
medy  that  has  yet  been  difeovered.  At  the  fame  time, 
as  there  is  incontrovertible  evidence  that  fome  of  them 
have  fucceedcd  at  leafl  in  certain  cafes,  the  more  power¬ 
ful  may  always  be  eonfidered  as  deferving  a  fair  trial. 
The  ammoniaretum  eupri,  in  particular,  feems  well  en¬ 
titled  to  the  attention  of  praditioners  ;  for  though  it  be 
a  medicine  of  great  adivity,  yet  under  prudent  admini- 
ilration  it  may  be  employed  even  with  very  young  fub- 
jeds  without  any  hazard  ;  and  in  feveral  inveterate 
cafes,  which  had  obflinately  refilled  other  medicines,  it 
has  brought  about  a  complete  recovery. 

S90  Genus  LIV.  PALPITATIO. 

Palpitation  of  the  Heart. 

Palpitatio,  Sauv .  gen.  130.  Lin .  132.  Vog.  213. 

Sag.  237.  Hojfm .  III.  83.  Lunch.  33. 

The  palpitation  of  the  heart  is  fometimes  fo  violent, 
that  it  may  be  heard  at  a  confiderable  diflanee.  It  may 
proceed  from  a  bad  conformation  of  the  heart  itfelf,  or 
fome  of  the  large  vclfels.  It  may  alfo  be  occafioned  by 
■wounds  or  abfceflfes  in  the  heart;*  or  it  may  proceed 
from  polypous  concretions  or  offilications  of  that  vifcus, 
or  from  plethora,  fear,  or  fpafmodic  affedions  of  the 
nervous  fyflem.  When  it  proceeds  from  difeafes  of  the 
heart  or  large  vefiels,  it  is  abfolutely  incurable.  In 
fpafmodic  cafes,  the  remedies  above  related  may  be  ufed. 
If  the  patient  be  plethoric,  bleeding  will  probably  re¬ 
move  the  diforder,  at  leafl  for  the  prefent. 

Genus  LV.  ASTHMA. 

Aflhma,  Sauv.  gen.  14  c.  Lin.  161.  Vog.  2 68. 
Sag.  gen.  282. 
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Aflhma  convulfivum,  et  fpafmodico-flatrlentum, 
Hoffm.  III.  94.  ' 

Aflhma  Ipaflicum,  Lunch,  tab.  51. 

Sp.  I.  Spontaneous  ASTHMA. 

Aflhma  humidum,  Sauv.  fp.  1.  Flatulentum,  F/oyer 
on  the  Aflhma,  chap.  i. 

Aflhma  convulfivum,  Sauv.  fp.  2.  Willis  Pharm. 
rat.  P.  II.  fed.  i.  cap.  .12. 

Aflhma  hyflericum,  Sttuv.  fp.  3.  Floyer  on  the 
Aflhma,  chap.  i. 

Aflhma  ftomachicum,  Sauv.  fp.  8.  Floyer ,  Scheme 
of  the  fpecies  of  Aflhma.  Periodic  Aflhma,  6. 

Orthopnoea  fpafmodica,  Sauv.  fp.  3. 

Orthopncea  hyflerica,  Sauv .  fp.  4. 

Sp.  II.  The  Exanthematic  ASTHMA. 

Aflhma  exanthematicum,  Sauv.  fp.  11. 

Aflhma  cachedicum,  Sauv.  fp.  13. 

Sp.  III.  The  Plethoric  ASTHMA. 

Aflhma  plethoricum,  Sauv.  fp.  15. 

The  aflhma  is  a  chronic  difeafe,  which  may  continue 
to  give  very  great  diilrefs,  at  intervals,  for  a  confider¬ 
able  number  of  years.  Sir  John  Floyer,  when  he  wrote 
his  celebrated  treatife,  had  laboured  under  repeated  pa- 
roxyfms  for  thirty  years. 

The  common  dillindion  is  into  humid  and  dry  ;  the 
former  is  accompanied  with  an  expedoration  of  mucus 
or  purulent  matter,  but  the  latter  is  not.  In  the  ge¬ 
nuine  humoral  aflhma,  the  patients  are  obliged  to  lean 
forward  ;  the  infpiration  is  lliort  and  fpafmodic  3  and 
the  expiration  very  flow. 

AAhmatic  perlbns  have  generally  fome  warning  of 
the  attack,  from  a  languor,  lofs  of  appetite,  oppref- 
fion,  and  fwelling  of  the  flomach  from  flatulence, 
which  precede  the  fit  ;  but  it  is  ufually  in  the  middle 
of  the  night  that  the  violent  difficulty  of  breathing 
comes  on. 

The  duration  of  the  paroxyfm  is  uncertain,  as  it  will 
fometimes  terminate  in  three  or  four  hours,  while  at 
other  times  it  will  continue  for  as  many  days  ;  nay, 
it  has  been  known  to  lafl  three  weeks  w  ithout  inter- 
million.  While  it  fubfifls,  the  patient  is  in  very  great 
difire fs,  not  being  able  to  lie  in  bed,  nor  fcarcely  to 
fpeak  or  expedorate,  fo  great  is  the  difficulty  of 
breathing ;  and  yet,  notwithflanding  all  this  apparent 
interruption  to  the  free  paflage  of  the  blood  through 
the  lungs,  an  inflammation  here  feldom  or  never  fu- 
pervenes  a  fit  of  the  aflhma.  As  the  paroxyfm  wears 
off,  and  the  breathing  becomes  free,  there  is  more  or 
lefs  of  an  expedoration  of  mucus ;  and  the  urine, 
from  being  pale  and  limpid,  becomes  high  coloured, 
and  lets  fall  a  copious  fediment. 

In  order  to  obtain  relief  in  the  fit,  ive  mufl  fome- 
times  bleed,  unlefs  extreme  wTeaknefs  or  old  age  fhould 
forbid,  and  repeat  it  according  to  the  degrees  of 
ftrength  and  fulnefs;  a  purging  clyfler,  with  a  folu- 
tion  of  afafoetida,  mufl  be  immediately  injeded  ;  and 
if  the  violence  of  the  fymptoms  fhould  not  fpeedily  a- 
bate,  it  will  be  proper  to  apply  a  bliflering  plafler  to 
the  neck  or  breafl. 

In  the  height  of  the  paroxyfm,  an  emetic  might  be 

followed 
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t  Spafmi.  followed  by  dangerous  fymptoms,  as  It  would  increafe 
the  accumulation  of  blood  in  the  veflels  of  the  head  ; 
but  vomiting  will  often  prevent  a  fit  of  the  afthma,  ef- 
pecially  if  the  ftomach  fliould  chance  to  be  loaded  with 
any  fort  of  faburra.  A  very  flrong  infufion  of  roafted 
coffee  has  been  found  to  give  eafe  in  an  afthmatic  pa- 
roxyfm. 

Sir  J ohn  Pringle  fays  it  is  the  beft  abater  of  the  pa- 
roxyfms  of  the  periodic  afthma  that  he  has  feen.  The 
coffee  ought  to  be  of  the  beft  Mocco,  newly  burnt,  and 
made  very  ftrong  immediately  after  grinding  it.  He 
commonly  ordered  an  ounce  for  one  difti  •  which  is  to 
be  repeated  frefh  after  the  interval  of  a  quarter  or  half 
an  hour  ;  and  which  is  to  be  taken  without  milk  or  fu- 
gar.  The  medicine  in  general  is  mentioned  by  Muf- 
grave  in  his  treatife  de  Arthritide  anornala  ;  but  he  firft 
heard  of  it  from  a  phyfician  in  Litchfield,  who  had 
been  informed  by  the  old  people  of  that  place,  that  Sir 
John  Floyer,  during  the  latter  part  of  his  life,  kept  free 
from,  or  at  leaft  lived  eafy  under,  his  afthma,  from  the 
ufe  of  very  ftrong  coffee.  This  difcoveryr,  it  feems,  he 
made  after  the  publicatipn  of  his  book  upon  that  dif¬ 
eafe.  Dr  Pereival  fays  he  has  frequently  dire&ed  cof¬ 
fee  in  the  afthma  with  great  fuceefs. 

In  the  intervals  of  the  fit,  perfons  fubjeft  to  the  afth¬ 
ma,  cfpecially  the  humid  fpecies,  fhould  take  emetics 
from  time  to  time.  An  infufion  of  tobacco  is  an  eme¬ 
tic  that  has  been  faid  to  be  very  ferviceable  in  fome 
afthmatic  cafes  ;  but  its  operation  is  both  fo  diftrefting 
and  fo  dangerous,  that  it  will  never  probably  be  intro¬ 
duced  into  common  ufe  as  an  emetic.  Smoking  or 
chewing  the  fame  has  been  known  to  prevent  the  fre¬ 
quency  and  feverity  of  the  paroxyfms.  Afthmatic  pa¬ 
tients  may  alfo  ufe  the  lac  ammoniaci ,  with  a  due  pro¬ 
portion  of  oxijmel  fcilliticum  and  vinum  antvnoniale , 
with  a  view  to  promote  expe&oration  ;  or  the  gum  am¬ 
moniac,  and  others  of  fimilar  virtues,  may  be  formed 
into  pills,  and  combined  with  foap,  as  mentioned  for 
the  dyfpnoea  pituitofa  j  or  a  mafs  may  be  compofed  of 
afafoetida  and  balfam  of  Tolu,  with  fyrup  of  garlic  •, 
and  thefe  pills  may  be  wafhed  down  by  a  medicated 
wine,  impregnated  with  fquills,  horfe-radifh  root,  and 
muftard  feed  •,  or  a  ftrong  bitter  infufion,  with  a  little 
antimonial  wine. 

In  fome  cafes  crude  mercury  will  be  found  ferviee- 
able  ;  in  others  flowers  of  fulphur,  made  into  an  elec¬ 
tuary  with  honey  or  fyrup  of  garlic  *,  and  if,  notwith- 
ftanding  the  ufe  of  thefe  things,  a  coftive  habit  fliould 
prevail,  it  will  be  neceflary,  from  time  to  time,  to  give 
a  few  grains  of  pills  of  aloes  and  myrrh,  foap  and 
aloes,  or  a  mafs  of  equal  parts  of  rhubarb,  fcammony, 
and  foap. 

#  The  dry  or  fpafmodic  ajlhma,  during  the  extreme 
violence  of  the  fit,  Is  beft  relieved  by  opiates  5  and 
fometimes  very  large  dofes  are  required.  But  in  order 
to  obtain  permanent  relief,  nothing  is  found  to  anfwer 
better  than  ipecacuanha  in  fmall  dofes.  Three,  five, 
eight,  or  ten  grains,,  according  to  the  ftrength  and  con- 
ftitution  of  the  patient,  given  every  other  day,  have 
been  produ&ive  of  the  happieft  effe&s  ;  a&ing  fome¬ 
times  as  an  evacuant,  pumping  up  the  vifeid  phlegm  \ 
at  others,  as  an  antifpafmodic  or  fedative.  Iflues  are 
generally  recommended  in  both  fpecies,  and  will  often 
be  found  ufeful. 

Changes  of  weather  are  ufually  felt  very  fenfibly  by 
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afthmatic  people,  who  in  general  cannot  live  with  to-  T>v 
lerable  eafe  in  the  atmofphere  of  large  cities  •  though 
we  (hall  fometimes  meet  with  patients  who  agree  bet¬ 
ter  with  this  air,  which  is  fo  replete  with  grofs  efflu¬ 
via  of  various  kinds,  than  with  the  pureft  that  can  be 
found  in  country  fituations.  And  fome  are  found  who 
breathe  with  the  moll  eafe  in  a  crowded  room,  with  a 
fire  ajid  candles. 

A  light  diet  of  meats  that  are  eafy  of  digeftion,  and 
not  flatulent,  is  requifite  for  afthmatic  people  5  and  the 
exereife  of  riding  is  often  highly  ferviceable. 

#  When  the  afthma  is  found  to  depend  on  fome  other 
difeafe,  whether  it  be  the  gout  or  an  intermittent  fever, 
or  when  it  proceeds  from  the  linking  in  of  fome  cuta¬ 
neous  eruption, .regard  mull  always  be  had  to  the  primary 
difeafe:  thus,  in  the  ajlhma  arthriticum ,  finapifms  to 
the  feet,  or  bliftering,  will  be  abfolutcly  neceflary,  in 
order,  if  pofiible,  to  bring  on  a  fit  of  the  gout.  And 
when  the  dregs  of  an  ague  give  rife  to  an  afthma,  which 
is  termed  febriculofum,  and  invades  at  regular  intervals, 
we  muft  have  recourfe  to  the  Peruvian  bark.  The 
ajlhma  exanthematicum  will  require  blifters  or  iflues, 
to  give  vent  to  the  acrid  matters  which  were  repelled 
from  the  furface  of  the  body  \  and  courfes  of  fulphureous 
waters,  goats  whey,  and  fweetening  diet  drinks,  or 
perhaps  mercurial  alteratives,  in  order  to  correct  the- 
fliarpnefs  of  the  juices. 

Genus  LVI.  DYSPNOEA. 

Habitual  DlFFJCULTT  of  BREATHING . 

Dyfpncea,  Sauv .  gen.  144.  Lin .  160.  Vog.  267. 
Sag.  251.  Jwick.  32. 

Sp.  I.  The  Catarrhal  DTSFNOEA . 

Afthma  catarrhale,  Sauv.  fp.  16. 

Afthma  pneumonicum,  Willis  Pharm.  rat.  P.  II. 
feft.  i.  cap.  1 2. 

Afthma  pituitofum,  Hojfm.  III.  fe£l.  ii,  cap.  2.  §  3, 

Afthma  pneumodes,  Sauv.  fp.  17. 

.  This  is  readily  known  by  the  fymptoms  of  pneumo¬ 
nia  and  catarrh  attending  it,  and  to  the  removal  of 
thefe  fymptoms  the  care  of  the  phyfician  muft  be  prin¬ 
cipally  dire&ed. 

Sp.  II.  The  Dry  DTSFNOEA . 

Dyfpnoea  a  tuberculis,  &  hydatibus,  &c.  Sauv.  fp.  2, 

4,  5,  20. 

Orthopncea  &  lipomate,  Sauv.  fp.  18. 

This  is  generally  accompanied  with  a  phthifls  pul- 
monalis  ;  but  Sauvages  mentions  one  fpecies  of  phthifls 
to  which  the  dry  dyfpncea  feems  more  particularly  to 
belong.  The  patients  fall  away  by  degrees,  and  have 
a  great  difficulty  of  breathing,  continual  tfiirft,  and  lit¬ 
tle  or  no  fpitting.  When  opened  after  death,  their 
lungs  are  found  not  to  be  ulcerated,  but  fhrivelled  and 
contra&ed  as  if  they  had  been  fmoke-dried.  Goldfmitbs 
and  chemifts  are  faid  to  be  fubjeCl  to  this  difeafe  by 
reafon  of  the  vapours  they  draw  in  with  their  breath-. 
Sauvages  doth  not  mention  any  particular  remedy* 
Shortnefs  of  breath  arifing  from  tubercles ,  as  they  are 
termed,  or  a  feirrhous  enlargement  of  the  lymphatic 
glands  which  arc  difperfed  through  the  lungs,  is  com* 
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Spafmi.  rnonly  found  in  ferophulous  habits,  and  may  be  difiin- 
‘-"■'v"""*  guifned  by  the  coneomitaney  of  thofe  external  fwellings 
ahd  appearances  which  particularly  mark  the  fcrophula. 
This  fpecies  of  dyfpnoea  generally  ends  in  a  phthifis. 
Courfes  of  goats  whey,  and  of  fea  water,  have  been 
known  to  do  ferviee ;  but  it  mult  be  con  felled,  that  a 
perfeft  cure  is  feldom  obtained.  Iffues  are  of  ufe  in 
thefe  cafes,  as  they  appear  to  prevent  the  ill  effects  of 
over  fulnefs,  if  it  fhould  happen  at  any  time  to  fuper- 
v'ene. 

spS  Sp.  III.  DYSPNOEA  from  Changes  in  the  Wedther . 

( Sauv .  fp.  1 2.). 

This  feems  to  be  a  difeafe  entirely  fpafmodie,  and 
the  antifpafmodics  already  related  are  accordingly  indi¬ 
cated. 
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which  neither  fliowed  itfelf  externally,  nor  could  be  Tertuffis. 
removed  by  any  medicines.  \r- 

Other  fpecies  of  dyfpnoea  have  been  eoefidered  un¬ 
der  Phthisis.  It  is  frequently  fymptomaiie  of  diieafes 
of  the  heart  and  large  veffeis,  or  fwellings  of  the  abdo¬ 
men,  6cc, 


Genus  LVIL  PERTUSSIS. 

Chin  cough. 

Pertuflis,  Sydenham ,  Ed.  Leid.  p.  200,  311,  3 1 2. 

Huxham  de  aere,  ad  ann.  1732. 

Tuflis  eonvulliva,  five  ferina,  Hojfm .  III.  nr. 

Tuflis  ferina,  Sauv  fp.  10.  Sag.  fp.  10. 

Tuflis  eonvulliva,  Sauv.  fp.  11.  Sag.  fp.  11. 
Amphimerina  tufliculofa,  Sauv.  fp.  13. 


296  Sp.  IV.  The  DTSPNOEA  from  Earthy  Subflunces  formed 
in  the  Lungs . 

Sauvages  mentions  this  difeafe  as  much  more  com¬ 
mon  in  brutes  than  in  the  human  race  :  but  Dr  Cullen 
mentions  his  having  feen  fome  inftances  of  it  ;  and  we 
have  feveral  aeeourits  by  different  authors  of  ealeulous 
matters  being  edughed  Up  by  people  labouring  under  a 
dyfpnoea,  and  threatened  with  eonfumpton.  In  three 
eafes  of  this  kind  which  fell  under  Dr  Cullen’s  inflec¬ 
tion,  there  was  no  appearance  of  earthy  or  ftony  con¬ 
cretions  in  any  other  part  of  the  body.  The  caleareous 
matter  was  coughed  up  frequently  with  a  little  blood, 
fometimes  with  mucus  only,  and  fometimes  with  pus. 
In  one  of  thefe  eafes,  an  exquilite  phthifis  eame  on,  and 
proved  mortal  :  in  the  other  two  the  fymptoms  of  phthi¬ 
fis  Were  never  fully  formed;  and  after  foine  time,  mere¬ 
ly  by  a  milk  diet  and  avoiding  irritation,  the  patients 
entirely  recovered^ 

Sauvages  alfo  greatly  recommends  milk  in  thefe 
cafes,  and  foap  for  diffolving  the  coneretions.  The 
rcafon  why  brutes  are  more  fubjedt  to  thefe  pulmonary 
ealculi  than  mankind,  is,  that  they  very  feldom  eough, 
and  thus  the  flagnating  mucus  or  lymph  coneretes  into 
a  kind  of  gypfeous  matter. 

97  Sp.  V.  The  Watery  DTSPNOEA. 

Dyfpnoea  pituitofa,  Sauv .  fp.  1. 

Orthopncea  ab  hydropneumonia,  Sauv.  fp.  12. 

This  may  arife  from  too  great  a  defluxien  of  mucus 
on  the  lungs,  or  from  an  effufion  of  ferum,  as  is  men¬ 
tioned  under  the  pneumonia.  The  treatment  of  the 
difeafe  may  be  gathered  from  what  has  been  already 
faid  under  the  heads  of  Pneumonia,  'Catarrh,  Empye¬ 
ma,  &c. 

2$  Sp.  VI.  The  DTSPNOEA  from  Corpulency. 

Orthopnoea  &  pinguedine,  Sauv.  fp.  6. 

There  have  been  many  inffances  of  fuffoeation  and 
death  oeeafioned  by  too  great  corpulency.  Thefe  fa¬ 
tal  effe&s,  however,  may  be  almofl  always  avoided,  if 
the  perfom  have  refolution  to  perfift  in  an  adtive  and 
very  temperate  courfe  of  life  ;  avoiding  animal  food, 
much  fleep,  and  ufing  a  great  deal  of  exercife.  In  the 
third  volume  of  the  Medieal  Obfervations,  however, 
there  is  an  extraordinary  inftance  of  internal  obefity 
Vol.  XIII.  Part  I. 


Defcription .  This  difeafe  comes  on  at  firft  like  a 
common  cold  ;  but  is  from  the  beginning  attended  with 
a  greater  degree  of  dyfpnoea  than  is  common  in  ca¬ 
tarrh  ;  and  there  is  a  remarkable  affedtion  of  the  eyes, 
as  if  they  were  fwelled,  and  a  little  pufhed  out  of  their 
fockets.  By  degrees  the  fits  of  eoughing  beeome 
longer  and  more  violent,  till  at  laft  they  are  plainly 
eonvulfive,  fo  that  for  a  confiderable  time  the  patient 
cannot  refpire,  and  when  at  laff  he  recovers  his  breath, 
infpiration  is  performed  with  a  flirill  kind  of  noife  like 
the  crowing  of  a  cock.  This  kind  of  infpiration 
ferves  only  as  an  introdudfion  to  another  eonvulfive  fit 
of  coughing,  which  is  in  like  manner  followed  by  an¬ 
other  infpiration  of  the  fame  kind  ;  and  thus  it  conti¬ 
nues  for  fome  time,  very  often  till  the  patient  vomit, 
whieh  puts  an  end  to  the  paroxyfm  at  that  time. 
Thefe  paroxyfms  are  attended  with  a  violent  determi¬ 
nation  of  the  blood  towards  the  head,  fo  that  the  vef- 
fels  become  extremely  turgid,  and  blood  not  unfre- 
qUently  flows  from  the  mouth  and  nofe.  The  difeafe 
is  tedious,  and  often  continues  for  many  months.  It  is 
not  commonly  attended  with  fever,  unlefs  at  the  com¬ 
mencement. 

Caufes ,  &.e.  The  ehineough  is  an  infedlious  difor- 
der,  and  very  often  epidemic  :  but  the  nature  of  the 
contagion  is  not  underflood  ;  at  leaft  it  is  no  farther  un- 
derftood  than  that  of  fmallpox,  meafles,  or  fimilar  epi¬ 
demics.  We  well  know  that  it  is  from  a  peculiar  and 
fpecific  contagion  alone  that  this  difeafe,  as  well  as  the 
others  above  mentioned,  can  arife.  But  with  regard  to 
the  nature  of  any  of  them,  we  are  totally  in  the  dark. 
It  generally  attacks  children,  or  adults  of  a  lax  habit, 
making  its  attaek  frequently  in  the  fpring  or  autumn  ; 
at  the  fame  time,  when  this  contagion  is  introduced  in¬ 
to  any  town,  village,  or  neighbourhood,  it  will  rage  epi¬ 
demically  at  any  feafon.  Thofe  alone  are  affedted  with 
this  difeafe  who  had  never  before  been  fubjedled  to  it. 
For  in  this  affedtion,  as  well  as  in  fmallpox,  having  had 
the  difeafe  once,  gives  defence  againft  future  contagion. 
Every  individual,  however,  does  not  feem  to  be  equally 
readily  affedted  with  this  contagion  ;  like  other  con¬ 
tagious  difeafes  occurring  only  onee  in  a  lifetime,  it 
may  naturally  be  expelled  to  be  more  frequent  among 
children  than  at  any  other  period  of  life.  But  many, 
though  frequently  expofed  to  contagion,  are  yet  not 
affedted  with  the  difeafe  :  and  thofe  children  who  live 
upon  unwholefome  watery  food,  or  breathe  unwholc- 
fome  air,  are  moft  liable  to  its  attacks,  or  at  leafl  fuller 
3  D  moll 
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Spafmi.  moll:  from  them,  In  general  it  has  been  concluded, 

1  that  whatever  weakens  the  folids,  or  tends  to  bring  on 
a  diiTolution  of  the  fluids,  predifpofes  to  this  difeafe,  and 
increafes  its  feverity. 

Prognojis .  The  chincough  is  not  very  often  fatal. 
During  one  epidemic,  however,  it  is  often  obferved 
to  be  much  more  dangerous  and  more  fevere  than  du¬ 
ring  another.  This  is  alfo  remarked  with  regard  even 
to  particular  periods  of  the  fame  epidemic  ;  and  it  is 
alfo  obferved,  that  on  certain  families  this  difeafe  is 
much  more  fevere  than  on  others.  Its  danger,  how¬ 
ever,  is  fiill  more  conne&cd  with  the  period  of  life 
at  which  it  occurs.  In  children  under  two  years  of 
age  it  is  moft  dangerous  ;  and  kills  them  by  producing 
convulfions,  fuffocation,  inflammation,  and  fuppura- 
tion  of  the  brain  or  in  the  lungs,  ruptures,  and  incur¬ 
vation  of  the  fpinc.  In  pregnant  women  it  will  pro¬ 
duce  abortion  ;  and  in  adults  inflammations  of  the 
lungs,  and  all  the  confluences  of  pneumonia,  more 
frequently  than  in  children.  From  a  long  continuance 
of  the  difeafe  patients  will  become  afthmatic,  ricketty, 
and  fcrofulous.  It  is  generally  reckoned  a  good 
fign  when  a  fit  terminates  by  vomiting  ;  for  in  this 
difeafe  there  feems  to  be  a  great  in  create  of  the  fe- 
cretion  of  mucus,  and  the  vomiting  affords  great  re¬ 
lief. 

Cure .  Pertuflis  is  one  of  thofe  difeafes  which,  after 
the  contagion  has  exerted  its  influence,  can  be  ter¬ 
minated  only  by  running  a  certain  courfe  :  but  it  is  much 
lefs  limited  in  its  courfe  than  fm all  pox  and  meafles,  and 
often  it  runs  on  to  a  very  great  length,  or  at  leaf!  it  is 
very  difficult  to  diftinguifh  certain  fequelse  of  this  dif¬ 
eafe  from  the  difeafe  itfelf.  And  when  it  exifls  in  the 
former  of  thefe  flates,  it  admits  of  an  artificial  termina¬ 
tion.  In  the  treatment  of  this  affe&ion,  therefore,  the 
obje&s  at  which  a  pra&itioner  chiefly  aims,  are,  in  the 
firft  place,  the  obviating  urgent  fymptoms,  and  for¬ 
warding  the  natural  termination  of  the  difeafe  ;  and  fe- 
condly,  the  inducing  an  artificial  termination.  With 
thefe  intentions  various  practices  are  employed  on  dif¬ 
ferent  occafions.  The  moft  approved  remedies  are  vo¬ 
mits,  purges,  bleeding,  and  the  attenuating  pectorals ; 
for  the  other  kinds  generally  do  hurt  :  but  large  eva¬ 
cuations  of  any  kind  are  pernicious.  In  the  Medical 
Obfervations,  vol.  iii.  Dr  Morris  recommends  caitor 
and  cinchona  :  but  in  cafes  attended  with  any  degree 
of  inflammation,  the  latter  muft  certainly  do  hurt,  and 
the  former  will  generally  be  infignificant.  Dr  Butter, 
in  a  differtation  exprcfsly  on  the  fubjedt,  relates  20  cafes 
of  it  cured  by  the  extradl  of  hemlock.  He  diredls  half 
a  grain  daily  for  a  child  under  fix  months  old  ;  one 
grain  for  a  child  from  fix  months  to  two  years ;  after¬ 
wards  allowing  half  a  grain  for  every  year  of  the 
patient’s  age  till  he  be  20  :  beyond  that  period,  he 
directs  ten  grains  to  be  given  for  the  firft  day’s  con- 
iumption,  gradually  increafing  the  dofe  according  to 
the  effedt.  If  the  patient  have  not  two  ftools  daily, 
he  advifes  magnefia  or  th q  fulphas  potajfce  cum  fulphure , 
to  be  added  to  the  hemlock  mixture.  By  this  method 
he  fays  the  peculiar  fymptoms  of  the  difeafe  are  re¬ 
moved  in  the  fpace  of  a  week;  nothing  but  a  flight 
cough  remaining.  The  uffi  of  hemlock,  however, 
has  by  no  means  become  univerfal  in  confequence  of 
this  publication,  nor  indeed  has  this  remedy  been 


C  I  i%  E.  Pra&ice. 

found  equally  fuccefsful  with  others  who  have  given  it  Colica. 
a  fair  trial.  y— 

The  remedy  mod  to  be  depended  upon  in  this  difeafe 
is  change  of  air.  The  patient,  as  foon  as  the  difeafe 
is  fully  formed,  ought  to  be  removed  to  fome  other  part 
of  the  country  :  but  there  is  no  occafion  for  going  to  a 
diftant  place  ;  a  mile  or  tvro,  or  frequently  a  fmaller 
difiance,  will  be  fufficient ;  and  in  this  new  habitation, 
the  frequency  of  the  cough  is  almofi  inftantly  diminifh- 
ed  to  a  moft  furprifing  degree.  After  remaining  there 
for  fome  time,  however,  the  cough  will  often  be  ob¬ 
ferved  to  become  again  more  frequent,  and  the  other 
fymptoms  increafed.  In  this  cafe,  another  change  of 
air,  or  even  a  return  to  the  former  habitation,  becomes 
neceffary.  Manifeft  benefit  has  even  been  derived  by 
changing  a  patient  from  one  room  of  a  houfe  to  ano¬ 
ther.  But  although  change  of  air  has  thus  been  ad¬ 
vantageous,  it  mull  alfo  be  remarked,  that  when  it  has 
been  had  recourfe  to  at  very  early  periods  it  has  often 
done  mifehief,  particularly  by  aggravating  the  febrile 
and  inflammatory  fymptoms.  If  the  difeafe  be  attend¬ 
ed  with  fever,  bleeding  and  other  antiphlogiftic  reme¬ 
dies  are  proper.  Dr  Buchan  recommends  an  ointment 
made  of  equal  parts  of  garlic  and  hog’s  lard  applied  to 
the  foies  of  the  feet ;  but  if  it  have  any  effedl,  it  is  pro¬ 
bably  merely  as  an  emplajirum  calidum .  It  ought  to  be 
put  on  a  rag  and  applied  like  a  plafier.  Opiates  may 
fometimes  be  ufefui,  but  in  general  are  to  be  avoided. 

They  are  chiefly  ferviceable  where  the  cough  is  very 
frequent,  with  little  expc&oration.  In  thefe  cafes  be¬ 
nefit  has  fometimes  alfo  been  derived  from  fulphuric 
ether,  and  fometimes  from  the  tin&ure  of  cantharides. 

An  almofi  infiantaneous  termination  has  on  fome  occa¬ 
fions  been  put  to  this  difeafe  by  exciting  a  high  degree 
of  fear,  or  by  inducing  another  febrile  contagion  :  But 
the  effe&s  of  both  are  too  uncertain  and  too  dangerous 
to  be  employed  in  pradlice. 


Genus  LVIII.  PYROSIS. 
The  Heart-Burn. 


30& 


Pyrofis,  Sauv .  gen.  200.  Sag .  158. 

Soda,  Lin.  47.  Fog.  154. 

Scotis,  the  Water- Brash. 

Pyrofis  Suecica,  Sauv .  fp.  4. 

Cardialgia  fputatoria,  Sauv.  fp.  5. 

This  difeafe,  whether  confidered  as  primary  or  fymp- 
tomatic,  has  already  been  fully  treated  under  Dy¬ 
spepsia. 

Genus  LIX.  COLICA. 

The  Colic.  30* 

Colica,  Sauv.  gen.  204.  Lin.  50.  Fog.  160.  Sag.  162 . 

Junck.  106. 

Colica  fpafmodica  et  flatulenta,  Hoffm .  II.  284. 

Rachialgia,  Sauv.  gen.  2 11.  Sag.  168. 

Ileus,  Sauv.  gen.  252.  Fog.  162.  Sag .  gen.  187. 

Iliaca,  Lin.  185. 

Dolor  et  fpafmus  iliacus,  Hoffm.  II.  263. 

Paflio  iliaca,  Junck .  107. 

Sp.  I.  The  Spaftnodic  COLIC . 

Colica  flatulenta,  pituitofa,  &c.  Sauv.  fp.  1.  2.  5.  6.  7.  30Si 

Ileus 
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Ileus  phyfodes,  volvulus  inflammalorius,  &c.  Ejufd. 

fp.  l.  3.  5.  7.  8.  9. 


Defcription.  The  colic  is  chiefly  known  by  a  vio¬ 
lent  pain  in  the  abdomen,  commonly  about  the  umbi¬ 
lical  region.  The  pain  refembles  various  kinds  of 
fenfations,  as  of  burning,  twilling,  boring,  a  ligature 
drawn  very  tight,  &c.  The  belly  is  generally  codive, 
though  fometimes  there  is  a  violent  evacuation  of  bi¬ 
lious  matters  upwards  and  downwards.  In  thefc  cafes 
the  difeafe  is  fometimes  accompanied  from  the  begin¬ 
ning  with  a  weak  and  intermitting  pulfe,  cold  fvveats, 
and  fainting.  In  fome  the  difeafe  comes  on  gradual¬ 
ly,  beginning  with  an  habitual  coftivenefs  ;  and  if 
purgatives  be  taken,  they  do  not  operate.  The  pain 
comes  on  generally  after  a  meal,  and  foon  occafions 
naufea  and  vomiting.  Sometimes  the  difeafe  is  attend¬ 
ed  with  pyrexia,  violent  third:,  and  a  full  pulfe  ;  the 
vomiting  becomes  more  violent,  and  excrementitious 
matters  are  thrown  up  with  the  molt  exquifitc  pain  and 
tendon  of  the  abdomen  5  and  hiccough  comes  on,  which 
continues  obdmately  5  till  at  lad  a  ceffation  of  pain  and 
fetid  breath  indicate  a  mortification  of  the  intedines 
and  approaching  death.  Sometimes  the  periflaltic  mo¬ 
tion  of  the  intedines  is  fo  totally  inverted,  that  all  their 
contents  are  evacuated  by  the  mouth,  and  even  elyders 
will  be  vomited  ;  which  conditutes  that  difeafe  com¬ 
monly  called  the  iliac  pajjion . 

Caufes >  &c.  *  Colics  may  arife  from  any  fudden 
check  given  to  perfpiralion,  as  by  violent  cold  applied 
to  any  part  of  the  body,  efpecially  to  the  louver  ex¬ 
tremities  and  abdomen.  Very  frequently  they  are  oc- 
cafioned  by  audere,  acid,  or  indigeftible  aliments  ta¬ 
ken  into  the  ilomach.  Bv  any  of  thefe,  a  violent  co¬ 
lic,  or  indeed  an  iliac  padion,  may  be  occafioned  5  for 
Dr  Cullen  judly  obferves,  that  this  lad,  though  com¬ 
monly  accounted  a  different  fpecies  of  difeafe,  differs 
from  colic  in  no  other  way  than  in  being  in  every 
refpeft  in  a  much  higher  degree.  In  thofe  who  have 
died  of  this  difeafe  and  been  differed,  the  intedines 
have  fometimes  been  found  twided  j  but  more  com¬ 
monly  there  hath  been  an  introfufeeption  of  the  intedine, 
that  is,  one  part  of  the  gut  feems  to  have  enfered 
within  the  other.  In  the  Edinburgh  Medieal  Effavs, 
vol.  iii.  we  have  a  differtation  on  the  ufe  of  the  warm 
bath  in  the  bilious  colic,  in  which  the  author  derives 
the  diforder  from  a  fpafmodic  conduction  of  the  intef- 
tine  occafioned  by  the  acrimony  of  the  bile.  By  this, 
he  fays,  the  intedine  is  not  only  contracted  into  an 
unufual  narrowntfs,  but  the  Tides  of  it  have  been  found, 
upon  diffetion,  fo  clofely  joined,  that  no  paffage  could 
be  made  downwards  more  than  if  they  had  been 
drongly  tied  by  a  ligature.  The  formation  of  the  in- 
trofufeeptio  he  explains  by  quoting  a  paffage  from 
Peyerus,  who  made  the  following  experiment  on  a 
frog.  Having  irritated  the  intedine  of  the  animal  in 
fever al  different  places,  he  obferved  it  to  contract  at 
thofe  places  mod  violently,  and  to  protrude  its  contents 
upwards  and  downwards  wherever  the  relaxed  date  of 
the  part  would  permit  ;  by  which  means  the  contents 
were  heaped  together  in  different  parts.  Henee  fome 
parts  of  the  intedine  being  dilated  much  more  than 
enough,^  by  reafon  of  the  great  quantity  of  matter 
thrown  into  them,  formed  a  kind  of  fack  which  readi¬ 
ly  received  the  condrited  part  into  it.  If  this  hap- 
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pen  in  the  human  body,  there  is  the  greated  danger 
of  a  mortification  }  becaufe  the  part  which  is  conduc¬ 
ted,  and  at  any  rate  difpofed  to  inflammation,  has 
that  difpofition  very  much  increafcd  by  its  confinement 
within  the  other,  and  by  the  preflure  of  the  contents 
of  the  alimentary  canal  from  the  domach  downwards 
upon  it.  An  iliac  padion  may  alfo  arife  from  the 
drangulation  of  part  of  the  intedine  in  a  hernia  3  and 
even  a  very  fmall  portion  of  it  thus  drangulated  may 
occafion  a  fatal  difeafe.  In  the  Medical  Gbfervations, 
vol.  iv.  however,  we  have  an  account  of  an  iliac  paf- 
fion  arifing  from  a  very  different  caufc,  which  could 
neither  have  been  fufpeted  nor  cured  by  any  other  way 
than  the  operation  of  gajlrotomy ,  or  opening  the  abdo- 
men  of  the  patient,  in  order  to  remove  the  caufe  of  the 
diforder.  The  patient,  a  woman  of  about  28  years  of 
age,  died  after  differing  extreme  torture  for  fix  days. 
The  body  being  opened,  fome  quantity  of  a  dirty  co¬ 
loured  fluid  was  found  in  the  cavity  of  the  abdomen. 
The  jejunum  and  ileum  were  greatly  didended  with  air. 
A  portion  of  the  omentum  adhered  to  the  mefentery* 
near  that  part  where  the  ileum  terminates  in  the  eaj- 
cum.  From  this  adhefion,  which  was  clofe  to  the  fpine, 
there  ran  a  ligamentous  cord  or  procefs  about  two 
inches  and  a  half  long,  unequally  thick,  in  fome  places 
not  thicker  than  a  packthread  ;  which  by  its  other  ex¬ 
tremity  adhered  to  the  coats  of  the  ileum,  about  two 
inehes  above  the  caecum.  This  cord  formed  a  circle 
with  the  mefentery,  large  enough  to  admit  a  hen’s  egg 
to  pafs  through  it.  The  cord  had  formed  a  noofe 
(in  a  manner  difficult  to  be  explained),  which  included 
a  doubling  of  about  two  inches  of  the  lower  end  of  the 
ileum,  and  was  drawn  fo  tight,  that  it  not  only  put  a 
dop  to  the  paffage  of  every  thing  through  the  bowels, 
and  brought  on  a  gangrene  of  the  drangulaled  part, 
but  it  had  even  cut  through  all  the  coats  of  the  inte¬ 
dine  on  the  oppofite  fide  to  the  mefentery,  and  made 
an  aperture  about  an  inch  long.  In  the  Memoirs  of 
the  Academy  of  Surgery  are  mentioned  fevcral  fimilar 
cafes. 

Prognojis .  The  colic  is  never  to  be  reckoned  void 
of  danger,  as  it  may  unexpectedly  terminate  in  an 
inflammation  and  gangrene  of  the  inteflincs.  Thofe 
fpecies  of  it  which  are  attended  with  purging  mud  be 
confidered  as  much  lefs  dangerous  than  thofe  in  which 
the  vomiting  is  very  violent.  The  iliac  paffion,  ot 
that  attended  with  the  vomiting  of  feces,  is  always 
to  be  accounted  highly  dangerous  j  but  if  the  paffage 
through  the  intedines  be  free,  even  though  their  pe¬ 
ri  daltic  motion  fhould  be  inverted,  and  elyders  evacu¬ 
ated  by  the  mouth,  there  is  much  more  hope  of  a  cure, 
than  when  the  belly  is  obdinately  codive,  and  there  is 
feme  fixed  obdru<5lion  which  feems  to  bid  defiance  to 
all  remedies. 

Cure .  In  the  cure  of  the  fpafmodic  colic,  the  reco¬ 
very  mud  ultimately  depend  on  producing  a  refolution 
of  the  fpafmodic  affetion.  In  order  to  accompliflt 
this,  it  is  in  general  neceffary  to  evaeuate  the  contents 
of  the  intedines,  and  to  remove  morbid  irritability 
exiding  in  that  part  of  the  fydem.  But  in  order  to 
preferve  the  life  of  the  patient  from  the  mod  immi¬ 
nent  hazard,  it  is  dill  more  neceffary  to  prevent  and 
remove  thofe  inflammatory  affections  which  often  oc¬ 
cur  in  this  difeafe.  As  the  chief  danger  in  colics  arifes 
from  an  inflammation  and  confequent  mortification  of 
3  D  a  tbo 
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Spafmi.  the  inteflines,  it  is  cffentially  neceflary,  in  the  firli 
V  v  place,  to  diminiih  the  tendency  to  a  pyrexia,  if  there 
fliould  happen  to  be  any.  t  his  is  aceomplifhed  by 
bleeding,  emollient  injc6lions,  warm  bathing,  and  cool¬ 
ing  medicines  taken  inwardly.  Dr  Porter  itrongly  re¬ 
commends  the  warm  bath  in  tliofe  colics  attended  with 
violent  evacuations  of  bile.  He  fuppofes  it  to  do  fer- 
vice  by  relaxing  the  conitri£lion  of  the  inteflines,  and 
thus  preventing  or  removing  the  introfufeeptio.  In  the 
mean  time  opiates  may  be  given  to  eafe  the  pain,  while 
every  method  is  tried,  by  cathartics  and  glyfters  of  va¬ 
rious  kinds  to  procure  a  ftool.  In  obllinate  cafes, 
where  ftimulating  eathartics  have  proved  ineffectual, 
the  milder  kinds,  fuch  as  manna,  fenna,  oleum  ricini, 
&c.  will  fometimes  fucceed  ;  but  when  every  thing  of 
this  kind  fails,  recourie  mull  be  had  to  fomc  of  the 
more  extraordinary  methods.  Some  have  recommend¬ 
ed  the  fwallowing  of  leaden  bullets,  on  a  fuppofition 
that  by  their  wTeight  they  would  force  through  the  ob- 
flruCHon  }  but  thefe  feem  much  more  likely  to  create 
than  to  remove  an  obllruClion.  It  is  impollible  they 
can  a£l  by  their  gravity,  becaufe  the  intcltines  do  not 
lie  in  a  ilraight  line  from  the  pylorus  to  the  anus ;  and 
though  this  were  a&ually  the  cafe,  we  cannot  fuppofe 
that  the  weight  of  a  leaden  bulk'!  could  prove  very  effi¬ 
cacious  in  removing  either  a  fpafmodic  conitriClion  or 
an  obltruCtion  from  any  other  caufe.  But  when  we 
confider  not  only  that  the  inteflines  con  hit  of  a  great 
multitude  of  folds,  but  that  their  perillaltic  motion  (by 
which  only  the  contents  are  forced  through  them)  is 
inverted,  the  futility  of  this  remedy  mull  be  evident. 
It  might  rather  be  fuppofed  to  aggravate  the  difeafe; 
as  the  lead*  by  its  prelfure,  would  tend  to  fix  the  in- 
trofufeeption  more  firmly,  or  perhaps  pufh  it  flill  far¬ 
ther  on.  The  fame  thing  may  be  faid  of  quickfilver  : 
not  to  mention  the  pernicious  confequenccs  to  be  appre¬ 
hended  from  fwallowinglarge  quantities  of  this  mine¬ 
ral,  even  if  it  fliould  prove  efficacious  in  relieving  the 
patient  for  the  prefent.  There  are,  however,  fome  late 
cafes  on  record,  particularly  one  by  Mr  William  Perry, 
publifhed  in  the  fixteenth  volume  of  the  Edinburgh 
Medical  Commentaries,  in  which  the  hydrargyrum, 
fwallowed  in  great  quantities,  was  attended  with  the 
liappiefl  effeCls,  after  every  other  remedy  had  been  tried 
in  vain. 

Another  method  has  been  propofed,  in  the  Medical 
Eflays,  for  relieving  the  miserable  patients  in  this  difor- 
der,  which  in  many  cafes  has  been  knovrn  to  do  fen- 
vice.  The  patient  is  to  be  taken  out  of  bed,  and  made 
to  walk  about  on  the  cold  floor  of  a  damp  apartment. 
At  the  fame  time,  bafons  of  cold  water  are  to  be  dafhed 
on  his  feet,  legs,  and  thighs ;  and  this  mull  be  conti¬ 
nued  for  an  hour  or  longer,  if  a  flool  be  not  procured 
before  that  time,  though  this  will  generally  be  the  cafe 
much  fooner.  The  exercife  docs  not  at  all  impair  the 
patient’s  llrength,  but  rather  adds  to  it  ;  and  fome  very 
remarkable  inflances  are  adduced  in  the  6th  volume  of 
the  Medical  Eflays,  where  this  proved  efie&ual  after 
all  other  medicines  had  failed.  In  one  perfon  the 
difeafe  had  come  on  with  a  habitual  cofiivenets,  and  he 
had  been  for  a  week  tormented  with  the  moll  violent 
pain  and  vomiting,  which  could  be  flopped  neither  by 
anodynes  nor  any  other  medicines,  the  ffiarpeit  elyfters 
being  returned  unaltered,  and  all  kinds  of  purgatives 
thrown  up  foon  after  they  were  fwallowed  ;  but  by  the 
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above-mentioned  method,  a  flool  was  procured  in  35 
minutes,  and  the  patient  recovered.  In  fome  others' 

the  coflivenefs  had  continued  for  a  much  longer  time. _ 

Other  remedies  arc,  the  blowing  air  into  the  inteflines 
by  means  of  a  bellows,  and  the  inje6ling  elyfters  of  the 
fmoke  of  tobacco.  But  neither  of  thele  feem  very  ca¬ 
pable  of  removing  the  difeafe.  They  can  affedl  only 
the  parts  below  the  obflrudion  ;  while,  to  cure  the  dil- 
eafe,  it  is  neceflary  that  the  obitru6ted  parts  themfelves 
ffiould  be  reached  by  the  medicine,  and  therefore  we 
have  not  many  well-attefled  inflances  of  their  fuecefs.  In 
fome  obllinate  cafes,  however,  benefit  has  certainly  been 
derived  from  tobacco-lmoke  inje£lions,  and  likewife 
from  injc6lions  of  tepid  water  to  the.  extent  of  feveral 
pounds.  For  putting  in  pra£lice  thefe  mc-des  of  cure, 

'a  particular  apparatus  has  been  contrived ;  and  in 
cafes  even  apparently  defperate,  neither  fhould  be  ne¬ 
glected.  'I  he  cold  water  gives  a  general  and  very  con¬ 
siderable  fhock  to  the  fyllem,  checks  the  perfpiration, 
and  thus  drives  the  humours  inward  upon  the  intef- 
tines,  by  which  they  receive  a  much  more  eficClual 
flimulus  than  can  be  fuppofed  to  arife  from  any  kind 
of  clyfler.  But  when  all  methods  have  failed,  the 
only  chance  the  patient  can  have  for  life  is  by  a  ma¬ 
nual  operation. 

In  thofe  colics  which  are  attended  with  faintings, 
&c.  from  the  beginning,  and  which  generally  attack 
hyfleric  women  and  other  debilitated  perfons,  all  kinds 
of  evacuations  are  pernicious  ;  and  the  cure  is  to  be 
attempted  by  anodynes  and  cordials,  which  will  feldora 
fail  of  fuccefs.  Even  there  alfo,  however,  it  is  necef- 
fary  that  the  belly  fliould  be  moved  5  and  for  this  pur¬ 
pose  injections,  containing  a  folution  of  afafeetida, 
which  operate  powerfully  as  antifpafmodics,  are  pre¬ 
ferable  to  moil  other  modes  of  cure. 


ce. 
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Sp.  II.  Colica  Pictonum.  The  Colic  of  PoiClou . 

Rachialgia  Pidlonum,  Sauv.  fp.  1. 

Rachialgia  metallica,  Sauv.  fp.  3. 

Colica  Piclonum  Citefii. 

Another  caufe  to  which  violent  colics  are  frequent¬ 
ly  to  be  aferibed,  and  which  often  gives  oceafion  to 
them  where  it  is  very  little  fufpe£led,  is  lead,  or  fome 
folution  or  fume  of  it,  received  into  the  body.  To 
this  caufe  is  evidently  owing  the  colics  to  -which  plum¬ 
bers,  lead-miners,  and  fmelters  of  lead  are  fubje£l.  To 
the  fame  caufe,  though  not  fo  apparent  at  firfl  fight,  ars 
we  to  aferibe  the  Devonfhire  colic,  where  lead  is  receive 
ed  into  the  body  diflolvcd  in  cyder,  the  common  drink 
of  the  inhabitants  of  that  country.  This  has  been 
proved  by  experiment  ;  for  lead  has  been  extra<5led 
from  cyder  in  quantity  Efficient  to  produce  pernicious 
effe6ls  on  the  human  body.  The  colic  of  Poi6lou,  and 
what  is  called  the  dry  belly-ach  in  the  Well  Indies, 
are  of  the  fame  nature  :  for  which  reafon  we  give  the 
following  general  defeription  of  the  fymptoms  of  all 
thefe  difeafes. 

The  patient  is  generally  firft  feized  with  an  acute 
pain  at  the  pit  of  the  ilomach,  which  extends  itfelf 
down  with  griping  pains  to  the  bowels.  Soon  after 
there  is  a  diflenfion,  as  with  wind  ;  and  frequent  retch¬ 
ings  to  vomit,  without  bringing  up  any  thing  but  fmall 
quantities  of  bile  and  phlegm.  An  obllinate  coflive- 
nefs  follows,  yet  fometimes  attended  with  a  tenefmus, 
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Spafini.  and  the  bowels  feem  to  the  patient  as  if  they  were 
1  drawn  up  towards  the  back  ;  at  other  times  they  are 
drawn  into  hard  lumps,  or  hard  rolls,  which  are  plainly 
perceptible  to  the  hand  on  thebelly.  Sometimes  the  coats 
of  the  intedines  feem  to  be  drawn  up  from  the  anus  and 
down  from  the  pylorus  towards  the  navel.  When  a 
ftool  is  procured  bv  artificial  means,  as  clyflers,  &c. 
the  feces  appear  in  little  hard  knots  like  fheep’s  dung, 
called  fcybala ,  and  are  in  fmall  quantity.  There  is, 
however,  ufually  an  obflinate  codivenefs  j  the  urine 
is  difeharged  in  fmall  quantity,  frequently  with  pain 
and  much  difficulty.  The  pulfe  is  generally  low, 
though  fometimes  a  little  quickened  by  the  violence 
of  the  pain  ;  but  inflammatory  fymptoms  very  fcldom 
oecur.  The  extremities  are  often  cold,  and  fometimes 
the  violence  of  the  pain  caufes  cold  clammy  fwcats 
and  fainting.  The  mind  is  generally  much  affected, 
and  the  fpirits  are  funk.  The  difeafe  is  often  tedious, 
efpecially  if  improperly  treated,  infomuch  that  the  pa¬ 
tients  will  continue  in  this  miferable  date  for  twenty 
or  thirty  days  fucceffively  \  nay,  in  (lances  have  been 
known  of  its  continuing  for  fix  months.  In  this  cafe 
the  pains  at  lafl  become  almoft  intolerable :  the  pa¬ 
tient’s  breath  acquires  a  firong  fetid  fmell  like  excre¬ 
ments,  from  a  retention  of  the  feces,  and  an  abforp- 
tion  of  the  putrid  effluvia  from  them  by  the  la&eals. 
At  lafl,  when  the  pain  in  the  bowels  begins  to  abate, 
a  pain  comes  on  in  the  (boulder- joints  and  adjoining 
mufcles,  with  an  unufual  fenfation  and  tingling  along 
the  fpinal  marrow.  This  foon  extends  itfelf  from 
thence  to  the  nerves  of  the  arms  and  legs,  which  be¬ 
come  weak  j  and  that  weaknefs  increafes  till  the  ex¬ 
treme  parts  become  paralytic,  with  a  total  lofs  of 
motion,  though  a  benumbed  fenfation  often  remains. 
Sometimes,  by  a  fudden  metaflafis,  the  brain  becomes 
affefted,  a  flupor  and  delirium  come  on,  and  the 
nervous  fyflem  is  irritated  to  fuch  a  degree  as  to  pro¬ 
duce  general  convulfions,  which  are  frequently  followed 
by  death.  At  other  times,  the  periflaltic  motion  of 
the  intedines  is  inverted,  and  a  true  iliac  paffion  is 
produced,  which  alfo  proves  fatal  in  a  fhort  time. 
Sometimes  the  paralytic  afTeflion  of  the  extremities 
goes  off,  and  the  pain  of  the  bowels  returns  witli  its 
former  violence  \  and  on  the  cehation  of  the  pain  in 
the  inteflines,  the  extremities  again  become  paralytic  ; 
and  thus  the  pain  and  palfy  will  alternate  for  a  very 
long  time. 

Cure .  Various  methods  have  been  attempted  for 
removing  this  terrible  difeafe.  The  obflinate  coftive^ 
uefs  which  attends  it,  made  phyficians  at  firfl  exhibit 
very  flrong  purgatives  and  flimulating  clyflers.  But 
thefe  medicines,  by  increafmg  the  convulfive  fpafms  of 
the  inteflines,  were  found  to  be  pernicious.  Balfam 
of  Peru,  by  its  warm  aromatic  power,  was  found  to 
fucceed  much  better  \  and  Dr  Sydenham  accordingly 
preferibed  it  in  the  quantity  of  40  drops  twice  or 
thrice  a-day  taken  on  fugar.  This,  with  gentle  pur¬ 
gatives,  opiates,  and  fome  drops  of  the  hotter  client ial 
oils,  continued  to  be  the  medicine  commonly  employ¬ 
ed  in  this  difeafe,  till  a  fpecific  was  publifhed  by  Dr 
Lionel  Chalmers  of  South  Carolina.  This  receipt 
was  purchafed  by  Dr  Chalmers  from  a  family  where 
it  had  long  been  kept  a  fecret.  The  only  unufual  me- 
dieine  in  this  receipt,  and  on  which  the  efficacy  of 
it  chiefly  if  not  wholly  depends,  is  fulphate  of  copper. 
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This  muff  be  diffolved  in  water,  in  the  quantity  of 
one  grain  to  an  ounce,  and  the  dofe  of  the  folution 
is  a  wine-glafsful  given  failing  for  nine  fuccefflve 
mornings.  For  the  firft  four  or  five  days  this  me¬ 
dicine  difeharges  much  aeruginous  bile  both  ways ; 
but  the  excretions  ol  this  humour  lelfen  by  degrees  ; 
and  before  the  courfe  be  ended,  it  has  little  other  ef- 
fe61  than  to  caufe  fome  degree  of  fqueamifhnefs,  or 
promote  a  few  bilious  flools,  or  perhaps  may  not  move 
the  patient  at  all.  At  the  time  of  ufing  this  medicine 
the  patients  (hould  live  upon  broth  made  of  lean  meat, 
gruel,  or  panada  :  but  about  the  feventh  or  eighth  day, 
they  may  be  allowed  bread  and  boiled  chicken.  Here 
the  copper  feems  to  do  fervice  by  its  tonic  power  ;  and 
for  the  fame  reafon,  alum,  recommended  by  Dr  Perci- 
val,  mod  probably  cures  the  difeafe.  He  fays  he  has 
found  this  very  efficacious  in  obflinate  affe&ions  ot  the 
bowels,  and  that  it  generally  proves  a  cure  in  t lie 
flighter  cafes  of  the  colica  pi£tonum.  It  was  given  to 
the  quantity  of  fifteen  grains  every  fourth,  fifth,  or 
fixth  hour  5  and  the  third  dofe  feldom  failed  to  mitigate 
the  pain,  and  fometimes  entirely  removed  it.  Among 
purgative  medicines  the  oleum  ricini  is  found  to  be  the 
mod  efficacious.  Mercury  alfo,  particularly  under  the 
form  of  calomel,  has  often  been  employed  with  fuccefs. 
And  mueh  benefit  has  been  derived  from  combining 
the  calomel  with  opium.  From  this  combination  there 
is  often  obtained,  in  the  firfl  indance,  an  alleviation  of 
the  pain,  and  afterwards  a  free  difeharge  by  the  belly. 
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Sp.  III.  The  Colic  from  Cojlivenefs . 

Colica  dercorea,  Sauv,  fp.  3. 

Ileus  &  fsecibus  induratis,  Sauv .  fp.  2. 


For  the  treatment  of  this  lpeeies,  fee  above. 

Sp.  IV.  The  Accidental  COLIC. 

Colica  Japonica, — accidentalis, — ladlentium, — &  ve- 
neno,  Sauv .  fp.  10.  14.  18.  20*. 

Cholera  fieca  auriginofa,  &  fungis  venenatis,  ejufd. 
fp.  2. 

When  colics  arife  from  acrid  poifonous  matter  taken 
into  the  domach,  the  only  cure  is  either  to  evacuate 
the  poifon  itfelf  by  vomiting,  or  to  fwallow  fome  other 
fub dance  which  may  decompound  it,  and  thus  render- 
it  inactive.  The  mod  common  and  dangerous  fub- 
dances  of  this  kind  are  corrofive  mercury  and  arfenic. 
The  former  is  cafily  decompounded  by  alkaline  falts  j 
and  therefore  a  folution  of  lixivial  fait,  if  fwallowed 
before  the  poifon  has  time  to  induce  a  mortification 
of  the  bowels,  will  prove  a  certain  cure.  Much  moro 
uncertain,  however,  is  the  cafe  when  arfenic  is  fwallow¬ 
ed,  hecaufe  there  is  no  certain  and  fpeedy  folvent  of 
that  fubdance  yet  known.  Milk  has  been  recommend¬ 
ed  as  efficacious  *,  and  lately  a  folution  of  hepar  fulpliu- 
ris.  The  latter  may  podibly  do  fervice  *,  as  arfenic 
unites  readily  with  fulphur,  and  has  its  pernicious  qua¬ 
lities  more  obtunded  by  that  than  by  any  other  known 
fubdance  :  but  indeed,  even  the  folvent  powers  of  this 
medicine  are  fo  weak,  that  its  effedls  as  well  as  thofe  of 
others  mud  be  very  uncertain. 

Some  kinds  of  fungi,  when  fwallowed,  are  apt  to  pro¬ 
duce  colics  attended  with  dupor,  delirium,  and  convul¬ 
fions  ;  and  the  fame  fometimes  happens  from  eating  a 
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large  quantity  of  the  fliell-fith  known  by  the  name  of 
1  mufcles  (the  Mytilus).  Some  of  the  fungi,  doubtlefs, 
may  have  an  inherent  poifonous  quality  ;  but  generally 
they  as  well  as  the  mufcles  a£l  on  a  different  principle. 
Their  pernicious  effe&s  happen  mofl  commonly  when 
they  are  taken  011  an  empty  flomach  ;  and  are  then  fup- 
pofed  to  be  oecafioned  by  their  adhering  fo  clofe  to  its 
coats,  that  it  cannot  exert  its  powers,  and  the  whole 
fyfiem  is  thrown  into  the  utmofl  diforder.  The  ma¬ 
lady  may  therefore  be  very  eafily  prevented  *,  but  when 
once  it  has  taken  place,  it  cannot  be  removed  till  ei¬ 
ther  vomiting  be  excited,  or  the  flomach  has  recovered 
itfelf  in  fuch  a  manner  as  to  throw  off  the  adhering 
matter-. 

Sp.  V.  Colic  of  New-born  Infants  from  a  Retention  of 
the  Meconium .  ( Sauv .  fp.  19.)* 

-'X 

This  diforder  would  be  prevented  were  children  al¬ 
lowed  immediately  to  fuck  their  mothers,  v7hofe  milk 
at  firfl:  is  purgative.  But  as  this  is  not  commonly  done, 
the  child  is  frequently  troubled  with  colics.  Thefe, 
however,  may  be  removed  by  a  few  grains  of  ipecacu¬ 
anha,  or  a  drop  or  two  of  antimonial  wine.  By  thefe 
means  the  flomach  is  cleanfed  by  vomiting,  and  the 
belly  is  generally  loofened  \  but  if  this  lafl  effect  does 
not  happen,  fome  gentle  purge  will  be  neceffary. 

Sp.  VI.  Colic  from  a  Callojity  of  the  Colon * 

It  is  often  impoflible  to  difeover  this  diflemper  before 
the  patient’s  death  j  and  though  it  fhould,  it  docs  not 
admit  of  a  cure. 

Sp.  VII.  The  Colic  from  Intejlinal  Calculi.  {Sauv. 
fp.  10. 15.). 

When  certain  indigeftible  bodies,  fuch  as  cherry- 
flones,  plum-ftones,  fmall  pieces  of  bones,  &c.  are 
fwallowed,  they  frequently  prove  the  balls  of  calculi, 
formed  by  an  accretion  of  fome  kind  of  earthy  matter  *, 
and  being  detained  in  fome  of  the  flexures  of  the  intef- 
tines,  often  occafion  very  violent  colics.  Thefe  calculi 
do  not  difeover  themfelves  by  any  peculiar  fymptoms, 
nor  do  they  admit  of  any  particular  method  of  cure. 
In  the  Medical  Effays  we  have  an  inllance  of  colics 
for  fix  years,  oecafioned  by  calculi  of  this  kind.  The 
concretions  were  at  lafl  paffed  by  flool ;  and  their  paf- 
fiage  was  procured  by  caufing  the  patient  drink  a  large 
quantity  of  warm  water,  with  a  view  to  promote  the 
evacuation  of  bile,  a  redundancy  of  which  was  fuppofed 
to  be  the  caufc  of  her  diforder. 


3o5  Genus  LX.  CHOLERA,  the  Cholera  Morbus. 

Cholera,  Sauv.  2  $3.  Lin.  186.  Vog.  1 10.  Sag.  188. 
Hoffm.  II.  1 65. 

Diarrhoea  cholerica,  Junch.  1 1 2. 

309  Sp.  I.  The  Spontaneous  CHOLERA ,  coming  on  without 
any  manifefl  caufe. 

Cholera  fpontanea,  Sauv*  fp.  1.  Sydenh.  fe£t.  iv. 
cap.  2. 

Cholera  Indica,  Sauv.  fp.  7. 
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C  I  N  E.  Praaice. 

Chofe. 

Sp.  II.  The  Accidental  CHOLERA ,  from  acrid  matter'' 
taken  inwardly. 

Cholera  crapulofa,  Sauv.  fp.  11. 

Cholera  &  venenis,  Sauv.  fp.  4,  5. 

The  cholera  (hows  itfelf  by  excefiive  vomiting  and 
purging  of  bilious  matters,  with  violent  pain,  inflation 
and  diftenfion  of  the  belly.  Sometimes  the  patients 
fall  into  univerfal  convulfions  j  and  fometimes  they 
are  affe£lcd  with  violent  fpafms  in  particular  parts  of 
the  body.  There  is  a  great  third,  a  fmall  and  unequal 
pulfe,  cold  fweats,  fainting,  coldnefs  of  the  extremities, 
and  hiccough  ;  and  death  frequently  enfues  in  twenty- 
four  hours. 

In  this  difeafe,  as  a  great  quantity  of  bile  is  depofited 
in  the  alimentary  canal,  particularly  in  the  flomach,  the 
firfl  obje£l  is  to  counteract  its  influence,  and  to  promote 
an  eafy  difeharge  of  it.  It  is  next  neceffary  to  reflrain 
that  incrcafed  fecretion  of  bile,  by  which  a  frefn  d(  po- 
fition  in  the  alimentary  canal  would  otherwife  be  fuon 
produced.  And,  in  the  lafl  place,  meafures  mufl  often 
be  employed  to  reflore  a  found  condition  to  the  ali¬ 
mentary  canal,  which  is  frequently  much  weakened  by 
the  violence  of  the  difeafe. 

On  thefe  grounds,  the  cure  of  this  diflemper  is  ef¬ 
fected  by  giving  the  patient  a  large  quantity  of  warm 
water,  or  very  weak  broth,  in  order  to  cleanfe  the  flo¬ 
mach  of  the  irritating  matter  which  oecafions  the 
difeafe,  and  inje&ing  the  fame  by  way  of  clyfler,  till 
the  pains  begin  to  abate  a  little.  After  this,  a  large 
dofe  of  laudanum  is  to  be  given  in  fome  convenient 
vehicle,  and  repeated  as  there  is  occafion.  But  if  the 
vomiting  and  purging  have  continued  for  a  long  time 
before  the  phyfician  be  called,  immediate  rccourfe  mufl 
be  had  to  the  laudanum,  becaufe  the  patient  will  be 
too  much  exhaufled  to  bear  any  further  evacuations. 
Sometimes  the  propen fity  to  vomit  is  fo  flrong,  that 
nothing  will  be  retained,  and  the  laudanum  itfelf 
thrown  up  as  foon  as  fwallowed.  To  fettle  the  flo¬ 
mach  in  thefe  cafes,  Dr  Douglas,  in  the  Medical 
Effays,  recommends  a  deco&ion  of  oat -bread  toaflcd 
as  brown  as  coffee  3  and  the  deco&ion  itfelf  ought  to 
be  of  the  colour  of  weak  coffee.  He  fays  he  docs  not 
remember  that  this  deco&ion  was  ever  vomited  by  any 
of  his  patients.  An  infufion  of  mint-leaves  or  good 
fimple  mint-water  is  alfo  faid  to  be  very  efficacious  in 
the  fame  cafe. 

The  tin&ure  of  opium  is  fometimes  retained  when 
given  in  conjun&ion  vfith  a  portion  of  the  fulphuric 
acid  properly  diluted.  But  when  it  cannot  be  retain¬ 
ed  in  a  fluid  form  by  the  aid  of  any  addition,  it  will 
fometimes  fit  upon  the  flomach  when  taken  in  a  folid 
flate. 

After  the  violence  of  the  difeafe  is  overcome,  the 
alimentary  canal,  and  the  llomaeh  in  particular,  re¬ 
quires  to  be  braced  and  flrengthened.  With  this  view 
recourfe  is  often  had  with  advantage  to  different  ve¬ 
getable  bitters,  particularly  to  the  ufe  of  the  Colombo 
root  \  which,  while  it  flrengthens  the  flomach,  is  alfo 
obferved  to  have  a  remarkable  tendency  in  allaying 
a  difpofition  to  vomiting,  which  often  remains  for  a 
confiderable  time  after  the  cholera  may  be  faid  to  be 


overcome. 
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C-enus  LXI.  DIARRHOEA. 

Looseness. 


Diarrhea,  Sauv.  gen.  253.  Lin.  187.  Vog.  10  y 
Sag .  gen.  189.  Lunch .  112. 

Hepatirrhoea,  <SWz/.  gen.  246. 

Cholerica,  Lin .  190. 

Coeliaca,  gen.  255.  Lin.  189.  Vog.  109.  iSflg*. 
gen.  199. 

Lienteria,  <SWz/.  gen.  256.  Lin.  188.  Sag.  gen.  191. 
Vog .  108. 

Pituitaria,  et  leucorrhois,  111.  112. 


Sp.  I.  The  Fecu/cnt  DIARRHOEA. 

Diarrhoea  ftercorofa  et  vulgaris,  Sauv.  fp.  1.  2. 

This  is  occafioned  by  too  great  a  quantity  of  matter 
thrown  into  the  alimentary  canal ;  and  what  is  dif- 
charged  has  not  the  appearance  of  excrements,  but  is 
much  whiter,  and  of  a  thinner  confiftence.  Voracious 
people  who  do  not  fufficiently  chew  their  food,  gor¬ 
mandizers,  and  even  thofe  who  Hammer  in  their  fpeech, 
are  faid  to  be  liable  to  this  difeafe.  In  {lighter  cafes  it 
is  removed  without  any  medicine,  or  by  a  dofe  of  rhu¬ 
barb  ;  but  where  the  matters  have  acquired  a  putrid 
taint,  the  diforder  may  be  much  protra&ed  and  become 
dangerous.  In  this  cafe  lenient  and  antifeptic  purga¬ 
tives  are  to  be  made  ufe  of,  after  which  the  cure  is  to 
be  completed  by  aftringents. 

Sp.  II.  Bilious  Diarrhoea. 

{Sauv.  fp.  8.). 

This  diftemper  (hows  itfelf  by  copious  {tools  of  a  very 
yellow  colour,  attended  with  gripes  and  heat  of  the 
bowels,  third;,  bitternefs,  and  drynefs  of  the  mouth, 
yellowncfs  of  the  tongue,  and  frequently  follows  an  in¬ 
termitting  or  bilious  fever.  When  the  fever  is  gone, 
the  diarrhoea  is  to  be  removed  by  acidulated  and  cool¬ 
ing  drinks,  with  fmall  dofes  of  nitre. 
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rhubarb,  and  ftomachic  medicines,  are  to  be  exhibit-  Diarrhoea. 

ed.  Starch  clyfters  are  very  often  efficacious.— Some - r— ' 

kinds  of  loofenefs  are  contagious  }  and  Sir  John 
Pringle  mentions  a  foldier  who  laboured  under  an 
obftinate  diarrhoea,  who  infe&ed  all  thofe  that  ufed 
the  fame  privy  with  himfelf.  In  the  loofenefs  which 
frequently  followed  a  dyfentery,  the  fame  author  tells 
us  that  he  began  the  cure  with  giving  a  vomit  of  ipe¬ 
cacuanha,  after  which  he  put  the  patients  on  a  courfe 
of  aftringents.  He  ufed  a  mixture  of  three  drachms  of 
extract  of  logwood,  di ffolved  in  an  ounce  and  a  half 
of  {pirit  of  cinnamon,  to  which  was  added  {even  ounces 
of  common  water,  and  two  drachms  of  tindlure  of  ca¬ 
techu.  Of  this  the  patient  took  two  fpoonfuls  once  in 
four  or  five  hours,  and  fometimes  alfo  an  opiate  at  bed-, 
time.  He  recommends  the  fame  medicine  in  obftinate 
diarrhoeas  of  all  kinds.  A  decoaion  of  fimarauba  bark 
was  alfo  found  effectual,  when  the  dyfenteric  fymptoms 
had  gone  off.  Dr  Huck,  who  ufed  this  article  in 
North  America,  alfo  recommends  it  in  diarrhoeas.  Two 
or  three  ounces  of  the  fimarauba  are  to  be  boiled  in  a 
pound  and  a  half  of  water  to  a  pound,  and  the  whole 
quantity  taken  throughout  the  day.  He  began  with 
the  weakeft  decodlion  \  and,  when  the  ftomach  of  the, 
patient  could  eafily  bear  it,  he  then  ordered  the  ftrong- 
eft  :  but  at  the  fame  time  he  acknowledges,  that,  un- 
lefs  the  lick  found  themfelves  fenfibly  better  within 
three  days  from  the  time  they  began  the  medicine,  they 
feldom  afterwards  received  any  benefit  from  it.  But 
when  all  aftringents  have  failed,  Sir  John  Pringle  in¬ 
forms  us,  he  hath  knowrn  a  cure  effected  by  a  milk  and 
farinaceous  diet  ;  and  he  thinks  in  all  cafes  the  dif¬ 


order  would  be  much  more  eafily  removed,  if  the  pa¬ 
tients  could  be  prevailed  on  to  abftain  entirely  from 
fpirituous  liquors  and  animal  food.  If  the  milk  by  it¬ 
felf  fhould  turn  four  on  the  ftomach,  a  third  part  of 
lime-water  may  be  added.  In  one  cafe  he  found  a  pa¬ 
tient  receive  more  benefit  from  good  butter-milk  than 
from  fweet-milk.  The  chief  drinks  are  decoflions  of 
barley,  rice,  calcined  hartlhorn,  toaft  and  water,  or  milk 
and  water. 


3*4  SP*  HI*  The  Mucous  DIARRHOEA. 

Diarrhoea  la&entium,  Sauv.  fp.  19. 

Dyfenteria  Parifiaca,  Sauv.  fp.  3. 

Diarrhoea  ab  hypercatharfi,  Sauv.  fp.  16. 

Dyfenteria  a  catharticis,  Sauv.  fp.  12. 

Pituitaria,  Vog.  1 1 1. 

Leucorrhois,  Vog.  112. 

Diarrhoea  pituitofa,  Sauv.  fp.  4. 

Coeliaca  mucofa,  Sauv.  fp.  3. 

Diarrhoea  ferofa,  Sauv.  fp.  10* 
a.  Diarrhoea  urinofa. 

This  kind  of  diarrhoea,  befides  the  matters  ufually 
excreted,  is  attended  with  a  copious  deje&ion  of  the 
mucus  of  the  inteftincs  with  great  pain  5  -while  the 
patient  daily  pines  away,  but  without  any  fever. — 
Perfons  of  all  ages  are  liable  to  it,  and  it  comes  on 
ufually  in  the  winter-time  *,  but  is  fo  obftinate,  that  it 
will  fometimes  continue  for  years.  In  obftinate  loofc- 
neffes  of  this  kind,  vomits  frequently  repeated  are  of 
the  greateft  fervice.  It  is  alfo  very  beneficial  to  keep 
the  body  warm,  and  rub  the  belly  with  ftimulating 
ointments  5  at  the  fame  time  that  aftringent  clyfters, 


Sp.  IV.  The  COELIAC  PASSION. 

Coelica  chylofa,  Sauv.  fp.  1. 

Coelica  ladlea,  Sauv.  fp.  4. 

There  are  very  great  differences  among  phyficians 
concerning  the  nature  of  this  difeafe.  Sauvages  fays, 
from  Aretaeus,  it  is  a  chronic  flux,  in  which  the  ali¬ 
ment  is  difeharged  half  digefted.  It  is  attended  with 
great  pains  of  the  ftomach,  refembling  the  prickling 
of  pins  ;  rumbling  and  flatus  in  the  inteftines  5  white 
ftools,  becaufe  deprived  of  bile,  while  the  patient  be¬ 
comes  weak  and  lean.  The  difeafe  is  tedious,  periodi¬ 
cal,  and  difficult  to  be  cured.  Sauvages  adds,  that 
none  of  the  moderns  feem  to  have  obferved  the  difeafe 
properly }  that  the  excrements  indeed  are  white,  on 
account  of  a  deficiency  of  the  bile,  but  the  belly  is 
bound  as  in  the  jaundice.  Dr  Cullen  fays  there  is  a 
deje&ion  of  a  milky  liquid  of  the  nature  of  chyle  -y 
but  this  is  treated  by  Vogel  as  a  vulgar  error.  He 
accufes  the  moderns  of  copying  from  Aretaeus,  who 
mentions  white  faeces  as  a  fymptom  of  the  diftemper  y 
from  whence  authors  have  readily  fallen  into  the  no¬ 
tion  that  they  never  appeared  of  any  other  colour  m 

perfons 
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perfons  labouring  under  the  cceliac  paflion.  This  error 
quickly  produced  another,  which  has  been  very  gener¬ 
ally  received  j  namely,  that  the  chyle  was  thrown  cut 
of  the  ladleals  by  reafon  of  fome  obflrudlion  there,  and 
thus  palled  along  with  the  excrements  \  of  which  he 
fays  there  is  not  the  lead  proof,  and  agrees  with  A  re¬ 
fers  that  the  whitenefs  is  only  occafioned  by  the  want 
of  bile.  He  endeavours  to  prove  at  length,  that  the 
coeliac  paflion  can  neither  be  occafioned  by  an  obflruc- 
tion  of  the  la&eals,  nor  of  the  mefenteric  glands  4 
though  he  owns  that  fuch  as  have  died  of  this  difeafe 
and  were  differed,  had  obftru£tions  in  the  mefenteric 
glands  $  but  he  denies  that  all  thofe  in  whom  fuch  ob- 
ftru&ions  occur,  are  fubje61  to  the  coeliac  paflion.  He 
confiders  the  diftemper  as  arifing  from  a  cachexy  of  the 
flomachic  and  inteftinal  juices  4  and  diredls  the  cure  to 
be  attempted  by  emetics,  purgatives,  antifeptics,  and 
tonics,  as  in  other  fpecies  of  diarrbaea. 

Sp.  V.  The  Lientery. 

Lienteria  fpontanea,  Sciuv.  fp.  2. 

The  lientery,  according  to  Sauvages,  differs  from  the 
coeliac  paflion  only  in  being  a  {lighter  fpecies  of  the 
difeafe.  The  aliment  paffes  very  quickly  through 
the  inteflines,  with  fcarce  any  alteration.  The  patients 
do  not  complain  of  pain,  but  are  fometimes  affedled 
with  an  intolerable  hunger.  The  cure  is  to  be  attempt¬ 
ed  by  ftomachics  and  tonics,  efpecially  the  Peruvian 
bark.  This  difeafe  is  moft  common  at  the  earlier  pe¬ 
riods  of  life  5  and  then  rhubarb  in  fmall  quantities,  par¬ 
ticularly  when  combined  With  niagnefia,  is  often  pro¬ 
ductive  of  the  belt  effects. 

Sp.  VI.  The  Hepatic  FLUX, 

Hepatirrhoea  inteftinalis,  Sauv .  fp.  2. 

The  hepatic  diarrhoea  is  by  Sauvages  defqribed  as 
a  flux  of  bloody  ferous  matter  like  the  wraffiings  of 
flefh,  which  percolates  through  the  coats  of  the  in¬ 
teflines  by  means  of  the  anaftomofing  veffels.  It  is 
the  coeliac  paflion  of  Trallianus  $  and  which,  according 
to  Sauvages,  rafely,  if  ever,  occufs  as  a  primary  dif¬ 
eafe.  It  has,  however,  been  obferved  to  follow  an  in¬ 
flammation  of  the  liver,  and  then  altnoft  always  proves 
fatal. 

Genus  LXII.  DIABETES. 

A  prof ufe  Dif charge  of  URINE. 

Diabetes,  Sauv.  gen.  263.  Lin .  197.  Vog .  115. 
Sag.  gen.  199.  Lunch .  99.  Dohfon ,  Med.  Ob- 
fervat.  vol.  v.  p.  298.  Home's  Clinical  Experi¬ 
ments.  fed.  xvi. 

Diurefis,  Vog .  114. 

Sp.  I.  The  Diabetes  with  fweet  Urine . 

Diabetes  Anglicus,  Sauv .  fp.  2.  Mead  on  Poifims, 
Eflhy  I.  Ejufdem  Monita  Med.  cap.  ix.  fed.  2. 
Dohfon  in  Lond.  Med.  Obferv.  vol.  v.  art.  27. 
Myers  DiiT.  inaug.  de  Diabete,  Edinb.  1779. 

Diabetes  febricofus,  Sauv .  fp.  7.  Sijdenh.  Ep.  refp. 
ad  R.  Brady. 
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sp.  II.  Diabetes  with  inf  pi d  Urine . 

M.  Lifter  Exerc.  Medicin.  II.  de  Diabete. 

Diabetes  legitimus,  Sauv .  fp.  1.  Aretceus  de  Morb. 

diuturn.  lib.  ii.  cap.  2. 

Diabetes  ex  vino,  Sauv .  fp.  5.  Epkem .  Germ.  D.  I. 
A.  II.  Obferv.  122. 

Defoription .  The  diabetes  firfl  fliows  itfelf  by  a 
drynefs  of  the  mouth  and  third,  white  frothy  fpittle, 
and  the  urine 'in  fomewliat  larger  quantity  than  ufuab 
A  heat  begins  to  be  perceived  in  the  bowels,  which  at 
firfl  is  a  little  pungent,  and  gradually  increafes.  The 
thirft  continues  to  augment  by  degrees,  and  the  pa¬ 
tient  gradually  lofes  the  power  of  retaining  his  urine 
for  any  length  of  time.  It  is  remarkable,  that  though 
the  patients  drink  much,  the  quantity  of  urine  always 
exceeds  what  is  drank.  In  Dr  Home’s  Clinical  Expe¬ 
riments  we  have  an  account  of  twro  patients  labouring 
under  this  difeafe  :  one  of  them  drank  between  io  and 
12  Englifli  pints  a-day  without  being  fatisfied.  The 
quantity  was  greater  in  the  forenoon  than  in  the  after¬ 
noon.  In  the  other  the  cafe  W  as  reverfed.  He  drank 
about  four  pints  a-day,  and  more  in  the  afternoon  than 
the  forenoon.  The  former  difeharged  from  12  to  13 
pints  of  urine  in  the  day  :  the  latter,  1 1  or  1 2  ;  fo  that 
his  urine  ahvays  exceeded  his  drink  by  eight  or  at  leaft 
feven  pints.  When  the  urine  is  retained  a  little  while, 
there  is  a  fwelling  of  the  loins,  feet,  and  ferotum  ;  in 
this  difeafe  the  ftrength  gradually  decays  ;  the  fkin  is 
dry  and  flmvelled  5  cedcmatous  fwellings  arife  in  vari¬ 
ous  parts  of  the  body,  but  afterwards  fubfide  without 
relieving  the  difeafe  in  the  leaft  ;  and  the  patient  is 
frequently  carried  off  by  convuliioiis. 

The  moft  Angular  phenomenon  in  this  difeafe  is, 
that  the  urine  feems  to  be  entirely  or  very  much  di- 
vefted  of  an  animal  nature,  and  to  be  largely  impreg¬ 
nated  with  a  faccliarine  matter  fcarce  diftinguifhable 
from  that  obtained  from  the  fugar-cane.  This  difeo- 
very  was  firfl  made  by  Dr  Dobfon  of  Liverpool,  who 
made  fome  experiments  on  the  urine  of  a  perfon  la^ 
bouring  under  a  diabetes,  who  difeharged  28  pints  of 
urine  every  day,  taking  during  the  fame  time  from  1 2 
to  14  pounds  of  folid  and  liquid  food*  Some  of  this 
urine  being  fet  afide,  fell  into  a  fpofttaneous  efferves¬ 
cence,  changed  firfl  into  a  vinous  liquor,  and  afterwards 
into  an  acetous  one,  before  it  became  putrid  and  ofifen- 
five.  Eight  ounces  of  blood  taken  from  the  fame  pa¬ 
tient,  feparated  into  craflamentum  and  ferum  4  the  lat¬ 
ter  being  fweet  to  the  tafte,  but  lefs  fo  than  the  urine. 
Two  quarts  of  the  urine,  evaporated  to  drynefs,  left  a 
white  cake  weighing  four  ounces  two  drams  and  two 
fcruples.  This  cake  w^as  granulated,  and  broke  eafily 
between  the  fingers:  it  fmelled  fweet  like  brown  fu- 
gar  ;  neither  could  it  by  the  tafte  be  diftinguifhed  from 
fugar,  except  that  it  left  a  flight  fenfe  of  coolnefs  on 
the  tongue.  The  experiment  was  repeated  after  the 
patient  vras  recovered  to  fuch  a  degree  as  to  pafs  only 
14  pints  of  urine  a-day.  There  was  now  a  flrong 
urinous  fmell  during  the  evaporation  5  and  the  refiduum 
could  not  be  procured  in  a  folid  form,  but  was  black- 
ifh,  and  much  refembled  very  thick  treacle.  In  Dr 
Home’s  patients,  the  ferum  of  the  blood  had  no  pre¬ 
ternatural  fweetnefs  5  in  one  of  them  the  craflamentum 
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Spaimi.  was  covered  with  a  thick  h^flarnmatory  cru/l.  In  one 
of  thefe  patienfs  the  urine  yielded  an  ounce  and  a  half, 
and  in  the  other  an  ounce,  of  faeeharine  matter  from 
each  pound.  It  had,  however,  an  urinous  fmell,  and  a 
faline  tafte  mixed  with  the  fweet  one  3  and  the  urine 
of  one  fermented  with  yeafl,  we  are  told,  into  “  toler¬ 
able  fmall-beer.”  Both  tl^efc  patients  had  a  voracious 
-appetite,  and  perpetual  gnawing  fenfe  of  hunger  3  as 
had  alfo  Dr  Dobfon’s  patient.  The  in  lipid  urine  of 
thofe  affe&ed  with  diabetes  has  not  been  r  examined  by 
phyficians  with  fufficient  accuracy  to  enable  us  to  fpeak 
with  confidence  of  its  contents. 

Caufcs .  Thefe  are  exceedingly  obfeure  and  uncer¬ 
tain  3  fpafms  of  the  nervous  fyftem,  debility,  and  every 
thing  inducing  it,  but  efpecially  ftrqng  diuretics  and 
immoderate  venery,  have  been  accufed  of  bringing  on 
the  diabetes.  It  has,  however,  occurred  in  perfons 
where  none  of  thefe  gaufo  could  be  fufpe&ed  3  nor 
have  the  beft  phyfieians  been  able  to  determine  it. — 
dDifle&ions  have  only  flxown  that  the  kidneys  were  in 
an  enlarged  and  lax  ftsfte.  In  one  of  Dr  Home’s 
patients  who  died,  they  fmelled  four  3  which  ftiowed 
that  the  urine  peculiar  to  diabetes  came  from  the  kid¬ 
neys,  and  was  no.t  fent  direftly  from  the  inteftines  by 
a  retrograde  motion  of  the  lymphatics,  as  fome  ima¬ 
gine. 

Prognofs .  The  diabetes  is  rarely  cured,  unlefs  when 
taken  at  the  very  beginning,  which  is  feldom  done  3 
and  in  a  confirmed  diabetes  the  prognofis  mull  therefore 
be  unfavourable. 

Cure.  As  there  is  reafon  to  believe  that  in  this  af¬ 
fection  the  morbid  fecretion  of  urine,  which  is  both 
preternatural  in  point  of  quantity  and  of  quality,  arifes 
from  a  morbid  diminution  of  tone  in  the  kidney,  the 
great  objcCt  in  the  cure  mutt  be  the  reft  oration  of  due 
tone  to  the  fecreting  veffels  of  the  kidney.  But  as  even 
this  diminifhed  tone  would  not  give  rife  to  the  peculiar 
vitiated  fecretion  without  a  morbid  fenfibility  of  that 
organ,  it  is  necefiarily  a  fccond  objeCI  to  remove  this 
morbid  fenfibility.  But  befides  this,  the  morbid  fe¬ 
cretion  of  urine  may  alfo  be  counteraCled  both  by  a  di¬ 
minution  of  the  determination  of  fluids  to  the  kidney, 
and  by  preventing  the  occurrence  of  fuperfluous  water 
in  the  general  mafs  of  blood. 

On  thefe  grounds  the  principal  hopes  of  a  cure  in 
this  diftemper  are  from  aftringent  and  ftrengthening 
medicines.  Dr  Dobfon’s  patient  was  relieved  by  the 
following  remedies  3  which,  however,  were  frequently 
varied,  as  none  of  them  produced  their  good  effeCIs 
for  any  length  of  time  :  Cinchona  in  fubftance,  with 
fmall  dofes  of  rhubarb  3  decoClion  of  the  bark,  with 
the  acid  elixir  of  vitriol ;  the  cold  infufion  of  the  bark, 
of  which  he  drank  from  a  quart  to  two  quarts  daily  3 
Dover’s  powder  3  alum-whey  3  lime-water  3  antimonials 
combined  with  tm&ura  thebaica .  The  warm  bath  was 
ufed  occafionally  when  the  fkin  was  remarkably  hot  and 
dry,  and  the  patient  complained  of  reftlefinefs  and  anxi¬ 
ety.  The  tin&ure  of  cantharides  was  likewife  tried  3 
but  he  could  never  take  more  than  25  drops  for  a  dole, 
without  exciting  great  uneafinefs  in  his  bowels.  The 
body  was  kept  conftantly  open,  either  with  rhubarb 
or  the  infufion  of  fenna  joined  with  rhubarb.  His 
common  drinks  were  rice-water,  barley-water,  lime-wa¬ 
ter,  and  milk  3  lime-water  alone  3  fage,  balm,  or  mint 
tea  ;  fmqll-becr,  fimple  water,  and  w^ter  acidulated  with 
Vo L.  XIII.  Part  II, 
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the  fujphuric  acid.  In  feven  months,  thefe  remedies, 
in  whatever  manner  varied,  made  no  further  progrefs  in 
removing  the  difeafe.  In  Dr  Home’s  patients,  all  thefe 
medicines,  and  many  others,  were  tried  without  the 
lcaft  good  effefi  3  inlomueh  that  he  ufes  this  remarkable 
expreffion :  u  Thus,  thefe  two  patients  have  exhauited 
all  that  experience  had  ever  recommended,  and  almoft 
all  that  theory  could  fuggeft  3  yet  in  both  cafes,  the  dif¬ 
eafe  has  refilled  all  the  means  of  cure  ufed.”  It  is  re¬ 
markable,  that  though  feptics  were  given  to  both,  in 
fuch  quantity  as  evidently  to  produce  a  putrnfcency  in 
the  prime e  vue,  the  urine  remained  unaltered  both  in 
quantity  and  quality. 

But  although  this  difeafe  be  frequently  in  its  nature 
fo  obftinate  as  to  refill  every  mode  of  cure,  yet  there  can 
be  no  doubt  that  particular  remedies  have  fucceeded  in 
different  cafes.  Dr  Brifbane  relates  feveral  cafes  cured 
by  the  ufe  of  tiryRure  of  cantharides :  and  Dr  McCor¬ 
mick  has  related  fome  in  the  9th  volume  of  the  Edin¬ 
burgh  Medical  Commentaries,  which  yielded  to  Do¬ 
ver’s  powder  after  a  variety  of  other  remedies  had  been 
tried  in  vain. 

But  of  all  the  modes  of  cure  lately  propofed,  that 
which  has  been  nioft  celebrated,,  is  the  treatment  re¬ 
commended  by  Dr  Rollo  of  the  Royal  Artillery  *  In. 
a  valuable  vmrk  lately  publilhed,  entitled  Cafes  of  the 
Diabetes  Mel l it  us,  he  has  recorded  two  remarkable  ex¬ 
amples  of  the  good  efte61s  of  a  peculiar  regimen  in  this 
difeafe.  He  confiders  diabetes  as  being  a  difeafe  not 
of  the  kidney  but  of  the  alimentary  canal,  and  as 
arifing  from  the  formation  of  an  uncommon  quantity  o£ 
fugar.  He  therefore  ftriftly  forbids  the  ule  of  every 
article  of  diet  which  can  furnifh  fugar,  even  of  bread  3 
and  by  a  diqt  confifting  entirely  of  animal  and  alkalcf- 
cent  food  his  patients  were  much  benefited.  The  ex¬ 
perience  of  fome  other  practitioners  has  to  a  certain  de¬ 
gree  confirmed  the  observations  of  Dr  Rollo.  But  we 
are  forry  to  add,  that  we  have  met  with  many  other 
inftances  of  diabetes  mcllitus,  in  which  a  diet  confifting 
folely  of  animal  food,  had  a  fair  trial,  without  producing 
any  material  benefit.  And  we  may  conclude  with  ob- 
ferving,  that  the  cure  of  diabetes  bill  remains  to  be  dif- 
covered.  As  allaying  the  cxceflive  thirft,  and  pro¬ 
ducing  a  temporary  restoration  of  urinous  fmell,  or  the 
urea  vffiich  it  ought  naturally  to  contain,  we  have  found 
nothing  equal  in  efficacy  to  a  large  proportion  of  fat 
meat,  fuch  as  pork  (leaks  or  butter. 

Genus  LXIII.  HYSTERIA. 

Hysterics. 

Hyfteria,  Sauv.  gen.  135.  Lin .  126.  Vog.  219.  Sag, 
gen.  242. 

Malum  hyfterieum,  Roffm .  III.  50.  Junck.  36. 
Affedlio  hyfterica,  Willis  de  Morb.  Convulfiv.  cap.  5. 
10.  11.  Sydenham  Dill'.  Epift.  ad  G.  Cole,  Whytt 
on  Nervous  Diforders. 

Defcription.  The  hy  fieri  a  is  a  convulfive  difeafe, 
wThich  comeson  at  uncertain  intervals,  fi  metimes  longer 
and  fometimes  ftiorter,  but  at  no  dated  time.  The 
paroxyfms.  commonly  begin  with  a  languor  and  debi¬ 
lity  of  the  whole  body  3  yawning,  ftretching,  and  reft- 
leffnefs.  A  fenfe  of  coldnefs  alfo  in  the  extremities, 
almoft  always  precedes,  and  for  the  mod  part  remains 
during  the  whole  time  of,  the  paroxyfm.  To  this  fome- 
i  E  times 


401 

Diabetes. 


3** 


402 

Spafmi. 


M  E  D  I 

times  fucceeds  a  fenfe  of  heat ;  and  the  two  fenfations 
alternate  with  each  other  in  different  parts  of  the  body. 
The  face  is  fometimes  fluffed  and  fometimes  pale :  and 
fometimes  the  palenefs  and  fluffing  come  alternately. 
There  is  a  violent  pain  in  the  head  }  the  eyes  become 
dim,  and  pour  out  tears  ;  there  is  a  rumbling  and  infla¬ 
tion  of  the  inteftines ;  a  fenfation  is  felt  like  that  of  a 
globe  afeending  from  the  lower  part  of  the  abdomen 
or  hypogaftrium,  which  fometimes  feems  to  roll  along 
the  whole  alimentary  canal.  It  afeends  to  the  ftomach, 
fometimes  fuddenly,  fometimes  {lowly  and  there  pro¬ 
duces  a  fenfe  of  inflation  and  weight,  together  with 
anxiety,  naufea,  and  vomiting.  At  laft  it  comes  up  to 
the  throat,  where  it  produces  a  fenfe  of  fuffocation, 
and  difficulty  of  breathing  or  fwallowing.  During 
this  time  there  are  the  moft  violent  pains  both  in  the 
external  and  internal  parts  of  the  abdomen ;  the  muf- 
cles  arc  convulfed ;  the  umbilicus  is  drawn  inwards ; 
and  there  are  frequently  fuch  fpafms  of  the  inteftines, 
that  neither  clyfters  can  be  inje&ed,  nor  even,  flatus 
pafs  downwards.  Sometimes  the  paroxyfm  remits  af¬ 
ter  thefe  fymptoms  have  continued  for  a  certain  time, 
but  more  frequently  the  patients  fall  into  fainting  fits  *? 
fometimes  they  lie  without  motion,  as  if  they  were  in 
a  deep  deep  ;  fometimes  they  beat  their  breads  violent¬ 
ly  and  continually  with  their  hands,  and  fometimes 
they  are  feized  with  general  convulfions,  and  the  dif- 
eafe  puts  on  the  appearance  of  an  epilepfy.  In  fome 
patients  the  extremities  become  cold  and  ftiff,  and  the 
body  has  the  appearance  of  one  in  a  catalepfy.  Some¬ 
times  a  moft  violent  beating  pain  takes  place  in  fome 
part  of  the  head,  as  if  a  nail  was  driven  into  it,  and 
all  vifible  obje&s  feem  to  turn  round  ;  grievous  pains 
attack  the  loins,  back,  and  bladder,  and  the  .  patients 
difeharge  a  furprifing  quantity  of  urine  as  limpid  as 
water  j  which  laft  is  one  of  the  lureft  figns  of  the  dif- 
eafe.  The  mind  is  very  much  affe£!ed  as  well  as  the 
body.  Sometimes  the  patients  are  tormented  with  vain 
fears  :  fometimes  they  will  laugh,  at  other  times  cry  im¬ 
moderately  ;  and  fometimes  their  temper  becomes  fo 
peeviff  and  fretful,  that  they  cannot  enjoy  a  moment’s 
quiet.  The  appearances  which  take  place  in  this  af- 
fe&ion  are  indeed  fo  much  varied,  that  they  can  hard¬ 
ly  be  enumerated :  they  may,  however,  with  propriety, 
be  divided  into  hyfteric  fits,  which  very  much  referable 
thofe  of  epilepfy,  excepting  that  they  are  not  attended 
with  an  abolition  of  the  internal  fenfes ;  and  hyfteric 
fymptoms,  fuch  as  the  globus  hyjlericus ,  clavus  JujJ}  eri¬ 
cas ,  and  the  like,  which  are  chiefly  known  to  conftitute 
a  part  of  this  difeafe  from  being  obferved  to  alternate 
with  fits. 

Caufes ,  &c.  The  general  caufe  of  hyfteria  is  thought 
by  the  beft  phyficians  to  confift  in  a  too  great  mobi¬ 
lity  and  irritability  of  the  nervous  fyftem,  and  of  con- 
fequence  the  difeafe  may  be  brought  on  by  whatever 
debilitates  and  renders  the  body  irritable.  Hence  it 
moft  frequently  attacks  females  of  a  weak  and  lax  ha¬ 
bit  of  body,  though  there  are  fome  inftances  of  men  al- 
fo  attacked  by  it.  It  generally  comes  on  between  the 
time  of  puberty  and  the  age  of  35,  and  makes  its  at¬ 
tacks  during  the  time  of  menftruation  more  frequently 
than  at  any  other.  It  alfo  more  frequently  feizes  bar¬ 
ren  women  and  young  widows*  than  fuch  as  are  bear¬ 
ing  children. 

Prognojs,  Though  the  appearance  of  this  difeafe  be 
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fo  very  terrible,  it  feldom  proves  mortal  unlefs  by  wrong  Hyfteria. 
treatment :  but  notwithftanding  this,  it  is  extremely  dif-  1 1 

ficult  of  cure,  and  rarely  admits  of  any  thing  elfe  than 
being  palliated  \  for  though  it  iliould  feem  to  be  con¬ 
quered  by  medicine  for  a  time,  it  very  quickly  returns, 
and  that  from  the  flighteft  caufes. 

Cure .  The  ends  principally  to  be  aimed  at  in  the 
cure  of  this  difeafe  are,  in  the  firft  place,  the  removal 
of  particular  convulfive  or  fpafmodic  affe&ions  imme¬ 
diately  producing  various  appearances  in  the  difeafe, 
whether  under  the  form  of  proper  hyfteric  fits,  or 
n  *  rely  of  what  may  be  called  hyfteric  fymptoms  \  and 
in  the  fecond  place,  the  prevention  of  the  return  of 
fymptoms  after  they  have  been  removed,  by  the  employ¬ 
ment  of  proper  remedies  during  thofe  intervals  from 
complaints  which  patients  often  have  when  labouring 
under  this  affe&ion. 

The  moft  powerful  remedy  hitherto  difeovered  in 
hyfteric  cafes  is  opium,  or  th*  tin&ure  of  it.  By  this 
commonly  the  moft  violent  paroxyfms  are  flopped, 
though  it  be  infufficient  to  accomplifti  a  radical  cure. 

In  Dr  Home’s  Clinical  Experiments  we  find  an  in- 
ftance  of  a  cure  performed  by  venefecElion,  though  this 
remedy  has  been  generally  condemned  in  hyfterical 
cafes.  Afafoetida  feems  to  ftand  next  in  virtue  to 
opium  >  though  with  fome  it  difagrees,  and  occafions 
pains  in  the.  ftomach  and  vomiting.  Sulphuric  aether 
will  alfo  frequently  remove  an  hyfteric  fit :  but  its  ef- 
fedls  are  of  ihort  duration  \  and  if  it  do  not  effe£l  a 
cure  foon  after  its  exhibition,  no  fervice  is  to  be  ex¬ 
pelled  either  by  perfeverance  in  the  ufe  of  it  or  by 
increafing  the  dofe  \  and  with  fome  conftitutions  it  dif¬ 
agrees  to  fuch  a  degree  as  to  occafion  convulfions.  If 
the  patient  be  feized  with  a  violent  fit,  fo  that  flie  can 
fwallow  nothing,  which  is  frequently  the  cafe,  it  will 
be  proper  to  apply  fome  ftrong  volatile  alkali  to  her 
nofe  j  or  if  that  be  not  at  hand,  the  vapour  of  burning 
feathers  is  fometimes  very  efficacious.  In  fome  in- 
ftances  benefit  is  derived  from  the  fudden  application  of 
cold  water  to  the  face  or  hands  ;  but  ftill  more  fre¬ 
quently  the  application  of  water  in  a  tepid  ft  ate, 
particularly  the  warm  pediluvium,  is  found  to  be  of 
very  great  fervice  in  bringing  about  a  favourable  ter¬ 
mination  of  different  violent  hyfteric  fymptoms.  A 
plafter  of  galbanum  and  afafoetida  will  alfo  prove  fer- 
viceable  :  but  it  muft  be  remembered,  that  none  of  thefe 
things  will  prevent  the  return  of  the  difeafe  }  and  there¬ 
fore  a  radical  cure  is  to  be  attempted  by  exercife,  cin¬ 
chona,  chalybeates,  mineral  waters,  and  other  tonics  *, 
but  particularly,  where  the  ftate  of  the  patient  is  fuch 
as  to  be  able  to  bear  it,  by  the  ufe  of  the  cold  bath, 
which,  where  it  does  not  difagree  with  the  conftitution, 
is  often  of  the  greateft  fervice  in  preventing  returns  of 
this  affe&ion. 

In  hyfteria  as  well  as  in  chorea  Dr  Hamilton  has 
found,  that  in  fome  inftances  very  great  benefit  has  been 
obtained  from  copious  evacuations  of  the  alimentary  ca¬ 
nal,  by  cathartics  frequently  repeated. 
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The  Dread  of  Water. 

Hydrophobia,  Sauv.  gen.  231.  Liu.  86.  Vog .  30. 
Sag.  gen.  343.  Boerh.  1138.  Junch.  124.  Mead 
on  Poifons.  Default  fur  la  rage.*  Sauv.  diff.  fur 
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la  rage.  James  on  canine  madnefs.  Dalby ,  Vir¬ 
tues  of  cinnabar  and  mufk  againd  the  bite  of  a 
mad  dog.  Nugent  on  the  hydrophobia.  Choife! , 
Nouvellc  methode  pour  le  traitement  de  la  rage. 
Journal  de  Medicine ,  pa  film.  Medical  Obf.  and  In¬ 
quiries, ,  vol.  iii.  art.  34.  vol.  v.  art.  20.  26.  and 
App.  Med,  Tranfabl,  vol.  ii.  art.  5.  12.  and  15. 
Heyfham ,  Diflf.  inaug.  de  rab.  canin.  Edinb.  1777. 
Parry ,  Difi*.  inaug.  de  rab.  contagiof.  five  canin. 
Edinb.  1778.  Andry ,  Reehcrches  fur  la  rage, 
1778.  Vaughan ,  Cafes  of  hydrophobia,  fecond 
edit.  1778.  Arnold ,  Cafe  of  hydrophobia,  1795. 

323  Sp.  I.  HrDROPHOBIA  Rabiofa,  or  Hydrophoby  con- 
fequent  on  the  Bite  of  a  Mad  Animal, 

Hydrophobia  vulgaris,  Sauv,  fp.  1. 

It  is  the  opinion  of  fome,  that  Dr  Cullen  has  done 
wrong  in  employing  the  term  hydrophobia  as  a  generic 
name,  under  which  canine  madnefs  is  included  :  and 
it  mult  be  allowed,  that  the  dread  of  water,  while  it  is 
not  univerfal,  is  alfo  a  fymptom  occurring  only  late  in 
the  difeafe,  at  lead  in  the  greater  part  of  cafes.  Per¬ 
haps  his  arrangement  would  have  been  lefs  exception¬ 
able,  if,  following  Linnaeus,  he  had  adopted  rabies  as 
a  generic  term,  and  had  diftinguifhed  this  particular 
fpecies  by  the  epithet  of  canina ,  contagiofa ,  or  the  like. 
Difputes,  however,  about  names,  are  in  general  not 
very  important  ;  and  it  is  fufficient  to  obferve,  that 
the  affe&ion  now  to  be  treated  of  is  canine  madnefs, 
or  that  difeafe  which  arifes  from  the  bite  of  a  mad 
animal. 

Defcription,  This  difeafe  commonly  does  not  make 
its  attack  till  a  confiderable  time  after  the  bite.  In 
fome  few  inftances  it  has  commenced  in  feven  or  eight 
days  from  the  accident ;  but  generally  the  patient  con¬ 
tinues  in  health  for  20,  30,  or  40  days,  or  even  much 
longer.  The  bite,  if  not  prevented,  will  in  general  be 
healed  long  before  that  time,  frequently  with  the  great- 
eft  eafe  ;  though  fometimes  it  refills  all  kinds  of  heal- 
ing  applications,  and  forms  a  running  ulcer  which  dis¬ 
charges  a  quantity  of  matter  for  many  days.  It  has 
been  faid,  that  the  nearer  the  wounded  place  is  to  the 
falivary  glands,  the  fooner  the  fymptoms  of  hydro¬ 
phobia  appear.  The  approach  of  the  difeafe  is  known 
by  the  cicatrix  of  the  wound  becoming  high,  hard, 
and  elevated,  and  by  a  peculiar  fenfe  of  prickling  at 
the  part  3  pains  fiioot  from  it  towards  the  throat  : 
fometimes  it  is  furrounded  with  livid  or  red  Itreaks, 
and  feems  to  be  in  a  Hate  of  inflammation  ;  though 
frequently  there  is  nothing  remarkable  to  be  obferved 
about  it.  The  patient  becomes  melancholy,  loves  fo- 
litude,  and  has  ficknefs  at  ftomach.  Sometimes  the 
peculiar  fymptom  of  the  difeafe,  the  dread  of  water \ 
comes  on  all  at  onee.  We  have  an  inllance  of  one 
*  who,  having  taken  a  vomit  of  ipecacuanha  for  the  fick¬ 
nefs  he  felt  at  his  ftomach,  was  feized  with  the  hy¬ 
drophobia  in  the  time  he  was  drinking  the  warm  water. 
Sometimes  the  difeafe  begins  like  a  common  fore  throat  \ 
and  the  forenefs  daily  increafing,  the  hydrophobic  fymp¬ 
toms  Ihow  themfelves  like  a  convulfive  Ipafm  of  the 
mureles  of  the  fauces.  In  others,  the  mind  feems  to  be 
primarily  affe£led,  and  they  are  fubjeft  to  defponden- 
cy  and  melancholy  for  fome  time  prior  to  any  dread 
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of  water.  And  when  that  dread  commences,  it  is  with  Hydropho- 


an  evident  mental  affe6tion.  Dr  James,  in  his  Treatife  ^  b'a- 
on  Canine  Madnefs,  mentions  a  boy  lent  out  to  fill  two 
bottles  with  water,  who  was  fo  terrified  by  the  noile 
of  the  liquid  running  into  them,  that  he  fled  into  the 
houfe  crying  out  that  he  was  bewitched.  He  men¬ 
tions  alfo  the  cafe  of  a  farmer,  who,  going  to  draw 
fome  ale  from  a  calk,  was  terrified  to  fuch  a  degree  at 
its  running  into  the  veflfel,  that  he  ran  out  in  a  great 
hade  with  the  fpigot  in  his  hand.  But  in  whatever 
manner  this  fymptom  comes  on,  it  is  certain  that  the 
mod  painful  fenfations  accompany  every  attempt  to 
fwallow  liquids.  Nay,  the  bare  fight  of  water,  of  a 
looking-glafs,  of  any  thing  clear  or  pellucid,  will  give 
the  utmoft  uneafinefs,  or  even  throws  the  patient  into 
convulfions. 

With  regard  to  the  affehlion  of  the  mind  itfelf  in 
this  difeafe,  it  does  not  appear  that  the  patients  are 
deprived  of  reafon.  Some  have,  merely  by  the  dint 
of  refolution,  conquered  the  dread  of  water,  though 
they  never  could  conquer  the  convulfive  motions  which 
the  conta£l  of  liquids  occafioned  :  while  this  refolu¬ 
tion  has  been  of  no  avail j  for  the  convulfions  and  other 
fymptoms  increafing,  have  almod  always  deftroyed  the 
unhappy  patients. 

In  this  difeafe  there  feems  to  be  an  extreme  fenfibi- 
lity  and  irritability  of  the  nervous  fyftem.  The  eyes 
cannot  bear  the  light,  or  the  fight  of  any  thing  white  j 
the  leaft  touch  or  motion  offends  them,  and  they  want 
to  be  kept  as  quiet  and  in  as  dark  a  place  as  pofiible. 

Some  complain  of  the  coldnefs  of  the  air,  frequently 
when  it  is  really  warm.  Others  complain  of  violent 
heat  *,  and  have  a  great  defire  for  cold  air,  which  yet 
never  fails  to  increafe  the  fymptoms.  In  all  there  is  a 
great  flow  of  vifeid  faliva  into  the  mouth  ;  which  is 
exceedingly  troublcfomc  to  the  patients,  as  it  has  the 
fame  effefil  upon  their  fauces  that  other  liquids  have. 

This  therefore  they  perpetually  blow  off  with  violence, 
which  in  a  patient  of  Dr  Fothergill’s  occafioned  a  noife 
not  unlike  the  hollow  barking  of  a  dog,  and  which  he 
conje&ures  might  have  given  rife  to  the  common  no¬ 
tion  that  hydrophobous  patients  bark  like  dogs.  They 
have  an  infatiable  third  ;  but  are  unable  to  get  down 
any  drink,  except  with  the  utmod  difficulty  ;  though 
fometimes  they  can  fwallow  bread  foaked  in  liquids, 
flices  of  oranges,  or  other  fruits.  There  is  a  pain  un¬ 
der  the  fcrobiculus  cordis ,  as  in  the  tetanus  ;  and  the 
patients  mournfully  point  to  that  place  as  the  feat  of 
the  difeafe.  Dr  Vaughan  is  of  opinion  that  it  is  this 
pain,  rather  than  any  difficulty  in  fwallowmg,  which 
didreffes  the  patient  on  every  attempt  to  drink.  The 
voice  is  commonly  plaintive  and  mournful  ^  but  Dr 
Vaughan  tells  us  there  is  a  mixture  of  fiercenefs  and 
timidity  in  the  countenance  which  he  cannot  deferibe, 
but  by  which  he  could  know  a  hydrophobous  perfoii 
without  afking  any  quedions. 

In  this  didemper,  indeed,  the  fymptoms  are  fo  va¬ 
rious,  that  they  cannot  be  enumerated  ;  for  we  will 
feldom  read  two  cafes  of  hydrophobia  which  do  not 
differ  very  remarkably  in  this  refped.  Some  feem  to 
have  at  times  a  furious  delirium,  and  an  inclination  to 
fpit  at  or  bite  the  bydanders  5  while  others  fliow  no 
fuch  inclination,  but  will  even  differ  people  to  wipe 
the  infide  of  their  mouths  with  the  corner  of  a  hand¬ 
kerchief  in  order  to  clear  away  the  vifeid  faliva  which 
3  E  2 
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Spafmi.  ready  to  fuffocate  them.  In  fome  male  patients  there 
v  is  an  involuntary  eredlion  of  the  penis,  and  emiffion  of 
the  femen  ;  and  the  urine  is  forced  away  by  the  fre¬ 
quent  return  of  the  fpafins.  In  a  letter  from  Dr  Wolf 
of  Warfaw  to  Henry  Baker,  F.  R.  S.  dated  Warfaw 
Sept.  26th,  1767,  we  have  the  following  melancholy 
account  of  the  cafes  of  five  perfons  who  died  of  the 
hydrophobia  :  “  None  of  them  quite  loft  their  right 
fienfes  5  but  they  were  all  talking  without  intermiflion, 
praying,  lamenting,  defpairing,  curfing,  fighing,  fpit- 
ting  a  frothy  faliva,  fcreeching,  fometimes  belching, 
retching,  but  rarely  vomiting.  Every  member  is  con- 
vulfed  by  fits,  but  mofl  violently  from  the  navel  up  to 
the  bread  and  oefophagus.  The  fit  comes  on  every 
quarter  of  an  hour  •  the  fauces  are  not  red,  nor  the 
tongue  dry.  The  pulfe  is  rtot  at  all  feverifh;  and  when 
the  fit  is  over  nearly  like  a  found  pulfe.  The  face 
grows  pale,  then  brown,  and  during  the  fit  almoft 
black  ;  the  lips  livid  \  the  head  is  drowfy,  and  the 
ears  tingling  \  the  urine  limpid.  At  laft  they  growr 
weary  ;  the  fits  are  lefs  violent,  and  ceafe  towards  the 
end  ;  the  pulfe  becomes  weak,  intermittent,  and  not 
very  quick  ;  they  fwcat,  and  at  laft  the  whole,  body 
becomes  cold.  They  compofe  themfelves  quietly  as 
if  to  get  fleep,  and  fo  they  expire.  The  blood  drawn 
a  few  hours  before  death  appears  good  in  every  re- 
fpeeft.  A  general  obfervation  was,  that  the  lint  and 
dreffings  of  the  wounds,  even  when  dry,  were  always 
black,  and  that  when  the  pus  was  very  good  in  co¬ 
lour  and  appearance.”  In  one  of  Dr  Wolf’s  patients 
who  recovered,  the  blood  flunk  intolerably  as  it  was 
drawn  from  a  vein  \  and  one  of  Mr  Vaughan’s  patients 
complained  of  an  intolerable  fetid  fmell  proceeding 
from  the  wounded  part,  though  nobody  but  himfelf 
could  perceive  it.  In  general,  the  violent  convulfions 
ceafe  a  fhort  time  before  death  \  and  even  the  hydro¬ 
phobia  goes  off,  fo  that  the  patients  can  drink  freely. 
But  this  does  not  always  happen  ;  for  Mr  Vaughan 
mentions  the  cafe  of  a  patient,  in  whom,  u  -when  he 
had  in  appearance  ceafcd  to  breathe,  the  fpafmus  cyni- 
cus  was,  obfervable,  with  an  odd  convulfive  motion  in 
the  mufcles  of  the  face  ;  and  the  flrange  contrariety 
which  took  place  in  the  a£lion  of  thefe  produced  the 
mofl  horrid  affemblage  of  features  that  can  well  be 
conceived.  Of  this  patient  alfo  it  was  remarkable, 
that  in  the  laft  hours  of  his  life  he  ceafed  to  call  for 
drink,  which  had  been  his  conflant  requel!  5  but  was 
perpetually  afking  for  fomething  to  eat.”' 

The  hydrophobia  feems  to  be  a  fymptom  peculiar 
to  the  human  race ;  for  the  mad  animals  which  com¬ 
municate  the  infe£lion,  do  not  feem  to  have  any  dread 
of  water.  Dr  Wolf,  in  the  letter  above  quoted,  fays 
,in  general,  that  cattle  bit  at  the  fame  time  and  by 
the  fame  animal  (a  mad  wolf)  which  bit  the  perfons 
whofes  cafes  he  related,  died  nearly  with  the  fame 
frightful  raging  as  the  men  *,  but  fays  nothing  of  their 
having  any  hydrophobia  :  nay,  Dr  James  and  feme 
others  affert,  that  the  hydrophobia  is  not  always  an 
*  attendant  on  rabies  canina  in  the  human  race  5  and 
indeed  it  is  certain  that  the  difeafe  has  proved  mortal 
after  this  terrible  fymptom  has  been  removed.  With 
regard  to  the  fymploms  of  madnefs  in  dogs,  they  are 
very  equivocal  *,  and  thofe  particularly  enumerated  by 
ffome  authors,  are  only  fuch  as  might  be  expelled  in 
dogs  much  heated  or  agitated  by  being  violently  pur- 
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fued  and  itruck.  One  fymptom  indeed,  if  it  could  be  Hydropho- 
depended  upon,  would  determine  the  matter  ;  namely,  b*a. 
that  all  other  dogs  avoid  and  run  away  from  one  that 
is  mad  5  and  even  large  dogs  will  not  attack  one  of 
the  fmallell  fize  who  is  infedled  with  this  difeafe. 

Upon  this  fuppofition  they  point  out  a  method  of  dif- 
covering  whether  a  dog  who  has  been  killed  "was  really 
mad  or  not  5  namely,  by  rubbing  a  piece  of  meat  along 
the  infide  of  his  mouth,  and  then  offering  it  to  a  found 
dog.  If  the  latter  eats  it,  it  is  a  fign  the  dog  wras  not 
mad  ;  but  if  the  other  reje£ls  it  with  a  kind  of  howling 
noife,  it  is  certain  that  lie  was.  Dr  James  tells  us,  that 
among  dogs  the  difeafe  is  infe£tious  by  flaying  in  the 
fame  place  ;  and  that  after  a  kennel  lias  been  once  in- 
fe£led,  the  dogs  put  into  it  will  be  for  a  confiderable 
time  afterwards  in  danger  of  going  mad  alfo.  A  re¬ 
medy  for  this,  he  fays,  is,  to  keep  geefe  for  fome  time 
in  the  kennel.  He  rejedls  as  falfc  the  opinion  that 
dogs  when  going  mad  will  not  bark  ;  though  he  owns 
that  there  is  a  very  confiderable  change  in  their  bark, 
which  becomes  hoarfe  and  hollow. 

Of  all  the  accounts  that  have  Been  publifhed  on  the 
chara&eriflics  of  rabies  in  dogs,  the  befl  is  to  be 
found  in  Dr  Arnold’s  late  treatife  :  the  charadleriflics 
there  mentioned  are  given  on  the  authority  of  Mr 
Meynell,  a  gentleman  who  has  paid  particular  atten¬ 
tion  to  this  fubjedt.  From  Mr  Meynell’s  obfervations 
it  appears,  that  mofl  of  the  charadleriiUcs  which  have 
been  commonly  mentioned,  are  mere  vulgar  errors  y 
and,  according  to  him,  the  beft  marks  are  from 'their 
peculiar  dull  look,  and  the  peculiar  found  which  they 
utter.  “  Mad  dogs  (fays  Sir  Meynell)  never  bark, 
but  occafionally  utter  a  mofl  difmal  and  plaintive  howl, 
expreffive  of  extreme  diflrefs,  and  which,  they  who 
have  once  heard  it,  can  never  forget ;  fo  that  dogs 
may  be  known  to  be  going  mad  without  being  feen, 
when  only  this  difmal  howl  is  heard. 

Caufes ,  &c.  In  no  difeafe  whatever  are  we  more 
at  a  lofs  to  difedver  the  caufes  than  in  the  hydro¬ 
phobia.  In  dogs,  foxes,  and  wolves,  it  feems  to  come 
on  fpontaneoufly  \  though  this  is  contefled  by  fome 
authors.  It  is  faid,  that  the  caufes  commonly  aflign- 
ed,  viz.  heat,  feeding  upon  putrid  flefh,  want  of  wa¬ 
ter,  &c.  are  not  fufficient  for  producing  the  diflem- 
per.  It  does  not  appear  that  madnefs  is  more  frequent 
among  dogs  in  the  warm  than  in  the  cold  climates  j 
nay,  in  the  ifland  of  Antigua,  'where  the  climate  is 
very  hot,  and  the  water  very  fcarce,  this  diflemper 
has  never,  it  is  faid,  been  obferved.  As  to  putrid  ali¬ 
ment,  it  feems  natural  for  dogs  to  prefer  this  to  any 
other,  and  they  have  been  known  to  fubfift  upon  it 
for  a  long  time  without  any  detriment.  For  thefe 
reafons,  they  think  the  difeafe  arifes  from  a  fpecific 
contagion,  like  the  fmallpox  and  mealies  among  the 
human  race,  which,  being  once  produced  by  caufes 
unknown,  continues  to  be  propagated  by  the  inter-  t 
courfe  which  dogs  have  with  each  other,  as  the  dif- 
eafes  jufl  mentioned  continue  to  be  propagated  among 
the  turn  an  race. 

With  regard  to  the  immediate  caufe  among  man¬ 
kind,  there  is  not  the  leafl  doubt  that  the  hydropho¬ 
bia  is  occafioned  by  the  faliva  of  the  mad  animal  be¬ 
ing  mixed  with  the  blood.  It  does  not  appear  that 
this  can  operate  through  the  cuticula  ;  but,  when  that 
is  rubbed  off,  the  fmallefl  quantity  is  fufficient  to  com¬ 
municate 
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Spafmi.  municate  the  difeafe,  and  a  flight  fcratch  with  the 
teeth  of  a  mad  animal  lias  been  found  as  pernicious 
as  a  large  wound.  It  is  certain  alfo,  that  the  infection 
has  been  communicated  by  the  bites  of  dogs,  eats, 
wolves,  foxes,  weafels,  ftvine,  and  even  cocks  and  hens, 
when  in  a  date  of  madhefs.  But  it  does  not  appear 
that  the  diflemper  is  communicable  from  one  hydro- 
phobous  peifon  to  another,  by  means  of  the  bite,  or 
any  other  way.  Dr  Vaughan  inoculated  a  dog  with 
the  faliva  of  a  hydrophobetis  child,  but  the  animal  con¬ 
tinued  free  from  difeafe  for  two  months  :  and  though 
the  doctor  promifed  to  inform  the  public  if  it  fhould 
happen  to  occur  afterwards,  nothing  has  hitherto  ap¬ 
peared  cm  that  fubjedt.  A  nur'fe  alfo  frequently  killed 
the  child  during  this  time  of  his  diforder,  but  no  bad 
confeqtience  enfued. 

When  we  attempt  to  invefl'igate  the  nature  of  the 
'caufe  of  the  hydrophobia  by  diffedtions,  our  inquiries 
are  eafnmonly  difhppointed.  In  two  bodies  opened  by 
Dr  Vaughan,  there  was  not  ’the  leaf!  morbid  appear¬ 
ance  ;  in  the  very  fauces,  where  we  might  have  ex¬ 
pelled  that  the  difeafe  Would  have  fhown  itfclf  moft 
evrdently,  there  was  not  the  hail  appearance  even  of 
inflammation.  The  ftomaeh,  irtteftines,  diaphragm, 
oefophagus,  &c.  were  all  in  a  natural  (late  :  neither 
do  we  find  in  Authors  of  credit  -any  certain  accounts  of 
morbid  appearances  in  the  bodies  of  hydrophobous 
perforrs  after  death.  Dr  Vaughan  therefore  concludes, 
that  the  kpoifon  *adls  upon  the  nervous  fyftem  ;  and 
Is  fo  wholly  confined  to  it,  that  it  may  be  doubted 
whether  the  qualities  df  the  blood  are  altered  by  it  or 
not }  and  that  it  'adts  upon  the  nerves  by  impairing  and 
difturbing  their  fundtions  to  fuch  a  degree  as  fpeedily 
to  end  in  ’a  total  extinction  of  the  vital  principle.  As 
to  the  difficulty  in  fwallowing  generally  believed  to  ac¬ 
company  ‘the  dread  of  water,  he  treats  it  as  a  mifre- 
prefentation,  as  Well  as  that  the  cefophagus  with  the 
tnufeles  fubfervient  to  deglutition  are  especially  con¬ 
cerned  in  this  difeafe.  The  principal  foundation  of 
the  evil,  he  thinks,  refls  on  a  morbid  fenfibility  both 
of  tire  external  and  internal  fauces.  For  the  fight  at  a 
liquid,  or  the  application  of  any  fubftance  to  the  in¬ 
ternal  fauces,  but  more  cfpedially  of  a  fluid,  inftantly 
excites  the  moft  painful  feelings.  Nay,  the  fame 
fymptoms  arc  produced  by  touching  the  external  fau¬ 
ces  with  a  fluid,  or  by  the  contaft  of  cold  air  with 
thefe  parts  ;  and  nearly  in  as  great  a  degree.  But  a 
fiolid  or  fluid  fub'flanee  being  conveyed  into  the  oefo¬ 
phagus,  the  tranfit  into  the  ftomaeh  is  accomplifhed 
with  little  or  no  impediment  5  fo  that  in  fadt  the  diffi¬ 
culty  is  furmonnted  before'  the  patient  is  engaged  in  the 
aClion  of  fwallowing.  Nor  is  the  excruciating  pain, 
which  never  fails  to  be  the  companion  of  every  attempt 
to  drink,  felt  in  the  fauces  and  throat :  it  is,  he  fays, 
at  the  fer ohi cuius  cordis  ;  to  which  the  fufterer  applies 
his  hand.  Frotn  this  laft  eircum dance,  therefore,  from 
the  prefence  of  the  rifus  fardonicus ,  from  the  mufcles  of 
the  abdomen  being  forcible  contra Cled,  and  from  the 
fenfe  of  fuffoeation  which  feems  to  threaten  the  patient 
with  immediate  death,  Dr  Vaughan  has  been  led  to 
think  that  in  the  hydrophobia  a  new  fyn  pathy  wa*  efla- 
blifhed  between  the  fauces,  the  diaphragm,  and  the  ab¬ 
dominal  mufcles. 

Prognqfi%.  When  a  perfon  is  bit.  the  prognofis  with 
regard  to  the  enfuing  hydrophobia  is  very  uncertain, 
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All  thofe  who  are  bit  do  not  fall  into  the  difeafe  ^ 
nay,  Dr  Vaughan  relates,  that  out  of  30  bit  by  a  mad 
dog,  only  one  w:as  fieized  with  the  hydrophobia.  Du¬ 
ring  the  interval  betwixt  the  bite  ana  the  time  the  dif- 
eale  comes  on,  there  are  no  fymptoms  by  which  we  can 
judge  whether  it  will  appear  or  not.  When  once  it  has 
made  its  appearance,  the  prognofis  is  exceedingly  fatal, 
though  there  are  certainly  iome  a  veil  authenticated  cafes 
of  complete  recovery,  particularly  one  recorded  by  Dr 
Arnold. 

Prevention  and  Cure .  It  has  been  generally  allowed 
by  practitioners,  that  though  the  hydrophobia  may  be 
prevented,  yet  it  can  leldom  if  ever  be  eured  alter  it 
has  made  its  appearance.  The  moft  efiential  part  of 
the  treatment  therefore  depends  on  the  proper  ufe  of 
means  of  prevention.  The  great  ob  edts  to  be  aimed 
at  in  prevention,  are,  in  the  flrit  place,  the  complete 
removal  of  the  contagious  matter  as  loon  as  poiiible  \ 
or,  fceondly,  means  of  deftroyiug  it  at  the  part,  where 
there  :is  even  the  flighted:  reaion  to  believe  that  it  has 
not  been  completely  removed.  Qi  all  the  means  o£ 
removal,  the  complete  cutting  out  the  part  to  which 
the  tooth  has  been  applied,  is  unqucitionably  the  moft 
tohe  depended  upon.  This  practice,  therefore,  fliould 
be  had  recourfe  to  as  foon  as  .poiiible.  The  lboncr  it 
can  be  aeconipliflud,  the  better*.  But  it  lias  been  ob- 
ferved,  that  as  a  peculiar  fenfation  at  the  part  affected 
always  precedes  'the  aceeilion  of  the  difeafe,  even  when 
it  takes  place  at  a  late  period  after  the  bite,  there  , is 
good  ground  for  believing  that  the  removal  of  the  part 
may  be  of  advantage  *  even  after  a  conliderable  inter¬ 
val.  But  beiides  removal  of  the  contagious  matter, 
by  cutting  away  the  part  to  which  it  is  attached,  this 
fliould  alfo  be  attempted  by  careful  and  long -continued 
tvafhing.  This  may  be  done,  in  moil  initances,  be¬ 
fore  a  proper  opportunity  can  be  had  of  having  re¬ 
course  to  the  knife.  Cold  rvater  fliould  particularly 
be  poured  upon  the  wound  from  a  eoniiderabie  height, 
that  the  matter  may  be  waffled  away  with  fome  force. 
Even  after  removal  by  the  knife,  eareful  waffling  is 
ft  ill  a  neeeffary  and  proper  precaution.  And  after 
botfl  thefe,  to  prevent  as  far  as  can  be  the  poflibility 
of  any  contagious  matter  lurking  about  the  wounded 
part,  it  fliould  not  be  allowed  to  heal,  but  a  difeharge 
of  matter  fliould  be  Supported  for  the  fpaee  of  ievcral 
weeks,  by  ointment  with- '.can tharides,  or  iimilar  ap¬ 
plications.  By  thefe  means  there  is  at  leafl:  the  belt 
chance  of  removing  the  -matter  at  a  fuflieiently  early 
'period.  And  this;  mode  of  prevention  feems  to  he  of 
more  ecmfcquenee  than  all  others  put  together  which 
have  hitherto  been  tlifeovered.  But  befides  removal, 
prevention  may  alfo  be  obtained  by  the  deftrudtion  of 
the  eontagious  matter  at  the  part ;  *and  where  t-  ere  is 
the  leafl:  reafon  to  think  that  a  complete  removal  Iras 
not  been  obtained,  this  fliould  always  be  had  recourfe 
to.  With  this  intention  the  actual  cautery  and  burn¬ 
ing  with ~gun-powder  have  been  employed.  And  the 
action  of  fire  is  probably  one  of  the  moft  powerful 
^agents  that  can  beufed  for  this  purpofe.  But  recourfe 
has  alfo  been  had  to  rwaftiing  both  with  acids  and 
■with  alkalies.  Of  the  former  kind,  vinegar  has  been 
chiefly  ufed,  but  more  may  probably  be  expedit'd  from 
the  latter  *,  and  particularly  from  the  cauftie  alkali,  fo 
far  diluted  that  it  can  bt  applied  with  fafety  :  £t>r 
from  its  influence  as  a  folvent  of  animal  mucus,  it  gives 
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Spafuri.  the  beft  chance  of  a  complete  removal  of  the  matter, 
independent  of  any  influence  in  changing  its  nature. 
It  has  been  thought  alio,  that  oil  applied  to  the  part 
may  be  of  fervice.  But  if  recourfe  be  had  to  it,  more 
a&ive  meafures  ihould  at  leait  be  previoufly  employed  ; 
and  even  then,  fome  are  of  opinion  that  it  is  oi  advan¬ 
tage  to  increafe  the  a&ivity  of  the  undtuous  matter  by 
combining  it  with  mercury. 

On  thefe  grounds,  and  by  thefe  means,  we  are  in¬ 
clined  to  think  that  the  adlion  of  this  contagion  on 
the  fyftem,  after  it  has  been  applied  by  the  bite  of  a 
rabid  animal,  may  be  moil:  effectually  prevented*  But 
after  this  adlion  has  once  taken  place,  no  remedy  has 
yet  been  difeovered  on  which  much  dependence  can 
be  put.  A  very  great  variety  of  articles  indeed 
have  at  different  periods  been  held  forth  as  infallible, 
both  in  the  prevention  and  cure  of  this  affeftion  *,  but 
their  reputation  has,  perhaps,  univerfally  been  found¬ 
ed  on  their  being  given  to  people,  who,  though  really 
•  bit  by  a  mad  dog,  were  yet  not  infedled  with  the  con¬ 
tagion.  And  this  happily,  either  from  the  tooth  be¬ 
ing  cleaned  in  making  the  bite,  or  not  being  covered 
with  contagious  matter,  is  by  no  means  an  unfrequent 
occurrence.  Mankind,  however,  even  from  the  ear- 
lieft  ages,  have  never  been  without  fome  boafted  fpeci- 
fic,  which  has  been  held  forth  as  an  infallible  remedy 
for  this  affedtion  till  fatal  experience  demonftrated  the 
contrary.  Dr  Boerhaave  has  given  a  pretty  full  cata¬ 
logue  of  thofe  fpecifics  from  the  days  of  Galen  to  his 
own  time  5  and  concludes,  that  no  dependence  is  to  be 
put  in  any  of  them.  It  is  now,  therefore,  altogether 
unneceffary  to  take  notice  of  burnt  crabs,  the  hyaena’s 
Ikin,  mithridate  with  tin,  liver  of  the  rabid  animal, 
or  a  variety  of  other  pretended  remedies  for  this  difeafe, 
proved  by  experience  to  be  totally  inefficacious.  But 
although  no  greater  confidence  is  perhaps  to  be  put  in 
fpecifics  of  modern  date,  it  will' be  proper  that  thefe 
Ihould  be  mentioned. 

Bathing  in  cold  water,  efpecially  in  the  fea,  and 
drinking  fea-watcr  for  a  certain  time,  have  been  pre¬ 
ferred,  and  by  fome  accounted  a  certain  preventive. 
When  this  was  known  to  fail,  a  long  courfe  of  anti- 
phlogiftic  regimen,  violent  fubmerfion  in  wrater,  even 
to  danger  of  drowning,  and  keeping  the  wounded  place 
open  with  cauteries,  were  recommended. — To  this  ex¬ 
treme  feverity  Dr  Mead  objected  ;  and  in  his  treatife 
on  this  fubjedl  endeavours  to  ffiow,  that  in  all  ages  the 
greateft  fuecefs  has  been  reaped  from  diuretics,  for 
which  reafon  he  propofes  the  following  powder  : 
u  Take  affi-colourcd  ground-liverwort,  half  an  ounce  5 
black-pepper,  two  drams  :  reduce  them  feparately  to 
powder,  then  mix  them  together.”  ~  This  powder  was 
fir  ft  publi  {hed  in  the  Philofophical  Tranfadtions,  by 
Mr  Danipier,  in  whofe  family  it  had  been  kept  as  a 
fecret  for  many  years.  But  this  medicine  which  was  in- 
ferted  in  former  editions  of  the  London  and  Edinburgh 
pharmacopoeias,  under  the  name  of  Pulvis  Antilyjfus . 
lias  long  loft  its  credit. 

There  is  a  famous  Eaft  India  medicine,  compofed 
of  24  grains  of  native  and  as  much  fadlitious  cinnabar, 
made  into  a  powder  with  16  grains  of  mufk.  This  is 
called  the  Tonqnin  medicine,  and  mult  be  taken  in 
a  tea  cupful  of  arrac  or  brandy  *,  and  it  is  faid  to  fe- 
ieure  the  patient  for  30  days,  at  the  expiration  of 
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which  it  is  to  be  repeated  }  but  If  he  has  any  fymp-  Hjdropho. 
toms  of  the  difeafe,  it  mult  be  repeated  in  three  hours,  bin. 
which  is  faid  to  be  fufficient  for  a  cure.  The  firft  dofe 
is  to  be  taken  as  foon  after  the  bite  as  poffible. 

Another  celebrated  remedy  is  Palmarius’s  powder, 
compofed  of  the  leaves  of  rue,  vervain,  fage,  polypody, 
wormwood,  mint,  mugwort,  balm,  betony,  St  John’s- 
wort,  and  leffer  centaury.  Thefe  herbs  muft  be.  ga¬ 
thered  in  their  prime,  dried  feparately  in  the  (hade, 
and  then  powdered.  The  dofe  is  a  dram,  or  a  dram 
and  a  half,  taken  everyday. 

A  remedy  which  might  promife  to  be  more  effica¬ 
cious  than  any  of  thole  hitherto  mentioned  is  mercury. 

This  has  been  recommended  in  fridlions,  and  to  be 
taken  inwardly  in  the  form  of  calomel  and  turbith  mi¬ 
neral,  in  order  if  poffible  to  raife  a  flight  falivation, 
on  which  the  efficacy  w7as  thought  to  depend.  Befides 
this,  venefcdlion,  opium,  cinchona,  and  camphor,  have 
been  tried  in  very  large  quantities  ;  the  warm  bath  ; 
and,  in  ffiort,  every  thing  which  human  invention 
could  fuggeft  ;  but  with  how  little  fuccefs,  can  be 
judged  from  many  well  authenticated  cafes. 

Dr  Wolf,  after  detailing  a  number  of  interefting  cafes, 
makes  the  following  obfervations. — “  Thus  we  fee, 
that  the  mercury,  the  acids,  the  mufk,  the  feeding  on 
the  moft  famous  herbs,  the  fweating,  the  cura  antip/1/0 - 
giftica ,  &c.  are  no  fpecifics.” 

The  following  cafe  by  Dr  Raymond  of  Marfeilles 
fhows  the  inefficacy  of  mercury  even  as  a  preventive . 

— On  the  19th  of  July  1765,  Mr  Boyer,  aged  25,  of 
a  bloated  cachedlic  habit,  wras  bit  by  a  mad  dog  in  the 
inferior  part  of  the  leg  :  the  wound  extended  half  way 
round,  bled  freely,  and  was  like  a  great  fcratch.  The 
patient’s  legs  had  been  fwelled  for  a  confiderable  time 
before  the  accident  j  and  there  were  alfo  twro  ulcers  in 
the  other  leg.  Some  hours  after  the  accident,  the  ac¬ 
tual  cautery  was  applied  to  the  wound.  The  doctor  w7as 
not  prefent  at  this  operation  ;  but  the  part  around  the 
bite  -was  rubbed  with  mercurial  ointment  immediately 
after,  and  the  efehar  was  dreffed  with  the  fame  oint¬ 
ment.  The  efehar  was  feparated  on  the  firft  day,  but 
the  dreffing  was  continued  till  the  ivound  was  cicatri- 
fed.  The  fecond  day  a  bolus  of  four  grains  of  turbith 
and  eight  grains  of  camphor  was  exhibited.  This 
procured  a  confiderable  evacuation  both  by  vomit  and 
ftool,  and  a  fpitting  alfo  came  on.  The  third  day 
the  bitten  leg  was  rubbed  with  mercurial  ointment :  in 
the  fpace  of  a  month  the  fridlions  were  repeated  five 
times  on  both  legs,  three  drams  of  mercurial  oint¬ 
ment  being  ufed  in  each  fridlion.  During  the  fame 
time  the  bolus  -was  five  times  repeated  5  and  this  treat¬ 
ment  kept  up  a  flight  falivation  to  the  40th  day.  The 
evening  of  the  third  day  he  took  the  Tonquin  medicine , 
called  alfo  Sir  George  Cobb's  powder ,  in  a  bolus  ;  which 
vomited  him  brifkly.  This  powder  was  repeated  feven 
or  eight  times  in  the  month,  generally  with  the  fame 
effedl.  During  the  firft  feven  or  eight  days  he  got  four 
times,  in  the  morning,  a  dram  of  the  anagallis  flore 
puniceo ,  frefli  gathered  and  powdered.  The  41ft  day, 
the  turbith  bolus  wras  preferibed  for  the  feventh  time  : 
he  was  bathed  in  the  fea,  and  continued  the  bathing 
for  two  days  more.  On  the  74th  he  was  feized  with 
the  diftempe**  *,  and  died  on  the  76th,  feemingly  fuffo- 
cated  or  ftrangled,  his  mouth  covered  with  flaver,  and 
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Spafmi.  his  face  bloated.  He  loft  his  fenfes  not  above  half  a 
u-nr-*  quarter  of  an  hour  before  his  death.  The  pulfe  was 
quiet  the  whole  time. 

Another  inftancc  is  mentioned  by  the  fame  author, 
of  a  pregnant  woman  bit  by  the  fame  dog  and  on  the 
fame  day  with  Mr  Boyer,  who  was  never  feized  with 
the  diftemper.  She  was  treated  in  much  the  fame 
manner  with  him,  and  falivated  a  little  more.  But 
(he  was  bit  through  a  fhamoy  leather  (hoe,  which 
muft  neceffarily  have  cleaned  the  animal’s  teeth  of  the 
poifonous  faliva  before  they  reached  her  fkin,  and  to 
this  we  are  naturally  led  to  aferibe  her  fafety.  One  of 
Hr  Wolf’s  patients  alfo  was  a  pregnant  woman,  and 
was  not  feized  with  the  diftemper.  Perhaps  women 
in  a  ftate  of  pregnancy  may  be  lefs  liable  to  this  di¬ 
ftemper  than  others  3  but  it  is  more  probable  that  the 
contagion  was  not  communicated. 

The  fame  author  tells  us,  “  there  are  many  examples 
of  the  inefficacy  of  mercurial  fri&ions.  A  furgeon  of 
Marfeilles  treated  a  girl  about  1 2  years  of  age  bit  by 
a  mad  dog,  with  mercurial  frictions  3  applying  them 
as  in  the  lues  venerea  :  yet  ftie  died  of  the  hydro¬ 
phobia  on  the  55th  day.  Her  wound  was  not  cau¬ 
terized.” 

In  the  following  cafe  all  the  moft  powerful  remedies 
Were  tried. — In  the  afternoon  of  the  29th  of  Aug.  1777, 
Dr  Vaughan  was  called  to  a  boy  of  eight  years  of  age 
labouring  under  a  hydrophobia.  He  had  been  bit  on 
the  wrift  by  a  cat  about  a  month  before  3  of  which  the 
marks  remained,  but  without  any  ulcer,  or  even  the 
fmalleft  appearance  of  inflammation.  About  the  middle 
of  the  day  before  Dr  Vaughan  faw  him,  he  began  to 
complain  of  a  pain  in  the  part  bitten,  which  afeended  up 
the  arm,  and  affe&ed  the  temple  on  that  fide  3  foon  af¬ 
ter  which  he  fwallowed  liquids  with  relu&ance  and  dif¬ 
ficulty.  He  was  put  into  the  warm  bath  for  three 
quarters  of  an  hour,  during  which  time  he  was  eafier  : 
he  had  a  clyftcr  of  five  ounces  of  frefli  broth,  and  30 
drops  of  laudanum,  inje£bcd  immediately  after  his  co¬ 
ming  out  of  it  :  a  liniment  confiding  of  three  drams 
of  ftrong  mercurial  ointment  with  the  fame  quantity  of 
oil  of  amber,  was  rubbed  upon  the  ffioulders  and  back  3 
two  pills  of  a  grain  of  flowers  of  zinc,  and  half  a  grain 
of  cuprum  ammoniacicm ,  were  taken  every  three  or  four 
hours  3  and  a  medicated  atmofphere  was  prepared  for 
him,  by  burning  gum  ammoniac  in  his  room.  As  thefe 
remedies  were  not  attended  with  any  good  effect,  each 
dofe  of  pills  was  ordered  to  contain  two  grains  of  cu¬ 
prum  am?notiiacu?n ,  the  fame  quantity  of  opium,  three 
grains  of  flowers  of  zinc,  and  ten  grains  of  afafoetida  3 
whilft  a  folution  of  that  fetid  gum,  with  a  dram  of 
laudanum,  was  admin iftered  as  a  clyfter.  Thefe  pills, 
though  repeated  every  four  hours,  afforded  not  the 
fmalleft  relief,  nor  did  they  ffiow  the  leaft  a&ion  on  the 
frame.  At  laft  the  do£lor  refolved  to  put  in  pra£Hce 
the  defperate  remedy  mentioned  by  Van  Helmont,  of 
throwing  the  patient  into  cold  water,  and  keeping  him 
there  till  he  is  almoft  drowned.  With  this  view  a  large 
tub  of  cold  water,  well  faturated  with  common  fait,  was 
prepared,  into  which  the  poor  boy  was  plunged  over 
head  and  ears,  and  there  held  until  he  ceafed  to  ftruggle. 
He  was  then  taken  out  again,  and  the  fame  operation 
repeated  until  he  became  fo  quiet  that  the  doctor  was 
under  apprehenfions  that  a  total  extinction  of  life 
would  take  place.  He  was  then  wrapped  up  in  a 
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blanket  and  put  to  bed,  and  he  remained  more  quiet  Hydropho- 
than  he  had  formerly  been  3  but  all  his  former  reftlefs-  bla» 
nefs  foon  returned,  his  pulfe  funk,  and  he  died  about  v  " 
two  o’clock  in  the  morning. 

Another  celebrated  antidote  againft  the  poifon  of  a 
mad  dog  has  been  known  for  fome  years  by  the  name 
of  the  Ormjkirk  medicine .  The  true  compolition  of 
this  is  kept  a  fecret  by  the  proprietors  :  however,  it 
has  been  analyfed,  and  the  following  compolition  pub- 
liflied  by  Dr  Heyfham  as  perfectly  fimilar  to  it  in  all 
refpeCls. 

“  Take  half  an  ounce  of  chalk,  three  drams  of 
Armenian  bole,  10  grains  of  alum,  one  dram  of  ele¬ 
campane  in  powder 3  mix  them  all  together,  and  add  fix 
drops  of  oil  of  anife.” 

They  muft  certainly  be  very  credulous  who  can  put 
confidence  in  fuch  an  infignificant  medicine  as  a  prefer- 
vativc  againft:  the  hydrophobia  :  however,  there  is  a 
poflibility  that  there  may  be  fome  unknown  ingredient 
in  the  genuine  powder  :  for  it  is  difficult  to  analyfe 
powders  after  the  ingredients  are  thoroughly  mixed 
together.  The  efficacy  of  the  medicine  therefore  muft 
depend  on  the  virtues  of  that  unknown  ingredient,  if 
any  fuch  there  be.  The  following  cafes,  however,  too 
well  determine  that  it  is  not  infallible ,  as  was  at  firft 
pretended.  In  all  probability,  as  well  as  many  others, 
its  reputation  alfo  is  folely  refted  on  its  being  exhibi¬ 
ted  in  many  cafes  where  no  contagion  was  communi¬ 
cated  to  the  perfon  bit,  and  while  of  courfe  no  difeafe 
could  take  place. 

On  the  14th  of  February  1774,  Mr  Bellamy  of 
Holborn,  aged  40,  wTas  bit  by  a  cat  affe&ed  with  rabies, 
which  was  killed  the  fame  morning.  The  following 
day  he  took  the,  celebrated  Ormfkirk  medicine,  fold 
by  Hill  and  Berry  in  Hill-Street,  Berkcley-Square, 
and  conformed  in  every  refpeft  to  the  directions  given 
by  the  vender.  A  fervant  maid,  who  was  bitten  in  the 
leg  before  her  mailer  was  bitten,  likewife  took  the  fame 
remedy.  About  the  middle  of  April  Mr  Bellamy 
complained  of  a  pain  in  his  right  knee,  which  he  fup- 
pofed  to  be  rheumatic,  and  which  continued  and 
increafed  till  the  7th  of  June,  when  he  got  fome  pills 
of  calomel,  ipecacuanha,  and  piL  fapon.  from  an  apothe¬ 
cary,  with  Huxham’s  tinClure  of  the  bark  in  fmall  dofes. 

In  fix  days  more  he  had  a  titillation  in  the  urethra,  a 
contraction  of  the  ferotum  and  penis  to  a  degree  of  pain, 
and  an  emiffion  of  femen  after  making  water,  to  which 
he  had  frequent  calls.  The  medieines  were  difeontinu- 
ed  3  and  on  the  1 6th  of  that  month  the  hydrophobia 
came  on,  and  Dr  Fothergill  was  called.  Six  ounces  of 
blood  were  taken  from  his  arm,  and  a  bolus  of  a  fcruple 
of  native  cinnabar  and  half  a  fcruple  of  mufk  was  given 
every  four  hours.  The  diftemper  manifeftly  increafed 
through  the  day.  In  the  evening  a  clyfter  was  injeCted, 
and  feveral  times  repeated  during  the  night  5  he  had 
been  put  into  the  warm  bath,  and  two  drams  of  ftrong 
mercurial  ointment  rubbed  into  his  legs  and  thighs  by 
himfelf.  He  was  greatly  relieved  by  the  warm  bath 
while  he  continued  in  it,  but  the  fymptoms  returned 
with  increafed  violence  in  the  night.  The  next  day 
being  greatly  worfe,  he  was  blooded  to  as  great  a 
quantity  as  he  could  bear,  had  the  warm  bath  and 
clyfters  repeated,  and  half  an  ounce  of  mercurial  oint¬ 
ment  rubbed  into  his  thighs  and  legs.  Pills  of  opium 
-were  preferibed,  but  he  did  uot  take  them.  He  died 
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the  fame  night,  at  half  an  hour  tfter  1 2.  This  patient  25,  was  bit  by  a  mad  dog,  whofe  teeth  made  a  flight  Hydropho. 
was  a  man  of  great  refutation,  and  could  in  part  eon-  wound  in  the  fore  finger  of  the  left  hand.  He  was  dip-  bin. 
quer  his  averfion  at  water.  He  feemed  to  have  total-  ped,  as  ufual,  in  the  fea  ;  and  drank  the  fea-water  for 


ly  forgot  the  accident  of  the  bite  t  and  cafually  laid, 
that  he  thought  this  diforder  refembled  the  hydropho¬ 
bia,  without  fuppofing  that  he  was  afflicted  with  that 
diflemper  at  the  time.— The  bite  on  the  girl's  leg  re¬ 
futed  to  heal,  baffled  the  art  of  a  young  iurgeon  who 
attempted  to  cutc  it,  and  continued  a  running  ulcer 
for  a  long  time.  She  did  not  fall  into  the  hydropho¬ 
bia.  Hence  Dr  Fothergill  thinks  it  probable,  that 
keeping  the  wounds  made  by  the  teeth  of  mad  animals 
open  for  a  long  time,  would  probably  be  of  fervice  as 
a  preventive  ;  but  in  fome  of  Dr  Wolf’s  patients 
thefe  artificial  drains  appear  not  to  have  been  attended 
"With  fueeefs* 

On  the  1 6th  of  November  1773,  Thomas  Ncurfe, 
a  flrong  healthy  boy  of  14,  was  admitted  into  the  Lei- 
cefter  infirmary  ;  having  been  that  day  month  hitten 
by  a  mad  fox  hound.  The  wound  was  a  large  lacerated 
one  on  the  cheek,  and  bled  very  freely  on  being  inflicted. 
'The  day  after  he  was  bit  lie  went  to  the  fea,  where  be 
was  dipped  with  all  the  feverity  ufually  pra&ifcd  un¬ 
der  fo  difagreeahle  an  operation.  The  Urmfkirk  me¬ 
dicine  was  alfo  adminiftered  with  all  due  care.  It  was 
'  bought  of  the  perfon  in  Leicefler  who  is  deputed  by 
'the  proprietor  to  fell  it  for  him.  A  common  adhefive 
jdaftcr  was  applied  to  the  part  after’  fea  bathing  j  and 
m  the  courfe  of  a  month,  without  any  further  trouble, 
the  wound  was  healed  ;  excepting  a  fmall  portion, 
fomewhat  more  than  aft  incli  in  length,  and  in  breadth 
about  one-tenth.  This  yielded  no  difeharge,  and  was. 
quite  in  a  cicatrizing  ftatc.  Five  days  before  bis  ad- 
miflion  into  the  infirmary,  he  began  to  complain  of  a 
tightnefs  over  his  temples,  and  a  pain  in  his  head  :  in 
two  days  the  hydrophobia  began  to  appear  ;  and  at  its 
commencement  he  complained  of  a  boiling  heat  in  his 
ftomach,  which  was  continually  afeending  to  the  fauces. 
The  difeafe  was  pretty  flrong  when  he  came  to  the  in¬ 
firmary.  He  got  a  bolus  of  a  fcruple  of  rnufk  with 
two  grains  of  opium  ;  then  a  compofition  of  15  grains 
of  mufk,  one  of  turbith  mineral,  and  five  grains  of 
opium,  was  dire&ed  to  be  taken  every  third  hour; 
an  ounce  of  the  ftronger  mercurial  ointment  was  to  be 
rubbed  on  the  cervical  vertebrae  and  fhoulders,  and  an 
embrocation  of  two  ounces  of  laudanum,  and  half  an 
ounce  of  ace  turn  fatuminum ,  was  directed  to  be  applied 
to  the  throat.  But  by  this  laft  he  was  thrown  into 
convulfions,  and  the  fame  effedl  followed  though  his 
eyes  were  firft  covered  with  a  napkin.  The  embroca¬ 
tion  was  therefore  changed  for  a  plafter  of  three 
drams  of  powdered  camphor,  half  an  ounce  of  opium, 
and  fix  drams  cotifeRio  Damocritis .  By  thefe  medi¬ 
cines  the  difeafe  feemed  to  be  fomewhat  fufpended,  but 
the  fymptoms  returned  with  violence  in  the  evening. 
His  medicine  was  repeated  at  feven  ;  and  at  eight 
five  grains  of  opium  were  exhibited  without  mufk  or 
turbith.  At  nine,  another  ounce  of  mercurial  oint¬ 
ment  was  rubbed  upon  the  fhoulders,  and  half  an 
ounce  of  laudanum  with  fix  ounces  of  mutton- 
broth  was  injected  into  the  inteftines,  but  to  no  pur- 
pofe.  A  larger  dofe  of  opium  was  then  given,  but 
with  as  little  efieft  as  the  former,  and  he  died  the 
fame  night. 

In  the  month  of  September  1774,  a  farmer,  aged 


fome  time  on  the  fpot,  which  operated  brifkly  as  a 
purge.  He  continued  well  till  the  6th  of  June  follow¬ 
ing,  when  he  firft  felt  a  pain  in  that  hand  and  arm  ;  far 
which  he  bathed  in  a  river  that  evening,  fuppofing  that 
it  had  been  a  rheumatic  complaint.  1  he  next  day  he 
was  fiek  ;  and  in  the  evening  was  feized  with  a  violent 
vomiting,  which  continued  all  that  night  and  till  the 
middle  of  the  next  day,  when  it  was  fucceeded  by  the 
hydrophobia.  Fie  was  treated  with  the  warm  bath  ; 
had  a  purgative  elyfler  injedled  ;  and  as  foon  as  it  had 
operated,  a  fecond  was  given,  confifting  of  four  ounces 
of  oil,  and  half  an  ounce  of  laudanum  ;  half  an  ounce 
of  flrong  mercurial  ointment  was  rubbed  on  the  fauces, 
and  the  part  was  afterwards  covered  with  the  catapJaf- 
ma  e  cymino ,  to  which  was  added  an  ounce  of  opium. 
An  embrocation  was  applied  to  the  region,  of  the  fto- 
maeh  with  continued  fri6tion,  confiding  of  half  an 
ounce  of  fpirit  of  fal  ammoniac,  ten  drams  of  olive  oil, 
fix  drams  of  oil  of  amber,  and  ten  crams  of  lauda¬ 
num.  Two  ounces  of  flrong  mercurial  ointment  were 
rubbed  Upon  the  fhoulders  and  back  ;  and  as  a  further 
means  of  inducing  a  ptyalifm  fpeedily,  he  received  the 
fmoke  of  cinnabar  into  the  mouth  by  throwing  a 
dram  of  that  fub fiance  now  and  then  upon  a  hot 
iron  :  he  was  alfo  dire6ted  to  take  every  four  hours 
a  bolus  of  15  grains  of  mufk,  three  grains  of  turbith 
mineral,  and  four  grains  of  opium.  He  was  cafier 
while  in  the  warm  bath,  and  during  the  application  of 
the  ointment ;  but  died  the  fame  night  about  two 
o’clock. 

Many  other  infianees  might  be  adduced  of  the  in- 
efficacy  of  this  pretended  fpecific  :  which  will,  it  is 
hoped,  create  a  due  degree  of  caution  in  thofe  to  whom 
they  who  are  fo  unfortunate  as  to  be  bit  by  a  mad  ani¬ 
mal  may  commit  themfelves.  Another  remedy  may 
alfo  be  mentioned  as  having  had  the  reputation  of  being 
fometimes  fuccefsful  in  this  difeafe ;  which  is  chiefly 
employed  in  different  parts  of  India,  particularly  in  the 
territory  of  Tanjore.  The  medicine  to  which  we  now 
allude  contains  indeed  feveral  articles  which  are  altoge¬ 
ther  unknown  in  our  materia  medica:  but  it  contains 
leafl  one  very  powerful  fub  fiance  well  known  to  His, 
viz.  arfenic.  This  medicine,  known  by  the  name  of 
the  Snake  Pills,  as  being  -principally  employed  againfl 
the  bite  of  the  moll  venomous  fnakes,  is  dire&ed  to 
be  prepared  in  the  following  manner  : 

Take  white  arfenic,  of  the  roots  of  nelli  navi,  of 
nevi  vifliam,  of  the  kernels  of  the  ner  valum,  of  pep¬ 
per,  of  quickfilver,  each  an  equal  quantity.  The 
quickfilver  is  to  be  rubbed  with  the  juice  of  the  wild 
cotton  till  the  globules  are  perfe&ly  extinguifhed. 
The  arfenic  being  ‘firft  levigated,  the  other  ingre¬ 
dients,  reduced  to  a  powder,  are  then  to  be  added,  and 
the  whole  beat  together  with  the  juice  of  the  wild 
cotton  to  a  confidence  fit  to  be  divided’  into  pills. 

Though  thefe  pills  are  principally  uftd  againfl  the 
bite  of  the  cobra  de  capello,  yet  they  are  faid  alfo 
to  be  fuccefsful  in  the  cure  of  other  venomous  bites ; 
and,  for  the  prevention  of  rabies  canina,  one  is  taken 
every  morning  for  fome  length  of  time.  Of  this  re¬ 
medy  European  practitioners  have,  we  believe,  as  yet 
no  experience  ;  and  if,  in  the  accQUnts  transmitted 
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Spafm.  by  E aft  India  pra&ltioners,  it  cannot  be  faid  that  we 
-Y- J  have  authentic  evidence  of  its  want  of  fuccefs,  it  can 
as  little  be  pretended  that  there  is  indubitable  evidence 
of  its  efficacy  in  any  inftanee  ;  and  it  is  by  no  means 
improbable,  that  it  will  be  found  equally  inefficacious 
with  others  at  one  time  confidered  as  infallible. 

Of  the  great  variety  of  remedies  which  have  had 
their  day  of  reputation,  there  is  not  one  which  has 
not  poffeffed  the  credit,  fome  time  or  other,  of  pre¬ 
venting  the  noxious  cfFe&s  arifing  from  the  bite  of  a 
mad  dog.  A  more  adequate  experience  has  with  all 
of  them  difeovered  the  deception.  It  was  above  obferv- 
ed,  that  rabies  is  by  no  means  the  infallible  confequence 
of  being  bit  by  a  mad  animal  *,  and  that  of  between 
20  and  30  perfons  who  were  bit  by  the  dog  which  gave 
the  fatal  wound  to  one  of  Dr  Vaughan’s  patients,  not 
-one  felt  the  leaf!  ill  effe<ft  but  himfelf.  “  In  the  above 
•number  (fays  the  dodlor)  were  fome  who  took  the 
Ormfkirk  medicine  \  others  went  to  the  fait  water  •, 
and  a  part  of  them  ufed  no  remedy,  who  yet  fared 
equally  well  with  the  moft  attentive  to  their  injury. 
The  fame  thing  has  often  happened  before  j  and  much 
merit,  I  doubt  not,  has  been  attributed  to  the  medicine 
•taken,  from  that  celebrated  one  of  Sir  George  Cobb 
down  to  the  infallible  one  which  my  good  Lady  Bonn - 
4 if uLs  receipt-book  furni flies.” 

From  all  that  lias  been  faid,  the  reader  will  judge 
how  far  the  hydrophobia  is  capable  of  being  fubdued 
by  any  of  the  medicinal  powers  which  have  yet  been 
tried.  Some  eminent  phyficians  affert  that  it  is  totally 
incurable  5  and  allege  that  the  inflanees  recorded  by 
different  authors  of  its  cure  have  not  been  the  genuine 
kind,  but  that  which  comes  on  fpontaneoufly,  and 
which  is  by  no  means  fo  dangerous.  Indeed  two  of 
Dr  Wolf’s  patients  recovered,  where  the  difeafe  feems 
to  have  been  perfectly  genuine  :  but  in  tliefe  the  poi- 
fon  feemed  to  vent  itfelf  partly  on  fome  other  place 
befides  the  nervous  fyftem.  In  one  the  blood  was 
evidently  infe&ed,  as  it  had  an  abominable  foetor  *, 
and  the  other  had  a  violent  pain  and  fwelling  in  the 
belly.  In  all  the  others,  it  feemed  to  have  attacked 
*>nly  the  nervous  fyftem  ;  which  perhaps  has  not  the 
Tame  ability  to  throw  off  any  offending  matter  as  the 
vafeular  fyftem. 

There  is,  however,  a  poftibility  that  the  prodigious 
affetftions  of  the  nerves  may  arife  only  from  a  vitiated 
ftate  of  the  gaftric  juices  \  for  it  is  well  known,  that 
the  moft  terrible  eonvulfions,  nay  the  hydrophobia 
Ttfelf,  will  arife  from  an  affe&ion  of  the  ftomach,  with¬ 
out  any  bite  of  a  mad  animal.  This  feems  to  be 
fomewhat  confirmed  from  one  of  Dr  Wolf’s  patients, 
who,  though  he  vomited  more  than  50  times,  yet  ft  ill 
threw  up  a  frothy  matter,  which  was  therefore  evi¬ 
dently  feereted  into  the  ftomach,  juft  as  a  continual 
vomiting  of  a  bilious  matter  fhows  a  continual  and  ex¬ 
traordinary  fecretion  of  bile.  Dr  Wolf  himfelf  adopts 
this  hypothefis  fo  far  as  to  fay,  that  perhaps  the  ferum 
may  become  frothy  \  but  in  blood  drawn  from  a  vein 
not  the  lea  ft  fault  appears  either  in  the  ferum  or  craffa- 
mentum.  He  affirms,  however,  that  the  duodenum 
appears  to  be  one  of  the  parts  firft  and  principally  af- 
•fe&ed ;  and  as  it  is  not  inflamed,  it  would  feem  that 
The  affe6tion  it  fuftains  muft  arife  from  the  vitiated  ftate 
*)f  its  juiecs. 

Be  this  as  it  will,  however,  in  the  hydrophobia,  the 
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ftomach  feems  totally,  or  in  a  great  meafure,  to  lofe  Hjdropho- 
the  power  which  at  other  times  it  poffeffes.  Two  ,  bia*  § 
grains  of  cuprum  ammoniacum  were}  repeatedly  given 
to  a  child  of  eight  years  of  age  without  effect  5  but 
this  dofe  would  oceafion  violent  vomiting  in  a  ftrong 
healthy  man.  Something  or  other  therefore  muff 
have  prevented  this  fubftance  from  a&ing  on  the  ner¬ 
vous  coat  of  the  ftomach  \  and  this  we  can  only  fup- 
pofe  to  have  been  the  exceedingly  difordered  ftate  of 
the  gaftric  juice,  which  oecafioned  fueh  violent  irrita¬ 
tion  through  the  whole  body,  that  the  weaker  ftimulus 
of  the  medicine  was  entirely  loft.  It  would  feem 
proper  therefore  to  eonfider  the  ftomach  in  hydro¬ 
phobic  cafes  as  really  containing  a  poifonous  matter, 

’which  could  not  be  expelled  by  vomiting,  becaufe  it 
is  renewed  as  faft  as  evacuated.  The  indication 
therefore  muft  be,  to  change  its  nature  by  fueh  medi¬ 
cines  as  are  certainly  more  powerful  than  the  poifon  \ 
and  this  indication  will  naturally  lead  us  to  think  of 
large  dofes  of  alkaline  falts.  Thefe,  it  is  certain,  will 
deltroy  any  animal  fubftance  with  which  they  come  in 
conta<ft,  and  render  even  the  poifon  of  ferpents  in¬ 
active.  By  exhibiting  a  few  dofes  nf  them,  larger 
no  doubt  than  what  could  be  fafely  done  on  other  oc- 
cafions,  we  would  be  certain  to  change  the  ftate  of 
the  ftomachie  juices  \  and  thus  might  free  the  patient 
from  thofe  intolerable  fpafins  which  always  oceafion 
death  in  fueh  a  ftiort  time.  Dr  Wolf  feems  in¬ 
clined  to  think  that  volatile  alkalies  were  of  fer- 
viee  5  but  the  above  hypothefis  would  incline  us  to 
ufe  rather  the  fixed  kind.  At  any  rate,  it  feems 
vain  for  phyficians  to  truft:  much  to  the  power  of 
opium,  mercury,  mulk,  or  cinnabar,  either  fingly  or 
-combined  in  any  poftible  way.  Cinchona  has  alfo 
failed,  and  the  moft  celebrated  fpeeifies  have  been 
found  iueffeClal.  Alkalies  are  the  next  moft  powerful 
remedies  which  the  materia  mediea  affords,  and  they 
cannot  be  more  unfuecefsful  than  the  others  have  gene¬ 
rally  been. 

Another  remedy  which  feems  adapted  to  change  the 
•nature  of  the  gaftric  juices  is  ardent  fpirits.  In  one  of 
Dr  Wolf’s  patients  two  bottles  of  brandy  feem  to  have 
effeCled  a  cure.  The  oil  mixed  with  it  was  of  no  effi¬ 
cacy  in  other  cafes,  and  the  opium  and  turbith  feem 
not  to  have  been  exhibited  till  the  word  was  paft.  In 
this  cafe  the  difeafe  feems  to  have  attacked  the  Vafeular 
as  well  as  the  nervous  fyftem. 

In  all  the  patients  the  warm  bath  feems  to  have  been 
a  palliative,  and  a  very  powerful  one,  and  as  fueh  it 
ought  never  to  be  omitted,  though  we  can  by  no 
means  truft  to  it  as  a  radical  cure  )  and  the  above  hi- 
ftories  abundantly  fhow,  that  though  the  warm  bath 
and  opium  may  palliate  for  a  fhort  time,  the  eaufe  on. 
which  the  fpafms  depend  is  frill  going  on  and  incrca- 
fing,  till  at  laft  the  fymptoms  become  Loo  ftrong  to  be 
palliated  even  for  a  moment  by  any  medicine  however 
powerful.  At  any  rate,  the  above-mentioned  hypo- 
thefts  fuggefts  a  new  indication,  which,  if  attended  to, 
may  perhaps  lead  to  ufeful  difeoveries.  In  cafes  where 
putrefeent  bile  is  abundantly  feereted,  columbo  root 
and  vegetable  acids  are  recommended  to  change  the 
nature  of  the  poifon  which  the  body  is  perpetually  pro*  • 
dueing  in  itfelf.  Where  eorroiive  mercury  has  been 
fwallowcd,  alkaline  fait  is  recommended  to  deftroy  the 
poifon  which  nature  cannot  expel  by  vomiting  *,  and 
3  F  wb? 
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why  fhould  not  fomething  be  attempted  to  deftroy  the 
'  poifon  which  the  tlomach  Teems  to  fecrete  in  the  hydro¬ 
phobia,  and  which  nature  attempts  to  expel,  though  in 
vain,  by  violent  efforts  to  vomit  ? 

But  whatever  plan  may  be  purfued  in  the  hopes  of 
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curing  this  dreadful  malady  after  any  of  the  fymptoms 
have  made  their  appearance,  wc  ought,  in  every  in- 
ftance,  to  direct  our  immediate  care  to  prevention ,  as 
being  perhaps  the  only  real  ground  of  hope  :  And  the 
moll  certain  and  efficacious  way  of  preventing  the  ill 
confequences,  is  inflantly  (if  it  can  be  done)  to  cut 
out  the  piece  that  happens  to  be  bitten.  Dr  James, 
indeed,  fays,  that  he  would  have  little  opinion  of  cut¬ 
ting  or  cauterizing,  if  ten  minutes  were  fuffered  to 
elapfe  from  the  receiving  of  the  bite  before  the  opera¬ 
tion  was  performed.  But  in  an  inaugural  differtation 
lately  published  at  Edinburgh  by  Dr  Parry,  the  author 
is  of  opinion  that  excifion  will  be  of  ufe  a  confiderable 
time  after  the  bite  is  received.  He  adopts  this  opi¬ 
nion  from  what  happens  in  the  fmallpox,  where  the 
blood  does  not  feem  to  receive  the  infe&ion  till  fome 
days  after  inoculation  has  been  performed.  A  fecond 
inflammation,  he  tells  us,  then  takes  place,  and  the  in¬ 
fection  is  conveyed  into  the  blood.  In  like  man¬ 
ner,  when  the  hydrophobous  infection  is  about  to  be 
conveyed  into  the  blood,  according  to  him,  the  wound, 
or  its  cicatrix,  begins  again  to  be  inflamed  \  and  it  is 
this  fecond  inflammation  which  does  all  the  mifehief. 
Excifion,  or  the  cautery,  will  therefore  be  effectual 
any  time  between  the  bite  and  the  fecond  inflammation 
of  the  wound.  Without  implicitly  trufting  to  this  doc¬ 
trine,  however,  or  confidering  it  as  in  any  degree  afeer- 
tained  in  what  manner  the  poifon  diffufes  itfelf,  by  what 
marks  its  progrefs  may  be  known,  or  how  foon  the  fyf- 
tem  may  be  irremediably  tainted  with  its  malignity,  it 
is  undoubtedly  fafeft  not  to  lofc  unneceffarily  a  mo¬ 
ment’s  time  in  applying  the  knife.  This,  or  a  dilation 
of  the  wound  if  it  be  (mail,  Dr  Vaughan  confiders  as 
the  only  prophylactics  that  can  be  depended  upon.  In 
the  latter  cafe,  he  directs  to  fill  the  wound  with  gun¬ 
powder,  and  fet  fire  to  it  ;  which  would  produce  a  la¬ 
ceration  of  the  part,  and  poffibly  the  action  of  ignited 
powder  upon  the  poifon  may  have  its  ufe.  In  all  cafes, 
likewife,  after  thefe  practices  have  been  employed,  the 
wound  fhould  be  prevented  from  healing  for  fome  length 
of  time. 

Sp.  II.  The  Spontaneous  Hydrophobia. 

Hydrophobia  fpontanea,  Sauv .  fp.  2. 

This  difeafe  very  much  refembles  the  former,  fo  that 
it  has  undoubtedly  been  often  miftaken  for  it.  It  has 
been  known  to  come  on  from  an  inflammation  of  the 
flomach,  where  it  vTas  cured  by  repeated  and  large 
bloodletting  ;  in  hyfferia,  where  it  was  cured  by  opium, 
mufk,  or  other  antifpafmodics ;  and  in  putrid  fevers, 
where  it  was  cured  by  evacuating  the  inteflinal  canal  of 
the  putrid  matters  by  repeated  clyflers.  A  very  good 
method  of  diftinguifhing  the  two  is,  that  in  the  fponta¬ 
neous  hydrophobia  the  patient  is  much  more  delirious 
than  in  the  genuine  fpecies.  In  the  inftance  mentioned 
in  the  Medical  Effays  of  thisfymptom  attending  the  in¬ 
flammation  of  the  flomach,  the  patient  raved  in  the  mojl 
extraordinary  manner .  Dr  Raymond  favs  he  remem-* 
bers  a  fpontaneous  hydrophobia  attended  with  madnefs  / 
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and  in  almofl  all  the  cafes  of  hydrophobia  which  are  Hydrophc; 
faid  to  have  been  cured,  the  patient  was  very  delirious.  l>ia. 
Dr  Nugent’s  patient  was  very  frequently  delirious,  and 
dreaded  dogs  as  well  as  water.  In  the  Medical  Tranf- 
aeffions  a  cafe  is  communicated  by  W.  Wrightfon  fur- 
geon  in  Sedgefield,  Durham,  of  canine  madnefs  fuccefs- 
fully  treated.  This  madnefs  indeed  came  on  after  the 
bite  of  a  dog  faid  to  be  mad  :  but  it  appeared  only  four 
days  after  the  accident  happened,  and  was  attended 
with  fymptoms  very  unlike  any  of  thofe  above  mention- 
ed  ;  for  he  fuddenly  flarted  up  in  a  fit  of  delirium,  and 
ran  out  of  the  houfe,  and  after  being  brought  in,  caught 
hold  of  the  hot  bars  of  the  grate  which  held  the  fire  : 
Whereas,  in  the  true  hydrophobia,  the  patients  dread 
the  fire,  light,  or  any  thing  which  makes  a  flrong  im- 
preffion  on  the  fenfes.  It  is  probable,  therefore,  that  this 
was  only  a  fpontaneous  hydrophobia,  efpecially  as  it  readi¬ 
ly  yielded  to  venefe&ion,  30  drops  of  laudanum,  and  pills 
of  a  grain  and  a  half  of  opium  given  every  three  hours, 
fome  bolufes  of  mufk  and  cinnabar,  8tc.  while  in  fome 
of  the  former  cafes  as  much  opium  was  given  to  a  boy 
as  would  have  deprived  of  life  the  ftrongefl  healthy 
man  had  he  fwallowed  it }  and  yet  this  amazing  quanti¬ 
ty  produced  fcarcely  any  effeft.  This  patient  alfo  dread¬ 
ed  the  fight  of  a  dog. 


Order  IV.  VESANLE. 

Paranoias,  Vog .  Clafs  IX. 

Deliria,  Sauv.  Clafs  VIII.  Ord.  III.  Sag .  Clafs  XI. 
Ord.  III. 

Ideales,  Lin.  Clafs  V.  Ord.  I. 

Genus  LXV.  AMENTIA. 

Folly,  or  Idiotifm. 

Amentia,  Sauv .  gen.  233.  Vog .  337.  Sag,  346. 
Morofis,  Lin .  106. 

Stupiditas,  Morofis,  Fatuitas,  Vog.  336. 

Amnefia,  Sauv .  gen.  237.  Sag .  347. 

Oblivio,  Lin.  107.  Vog.  338. 

Memorise  debilitas,  Junck .  120. 

Genus  LXVI.  MELANCHOLIA. 

Melancholy  Madnefs . 

Melancholia,  Sauv.  gen.  234.  Lin .  71.  Vog.  332. 

Sag.  347.  Boer/i .  1089.  Junck.  121. 
Dsemonomania,  Sauv .  gen.  236.  Sag.  348. 
Dsemonia,  Lin.  69. 

Vefania,  Lin.  70. 

Paraphobia,  Lin.  75. 

Athymia,  Vog.  329. 

Delirium  melancholicum,  Hojfm .  III.  251. 
Erotomania,  Lin.  82. 

Noflalgia,  Sauv.  gen.  226.  Lin.  83.  Sag.  338. 
Junck.  125. 

Melancholia  nervea,  Cl.  Lorry  de  melancholia,  P.  I. 

Genus  LXVII.  MANIA. 

Raving  or  Furious  Madnefs. 

Mania,  Sauv .  gen.  235.  Lin.  6*8.  Vog,  331.  Sag. 
349.  Boerh.  1118.  Junck,  \%%.  Bat  tie  on  Mad¬ 
nefs. 

Paraphrofyne,  Lin.  (56. 

Amenti^ 
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Vefante.  Amentia,  Lin.  67. 

***  v  "mm*  Delirium  maniacum,  llojfbu  HI.  251. 

Although  thefe  diftempers  may  be  confidered  as  di- 
ftinft  genera,  yet  they  are  fo  nearly  allied,  and  fo  rea¬ 
dily  change  into  each  other,  that  it  fulficiently  juftifies 
the  treating  all  of  them  together. 

The  diftingui  filing  charadteriliic  of  madnefs,  accord- 
,  ing  to  Dr  Battie,  is  a  fulfe  perception  ;  and  under  this 

general  chara£ter  may  be  comprehended  all  kinds  of 
what  is  called  madnefs ,  from  the  molt  filly  ftupidity  and 
idiotifm  to  the  muft  furious  lunacy.  Frequently  the 
different  kinds  of  madnefs  are  changed  into  each  other 
by  the  cafual  excitement  of  fome  paflion  :  thus,  an  idiot 
may  become  furioufly  mad,  by  being  put  in  a  violent 
paflion  ;  though  this  does  not  fo  often  happen  as  the 
change  of  melancholy  into  the  raving  madnefs,  and  vice 
Verfa. 

It  is  a  very  furprifmg  circumftance,  that  mad  people 
are  not  only  lefs  liable  to  be  feized  with  infectious  dis¬ 
orders  than  thofe  who  are  in  per  fed  health  ;  but  even 
when  labouring  under  other  difeafes,  if  the  patients 
chance  to  be  feized  with  madnefs,  they  arc  fometimes 
freed  from  their  former  complaints.  Of  this  kind  Dr 
Mead  relates  two  very  remarkable  inftances. 

On  the  other  hand,  it  has  been  known,  that  an  in¬ 
termittent  fever,  fupervening  upon  madnefs  of  long 
ftanding,  has  proved  a  cure  for  the  madnefs  ;  t  he  fenfes 
having  returned  when  the  fever  terminated.  Dr  Monro 
faw  two  inftances  of  this  himfclf  ;  and  mentions  it  as  an 
obfervation  made  alfo  by  his  predceeffor  in  the  care  of 
Bethlehem  hofpital. 

Another  remarkable  circumftance  is,  that  immode¬ 
rate  joy,  long  continued,  as  effectually  diforders  the 
mind  as  anxiety  and  grief.  For  it  was  obfervable  in 
the  famous  South  Sea  year,  when  fo  many  immenfe 
fortunes  were  fuddenly  gained,  and  as  fuddenly  loft, 
that  more  people  had  their  heads  turned,  from  the  pro¬ 
digious  flow  of  unexpected  riches,  than  from  the  entire 
lofs  of  their  whole  fubftance. 

Mad  people,  efpecially  of  the  melancholic  kind, 
Sometimes  obftinatcly  perfevere  in  doing  things  which 
muft  excite  great  pain  ;  whence  it  fliould  feem  as  if 
their  minds  were  troubled  with  fome  diffracting  no¬ 
tions,  which  make  them  patiently  bear  the  prefent  di- 
ftrefs,  left  more  fevere  tortures  fhould  be  inflicted  ;  or 
poflibly  they  may  think,  that,  by  thus  tormenting  the 
body,  they  render  themfclves  more  acceptable  to  the 
divine  Being,  and  expiate  the  heinous  fins  of  which 
they  may  imagine  themfclves  to  have  been  guilty. 

It  is,  however,  alfo  highly  probable  that  their  feel¬ 
ings  differ  exceedingly  from  what  they  are  in  a  natural 
ft  ate  ;  at  leaft  they  are  every  day  obferved  to  endure, 
apparently  without  the  fmalleft  uneafinefs,  watching, 
{ringer,  and  cold,  to  an  extent  which  in  a  ftate  of 
health  would  not  only  be  highly  diflrefting,  but  to  the 
greater  part  of  individuals  would  even  prove  fatal. 
And  this  refiftance  of  hunger,  cold,  and  fleep,  affords 
perhaps  the  beft  teft  for  diftinguifhing  cafes  of  real 
-infanitv,  from  cafes  where  the  difeafe  is  only  feigned, 
and  appearances  of  it  put  on,  to  anfwer  particular  nur- 
pofes  ;  at  leaft  where  this  power  of  refiftance  is  prefent, 
We  Jmve  good  reason  to  conclude  that  the  affection  is 
not  feigned. 

Cure*  Although  we  be  well  acquainted  with  many 
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of  the  remote  caufes  of  this  difeafe,  fome  of  the  princi-  Mania, 
pal  of  which  have  already  bet  11  mentioned,  yet  we 
are  ftill  fo  ignorant  of  the  influence  of  thefe  upon  the 
fyftem,  as  giving  a  derangement  of  the  mental  facul¬ 
ties,  that  no  general  principles  on  which  the  cure 
may  be  conducted,  can  with  any  confidence  be  pointed 
out. 

It  may,  however,  be  obferved,  that  while  fome  reme¬ 
dies  feem  to  operate  by  producing  an  artificial  termi¬ 
nation  of  this  complaint,  many  others  have  effect  only 
as  aiding  a  natural  termination.  And  where  a  re¬ 
covery  from  this  difeate  does  take  place,  it  molt  ire- 
quently  happens  in  confequence  of  a  natural  conva¬ 
lescence.  All  the  fpecies  and  degrees  ol  madnefs 
which  are  hereditary,  or  that  grow  up  with  people  from 
their  early  youth,  are  out  of  the  power  of  phyfic  ; 
and  fo,  for  the  molt  part,  are  all  maniacal  cafes  of 
more  than  one  year’s  handing,  from  whatever  fource 
they  mav  arife.  Very  often  mere  debility,  the  dregs  of 
fome  particular  difeafe,  fuch  as  an  ague,  the  fmail-pox, 
or  a  nervous  fever,  fhall  occafion  different  degrees  of 
foolifhnefs  or  madnefs.  In  thefe  cafes,  the  cure  muft 
not  be  attempted  by  evacuations  ;  but,  on  the  contrary, 
by  nourifning  diet,  clear  air,  moderate  exercife,  and 
the  ufe  of  wine  :  whereas,  in  aimoli  all  the  other  ma¬ 
niacal  cafes,  which  arife  from  different  fources,  and 
which  come  on  in  confequence  of  intemperate  lining, 
violent  paflions,  or  intenfe  thinking,  it  is  generally 
held,  that  evacuations  of  every  kind  are  necefiaiy,  un- 
lpfs  the  conftitution  of  the  patient  be  fuch  as  abfolutely 
forbids  them. 

Blood  is  mod  conveniently  drawn  either  from  the 
arm  or  jugulars  ;  and  if  the  weaknefs  be  fuch  as  ren¬ 
ders  it  improper  to  take  away  much  blood,  we  may  ap¬ 
ply  cupping- glaffes  to  the  occiput. 

Vomiting,  in  weakly  people,  muft  be  exeited  by  the 
vinum  ipecacuanhse  ;  but  in  the  more  robuft  by  emetic 
tartar  or  antimonial  wine  :  the  moft  efficacious  cathar¬ 
tics  arc  the  infufion  or  tincture  of  black  hellebore,  or 
infufion  of  fenna  quickened  with  tin&ure  of  jalap;  but 
if  there  be  fiippreftion  of  the  menfes,  or  of  an  habitual 
haemorrhoidal  difeharge,  then  a'oetic  purges  will  be  more 
proper  ;  and  in  fome  inftances  cooling  faline  purgatives, 
fuch  as  lixiviated  tartar,  are  of  great  fervice.  In  ge¬ 
neral,  mad  people  require  very  large  dofes,  both  ol  the 
emetics  and  cathartics,  before  any  corfiderable  operation 
enfiies. 

Dr  Monro  allures  us,  that  the  evacuation  by  vomit* 
ing  is  infinitely  preferable  to  any  other  :  the  prodigi¬ 
ous  quantity  of  phlegm  with  which  the  palients  in 
this  difeafe  abound,  he  fay*,  is  not  to  be  overcome  but 
by  repeated  emetics ;  and  he  obferves,  that  the  purges 
have  not  their  right  effect,  or  do  not  operate  to  fo  good 
purpofc,  until  the  phlegm  be  broken  and  attenuated 
by  frequent  emetics.  He  mentions  the  cafe  of  a  gentle¬ 
man  who  had  laboured  under  a  melancholy  for  three 
years,  from  which  he  was  relieved  entirely  by  the  ufe 
of  vomits  and  a  proper  regimen.  Increafing  the  dif¬ 
eharge  by  urine,  is  alfo  of  the  greateft  moment,  efpe¬ 
cially  when  any  degree  of  fever  is  prefent.  The  cuta¬ 
neous  difeharges  are  alfo  to  be  promoted  ;  for  which 
purpofe  the  hot  bath  is  of  the  higheft  ft  tvice  in  mania¬ 
cal  cafes.  Hoffman  afferts,  that  he  has  feen  numerous 
inftances,  both  of  inveterate  melancholy  and  raging 
madnefs,  happily  cured  by  means  of  warm  bathing  j 
3  F  2  bleeding 
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t  v  efanias. .  bleeding  and  nitrous  medicines  having  been  premifed. 
v  Camphor  has  alfo  been  highly  commended  $  but,  if  we 
*  can  believe  Dr  Locker  of  Vienna,  not  very  defervedly. 
Having  found  very  good  effects  from  a  folulion  of  this 
medicine  in  vinegar,  he  took  it  for  granted  that  all  the 
fuccefs  was  owing  to  the  camphor  ;  therefore,  in  order 
to  give  it  a  fair  trial,  he  feledled  feven  patients,  and 
gave  it  in  large  dofes  of  half  a  dram  twice  a-day. 
This  was  continued  for  two  months,  and  the  do61or 
was  furprifed  to  find  that  only  one  of  his  patients  re¬ 
ceived  any  benefit.  He  then  returned  the  other  fix 
back  to  the  camphorated  julep  made  with  vinegar,  and 
in  a  few  weeks  four  of  them  recovered  the  ufe  of  their 
rcafon.  This  inclined  him  to  think  that  the  virtue  de¬ 
pended  folely  on  the  vinegar,  and  accordingly  he  began 
to  make  the  trial.  Common  vinegar  was  firft  given  : 
but  after  a  little  while  he  fixed  on  that  which  had  been 
diftillcd,  and  gave  about  an  ounce  and  a  half  of  it  every 
day  ;  the  patients  having  been  previoufly  prepared  by 
bleeding  and  purging,  which  was  repeated  according 
as  it  was  found  neccflary.  He  gives  a  lift  of  eight  pa¬ 
tients  who  were  cured  by  this  method  *,  fome  in  fix 
weeks,  others  in  two  months,  and  none  of  them  took 
up  more  than  three  months  in  perfecting  the  cure.  He 
does  not  indeed  give  the  ages  of  the  patients,  nor  men¬ 
tion  the  circumftances  of  the  cafes  •,  he  only  mentions 
the  day  on  which  the  ufc  of  the  vinegar  was  begun 
and  the  day  on  which  they  ivere  difeharged ;  and  he 
adds,  that  they  all  continued  well  at  the  time  of  his 
writing. 

Dr  Locker  informs  us,  that  this  medicine  aCts  chiefly 
as  a  fudorifie  ;  and  he  obferved,  that  the  more  the  pa¬ 
tients  furcated,  the  fooncr  they  were  cured  :  it  was  alfo 
found  to  promote  the  menftrual  difeharge  in  fuch  as 
bad  been  obftruClcd,  or  had  too  little  of  this  falutary 
evacuation. 

Both  rcafon  and  experience  ftioiv  the  neccflity  of 
confining  fuch  as  are  deprived  of  their  fenfes  ^  and  no 
fmall  (hare  of  the  management  con  lifts  inpreventingtliem 
from  hurling  either  themfelvcs  or  others.  It  has  fome- 
times  been  ufual  to  chain  and  to  beat  them  :  but  this  is 
both  cruel  and  abfurd  \  fincc  the  contrivance  called  the 
ft r ait  waiftcoat  anfwers  every  purpofe  of  reftraining  the 
patients  without  hurting  them.' 

Thefe  waiftcoats  are  made  of  ticken,  or  fome  fuch 
flrong  ftuflF ,  are  open  at  the  back,  and  laced  on  like 
a  pair  of  ftays  ;  the  fleeves  are  made  tight,  and  long 
enough  to  cover  the  ends  of  the  fingers,  where  they 
are.  drawn  clofe  with  a  ftring  like  a  purfe  mouth, 
by  which  contrivance  the  patient  has  no  power  of  his 
fingers  ;  and  when  laid  on  his  back  in  bed,  and  the 
arms  brought  acrofs  the  cheft,  and  faftened  in  that  pofi- 
tion  by  tying  the  fleeve  firings  round  the  waift,  he  has 
no  ufe  of  his  hands.  A  broad  ftrap  of  gwth-web  is  then 
carried  aerofs  the  breaft.  and  faftened  to  the  bedftead, 
by  which  means  the  patient  is  confined  on  his  back; 
and  if  he  ftiould  be  fo  outrageous  as  to  require  further 
reftraint,  the  legs  are  feemed  by  ligatures  to  the  foot 
of  the  bed  j  or  th£y  may  be  fecured  by  being  both 
put  into  one  bag  not  very  wide,  which  may  be  more 
eafily  fixed  than  the  feet  themfelvcs,  at  leaft  without 
giving  pain. 

It  is  of  great  ufe  in  practice  to  bear  in  mind,  that 
all  mad  people  arc  cowardly,  and  can  be  awed  even  by 
the  menacing  look  of  a  very  expreflive  countenance  ) 
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and  when  thofe  who  have  charge  of  them  once  imprefs  Mania, 
them  with  the  notion  of  fear,  they  eafily  fubmit  to  any  v— -v-* 
thing  that  is  required.  The  phyfician,  however, 
fhould  never  deceive  them  in  any  thing,  but  more  efpe- 
cially  with  regard  to  their  diftemper :  for  as  they  are 
generally  conlcious  of  it  themfelvcs,  they  acquire  a 
kind  of  reverence  for  thofe  who  know  it  ;  and  by 
letting  them  fee  that  he  is  thoroughly  acquainted  with 
their  complaint,  lie  may  very  often  gain  fueh  an  afeen- 
dant  over  them  that  they  will  readily  follow  his  direc¬ 
tions. 

It  is  a  more  difficult  matter  to  manage  thofe  whole 
madnefe  is  accompanied  either  with  exceffivc  joy  or 
with  great  dejeftion  and  defpondcncy,  than  thofe 
who  are  agitated  with  rage  :  and  all  that  can  be  done 
is  to  endeavour  to  excite  contrary  ideas,  by  rcprcfiiiiw 
the  immoderate  fits  of  laughter  in  the  one  kind  by  chi¬ 
ding  or  threatening  (taking  care,  however,  not  abfo- 
lutely  to  terrify  them,  which  ean  never  be  done  without 
danger,  and  has  often  added  to  the  mifery  of  the  un¬ 
happy  fufferer)  ;  and  difpelling  the  gloomy  thoughts  in 
the  other,  by  introducing  pleating  concerts  of  mufic, 
or  any  other  Ipecies  of  entertainment  which  the  pa¬ 
tients  have  been  known  to  delight  in  while  they  had  the 
ufc  of  their  reafon.  Upon  the  whole,  in  the  cure  of 
infanity,  more  is  perhaps  to  be  effected  by  moral  than 
by  medical  treatment.  And  this  moral  treatment  fhould 
be  as  gentle  as  is  confiftent  with  fafety.  Chains,  bolts, 
and  fe verity  of  every  kind  are  to  be  avoided  as  much 
as  poffible.  But  while  great  benefit  is  often  derived 
from  company  and  amulemciit,  fo  alfo,  on  the  other 
hand,  folitary  confinement  is  in  not  a  few  cafes  produc¬ 
tive  of  the  beft  effefts. 

.  Though  bliftering  the  head  has  generally  been 
diredled,  Dr  Mead  fays  he  has  oftener  found  it  to  do 
harm  than  ferviee  :  but  lie  recommends  ifiiies  in  the 
back  •,  and  advifes  to  keep  the  head  always  clofe 
fhaved,  and  to  wafli  it  from  time  to  time  with  warm 
vinegar.  Opium  has  by  many  been  forbidden  in  ma¬ 
niacal  cafes,  from  a  fuppofition  that  it  always  increafcs 
the  difturbance  ;  but  there  are  inftances  where  large 
dofes  of  this  medicine  iiavc  been  found  to  prove  a  cure, 
and  perhaps  if  it  were  tried  oftener  we  ftiould  find 
powerful  efte£ls  from  it  :  there  certainly  cannot  much 
harm  enfue  from  a  few  dofes,  which  may  be  immedi¬ 
ately  difufed  if  they  ftiould  be  found  to  exafperate  the 
difeafe. 

The  diet  of  maniacal  patients  ought  to  be  perfe&ly 
light  and  thin  :  their  meals  ftiould  be  moderate  ;  but 
they  fhould  never  be  fuflfered  to  live  too  low,  efpccially 
while  they  are  under  a  courfe  of  phyfie  :  they  ftiould 
be  obliged  to  obferve  great  regularity  in  their  hours : 
even  their  amufements  ftiould  be  fueh  as  are  beft  fuited 
to  their  difpofition.  After  the  difeafe  appears  to  be 
fubdued,  chalybeate  waters  and  the  cold  bath  will  be 
highly  proper  to  ftrengthen  their  whole  frame  and  fe- 
cure  them  againft  a  relapfe. 

Genus  LXVIII.  ONEIRODYNIA. 

Uneasiness  in  Sleep. 

Somnium,  Vog .  339. 

Somnambulifmus,  Sauv,  gen.  221.  Lin,  77.  Sag . 
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Hypnobatafis,  Vog .  340. 

No&ambulatio, 
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No&ainbulatio,  Janch.  I  24. 

Ephialtes,  Sauv.  gen.  138.  Lin.  1 63,  Sag.  245. 
Incubus,  Vog.  22 1.  Junch.  50. 


The  greateft  uneafinefs  which  people  feel  in  deep  is 
that  commonly  called  the  incubus  or  night-mare .  Thofe 
feized  with  it  feem  to  have  a  weight  on  their  breads 
and  about  their  prcecordia.  Sometimes  they  imagine 
they  fee  fpe£tres  of  various  kinds  ivhieh  opprefs  or 
threaten  them  with  fuffocation.  Neither  does  this 
uneafinefs  continue  only  while  they  are  afleep  \  for  it 
is  fome  time  after  they  awake  before  they  can  turn 
themfelves  in  their  beds  or  fpeak  ;  nay,  fometimes, 
though  rarely,  the  diftemper  has  proved  mortal. — The 
incubus  rarely  feizes  people  except  when  the  ftomach 
is  opprefled  with  aliments  of  hard  digeftion,  and  the 
patient  lies  on  his  back.  It  is  to  be  cured  by  eating 
light  fuppers,  and  railing  the  head  high  ;  or,  if  it  be¬ 
come  very  troublefome,  antifpafmodic  medicines  are  to 
be  adminiltercd,  and  the  body  llrengthened  by  chaly- 
beates.  The  fame  method  is  to  be  followed  by  thofe 
who  are  fuliject  to  walking  in  their  deep  ;  a  pradliee 
which  mud  neceffarilv  be  attended  with  the  greateft 
danger  :  and  fomnambulifm  may  juftly  be  conlidered 
as  merely  a  different  modification  of  this  difeafe.  Ac¬ 
cordingly  Dr  Cullen  has  dillinguilhed  the  one  by  the 
title  of  oneirodynia  a&iva ,  and  the  other  by  that  of 
oneirodynia  gravans . 

Class  III.  CACHEXLE. 

Cachexiae,  Sauv .  Clafs  X.  and  Clafs  VIII.  Sag . 

Clafs  III. 

Deformes,  Lin .  Clafs  X. 

Order  I.  MARCORES. 

Macies,  Sauv .  Clafs  X.  Order  I.  Sag .  Clafs  III. 

Order  I. 

Emaciantes,  Lin .  Clafs  X.  Order  I. 

Genus  LXIX.  TABES. 

Wasting  of  the  Body. 
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whole  body  grows  languid,  and  waftes  by  degrees.— »  Atrophia. 
Dr  Cullen,  however,  afferts,  that  fome  degree  of  fe-  ' 

ver,  or  at  leaft  of  increafed  quicknefs  of  the  pulfe,  al¬ 
ways  attends  this  difeafe. 

Caufes.  Sometimes  this  diftemper  will  come  on 
without  any  evident  caufe.  Sometimes  it  will  arife 
from  paflions  of  the  mind  ;  from  an  abufe  of  fpirituous 
liquors  ;  from  cxceflive  evacuations,  efpecially  of  the 
femcn,  in  which  cafe  the  diftemper  has  got  the  name 
of  tabes  dorfa/is .  It  may  arife  from  mere  old  age,  or 
from  famine. 

Prognojis.  This  diftemper,  from  whatever  caufe  it 
may  arife,  is  very  difficult  to  cure,  and  often  terminates 
in  a  fatal  droply. 

Cure .  The  general  principles  on  which  the  treat¬ 
ment  of  this  difeafe  is  to  be  regulated,  very  much  de¬ 
pend  on  the  caufe  by  which  it  is  induced  5  and  it  is 
unnecefiary  to  add,  that  this  mull  be  removed  as  far  as 
poffible.  Next  to  this,  the  aifeafe  is  nioft  effe&ually 
combated  by  the  introduction  of  nutritious  aliment  into 
the  fyftem,  and  by  obtaining  the  proper  affiinilation 
and  digeftion  of  this.  With  the  firft  of  thefe  intentions, 
recourfe  mull  be  had  to  the  diet  which  is  molt  nutri¬ 
tious,  and  at  the  fame  time  of  eafiell  digeftion.  But 
from  the  condition  of  the  ftomach  commonly  attending 
this  difeafe,  it  is  neceffary  that  fmall  quantities  only 
fhould  be  taken  at  a  time,  and  that  it  fhould  be  fre¬ 
quently  repeated.  With  the  fecond  intention,  ftomachic 
and  nervous  medicines  are  the  articles  chiefly  at  leaft  to 
be  depended  upon  in  this  cafe.  The  Peruvian  bark, 
fulphuric  acid,  and  chalybeates,  arc  excellent ;  and  thefe 
fhould  be  conjoined  with  gentle  exercife,  as  far  as  the 
ftrength  and  other  circumflanccs  of  the  patient  will  ad¬ 
mit.  In  that  fpecies  of  the  diftemper  occalioned  by  ve¬ 
nereal  exceffes,  it  is  fo  ellentially  neceffary  to  abftain 
from  them,  that  without  it  the  beft  remedies  will  prove 
altogether  ufelefs. 


Order  II.  INTUMES CENTIME. 
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Intumefcentke,  Sauv.  Clafs  X.  Ord.  II.  Sag.  Clafs 
III.  Ord.  II. 

Tumidofi,  Lin .  Clafs  X.  Ord.  II. 


Tabes,  Sauv .  gen.  275.  Lin.  209.  Vog .  306.  Sag „ 

100. 

This  diforder  is  occalioned  by  the  abforption  of  pus 
from  fome  ulcer,  external  or  internal,  which  produces 
an  hectic  fever.  The  primary  indication  therefore  muff 
be  to  heal  the  ulcer,  and  thus  take  away  the  caufe  of 
the  difeafe.  If  the  ulcer  cannot  be  healed,  the  patient 
will  certainly  die  in  an  emaciated  ft  ate.  But  the  pro¬ 
per  treatment  of  the  tabes  proceeding  from  this  caufe, 
falls  to  be  conlidered  under  the  head  of  Ulcer  in  Sur¬ 
gery,  and  likewife  under  the  genera  Siphylis,  Scro¬ 
fula,  Scorbutus,  &c.  difeafes  in  which  ulcers  are 
at  leaft  a  very  common  fymptom. 

Genus  LXX.  ATROPHIA. 

Nervous  Consumption. 

Defcription .  This  aftV-clion  confifts  principally  in  a 
wafting  of  the  body,  without  any  remarkable  fever, 
cough,  or  difficulty  of  breathing  ;  but  attended  with 
want  of  appetite  and  a  bad  digeftion,  whence  the 


Genus  LXXI.  POLYSARCIA. 
Corpulency. 

Polyfarcia,  Sauv.  gen.  279.  Lin.  213.  Vog .  540. 

Sag.  160.  Steatites,  Vog.  390. 

In  a  natural  and  healthy  ftate,  the  fat,  or  animal  oil, 
is  not  allowed  to  diffufe  itfelf  throughout  the  cellular 
interflices  at  large,  but  is  confined  to  the  places  where 
fuch  an  oily  fluid  is  neceffary,  by  a  particular  apparatus 
of  diitindt  velicles.  But  in  fome  conilitutions  the  oily 
part  of  the  blood  appears  to  exceed  the  requilite  pro¬ 
portion,  and  ealily  feparates  from  the  other  conftituent 
parts  ,  or  there  is  an  uncommon  tendency  to  the  fepa- 
ration  of  oily  matter.  In  thefe  cafes  it  is  apt  to  accu¬ 
mulate  in  fuch  quantities,  that  we  may  fuppofe  it  to 
burll  thofe  velicles  which  were  originally  deftined  to 
hinder  it  from  fpreading  too  far  ;  or  almoft  every  cell 
of  the  membrana  adipofa,  many  of  whieh  are  in  ordi¬ 
nary  cafes  altogether  empty,  may  be  completely  filled 
and  dillended  with  fat. 

The  increafe  of  the  omentum  particularly,  and  the 

accumulation 
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accumulation  of  fht  about  the  kidneys  and  mefentery, 
fwell  the  abdomen,  and  obftruft  the  motions  of  the 
diaphragm  \  whence  one  reafon  of  the  difficulty  of 
breathing  which  is  peculiar  to  corpulent  people  \  while 
the  heart,  and  the  large  velfels  connefted  with  it,  are 
in  like  manner  fo  encumbered,  that  neither  the  fyftal- 
tic  nor  fubfultory  motion  can  be  performed  with  fuf- 
ficient  freedom,  whence  weaknefs  and  flownefs  of  the 
pulfe  :  but  when  the  whole  habit  is  in  a  manner 
Overwhelmed  with  an  oily  fluid,  the  enlargement  of  the 
cellular  interftices  will  neceflarily  interrupt  the  general 
diftribution  and  circulation  throughout  the  nervous  and 
V-afcular  fyftems  ;  impeding  the  aftion  of  the  mufcular 
fibres,  and  producing  infenfibility,  fomnoleney,  and 
death. 

Thefe  cafes  are  the  more  deplorable,  as  there  is  but 
little  profpeft  of  a  cure.  For  the  animal  oil  is  of  too 
grofs  a  nature  to  be  eafily  taken  up  by  abforption  \ 
and  we  know,  that  when  fluids  are  accumulated  in  the 
Cellular  fyftem,  there  are  only  two  ways  in  which  they 
Can  be  carried  off  or  efcape  j  namely,  by  the  abfor- 
bents,  which  take  their  rife  from  the  cellular  inter¬ 
ftices,  and  through  the  pores  of  the  fkin  by  tranfuda- 
tion. 

Another  misfortune  is,  that  the  difeafe  fteals  on  fo 
imperceptibly,  that  it  becomes  inveterate  before  people 
begin  to  think  of  purfuing  the  proper  means  of  relief. 

b  In  this  difeafe  the  cure  muft  turn  upon  two  points  : 
Firft,  on  preventing  the  farther  depofition  of  fat,  by 
avoiding  the  introduction  of  fuperfluous  aliment,  par¬ 
ticularly  of  fatty  matters,  into  the  fyftem  \  and,  fc- 
condly,  on  promoting  and  forwarding  the  abforption  of 
fat.  On  thefe  grounds,  bolides  what  may  be  done  by 
proper  regimen,  a  variety  of  articles  have  been  recom¬ 
mended  in  the  way  of  medicine. 

Soap  has  been  propofed  as  a  remedy  to  melt  down 
and  facilitate  the  abforption  of  the  fat  in  corpulent 
people  ;  and  Dr  Fleming  fomc  years  ago  publiftied  a 
little  treatife,  wherein  he  recommends  this  medicine, 
and  relates  the  cafe  of  a  gentleman  who  is  faid  to  have 
received  confiderable  benefit  from  it.  But  perhaps  the 
foap  leys  would  be  more  powerful,  and  might  be  more 
eafily  taken  (heath ed,  in  the  manner  direfted  when  ufed 
as  a  diffolvent  of  the  done. 

Lieutaud  advifes  to  take  ace fum  fcilliticum  in  fmall 
dofes,  with  frequent  purging  and  brifk  excrcife.  But 
it  will  feldom  happen  that  the  patients  will  be  found 
fufficiently  fteady  to  perfift  in  any  of  thefe  courfes,  it 
being  the  nature  of  the  diforder  to  render  them  irrefo- 
lute  and  inattentive  to  their  condition.  Therefore  the 
principal  ufe  of  rules  muft  be  with  a  view  to  preven¬ 
tion  ;  and  perfons  who  arc  difpofed  to  corpulency  fhould 
take  care  in  time  to  prevent  it  from  becoming  an  ab- 
folute  difeafe,  by  ufing  a  great  deal  sff  exercife,  not 
indulging  in  fleep,  and  abridging  their  meals,  efpecially 
that  of  fupper.  Salted  meats  are  lefs  fattening  than 
fuch  as  are  ffefh  \  and  drinking  freely  of  coffee  is  **e- 
commended  to  corpulent  people. 

But  Dr  Fothergill  obferves,  that  a  drift  adherence 
to  vegetable  diet  reduces  exuberent  fat  more  certainly 
than  any  other  means  that  lie  knows  5  and  gives  two 
cafes  in  which  this  regimen  fucceefled  remarkably  well. 
The  famous  Dr  Cheyne  brought  bimfelf  down  in  this 
Way,  from  a  moll  unwieldy  bulk  to  a  reafonabh*  de¬ 
gree  of  weight  $  as  he  himfelf  informs  us.  It  deferres, 
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however,  to  be  remarked,  that  every  praftice  for  the  Pneurn* 
removal  or  prevention  of  fatnefs  muft  be  ufed  with  great  tofis/ 
caution  and  prudence  :  for  not  a  few,  anxious  to  pre-  v  — 
vent  this  affeftion,  have  had  recourfe  to  a  regimen  and 
to  medicine  which  have  proved  fatal.  This  has  parti- 
cularly  arifen  from  the  exceffive  ufe  of  acids,  probably 
operating  by  entirely  deftroying  the  aftion  of  the  chy- 
lopoietic  vifeera. 

Genus  LXXII.  PNEUMATOSIS. 

Emphysema,  or  Windy  Swelling . 

Pneumatofis,  Sattv.  gen.  280.  Fog.  391.  Sag.  107. 

Etnphyfema,  Sauv.  gen.  13.  Lin .  288.  Fog.  392, 

Leucophlegmatia,  Lin.  214. 

The  emphyfema  fometimes  comes  on  fpontaneoufiy  ; 
but  more  frequently  is  occafioncd  by  wounds  of  the 
lungs,  which,  giving  vent  to  the  air,  that  fluid  infinu- 
ates  itfelf  into  the  cellular  texture,  and  often  blows  it 
up  to  a  furprifing  degree.  It  muft  be  obferved,  however, 
that  it  is  only  in  cafes  of  laceration  of  the  lungs  where 
this  difeafe  can  take  place  ;  for  in  a  Ample  wound,  the 
effufion  of  blood  always  prevents  the  air  from  getting 
out.  The  cure  is  to  be  accomplilhed  by  fcarifications 
and  compreffes  j  but  in  fome  cafes  only  by  the  para- 
centefis  of  the  thorax.  When  air  introduced  from  the 
lungs  is  collefted  in  a  confidcrable  quantity  in  the 
cavity  of  the  thorax,  the  operation  of  the  paracentefis 
is  perhaps  the  only  means  of  cure.  Upon  an  opening 
being  thus  made,  the  air  fometimes  rulhes  out  with  in¬ 
credible  violence  ;  and  the  patient  receives  at  leait  im¬ 
mediate  relief  from  circumftances  the  moft  diftreffng 
imaginable.  In  fome  inftances  it  is  followed  even  by 
a  complete  cure. 

Genus  LXXIII.  TYMPANITES. 

Tympany. 

Tympanites,  Sauv.  gen.  291.  Lin .  219.  Vog,  31 6, 

Sag .  1 1 8.  Boerh.  226.  Lunch.  87. 

Affeftio  tympanitica,  Hcjfm .  III.  339. 

Meteorifmus,  Sauv.  gen  292. 

This  is  an  inflation  of  the  abdomen,  and  is  of  two 
kinds  :  1.  That  in  which  the  flatus  is  contained  in  the 
inteftines,  in  which  the  patient  has  frequent  explo- 
fions  of  wind,  with  a  fwelling  of  the  belly  commonly 
unequal.  2.  When  the  flatus  is  contained  in  the  cavity 
of  the  abdomen  ;  in  which  cafe  the  fwelling  is  more 
equal,  and  the  belly  founds  when  ftruek,  without  any 
confiderable  emiffion  of  flatus.  Of  thefe  two,  however, 
the  former  difeafe  is  by  much  the  moft  common  ;  in- 
fomuch,  that  many,  even  extenfively  engaged  in  prac¬ 
tice,  have  never  met  with  an  inftanee  of  true  abdomi¬ 
nal  tympanites.  In  both  cafes  the  reft  of  the  body 
falls  away. 

Caufes ,  &c.  The  tympany  fometimes  takes  place  in 
thofe  who  have  been  long  troubled  with  flatulencies  in 
the  ftomach  and  inteftines.  It  happens  frequently  to 
women  after  abortion  \  to  both  fcxes  after  the  iuppref- 
fion  of  the  haemon holds  5  and  fometimes  from  tedious 
febrile  diforders  injudicioufly  treated. 

Prognoju .  This  difeaffi  is  generally  very  obftinate, 
and  for  the  moft  part  proves  fatal  by  degenerating  in- 

t* 
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Intumef-  to  an  afcites.  Sometimes,  if  the  patient  be  healthy 

centiae-  an(J  ftrong,  the  difeafe  may  terminate  favourably,  and 
^“^“■"^that  the  more  readily  if  it  has  followed  from  fome  dis¬ 
order.  A  hedic  confumption,  dry  cough,  and  ema¬ 
ciated  countenance  in  a  tympany,  with  a  fwelling  of 
the  feet,  denote  approaching  death  in  a  very  (hort  time. 

Cure .  With  a  view  to  the  prevention  of  this  af- 
fe&ion,  it  is  neceffary,  in  the  firft  place,  to  avoid,  as 
far  as  it  can  be  done,  caufes  giving  rife  to  an  uncom¬ 
mon  extrication  of  air,  by  preferving  the  proper  tone 
of  the  alimentary  canal.  After  the  affedion  has  taken 
place,  the  indications  arc,  firft,  to  expel  the  air  al¬ 
ready  extricated  and  confined  in  different  cavities  y 
and,  fecondly,  to  prevent  further  accumulation.  On 
thefe  grounds  different  remedies  are  employed.  The 
cure,  however,  is  principally  attempted  by  carmina¬ 
tive,  refolvent,  and  ftomachic  medicines,  gentle  laxa¬ 
tives,  and  at  laft  tonics,  efpecially  chalybeates.  In 
the  Edinburgh  Medical  Effays,  vol.  i.  we  have  a  very 
remarkable  hiftory  of  a  tympany  by  Dr  Monro  fenior. 
The  patient  was  a  young  woman  of  22  years  of  age, 
who  fell  into  the  diftemper  after  a  tertian  ague,  in 
which  (lie  was  badly  treated.  She  became  a  patient 
in  the  Edinburgh  Infirmary  the  24th  of  March  1730; 
took  feveral  purgatives,  and  foine  dofes  of  calomel  y 
ufed  the  warm  bath  *,  and  had  an  antihyfteric  plafter 
applied  over  the  whole  belly,  but  with  very  little  effe£h 
She  was  monftroufly  diftended,  infomuch  that  the  fkin 
feemed  to  be  in  danger  of  burfting :  her  breathing  was 
much  ftraitened  :  but  the  fwelling  fometimes  gradually 
deereafed  without  any  evacuation.  The  returns  and 
degree  of  this  fwelling  were  very  uncertain  *,  and  when 
the  belly  was  moft  detumefied,  feveral  unequal  and  pro¬ 
tuberant  balls  could  be  felt  over  the  whole  abdomen, 
but  efpecially  at  its  fides.  Her  ftomach  was  good,  file 
had  no  third,  and  her  urine  was  in  proportion  to  the 
quantity  (he  drank.  She  was  very  coftive,  had  her 
menfes  at  irregilar  periods,  but  no  oedematous  dwell¬ 
ings  appeared  in  the  feet  or  any  where  elfe.  In  this 
fitnation  file  continued  from  the  time  of  her  admiflion 
till  the  21  ft  of  June,  during  which  interval  (he  had 
only  menfiruated  twice.  Throughout  this  fpace  of  time, 
the  following  circumftances  were  obferved,  1.  Several 
times,  upon  the  falling  of  the  dwelling,  (he  complained 
of  a  headach  *,  once  of  pains  throughout  all  her  body, 
once  of  a  giddinefs,  twice  of  a  naufea  and  vomiting, 
and  the  laft  time  threw  up  green  bile  5  and  once  her 
ftomach  dwelled  greatly,  whilft  the  reft  of  the  abdomen 
fubdded.  2.  During  the  flowing  of  the  menfes  fhc  did 
not  dwell,  but  became  very  big  upon  their  flopping. 
3.  Blood-letting  and  emetics,  which  were  made  ufe  of 
for  fome  accidental  urgent  fvmptoms,  had  no  very  fen- 
fible  effeft  in  making  the  tympany  either  better  or 
worfe.  4.  She  never  had  paffage  of  wind  either  way, 
except  a  little  belching  fome  days  before  the  monthly 
evacuation. 

Some  time  before  the  laft  eruption  of  the  menfes, 
the  purgatives  were  given  more  fparingly  y  and  anti- 
hyfterics  of  the  ftrongeft  kinds,  fuch  as  afafoetida, 
oleum  corn.  cerv.  &. c.  mixed  with  foap,  were  given  in 
large  dofes,  acoompanied  with  the  hotter  antifcorbutics 
as  they  are  called,  as  horferadifh  and  ginger-root  in- 
fufed  in  ftrong-ale  with  fteel.  The  patient  was  order¬ 
ed  to  ufe  frequent  and  ftrong  fnftions  to  all  the  trunk 
•f  her  body  and  extremities,  and  to  ufe  moderate  exer- 
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Immediately  before  the  menfes  began  to  flow,  Phyfome* 
clyfters  of  the  fame  kind  of  medicines  wrere  injetfted.  tra> 

The  menfes  were  in  fufficient  quantity  *,  but  as  loon  as  * 

they  ceafcd,  her  belly  increafed  in  its  circumference 
four  inches  and  a  half,  but  foon  fubfided.  She  then 
complained  of  pains,  which  a  gentle  fweat  carried  off. 
Borborygmi  were  for  the  firft  time  obferved  on  the  fame 
day,  June  25th  y  and  having  taken  fome  tinchira  facra 
at  night,  fhe  paffed  a  fmall  quantity  of  blood  next  day 
by  ftool.  This  was  the  firft  appearance  of  the  return 
of  the  haemorrhoids,  to  which  fhe  had  been  formerly 
{ubjeft. 

The  two  following  days  her  faponaceous,  antihy¬ 
fteric,  and  antifcorbutic  medicines  being  ftill  conti¬ 
nued,  fhe  had  fuch  explofions  of  wind  upwards  and 
downwards,  that  none  of  the  other  patients  would  re¬ 
main  in  the  fame  room,  nay  fcarce  on  the  fame  floor 
with  her.  Her  belly  became  lefs  and  fofter  than  it 
had  been  from  the  firft  attack  of  the  difeafe  y  her  me- 
dieines,  with  a  dofe  of  fyrup  of  buckthorn  at  proper 
intervals,  ftill  were  continued,  only  the  proportion  of 
fteel  was  increafed  ;  her  flatulent  difeharge  went  on 
fuccefsfully,  and  fhe  gradually  recovered  her  former 
health. 

Genus  LXXIV.  PHYSOMETRA. 

Windy  Swelling  of  the  Uterus. 

Phyfometra,  Sauv.  gen.  290.  Sag.  1 1  9. 

Hyfterophyfe,  Vog.  317. 

The  treatment  of  this  is  not  different  from  that  of 
the  tympany.  It  is  however,  upon  the  whole,  a  very 
rare  difeafe  \  and  when  it  takes  place,  very  feldom  if 
ever  admits  of  a  cure. 

Genus  LXXV.  ANASARCA.  3^ 

Watery  Swelling  over  the  Whole  Body. 

Anafarca,  Sauv.  gen.  2S1.  Lin .  215.  Vog.  313. 

Sag.  108.  Boerh.  122 5.  Hojfm.  III.  322.  Junck, 

87.  Moni'o  on  the  Drofpy.  Millman  Animad- 
verfiones  de  hydrope  1779. 

Phlegmatia,  Sauv .  gen.  282. 

Angina  aquofa,  Boerh.  791. 

In  this  difeafe  the  feet  firft  begin  to  fwell,  efpe~< 
cially  in  the  evening,  after  exercife,  and  when  the  pa¬ 
tient  has  ftood  or  fat  long  *,  this  fwelling  rifes  fre¬ 
quently  to  the  thighs.  By  lying  in  bed,  the  fwelling 
becomes  lefs,  or  even  almofl  difappears.  In  the  pro- 
grefs  of  the  difeafe,  the  fwelling  often  rifes  to  the  hips, 
loins,  and  belly,  and  at  laft  covers  the  whole  body. 

This  difeafe,  befides  the  other  fymptoms  afterward^ 
mentioned  under  Ascites,  is  attended  with  a  remark¬ 
able  difficulty  of  breathing.  In  the  cure  of  this, 
well  as  other  fpecies  of  dropfy,  the  general  intentions 
are,  firft,  the  evacuation  of  the  water  already  effufed 
either  by  natural  or  artificial  outlets  :  and,  fecondly, 
the  prevention  of  frefti  accumulation,  which  is  chiefly 
to  be  expelled  from  fupporting  a  due  a&ion  of  the  ab- 
forbents,  and  from  keeping  up  a  proper  difeharge  by 
the  ferous  excretories. 

The  remedies  employed  with  thefe  intentions  are 
much  the  fame  with  what  are  employed  againft  the 

mere 
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Intumef-  more  Important  genus  of  afcites.  Only  it  may  be  here 
i  cei^tia3,  ,  noticed,  that  in  anafarca  it  lias  by  many  been  recom¬ 
mended  to  fcarify  the  feet  and  legs.  By  this  means  the 
water  is  often  difeharged  :  but  the  operator  mull  be 
cautious  not  to  make  the  ineilions  too  deep  ;  they  ought 
barely  to  penetrate  through  the  fkin  ;  and  fpecial  care 
mull  be  taken,  by  fpirituous  fomentations  and  proper 
digeftives,  to  prevent  a  gangrene*  Dr  Fothcrgill  ob- 
ferves,  that  the  fafefl  and  mod  efficacious  way  of  mak¬ 
ing  thefe  drains  is  by  the  indrument  ufed  for  cupping, 
called  a  fcarificator  ;  and  he  always  orders  it  to  be  fo 
applied  as  to  make  the  little  wounds  tranfverfely  \  as 
they  not  only  difeharge  better,  but  are  alfo  longer  in 
healing,  than  when  made  longitudinally. 

Notwithdanding  every  precaution,  however,  gan¬ 
grene  will  often  enfue  j  and  it  is  upon  the  whole  a 
much  fafer  pradice  to  evacuate  the  water  by  the  na¬ 
tural  outlets,  the  valvular  lymphatic  abforbents  *,  and 
with  this  intention  emetics  and  cathartics,  but  particu¬ 
larly  diuretics,  are  often  employed  with  fuceefs. 

34 3  Genus  LXXVI.  HYDROCEPHALUS. 

Water  in  the  Head. 

External  or  Chronic  HrDROCEPHALUS* 

Hydrocephalus,  Sauv.  gen.  285.  Lin .  216.  Bocrli. 
1217. 

Hydrocephalum,  Vog.  384. 

This  differs  from  the  hydrocephalus  formerly  treat¬ 
ed  of  at  fome  length  under  the  title  of  Apoplexia  Hy- 
drocephalica,  chiefly  in  the  water  being  colleded  in 
the  external  parts  of  the  head,  whereas  the  former  is 
entirely  within  the  fkull.  In  the  fifth  volume  of  the 
Medical  Obfervations  we  have  an  account  of  a  very  ex¬ 
traordinary  cafe  of  this  kind.  The  patient  wras  a  child 
only  of  a  few  days  old,  and  had  a  tumor  on  his  head 
about  the  fize  of  a  common  tea-cup,  which  had  the 
appearance  of  a  bladder  diflended  with  water  \  near 
the  apex  was  a  fmall  opening,  through  which  a  bloody 
ferum  was  difeharged.  In  other  refpeds  the  child  was 
healthy.  No  application  was  ufed  but  a  piece  of  linen 
dipt  in  brandy.  The  tumor  continued  to  increafe 
for  many  months  at  the  end  of  which  time  the  mem¬ 
brane  containing  the  water  appeared  equally  thick  with 
the  other  part  of  the  fealp,  except  at  one  place  about 
the  lize  of  a  fhilling,  which  continued  thin,  and  at 
times  appeared  as  if  it  would  burfL  He  remained 
in  this  fituation  for  about  17  months,  when  the  cir¬ 
cumference  of  the  head  was  20  inches,  the  bafe  16I, 
the  middle  i8~,  and  from  the  bafe  to  the  apex  near  8-J. 
The  water  was  then  drawm  off,  and  the  child  died  in 
two  days.  Almoil  all  other  cafes  of  this  diftemper 
have  proved  fatal  5  the  futures  of  the  fkull  generally 
give  way,  and  the  whole  external  part  of  the  head  is 
equally  enlarged  :  but  in  the  inftancc  juft  now  given 
there  was  a  deficiency  of  part  of  the  bones.  Although, 
however,  in  fome  inftances,  where  the  head  is  thus  en¬ 
larged  to  an  enormous  fize,  the  water  is  exterior  to 
the  brain,  and  therefore  entitled  to  the  appellation  of 
hydrocephalus  exterior,  yet  much  more  frequently  in 
thofc  inftances  where  there  is  a  manifeft  feparation  of 
the  bones  of  the  cranium  at  the  futures,  the  water  is 
ft  ill  contained  within  the  ventricles  j  and  accordingly 
■the  difeafe  may  be  much  more  properly  diftinguilhed 
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into  the  acute  and  chronic  hydrocephalus,  than  as  is  Hjdrora- 
commonly  done  into  the  internal  and  external.  AI-  1  hit  is. 

though  the  latter  be  much  llower  in  its  progrefs,  fome-  ^ 

times  fubfifting  even  tor  years,  yet  it  is  equally  difficult 
of  cure  with  the  former,  and  very  often  it  proves  fatal 
in  a  few  days  if  the  water  be  drawn  off  by  an  artificial 
opening,  which  may  be  very  eafily  performed  by  a  mere 
pundure  with  a  common  lancet,  without  either  pain  or 
any  immediate  hazard  from  the  operation  itfelf,  although 
the  water  be  lodged  in  the  ventricles  \  for  thefe  are  dis¬ 
tended  to  an  enormous  fize,  and  the  fubitance  of  the 
brain  almoil  totally  deftroyed,  fo  that  hardly  any  thing 
is  to  be  pundured  but  membrane. 

Genus  LXXVII.  HYDRORACHITIS.  34< 

Spina  Bifida. 

Hydrorachitis,  Sauv*  gen.  287.  Morgagn *  de  fed. 

XII.  9.  et  feq . 

Spinola,  Lin.  289. 

Bpina  bifida,  Vog.  386. 

This  difeafe,  which  confifts  in  a  foft  tumor  on  the 
lumbar  vertebras,  attended  with  a  feparation  of  the  ver¬ 
tebrae  themfelves,  though  generally  confidered  as  ap¬ 
proaching  to  the  nature  of  rachitis,  is  commonly  referred 
to  the  article  Surgery,  which  may  be  confulted  with 
regard  to  this  affection. 

Genus  LXXVIIL  HYDROTHORAX.  343 

Dropsy  of  the  Breast. 

Hydrothorax,  Sauv*  gen.  15c.  Vog.  31 1.  Boerh. 

1219. 

This  affedion,  particularly  with  refped  to  its  caufcs, 
is  in  many  eireumfiances  fimilar  to  other  kinds  of 
dropfy,  particularly  to  afeites.  But  from  the  fituation 
of  the  water,  which  is  here  depofited  in  the  cavity 
of  the  thorax,  it  may  naturally  be  fuppofed  that  fome 
peculiar  fymptoms  will  occur.  Bdides  the  common 
fymptoms  of  dropfy,  palenefs  of  the  countenance, 
fcarcity  of  urine,  and  the  like,  this  difeafe  is,  in  fome 
inftances,  attended  with  a  fluduation  of  water  within 
the  breaft  ;  which,  when  it  does  occur,  may  be  confi¬ 
dered  as  a  certain  diftinguilhing  mark  of  this  affedion. 

But  befides  this,  it  is  alfo  diftinguilhed  by  the  remark¬ 
able  affedions  of  circulation  and  refpiration  with  which 
it  is  attended. 

The  breathing  is  peculiarly  difficult,  efpecially  in  a 
recumbent  pofture  \  and  in  many  inftances  patients 
cannot  breathe  with  tolerable  cafe,  unlcfs  when  fitting 
•ered,  or  even  Hooping  fome  what  forwards.  The  pulle 
is  very  irregular,  and  has  often  remarkable  inter  millions. 

But  the  difeafe  has  been  thought  to  be  principally  cha- 
raderized  by  a  fuddeft  ftarting  from  deep,  in  confe- 
quence  of  an  almoil  inexpreffible  uncafy  fenfation  re¬ 
ferred  to  the  breaft,  and  attended  with  ftrong  palpita¬ 
tion,  which  may  probably  arife  from  an  affedion  either 
of  circulation  or  of  refpiration. 

That  thefe  fymptoms  are  common  attendants  of  this 
difeafe,  is  undeniable  ;  and  they  are  certainly  the  bell 
charaderiftics  of  this  affedion  with  which  we  are  ycl 
acquainted  :  but  it  Tiiuft  be  allowed  that  they  arc  pre- 
fent  in  fome  cafes  where  there  is  no  water  in  the  breaft  \ 

and 
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Intumef-  and"  that  in  other  inftances  -where  the  difeafe  exifts, 
ceRtiae.  they  are  either  altogether  wanting,  or  occur  only  to  a 
'  very  flight  degree.  Certain  diagnoses,  therefore,  of 
this  difeafe  ftill  remain  to  be  difeovered. 

When  hydrothorax  is  prefent,  from  the  affeftion  of 
the  vital  functions  with  which  it  is  attended,  it  may 
readily  be  concluded  that  it  is  a  dangerous  difeafe, 
and  in  many  inftances  it  proves  fatal.  The  cure,  as  far 
as  it  can  be  accomplifhed,  is  obtained  very  much  on 
the  fame  principles  as  in  other  dropftes.  Here,  how¬ 
ever,  probably  from  the  uncertainty  of  the  diagnoltics, 
the  artificial  abftraftion  of  water,  by  paracentefis  of 
the  thorax,  is  lefs  frequently  had  recourfe  to  than  in 
afeites  ;  though  in  fome  inftances,  after  other  means 
have  failed,  it  has  been  faid  not  only  to  give  relief  of 
fymptoms  highly  urgent,  particularly  dyfpnoea,  but 
even  to  produce  a  complete  cure.  Benefit  is  often  ob¬ 
tained  from  an  artificial  difeharge  of  water  by  the  ap¬ 
plication  of  blifters  to  the  breaft  :  but  in  this,  as  well 
as  other  dropfies,  a  difeharge  is  chiefly  effedted  by  the 
natural  outlets,  particularly  from  the  ufe  of  cathartics 
and  diuretics.  In  this  fpecies  of  dropfy,  more  perhaps 
than  in  any  other,  recourfe  has  been  had  to  the  ufe  of 
the  digitalis  purpurea,  or  foxglove,  fo  ftrongly  recom¬ 
mended  as  a  diuretic  by  Dr  Withering  in  his  treatife 
refpedling  the  ufe  of  it.  There  can  be  no  doubt  that 
this  article,  though  fometimes  produdlive  of  inconveni¬ 
ence  from  the  dillrefling  fteknefs  and  fevere  vomiting 
which  it  not  unfrequently  excites,  though  ufed^even  but 
in  fmall  dofes,  often  operates  as  a  powerful  diuretic, 
and  produces  a  complete  evacuation  of  water,  after 
other  articles  have  failed.  From  the  effedhs  mentioned 
above,  however,  as  well  as  from  its  influence  on  the 
pulfe,  which  it  renders  much  flower,  it  is  neceflary  that 
it  fhould  be  employed  with  great  caution,  and  in  fmall 
dofes.  A  dram  of  the  dried  leaves  of  the  digitalis, 
macerated  for  four  hours  in  half  a  pint  of  warm 
water,  forms  an  infufion  which  may  be  given  in  dofes 
of  an  ounce,  and  the  dried  powder  of  the  leaves  in 
dofes  of  one  or  two  grains :  thefe  dofes  may  be  gra¬ 
dually  increafed,  and  repeated  twice  or  oftener  in  the 
day ;  but  this  requires  to  be  done  with  great  caution, 
left  fevere  vomiting,  or  other  diftrefling  fymptoms, 
fliould  take  place. 

343  Genus  LXXIX.  ASCITES. 

DROP  ST  of  the  Abdomen . 

Afeites,  Sauv.  gen.  288.  Lin .  217.  Vog.  314. 

Sag.  gen.  115.  Boer/i.  1226.  Hoffm.  III.  322. 

Junck.  87.  Dr  Monro  on  the  Dropfy,  1765. 

Mi/man ,  Animadverfiones  de  Hydrope,  1779. 

Defcription.  This  difeafe  afliimes  three  different 
forms:  1.  When  the  water  immediately  wafhes  the  in- 
teftines.  2.  When  it  is  interpofed  between  the  abdo¬ 
minal  mufcles  and  peritonaeum.  Or,  3.  When  it  is  con¬ 
tained  in  faes  and  hollow  veficles :  in  which  cafe  it  is 
called  the  cncyjled  dropfy.  Some  phyficians  of  great 
reputation  have  afferted,  that  the  water  was  often 
placed  within  the  duplicaturc  of  the  peritonaeum  :  but 
this  is  alleged  by  Dr  Milman  to  be  a  miftake,  as  that 
membrane  is  looked  upon  by  the  beft  anatomifts  to  be 
Angle  *,  and  he  thinks  that  the  above-mentioned  phyfi¬ 
cians  have  been  led  into  this  error  from  obferving  the 
Vol.  XIII.  Part  II. 
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water  colle&ed  in  the  cellular  fubflance  of  the  perito¬ 
naeum.  ^ 

In  the  beginning  of  an  afeites  the  patient  becomes 
languid,  breathleis,  and  has  an  averiion  to  motion : 
his  belly  fwells  \  and,  when  ftruck,  the  found  of  fluc¬ 
tuating  water  is  perceptible  \  there  is  a  difficulty  of 
breathing  when  the  belly  is  preffed.  There  is  an  al- 
moft  continual  thirft,  which  in  the  progrefs  of  the  dif¬ 
eafe  becomes  very  urgent ;  the  urine  is  thick,  in  fmall 
quantity,  and  high  coloured.  The  pulfe  is  fmall  and 
frequent ;  and  as  the  belly  fwells,  the  other  parts  wafte 
away.  A  fever  at  laft  arifes,  which,  conftantly  increaf- 
ing,  in  the  end  carries  off  the  patient.  Thefe  fymp¬ 
toms  are  raoft  urgent  where  the  waters  are  in  immediate 
contadt  with  the  inteftines  $  in  the  other  kinds  the  reft 
of  the  body  is  lefs  wafted  \  nor  is  there  fo  great  thirft 
or  difficulty  of  breathing. 

Caufes ,  &.c.  The  immediate  caufe  of  dropfy  is  a 
greater  effufion  of  ferum  by  the  exhalant  arteries  than 
the  abforbents  take  up.  This  may  be  occafiened  either 
by  too  great  a  quantity  of  liquid  thrown  out  by  the 
former,  or  by  an  inability  of  the  latter  to  perform  their 
office.  This  commonly  happens  in  people  whofe  bodies 
are  of  a  weak  and  lax  texture,  and  hence  women  are 
more  fubjedt  to  this  malady  than  men  ^  chlorotic  girls 
efpecially  are  verysapt  to  become  dropfical. 

Sometimes,  however,  this  difeafe  is  occafioned  by  a 
debility  of  the  vital  powers,  by  great  evacuations  of 
blood,  or  by  acute  difeafes  accidentally  protradted 
beyond  their  ufual  period ;  and  although  this  caufe 
feems  very  different  from  a  laxity  of  fibres,  yet  the 
dropfy  feems  to  be  produced  in  a  fimilar  manner  by 
both.  For  the  vital  powers  being  debilitated  by  ei¬ 
ther  of  thefe  caufes,  naturally  bring  on  a  certain  de¬ 
bility  and  laxity  of  the  folids  ;  and,  on  the  other  hand, 
a  debility  of  the  folids  always  brings  on  a  debility  of 
the  vital  powers  *,  and  from  this  debility  of  the  vital 
powers  in  both  eafes  it  happens,  that  thofe  humour3 
which  ought  to  be  expelled  from  the  body  are  not  dis¬ 
charged,  but  accumulate  by  degrees  in  its  cavities. 
There,  is,  howrever,  this  difference  between  the  two 
kinds  of  dropfy  arifing  from  thefe  two  different  caufes  : 
That  in  the  one  which  arifes  from  laxity  the  folid  parts 
are  more  injured  that  in  that  wrhich  arifes  from  a  debi¬ 
lity  of  the  vital  powers.  In  the  former,  therefore,  the 
water  feems  to  flow  out  from  every  quarter,  and  the 
body  fwells  all  over.  But  when  the  difeafe  is  occafion¬ 
ed  by  a  debility  of  the  vital  powers,  though  the  folids 
be  lefs  difeafed,  yet  the  power  of  the  heart  being  much 
diminiflied,  and  the  humours  fearcc  propelled  through 
the  extreme  veffels,  the  thin  liquids,  by  which  in  a 
healthy  ftate  the  body  is  daily  recruited,  are  carried 
by  their  own  weight  either  into  the  cavities  or  into 
the  cellular  texture.  Hence  thofe  aqueous  effufions 
whieh  follow  great  evacuations  of  blood,  or  violent 
loofeneffes,  begin  in  the  more  depending  parts  of  the 
body,  gradually  afeending,  till  they  arrive  at  the  cavity 
of  the  abdomen,  or  even  the  thorax. 

But  another  and  much  more  fufficient  caufe  for  the 
produdtion  of  dropfy  is  an  obftru&ion  of  the  circula¬ 
tion  \  and  this  may  take  place  from  polypi  in  the  heart 
or  large  veffels,  and  hard  fwellings  in  the  abdomen. 
Inftanees  have  been  obferved  of  a  dropfy  arifing  from 
fteatomatous  tumors  in  the  omentum,  and  many  more 
from  a  feirrhous  liver  or  fpleen,  and  from  an  infarc- 
3  G  V  tion 


417 

Afeites. 

— v - < 


tion  and  obftru&ion  of  the  mefenteric  glands,  by  which 
means  the  lymph  eoming  from  the  extremities  is  pre¬ 
vented  from  arriving  at  the  heart.  Scirrhofity  of  the 
liver,  the  mod  common  caufe  of  afeites,  probably 
operates  by  augmenting  effufion,  in  confequence  of  its 
parenting  the  return  of  the  venous  blood,  the  greater 
part  of  the  veins  from  the  abdomen  going  to  the  forma¬ 
tion  of  the  vena  portarum. 

Laftly,  Whatever,  either  within  or  without  the  vef- 
fels,  contracts  or  (huts  up  their  cavities,  produces  a 
more  copious  and  eafy  tranfmiffion  of  the  thin  humours 
through  the  exhalant  arteries,  at  the  fame  time  that  it 
prevents  their  return  by  the  abforbent  veins.  This 
has  been  eflablifhed  by  experiment :  For  Lower  hav¬ 
ing  perforated  the  right  fide  of  the  thorax  in  a  dog, 
tied  the  vena  cava ,  and  fewed  up  the  wound.  The  ani¬ 
mal  languished  for  a  few  hours,  and  then  died.  On 
diffedfion,  a  great  quantity  of  ferum  was  found  in  the 
abdomen,  as  if  he  had  long  laboured  under  an  afeites. 
In  like  manner,  having  tied  the  jugular  veins  of  another 
dog,  a  furprifing  fwelling  took  place  in  thofe  parts 
above  the  ligatures,  and  in  two  days  the  animal  died. 
On  diffedlion,  all  the  mufeles  and  glands  were  vaftly 
diftended,  and  quite  pellucid,  with  limpid  ferum.  From 
thefe  experiments,  and  fome  cafes  of  the  difeafe  men¬ 
tioned  by  different  authors,  it  appears,  that  when  the 
veins  are  obftrucled  fo  that  they  cannot  receive  the  ar¬ 
terial  blood,  the  ferum  is  feparated  as  by  a  filtre  into 
the  more  open  cavities  and  laxer  parts  of  the  body, 
while  the  thicker  part  Magnates  and  is  colledlcd  in  the 
proper  blood-veflels. 

The  too  great  tenuity  of  the  humours  is  very  fre¬ 
quently  aecufed  as  the  caufe  of  dropfy,  and  many  au¬ 
thors  have  afferted  that  dropfy  might  arife  merely  from 
a  fuperabundance  of  water  in  the  blood.  For  this, 
fome  experiments  are  quoted,  from  which  they  Avould 
infer,  that  when  a  great  quantity  of  aqueous  fluid  is  in¬ 
troduced  into  the  blood,  the  fuperfluous  fluid  ought  by 
no  means  to  pafs  through  the  extremities  of  the  fangui- 
ferons  arteries  into  the  veins  in  the  common  eourfe  of 
circulation,  but  by  being  effufed  into  the  cavities  fliould 
produce  a  dropfy.  But  this  can  only  happen  when  the 
vital  powers  are  very  much  diminifhed  *,  for,  in  a  natu¬ 
ral  Hate,  the  fuperfluous  quantity  is  immediately  thrown 
out  by  the  fkin  or  the  kidneys  :  and  agreeable  to  this 
we  have  an  experiment  of  Sehuitzius,  who  induced  a 
dropfy  in  a  dog  by  eaufing  him  drink  a  great  quantity 
of  water  ;  but  he  had  firfl  bled  him  almoff  ad  deliquium , 
fo  that  the  vital  powers  were  in  a  manner  oppreffed  by 
the  deluge  of  water.  In  this  manner  do  thofe  become 
hydropic  who  are  ieized  with  the  difeafe  on  drinking 
large  quantities  of  water  either  when  wearied  with  la¬ 
bour,  or  weakened  by  fome  kinds  of  difeafes.  Dr  Fo- 
thergill  relates  an  inftance  of  a  perfon  who,  being  ad- 
vifed  to  drink  plentifully  of  barley-water,  in  order  to 
remove  a  fever,  rafhly  drunk  1 2  pounds  of  that  liquor 
every  dav  for  a  month,  and  thus  fell  into  an  almofl  in¬ 
curable  dropfy.  But  if  this  quantity  had  been  taken 
only  during  the  prevalence  of  the  fever,  he  would,  in 
all  probability,  have  fuffered  no  inconvenience,  as  may 
be  inferred  from  what  has  been  related  concerning  the 
dieta  aquea  ufed  by  the  Italians. 

It  is  moreover  evident  from  experiments,  that,  in  a 
healthy  flate,  not  only  water  is  not  depofited  in  the  ca¬ 
vities,  but  that  if  it  is  injedled  into  them  it  will  be  ab- 
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forbed,  unlefs  fome  laxity  of  the  folids  has  already  Afeites. 


taken  plaee.  Dr  Mufgrave  injedted  into  the  right  fide  v 
of  the  thorax  of  a  dog  four  ounees  of  warm  water  • 
whenee  a  difficulty  of  breathing  and  weaknefs  immedi¬ 
ately  followed.  But  thefe  fymptoms  continually  leffen- 
ed,  and  in  the  fpace  of  a  week  the  animal  feemed  to  be 
in  as  good  health  as  before.  Afterwards  he  injedled 
16  ounces  of  Avarm  water  into  the  left  cavity  of  the  tho¬ 
rax  in  the  fame  dog  j  the  fame  effedts  followed,  toge¬ 
ther  with  great  heat,  and  ftrong  pulfation  of  the  heart ; 
but  he  again  recovered  in  the  fpace  of  a  week.  Laftly, 
He  injedled  18  ounces  of  water  into  one  fide  of  the  tho¬ 
rax,  and  only  fix  into  the  other  :  the  fame  fymptoms 
followed,  but  vaniihed  in  a  much  ihorter  time  ;  for 
within  five  days  the  dog  was  reftored  to  perfedl  health. 
During  this  time,  however,  he  obferved  that  the  dog 
made  a  greater  quantity  of  urine  than  ufual. 

The  remote  caufes  of  dropfy  are  many  and  various. 
Whatever  relaxes  the  folids  in  fuch  a  manner  as  to  give 
an  oecafion  of  accumulation  to  the  ferous  fluids,  difpo- 
fes  to  the  dropfy.  A  lazy  indolent  life,  rainy  wet  wea¬ 
ther,  a  fwampy  or  low  foil,  and  every  thing  which  con¬ 
duces  to  vitiate  the  vifeera,  or  infenfibly  to  produce  ob- 
ftrudfions  in  them,  paves  the  way  for  a  dropfy.  Hence 
thofe  are  ready  to  fall  into  the  difeafe  who  ufe  hard  and 
vifeid  aliments,  fuch  as  poor  people  in  fome  countries 
who  ufe  coarfe  brown  bread,  and  children  who  are  fed 
with  unwholcfome  aliments  ;  and  the  fame  thing  hap¬ 
pens  to  thofe  wffio  drink  immoderately  of  fpirituous  li¬ 
quors. 

Prognojis.  When  the  dropfy  arifes  from  a  feirrhus 
of  the  liver  or  fpleen,  or  any  of  the  other  vifeera,  the 
prognofis  muft  always  be  unfavourable,  and  alfo  when 
it  arifes  from  diforders  of  the  lungs.  Neither  is  the 
cafe  more  favourable  to  thofe  in  whom  the  fmall  veffels 
are  ruptured,  and  pour  out  their  liquids  into  the  eavity 
of  the  abdomen.  Thofe  eertainly  die  who  have  polypi 
in  the  veffels,  or  tumors  com pre fling  the  veins  and  vef- 
fels  of  the  abdomen.  A  dropfy  arifing  from  obftruc- 
tions  in  the  mefenteric  glands  is  Jikewife  difficult  to 
cure,  whether  fuch  obftrudlions  arife  from  a  bad  habit 
of  body,  or  from  any  other  caufe  ;  if  we  can,  however, 
by  any  means  remove  the  difeafe  of  the  glands,  the 
dropfy  foon  eeafes.  But  in  thofe  who  fall  into  dropfy 
without  any  difeafe  preceding,  it  is  not  quite  fo  dan¬ 
gerous  }  and  even  though  a  difeafe  has  preceded,  if  the 
patient’s  ftrength  be  not  greatly  weakened,  if  the  refpi- 
ration  be  free,  and  the  perfon  be  not  affedfed  with  any 
particular  pain,  we  may  entertain  great  hopes  of  a  cure. 
But  where  a  great  lofs  of  blood  is  followed  by  a  ftver, 
and  that  by  a  dropfy,  the  patients  almoft  always  die, 
and  that  in  a  ffiort  time  :  thofe,  however,  are  very  fre¬ 
quently  cured  who  fall  into  this  difeafe  without  any 
preceding  haemorrhage. 

Cure.  In  the  cure  of  this  difeafe  authors  chiefly 
mention  twTo  indications:  1.  To  expel  the  effufed  wa¬ 
ter  *,  and,  2.  To  prevent  its  being  again  colledled. 
But  before  we  proceed  to  fpeak  of  the  remedies,  it  is 
necelfary  to  take  notice,  that  by  the  laws  of  the  ani¬ 
mal  economy,  if  a  great  evacution  of  a  fluid  takes 
place  in  any  part  of  the  body,  all  the  other  fluids  in 
the  body  are  directed  towards  that  part,  and  thofe 
which  lie,  as  it  Avere,  lurking  in  different  parts  av ill  be 
i mined iated  abforbed,  and  throAvn  out  by  the  fame 
paffage.  Hence  the  humours  Avhich  in  hydr  pic  per- 
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Inturoef-  foils  ate  e&ttavafated  into  the  different  cavities  of  the 
centiae.  body  will  be  thrown  into  the  inteflincs, ,  and  evacuated 

"  »  " . . J  by  purgatives  ,  or  by  diuretics  will  be  thrown  upon  the 

kidneys,  and  evacuated  by  urine.  It  is,  however,  not 
only  neeeffary  to  excite  thefe  evacuations  in  order  to  re¬ 
move  this  malady,  but  they  muff  be  afliduoufly  promo¬ 
ted  and  kept  up  till  the  abundant  humour  is  totally  ex¬ 
pelled.  For  this  reafon  Sydenham  has  advifed  purga¬ 
tives  to  be  adminiftered  every  day,  unlefs,  either 
through  the  too  great  weaknefs  of  the  body,  or  the  vio¬ 
lent  operation  of  the  purgative,  it  (hall  be  neeeffary  to 
interpofe  a  day  or  two  now  and  then  j  beeaufc  if  any 
confiderable  intervals  be  allowed  to  take  place  between 
the  exhibition  of  the  purgatives,  an  opportunity  is  given 
to  the  waters  of  colledting  again.  In  this  method,  how¬ 
ever,  there  is  the  following  inconvenience,  that,  when 
the  waters  are  totally  evacuated,  the  ftrength  is  at  the 
fame  time  fo  much  exhaufted,  that  the  diftemper  com  ¬ 
monly  returns  in  a  very  Ihort  time.  Hence  our  chief 
hopes  of  curing  a  dropfy  confift  in  gently  evacuating 
the  waters  by  means  of  diuretics.  But  the  efficacy  of 
thefe  is  generally  very  doubtful.  Dr  Freind  has  long 
ago  obferved,  that  this  part  of  medicine  is  of  all  others 
the  moft  lame  and  imperfeft  j  but  a  French  phylician, 
Mr  Bacher,  lately  difeovered,  as  he  alleges,  a  method 
of  making  the  diuretics  much  more  fuccefsful.  His  re¬ 
putation  became  at  laft  fo  great,  that  the  French  king 
thought  proper  to  purchafe  his  fccret  for  la  great  fum  of 
money.  The  balls  of  his  medicine  was  the  black  hel¬ 
lebore  root,  the  malignant  qualities  of  which  he  pre¬ 
tended  to  correft  in  the  following  manner  :  A  quantity 
of  the  dried  roots  of  black  hellebore  were  pounded,  and 
then  put  into  a  glazed  earthen  veffel,  and  afterwards 
fprinkled  with  fpirit  of  wine.  They  were  fuffered  to 
Hand  for  twelve  hours,  ftirring  them  about  twice  or 
thrice  during  that  fpace  of  time.  They  were  then 
fprinkled  again,  and  at  laft  good  Rhenilh  wine  was 
poured  on  till  it  ftood  fix  fingers  above  the  roots.  The 
mixture  was  frequently  agitated  with  a  wooden  fpatulaj 
and  as  the  wine  was  imbibed  by  the  roots,  more  was 
poured  on,  fo  as  to  keep  it  always  at  the  fame  height 
for  48  hours.  The  whole  was  then  put  on  the  fire  and 
boiled  for  half  an  hour,  after  which  the  decoftion  was 
violently  preffed  out  j  the  fame  quantity  of  wine  was 
added  as  at  firft,  and  the  mixture  boiled  as  before.  Af¬ 
ter  the  fecond  expreflion  the  woody  refiduum  was  thrown 
away  as  ufelefs.  Both  the  {trained  liquors  were  then 
mixed  together  with  two  parts  of  boiling  water  to  one 
of  the  decoction.  The  whole  is  afterwards  evaporated 
in  a  filver  veffel  to  the  confidence  of  a  fyrup.  One 
part  of  the  extract  is  again  mixed  with  two  parts  of 
boiling  water,  and  the  whole  infpiffated  as  before. — By 
this  means,  lays  he,  the  volatile  naufeous  acrid  particles 
are  feparated  by  evaporation,  and  the  fixed  ones  remain 
corrected  and  prepared  for  medicinal  ufes  ,  adding,  to¬ 
wards  the  end,  a  ninth  part  of  old  brandy,  and  evapo¬ 
rating  to  the  confidence  of  turpentine.  Mr  Bacher  rea- 
fons  a  good  deal  on  the  way  in  which  this  procefs  cor¬ 
rects  the  medicine  ;  but  tells  us,  that  notwithftanding 
the  improvement,  his  pills  will  not  have  the  delired  ef- 
feft  unlfrfs  properly  made  up.  For  forming  them,  they 
ought  to  be  mixed  with  matters  both  of  an  invifeating 
and  indurating  nature  ;  yet  fo  prepared  that  it  will 
be  readffy  foluble  in  the  ffomach,  even  of  a  perfon 
much  'debilitated.  For  anfwering  thefe  purpofes,  he 


chofe  myrrh  and  carduus  benediftus,  and  he  gives  the  AAn 
following  receipt  for  the  formation  of  his  pills  : — 

u  Take  of  the  extraft  ol  hellebore  p»epired  as  a- 
bove  dire&ed,  and  of  dilution  of  myrrh,  each  one 
ounce  $  of  powdered  carduus  benediftus,  three  drams 
and  a  fcruple.  Mix  them  together  and  form  into  a 
mafs,  dividing  it  into  pills  of  a  grain  and  a  half  each.” 

To  thefe  pills  Mr  Bacher  gives  the  name  of  the  pilule? 
tonic#,  from  an  idea,  that,  while  they  evacuate  the 
water,  they  at  the  fame  time  aft  as  tonics  j  and  thus, 
from  augmenting  the  aftion  of  the  lymphatics,  prevent 
the  return  of  the  difeafe.  And  if  both  thefe  intentions 
could  be  effeftually  anfwered  by  the  ufe  of  the  fame 
remedy,  it  would  unqueftionably  be  of  great  import¬ 
ance  in  praftice. 

The  effefts  of  thefe  pills  were,  we  are  told,  very 
furpriling.  Dr  Daignan  relates  that  he  gave  them  to 
eighteen  hydropic  patients  at  once  j  and  thefe  he  divi¬ 
ded  into  three  clafies,  according  to  the  degree  of  the 
difeafe  with  which  they  were  affefted.  The  firft  clafs 
contained  thofe  who  laboured  under  an  anafarca  follow¬ 
ing  intermittent  fevers.  The  fecond  clafs  contained 
thofe  who  had  an  anafarca,  together  with  fome  degree 
of  afeites,  ariling  from  tedious  febrile  diforders.  All 
thefe  were  cured  j  but  thefe  two  claffes  confided  of 
fetch  cafes  as  are  moft  eafily  removed.  But  the  third 
contained  fix  who  were  feized  with  a  moft  violent  ana¬ 
farca  and  afeites,  after  being  much  weakened  by  tedious 
diforders,  and  of  confequence  in  whom  the  difeafe  was 
very  difficult  to  be  cured.  Even  of  thefe,  however, 
four  wTere  cured,  and  the  other  two  died.  The  body 
of  one  of  thefe  being  diffefted,  both  fides  of  the  cavity 
of  the  thorax  were  found  to  be  full  of  a  blackifti-red 
water.  The  lungs  were  unfound  *,  there  was  a* poly¬ 
pous  concretion  in  the  right  ventricle  of  the  heart :  the 
liver  and  fpleen  were  hard,  and  of  a  preternatural  bulk  \ 
and  the  glands  of  the  mefentery  were  obftrufted  and 
infarfted.  In  the  other,  the  liver  and  pancreas  were 
feirrhous,  and  the  fpleen  very  hard. 

The  fame  medicines  were  given  to  De  Horne  t» 
eight  perfons,  fix  of  whom  had  both  an  anafarca  and  af¬ 
eites,  but  the  other  two  only  an  afeites.  Four  of  thefe 
recovered  ;  three  died  without  being  freed  from  the 
dropfy,  one  in  whom  the  dropfy  was  cured  died  in  a 
(hort  time  after,  having  for  fome  time  before  his  death 
become  fpeechlefs. 

By  thefe  patients  ten  of  the  pills  were  taken  at  once  \ 
and  the  fame  dofe  repeated  to  the  third  time,  with  an 
interval  of  an  hour  betwixt  each  dofe.  At  firft  they 
proved  purgative,  and  then  diuretic  :  by  which  laft 
evacuation  they  finally  cured  the  difeafe.  But  though 
Mr  Bacher  was  firmly  of  opinion  that  his  pills  cured 
the  dropfy  by  reafon  of  the  above-related  correftion, 
yet  it  is  certain  that,  in  the  hands  of  other  praftition- 
ers,  thefe  very  pills  have  failed,  unlefs  they  alfo  made 
uie  of  the  fame  regimen  recommended  by  that  phy- 
fician  ;  while,  on  the  other  hand,  it  is  alfo  certain,  that  ■ 
different  medicines  will  prove  equally  efficacious  in  drop- 
fical  cafes,  provided  this  regimen  is  made  ufe  of. 

For  a  great  number  of  ages  it  has  been  recommend¬ 
ed  to  dropfieal  patients  to  abftain  as  much  as  pofli- 
ble  from  drink,  and  thus  to  the  torments  of  their  dif¬ 
eafe  was  added  that  of  an  intolerable  thirft  j  and  how 
great  this  torment  was,  we  may  underhand  from  an 
example  of  a  friend  of  King  Antigonus,  who,  having 
3  G  2  been 
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been  clofely  watched  both  by  order  of  the  phyficians 
»  '  »  an^  a^°  °f  the  king,  was  fo  unable  to  bear  the  raging 

thirft  oecafioned  by  his  difeafe,  that  he  fw  alio  wed  his 
own  excrements  and  urine,  and  thus  fpeedily  put  an 
end  to  his  life.  Dr  Milman  ffiows  at  great  length  the 
pernicious  tendency  of  this  practice.  He  maintains 
that  it  is  quite  contrary  to  the  fentiments  of  Hippo¬ 
crates  and  the  bell  ancient  phylicians.  He  afiferts,  that 
unlefs  plenty  of  diluting  drink  be  given,  the  bed  diu¬ 
retics  can  have  no  effect.  He  condemns  alfo  in  the 
dronged  terms  the  pradlice  of  giving  dropfical  patients 
only  dry,  hard,  and  indigediblc  aliments.  Thefe  would 
opprefs  the  domach  even  of  the  mod  healthy  ;  and  how 
much  more  mud  they  do  fo  to  thofe  who  are  already 
debilitated  by  labouring  under  a  tedious  diforder  !  By 
what  means  alfo  are  thefe  aliments  to  be  didolved  in 
the  domach  when  drink  is  withheld  ?  In  this  difeafe 
the  faliva  is  vifeid,  and  in  fmall  quantity  5  from  whence 
it  may  be  reafonably  conjectured,  that  the  red  of  the 
duids  are  of  the  fame  nature,  and  the  gallric  juices 
like  wife  depraved.  Thus  the  aliments  lie  long  in  the 
domach  \  and  if  the  vifeera  were  formerly  free  of  ob¬ 
it  ru&ions,  they  are  now  generated  5  the  drength  fails  5 
perforation  and  other  excretions  are  obftru&ed  \  the 
v  vifeid  and  pituitous  humours  produced  by  thefe  kinds 
of  food  float  about  the  pneeordia,  and  inercafe  the  dif¬ 
eafe,  while  the  furface  of  the  body  becomes  quite  dry. 
Nay,  fo  much  does  this  kind  of  diet  confpire  with  the 
difeafe,  that  100  pounds  of  duid  will  fometimes  be 
imbibed  in  a  few  days  by  hydropic  perfons  who  take 
no  drink.  Even  in  health,  if  the  body  from  any  caufe 
becomes  dry,  or  deprived  of  a  confiderable  part  of  its 
juiees,  as  by  hunger,  labour,  &c.  it  will  imbibe  a  con¬ 
fiderable  quantity  of  moiflure  from  the  air  ;  fo  that  we 
mult  impute  the  above-mentioned  extraordinary  inhala¬ 
tion,  in  part  at  lead,  to  the  denial  of  drink,  and  to  the 
nature  of  the  aliment  given  to  the  fick.  The  following 
is  the  account  given  by  Sir  Francis  Milman  of  his  prac¬ 
tice  in  the  Middlefex  hofpital. 

If  the  patient  be  not  very  much  debilitated,  he  is 
fometimes  treated  with  the  purging  waters,  and  a  dofe 
of  jalap  and  calomel  alternately.  On  the  intermediate 
days  he  gets  a  faline  mixture,  with  40  or  60  drops  of 
ac etum  frill iticum  every  fixth  hour  5  drinking  with  the 
purgatives  oat-gruel  and  fome  thin  broths.  That  he 
might  the  better  afeertain  what  fhare  the  liquids  given 
along  with  the  medicines  had  in  producing  a  copious 
flow  of  urine,  he  fometimes  gave  the  medicines  in  the 
beginning  of  the  diftemper  without  allowing  the  drink  : 
but  though  the  fwellings  wrere  ufually  diminifhed  a 
little  by  the  purgatives,  the  urine  dill  continued  fcanty, 
and  the  patients  were  greatly  weakened.  Fearing, 
therefore,  led,  by  following'  this  courfe,  the  drength 
of  the  fick  might  be  too  much  reduced,  he  then  began 
his  courfe  of  diuretic  medicines,  giving  large  quantities 
of  barley  water  with  a  little  ful  diureticus ;  by  which 
means,  fometimes  in  the  diort  fpace  of  48  hours  after 
the  courfe  was  begun,  the  urine  flowed  out  in  very 
large  quantity  :  but  as  faline  drinks  are  very  difagree- 
able  to  the  tade,  a  drink  was  compofed  purpofely  for 
hydropic  perfons,  of  half  an  ounce  of  fupertartrite  of 
potaffi,  diffolvcd  in  two  pounds  of  barley-water,  made 
agreeably  fweet  wTith  fyrup,  adding  one  or  twro  ounces 
of  French  brandy. 

To  this  compofition  Sir  Francis  Milman  was  induced 
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by  the  great  praifes  given  to  fupertartrite  of  potafh  by  Afcites. 
fome  phyficians  in  hydropic  cafes.  In  the  ABa  Bono -  v~ v— 
menjia ,  15  cafes  of  hydropic  patients  are  related  who 
were  cured  only  by  taking  half  an  ounce  of  cream  of 
tartar  daily.  But  it  is  remarkable,  that  by  thefe  very 
patients  the  cream  of  tartar  was  taken  for  20,  30,  nav 
40  days,  often  without  any  perceptible  c fifed  ;  yet 
when  di Solved  in  a  large  quantity  of  water,  it  fhowed 
its  falutary  effeCts  frequently  within  as  many  hours,  by 
producing  a  plentiful  dow  of  urine.  This  liquor  is  now 
the  common  drink  of  hydropic  patients  in  the  hofpital 
above  mentioned,  of  which  they  drink  at  pleafure  along 
with  their  medicines. 

Among  purgative  medicines  Sir  Francis  Milman  re¬ 
commends  the  radix  fenehce  ;  but  fays  the  decodion  of 
it,  according  to  the  Edinburgh  Pharmacopoeia  is  too 
flrong,  as  he  always  found  it  excite  vomiting  when  pre¬ 
pared  as  there  direded,  and  thus  greatly  to  diftrefs  the 
patients  :  but  wrhen  only  half  an  ounce  or  fix  drams 
of  the  root  are  ufed  to  a  pound  of  decodion,  inflead 
of  a  whole  ounce  as  direded  by  the  Edinburgh  col¬ 
lege,  he  finds  it  an  excellent  remedy  \  and  though  it 
may  fometimes  induce  a  little  vomiting,  and  frequently 
a  naufea,  yet  it  feldom  failed  to  procure  nine  or  ten 
flools  a-day,  and  fometimes  alfo  proved  diuretic.  But 
we  mufl  take  care  not  to  be  too  free  in  the  ufe  of  fe- 
neka,  or  any  other  purgative,  if  the  patients  be  very 


weak  5  and  therefore,  after  having  ufed  purgatives  for 


fome  time,  it  will  be  proper  to  depend  upon  diuretics 
entirely  for  perfeding  the  cure  \  and  of  the  fuccefs  of 
this  method  our  author  gives  fome  very  remarkable  in- 
fiances.  But  he  obferves,  that  after  the  dropfy  is  re¬ 
moved,  the  patients  will  fometimes  die  without  any  evi¬ 
dent  caufe  }  and  of  this  it  is  proper  that  the  phyficians 
fhould  be  aware.  It  is  remarkable  with  what  eafe  a 
flux  of  urine  is  induced  in  thofe  who  have  a  feirrhous 
liver  while,  on  the  other  hand,  in  one  who  had  the 
mefenteric  glands  obflruded,  along  with  a  feirrhofity 
of  the  liver  and  vitiated  flate  of  the  lungs,  the  moll 
powerful  diuretics  proved  ineffedual.  In  fome  cafes 
Sir  Francis  Milman  thinks  the  kidneys  may  be  fo  pref- 
fed  with  the  weight  of  the  water,  as  to  be  unable  to 
perform  their  office.  With  regard,  however,  to  diu¬ 
retics  in  general,  it  may  be  remarked,  that  the  opera¬ 
tion  of  none  of  them  can  be  certainly  depended  upon. 
In  particular  conflitutions,  and  at  particular  times,  one 
will  be  obferved  to  fucceed,  after  another,  though  com¬ 
monly  much  more  powerful,  has  been  tried  in  vain. 
Accordingly  various  articles  of  this  kind  are  often 
ufed  in  fucceffion.  Recourfe  is  particularly  often  had 
to  the  root  of  taraxacum,  of  colchicum,  and  of  fquills  5 
the  latter,  efpecially  when  combined  with  calomel,  is 
often  found  to  be  a  very  powerful  diuretic.  And  in¬ 
deed  mercury  in  different  forms,  probably  from  a6ling 
as  a  deobllruent,  is  often  of  very  great  ufe  in  dropfical 
complaints.  Among  other  diuretics,  the  la&uca  virofa 
has  of  late  been  highly  extolled  by  Dr  Collins  of  Vien¬ 
na,  and  the  nicotiana  tabaecum  by  Dr  Fowler  of  York  : 
but  neither  has  been  extenfively  introduced  into  prac¬ 
tice,  although  we  have  knowm  fome  inftances  in  which 
the  latter,  in  particular,  has  been  ufed  with  great  ad¬ 
vantage. 

The  water  having  been  drawn  off,  we  arc  to  put  the 
patient  on  a  courfe  of  flrengtheners  ;  fuch  as  cinchona, 
with  fome  of  the  warm  aromatics,  and  a  due  proportion 
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Inturaef-  of  rhubarb  infufed  in  wine  and  chalybeates.  Gentle 
centra  CXercife,  and  fri&ions  on  the  belly,  with  fucli  a  courfe 
of  diet  as  {hall  be  light  and  nouriftiing,  are  alfo  to  be 
enjoined  :  and  it  may  be  obferved,  that  the  ufe  of  tonic 
medicines  is  by  no  means  to  be  delayed  till  a  complete 
evacuation  of  the  water  can  be  obtained.  On  the  con¬ 
trary,  by  alternating,  and  even  combining  the  ufe  of 
evacuants  and  tonics,  the  influence  of  both  is  often  very 
much  promoted. 

When  the  patient  can  by  no  other  means  be  reliev¬ 
ed,  the  operation  of  paracentefis  inuft  be  had  recourfe 
to,  which  is  deferibed  under  the  article  Surgery. 

344  Genus  LXXX.  HYDROMETRA. 

DrOPST  of  the  Uterus . 

Hydrometra,  Sauv.  gen.  289.  Sag .  116.  Boerh. 

1224. 

345  Genus  LXXXI.  HYDROCELE. 

DROPST  of  the  Scrotum . 

Ofcheocele,  Sauv.  gen.  41.  Vog.  388. 

Ofcheophyma,  Sag,  44. 

Hydrops  feroti,  Vog .  389. 

Hydrops  teftium,  Boerh.  1227. 

For  the  treatment  of  thefe  two  difeafes,  we  may  re¬ 
fer  the  reader  to  what  has  already  been  faid  of  other 
fpecies  of  dropfy,  particularly  Afcites.  But  both  are 
chiefly  to  be  combated  by  chirurgical  operation,  efpe- 
cially  the  latter,  in  which  it  feldom  fails  to  produce  a 
complete  cure. 

346  Genus  LXXXII.  PHYSCONIA. 

Swelling  of  the  Belly . 

Phyfconia,  Sauv,  gen.  283.  Vog,  325*  Sag.  gen. 

1 10. 

Hypofarca,  Lin,  218. 

This  difeafe  may  arife  from  a  variety  of  caufes,  as 
from  a  fwelling  of  the  liver,  fpleen,  kidneys,  uterus, 
omentum,  ovarium,  mefentery,  inteftines,  &c.  and  fome- 
times  it  arifes  merely  from  fat.  In  the  former  cafes,  as 
the  vifeera  are  generally  feirrhous  and  indurated,  the 
diflemper  is  for  the  moft  part  incurable  ;  neither  is  the 
profpeft  much  better  where  the  difeafe  is  occafioned  by 
a  great  quantity  of  fat. 

347  Genus  LXXXIII.  RACHITIS. 

The  Rickets. 

Rachitis,  Sauv.  gen.  294.  Lin.  212.  Vog.  312. 

Sag.  gen.  120.  Boerh.  1480.  Hojfm .  III.  487. 

Zeviani  della  Rachitide.  Gliffon  de  Rachitide. 

Defcription.  This  is  one  of  the  difeafes  peculiar  to 
infancy.  It  feldom  attacks  children  till  they  are  nine 
months,  nor  after  they  are  two  years  old  ;  but  it  fre¬ 
quently  happens  in  the  intermediate  fpace  between 
thefe  two  periods.  The  difeafe  (hows  itfelf  by  a  flac¬ 
cid  tumor  of  the  head  and  face,  a  loofe  flabby  {kin, 
a  fwelling  of  the  abdomen,  and  falling  away  of  the 
other  parts,  cfpecially  of  the  j&ufcleg.  There  are 
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protuberances  of  the  epiphyfes  of  the  joints  5  the  jugu¬ 
lar  veins  fwell,  while  the  reft  decreafe  ;  and  the  legs  ^ 
grow  crooked.  If  the  child  has  begun  to  walk  before 
he  be  feized  with  this  difeafe,  there  is  a  llownefs,  de¬ 
bility,  and  tottering  in  his  motion,  which  foon  brings 
on  a  conftant  defire  of  fitting,  and  afterwards  of  lying 
down  y  infomuch  that  nothing  at  laft  is  moveable  but 
the  neck  and  head.  As  they  grow  older,  the  head  is 
greatly  enlarged,  with  ample  futures ;  the  thorax  is 
compreffed  on  the  fides,  and  the  fternum  rifes  up 
{harp,  while  the  extremities  of  the  ribs  are  knotty. 
The  abdomen  is  protuberant,  and  the  teeth  black  and 
carious.  In  fuch  patients  as  have  died  of  this  difeafe, 
all  the  folids  appear  foft  and  flaccid,  and  the  fluids  dif- 
folved  and  mucous. 

Caufes.  The  rickets  may  proceed  from  fcrophulous 
or  venereal  taints  in  the  parents,  and  may  be  increafed 
by  thofe  of  the  nurfe.  It  is  likewife  promoted  by  feed¬ 
ing  the  child  with  aqueous  and  mucous  fubftances,  crude 
fummer  fruits,  fifh,  unleavened  farinaceous  aliment,  and 
too  great  a  quantity  of  fweet  things.— Sometimes  it 
follows  intermittent  fevers  and  chronic  diforders  ;  and 
in  fhort,  is  caufed  by  any  thing  which  tends  to  debili¬ 
tate  the  body,  and  induce  a  vifeid  and  unhealthy  ftate 
of  the  juices. 

Prognojis.  The  rickets  do  not  ufually  prove  fatal  by 
themfelves,  but  if  not  cured  in  time,  they  make  the  per- 
fon  throughout  life  deformed  in  various  ways  ;  and  often 
produce  very  pernicious  diforders,  fuch  as  carious  bones 
in  different  parts  of  the  body. 

Cure.  This  is  to  be  effected  by  mild  cathartics,  al¬ 
teratives,  and  tonics,  fuch  as  are  ufed  in  other  difeafes 
attended  with  a  debility  of  the  fyftem  and  a  vitiated 
ftate  of  the  blood  and  juices.  In  the  Weftern  iflands 
of  Scotland,  the  medicine  ufed  for  the  cure  of  the 
rickets  is  an  oil  extracted  from  the  liver  of  the  Ikate- 
fifh.  The  method  of  application  is  as  follows  :  Firft, 
the  wrifts  and  ankles  are  rubbed  with  the  oil  in  the 
evening :  this  immediately  raifes  a  fever  of  feveral 
hours  duration.  When  the  fever  from  the  firft  rub¬ 
bing  fubfides,  the  fame  parts  are  rubbed  again  the 
night  following;  and  repeatedly  as  long  as  the  rub¬ 
bing  of  thefe  parts  continues  to  excite  the  fever. — 
When  no  fever  can  be  excited  by  rubbing  the  wrifts 
and  ankles  alone,  they  are  rubbed  again  along  with 
the  knees  and  elbows.  This  increafed  un&ion  brings 
on  the  fever  again  ;  and  is  pra&ifed  as  before,  till  it  no 
longer  has  that  effeft.  Then  the  vertebrae  and  fides 
are  rubbed,  along  with  the  former  parts ;  and  this  unc¬ 
tion,  which  again  brings  on  the  fever,  is  repeated  as  the 
former.  When  no  fever  can  be  any  longer  excited  by 
this  un&ion,  a  flannel  fhirt  dipped  in  the  oil  is  put  up¬ 
on  the  body  of  the  patient :  this  brings  on  a  more  vio¬ 
lent  and  fenfible  fever  than  any  of  the  former  un&ions ; 
and  is  continued  till  the  cure  be  completed,  which  it 
commonly  is  in  a  fhort  time. 

A  German  phyfician,  Dr  Strack,  has  lately  pub- 
lilhed  a  paper,  in  which  he  recommends  the  filings 
of  iron  as  a  certain  remedy  in  the  rickets.  This  dif¬ 
eafe,  he  obferves,  in  general  begins  with  children 
when  they  are  about  16  months  old.  It  is  feldom  ob¬ 
ferved  with  children  before  they  be  one  year  old,  and 
feldom  attacks  them  after  they  pafs  two  ;  and  it  is 
very  generally  worfe  where  it  begins  early  than  where 
it  begins  late. 
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Impeti-  For  effecting  a  cure,  it  is,  lie  affirms,  a  matter  of 
,  ,  the  utmoft  eonfequence  to  be  able  to  diilinguiffi,  very 

early,  whether  a  child  will  be  affii61ed  with  rickets  or 
not.  And  this,  he  affiires  us,  may  be  determined  by 
the  following  fymptoms  :  Palenefs  and  fwelling  of  the 
countenance  ;  and  in  that  part  of  the  cheeks  which 
ffiould  naturally  be  red,  a  yellow  colour  approaching 
to  that  of  fulphur.  When  that  is  the  eafe,  he  diredls 
that  a  medicine  ffiould  be  immediately  had  reeourfe  to 
which  will  retard  the  further  progrefs  of  the  difeafe, 
and  remove  what  has  already  taken  place*  For  this 
purpofe,  he  advifes  that  five  grains  of  the  filings  of  iron, 
and  as  much  rhubarb,  ffiould  be  rubbed  up  with  ten 
grains  of  fugar,  and  given  for  a  dofe  every  morning 
failing,  and  every  evening  an  hour  before  fupper.  But 
if  confiderable  loofenefs  ffiould  be  produced,  it*  will  be 
lieceffary,  at  firft,  to  perfift  in  the  ufe  of  one  dofe  only 
every  day. 

After  a  month’s  continuance  in  this  courfe,  accord¬ 
ing  to  Dr  Strack,  there  in  general  enfues  a  keen  appe¬ 
tite  for  food,  quick  digeilion,  and  a  copious  flow  of 
urine  ;  by  means  of  whieh  the  fulnefs  of  the  face  and 
yellownefs  of  the  complexion  are  by  degrees  removed, 
w  hile  the  natural  colour  of  the  countenance  and  firmnefs 
of  the  body  in  general  are  gradually  reftored.  This 
pradtice,  he  affiires  us,  has  never  failed  of  fuccefs  in  any 
one  inilance  ;  not  even  in  thofe  children  born  of  parents 
greatly  afflifled  with  the  rickets. 

In  addition  to  the  ufe  of  chalybeates,  great  benefit  is 
often  alfo  obtained  in  this  difeafe  from  the  ufe  of  the 
cold  bath  \  which  under  prudent  adminiftration,  is  per¬ 
haps  one  of  the  molt  effectual  remedies  for  this  complaint 
with  which  we  are  yet  acquainted. 

Mr  Bonhome  of  Paris,  in  a  late  treatife  on  the  fub- 
jedt  of  rachitis,  has  endeavoured  to  prove,  that  the  dif¬ 
eafe  arifes  from  a  peculiar  acid,  and  in  the  cure  he  par¬ 
ticularly  recommends  phofphate  of  foda,  phofphate  and 
muriate  of  lime  ;  but  above  all  other  articles  alkaline 
lotions.  The  efficacy  of  thefe  remedies,  however,  is 
not  yet  confirmed  by  experience.  And  we  may  con¬ 
clude  with  obferving,  that  both  in  the  prevention  and 
cure  nothing  has  been  found  fo  fuccefsful  as  cold  ba¬ 
thing. 

When  the  bones  of  rickety  children  begin  to  bend, 
they  may  fometimes  be  reftored  to  their  natural  fliape 
by  comprelfes,  bolfters,  and  proper  fupports.  See  the 
article  Surgery. 

34s  Order  III.  IMPETIGINES. 

Impetigines,  Sauv.  Clafs  X.  Ord.  V*  Sag.  Clafs 

III.  Ord.  V. 

34*  Genus  LXXXIV.  SCROPHULA. 

King's  Evil. 

Scrophula,  Sauv.  gen.  285.  Vog.  397.  Sag .  I2T. 

Struma,  Lin.  284. 

Defcriphon.  This  difeafe  ffiows  itfelf  by  hard,  feir- 
rhous,  and  often  indolent  tumors,  v  hicParife  by  degrees 
in  the  glands  of  the  neck,  under  the  chin,  armpits,  d 
different  parts  of  the  bedv,  but  moll  commonly  in  the 
neck,  and  behind  the  ears.  In  proeefs  of  time,  the 
cellular  fubftance,  ligaments  of  the  joints,  and  even  the 
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bones  themfelves,  are  a  fitted.  In  fcrophula  tiie  fwel-  Scrophu!*. 

lings  are  much  more  moveable  than  thofe  of  the  feir-  ' - /-w 

rhous  kind  ;  they  are  generally  fofter,  and  feldom  at¬ 
tended  with  much  pain  5  they  are  tedious  in  coming  to 
fuppuration  ;  are  very  apt  to  difappear  fuddenly,  and 
again  to  rife  in  fome  other  part  of  the  body.  We  may, 
likewife  mention  as  ehara&eriftic  circumftances  of  this 
difeafe,  a  remarkable  foftnefs  of  the  {kin,  a  kind  of  ful¬ 
nefs  of  the  face,  generally  with  large  eyes,  and  a  very 
delicate  complexion. 

Caufes .  A  variety  of  caufes  have  been  mentioned 
as  tending  to  produce  fcrophula,  viz.  a  crude  indigeft- 
ible  food  \  bad  wrater  \  living  in  damp,  low  fituations  \ 
its  being  an  hereditary  difeafe,  and  in  fome  countries 
endemic,  &c.  But  whatever  may  in  different  circum- 
ftanees  be  the  exciting  or  predifpofing  caufes  of  the 
fcrophula,  the  difeafe  itfelf  either  depends  upon,  or  is 
at  leaft  much  connected  with,  a  debility  of  the  eon  ft  i- 
tution  in  general,  and  probably  of  the  lymphatic  fyf- 
tem  in  particular,  the  complaint  always  ffiowing  itfelf 
by  fome  affe&ions  of  the  latter.  And  that  debility 
has  at  leaft  a  confiderable  influence  in  its  production  is 
probable,  not  only  from  the  manifeft  nature  of  fome 
of  the  caufes  faid  to  be  productive  of  fcrophula,  but 
likewife  from  fuch  remedies  as  are  found  moft  fervice- 
able  in  the  cure,  which  are  all  of  a  tonic  invigorating 
nature. 

Prognojis .  The  fcrophula  is  a  diftemper  which  often 
eludes  the  moft  powerful  medicines,  and  therefore  phy- 
ficians  cannot  with  any  certainty  promife  a  cure.  It  is 
feldom,  however,  that  it  proves  mortal  in  a  ffiort  time, 
unlefs  it  attacks  the  internal  parts,  fuch  as  the  lungs, 
where  it  frequently  produces  tubercles  that  bring  on  a 
fatal  confumption.  When  it  attacks  the  joints,  it  fre¬ 
quently  produces  ulcers,  which  continue  for  a  long  time, 
and  gradually  wafte  the  patient  ;  while  in  the  mean 
time  the  bones  become  foul  and  corroded,  and  death 
enfues  after  a  long  feene  of  mifery.  The  prognofis  in 
this  refpeCt  muft  be  regulated  entirely  by  the  nature  of 
the  fymptoms. 

Cure.  It  was  long  fuppofed  that  fcrophula  depended 
upon  an  acid  aerimony  of  the  fluids  \  and  this,  it  is 
probable,  gave  rife  to  the  ufe  of  burnt  fponge,  differ¬ 
ent  kinds  of  foap,  and  other  alkaline  fubftances,  as 
the  beft  remedies  for  acidity.  But  although  a  four- 
nefs  of  the  ftomach  and  primer  vice  does  no  doubt  fre¬ 
quently  occur  in  thefe  complaints,  yet  this  fymptom 
feems  to  be  entirely  the  coiifequenee  of  that  general  re¬ 
laxation  which  in  fcrophula  fo  univerfally  prevails,  and 
wffiich  does  not  render  it  in  the  leaft  neceffary  to  fuppofe 
a  general  acefcency  of  the  fluids  to  take  place  ;  as  the 
one  very  frequently,  it  is  well  known,  even  in  other 
complaints,  occurs  without  the  leaft  fufpicion  of  any 
acid  acrimony  exifting  in  the  other.  This  is  alfo  ren¬ 
dered  very  probable  from  the  indolent  nature  of  fero- 
phulous  tumors,  which  have  been  known  to  fubfift  for 
years  without  giving  any  ufteafinefs  \  which  could  not 
have  been  the  cafe,  if  an  acid,  or  any  other  acrimony, 
had  prevailed  in  them. 

In  the  treatment  of  fcrophula,  different  morbid  con¬ 
ditions,  exifting  in  different  parts,  require,  according  to 
circumftances,  various  means  of  cure  :  but,  upon  the 
whole,  the  remedies  dire6fed  may  be  confidered  as  ufed 
with  a  view  either  to  the  tumours,  to  the  ulcerations,  or 
to  the  general  ftate  of  the  iyftem. 
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Gentle  mercurials  are  fometimes  of  ufe  as  refolvents 
in  fcrophulous  fwellings  ;  but  nothing  has  fueh  oonfi- 
derable  influence  as  a  frequent  and  copious  ufe,of  cin¬ 
chona.  Cold  bathing  too,  efpecially  in  the  fea,  toge¬ 
ther  with  frequent  moderate  exercife,  is  often  of  lingular 
fcrvice  here  ;  as  is  likewife  ehange  of  air,  efpecially  to 
a  warm  climate. 

In  the  fcrophulous  inflammation  of  the  eyes,  or  oph¬ 
thalmia  ftrumofa,  the  cinchona  has  alfo  been  given  with 
extraordinary  advantage-:  and  we  meet  with  an  inflance 
of  its  having  cured  the  gutta  rofacea  in  the  face  *,  a 
complaint  which  it  is  often  difficult  to  remove,  and 
which  is  extremely  difagreeable  to  the  fair  fex. 

From  the  various  cafes  related  of  tumefied  glands 
it  appears,  that  when  the  habit  is  relaxed  and  the  cir¬ 
culation  weak,  cither  from  con  Hi  tut  ion  or  accident,  cin¬ 
chona  is  a  molt  efficacious  medicine,  and  that  it  ads  as 
a  refolvent  and  difeutient.  It  will  not,  however,  fuc- 
ceed  in  all  cafes  ;  but  there  are  few  in  which  a  trial 
can  be  attended  with  much  detriment.  Dr  Fothergill 
obferves,  that  he  has  never  known  it  avail  much  where 
the  bones  were  affeded,  nor  where  the  fcrophulous  tu¬ 
mor  was  fo  fituated  as  to  be  accompanied  with  much 
pain,  as  in  the  joints,  or  under  the  membranous  cover¬ 
ings  of  the  mufcles  ;  for  when  the  difeafe  attacks  thofe 
parts,  the  perioftseum  feldom  efeapes  without  fome  in¬ 
jury,  by  which  the  bone  will  of  courfe  be  likewife  af¬ 
feded.  Here  cinchona  is  of  no  effed :  inflead  of  lef- 
fening,  it  rather  increafes  the  fever  that  accompanies 
thofe  eircumftances  :  and,  if  it  do  not  really  aggravate 
the  complaint,  it  feems  at  leaf!  to  accelerate  the  pro- 
grefs  of  the  difeafe. 

Various  are  the  modes  in  which  cinchona  is  admini- 
flered  :  Dr  Fothergill  makes  ufe  of  a  decodion,  with 
the  addition  of  fome  aromatic  ingredients  and  a  fmall 
quantity  of  liquorice  root,  as  a  form  in  which  a  fufficient 
quantity  may  be  given  without  exciting  difguft.  But 
where  it  is  cafily  retained  in  the  fiomach  in  fubflanee, 
perhaps  the  beft  form  of  exhibiting  it  is  that  of  powder  5 
and  in  this  ftate  it  is  often  advantageoufly  conjoined 
with  powder  of  cieuta,  an  article  pofle fling  very  great 
deobftruent  powers. 

The  powder,  however,  foon  becomes  difagreeable  to 
very  young  patients;  and  the  extrad  feems  not  fo 
much  to  be  depended  upon  as  may  have  been  imagined. 
In  making  the  extrad,  it  is  expofed  to  fo  much  heat, 
as  muft  have  fome  effed  upon  its  virtues,  perhaps  to 
their  detriment.  In  adminiflering  it,  likewife,  if  great 
care  be  not  taken  to  mix  it  intimately  with  a  proper 
vehicle,  or  fome  very  foluble  fubflanee,  in  weak  bowels 
it  very  often  purges,  and  thereby  not  only  difappoints 
the  phyfician,  but  injures  the  patient.  A  fmall  quan¬ 
tity  of  the  cortex  Winter  anus  added  gives  the  medieine 
a  grateful  warmth  ;  and  a  little  liquorice,  a  few  rai- 
fins,  gum  arabic  or  the  like,  added  to  the  decodion 
before  it  be  taken  from  the  fire,  by  making  the  liquor 
vifeid  enables  it  to  fufpend  more  of  the  fine  partielcs 
of  the  bark  ;  by  whieh  procefs  the  medicine  is  not  only 
improved  in  efficacy,  but  at  the  fame  time  rendered  lefs 
difagreeable. 

In  indolent  fwellings  of  the  glands  from  vifeid  hu¬ 
mours,  fea  water  has  been  flrongly  recommended  by  Dr 
Ruffel. 

Dr  Fothergill  alfo  acquaints  us,  that  the  cicuta  even 
by  itfelf  is  not  without  a  confiderable  ffiare  of  efficacy 
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in  removing  fcrophulous  diforders.  He  mentions  the  Scrophula. 
cafe  of  a  gentlewoman,  about  28  years  of  age,  affiid- 
ed  from  her  infancy  with  fcrophulous  complaints,  fe- 
vere  oyhthalmies,  glandular  fwellings,  &c.  cured  by  the 
extraBum  cicutce  taken  conllantly  for  the  fpace  of  a 
year.  He  obferves,  however,  that  when  given  to  chil¬ 
dren,  even  in  very  fmall  dofes,  it  is  apt  to  produce  fpaf- 
modic  affections ;  for  whieh  reafon  he  rarely  exhibits 
it  to  them  when  very  young,  or  even  to  adults  of  very 
irritable  habits. 

Dr  Fothergill  gives  feveral  other  inflances  of  the 
fuecefs  ot  cicuta  in  fcrophulous  cafes,  and  even  in  one 
whieh  feemed  to  be  not  iar  removed  from  a  confirmed 
phthilis ;  but  owns  that  it  feldom  had  fuch  good  effeds 
afterwards  ;  yet  he  is  of  opinion,  that  where  there  are 
fympioms  of  tubercles  forming,  a  ftrumous  habit,  and 
a  tendency  to  phthilis,  the  cicuta  will  often  be  fer- 
viceablc.  It  is  anodyne,  corrects  acrimony,  and  pro¬ 
motes  the  formation  of  good  matter.  With  regard  to 
the  quality  of  the  medieine,  he  obferves,  that  the  ex¬ 
trad  prepared  from  hemlock  before  the  plant  arrives 
at  maturity,  is  much  inferior  to  that  which  is  made 
when  the  hemlock  has  acquired  its  full  vigour,  and  is 
rather  on  the  verge  of  decline  :  juf!  when  the  flowers 
fade,  the  rudiments  of  the  feeds  become  obitirvable, 
and  the  habit  of  the  plant  inclines  to  yellow  ;  this, 
he  thinks,  is  the  pioper  time  to  colled  the  hemlock. 

It  has  then  had  the  full  benefit  of  the  fummer  heat  \ 
and  the  plants  that  grow  in  expofed  plaees  will  gene¬ 
rally  be  found  more  adive  than  thole  ihat  grow  in 
the  (hade.  The  lefs  heat  it  undergoes  during  life  pre¬ 
paration,  the  better.  Therefore,  it  a  confiderable  quan¬ 
tity  of  the  dry  pow'der  of  the  plant  gathered  at  a 
proper  feafon  be  added,  lefs  boiling  will  be  nectflary, 
and  the  medicine  will  be  the  more  effieacious.  But 
let  the  extrad  be  prepared  in  what  manner  foever  it 
may,  provided  it  be  made  from  die  genuine  plant, 
at  a  proper  feafon,  and  be  not  deltroycd  by  boiling, 
the  chief  difference  obfervable  in  ufing  it  is,  that  a 
larger  quantity  of  one  kind  is  required  to  preduee  a 
certain  effed  than  of  another.  Twenty  grains  of 
one  fort  of  extrad  have  been  found  equal  in  point 
of  efficacy  to  thirty,  nay  near  forty,  of  another ;  yet 
both  of  them  made  from  the  genuine  plant,  and  meft 
probably  prepared  with  equal  fidelity.  'Fo  prevent 
the  inconveniences  arifing  from  this  uncertainty,  it 
feems  always  expedient  to  begin  with  fmail  dofes,  and 
proceed  flop  by  flep  till  the  extrad  produces  certain 
effeds,  which  feldom  fail  ^ o  arife  from  a  full  dofe. 

Thefe  effeds  are  different  in  different  eonflitutiuns. 

But,  for  the  moft  part,  a  glddinefs  affeding  the  head, 
and  motions  of  the  eyes,  as  if  ibmething  pit  died  them 
outwards,  are  firfh  felt ;  a  flight  ficknc  is,  and  trembling 
agitation  of  the  body  ;  a  laxative  flood  or  two.  One  or 
all  of  thefe  fymptoms  are  the  marks  of  a  full  dofe,  let 
the  quantity  in  weight  be  what  it  will.  Here  we  muft 
flop  till  none  of  thefe  effeds  be  felt  ;  and  in  three  or 
four  days  advance  a  few  grains  more.  For  it  has  been 
fuppofed  by  moll  of  thofe  who  have  ufed  this  medicine 
to  any  good  purpofe,  that  the  cicuta  feldom  procures 
any  benefit,  though  given  for  a  long  time,  unlefs  in  as 
large  a  dofe  as  the  patient  can  bear  without  fuffering 
any  of  the  inconveniences  above  mentioned.  'I  here 
is  however  reafon  to  believe,  that  its  effeds,  as  a  difeu¬ 
tient,  are  in  no  degree  dependent  on  its  narcotic  powers : 

and 
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„  Impeti-  and  we  are  inclined  to  think,  tliat  reccurfe  is  often  had 
,  gme5,  ,  to  larger  dofes  than  are  neceffary  5  or  at  leaf!  that  the 
fame  benefit  might  be  derived  from  fmaller  ones  con¬ 
tinued  for  an  equal  length  of  time. 

Patients  commonly  bear  a  greater  quantity  of  the  ex¬ 
tract  at  night  than  at  noon,  and  at  noon  than  in  the 
morning.  Two  drams  may  be  divided  into  thirty  pills. 
Adults  begin  with  two  in  the  morning,  two  at  noon,  and 
three  or  four  at  night,  with  directions  to  inereafe 
each  dofe,  by  the  addition  of  a  pill  to  each,  as  they 
can  bear  it. 

But,  after  all,  the  belt  form  under  which  the  cicuta 
can,  we  think,  be  exhibited,  is  that  of  powder  from 
the  leaves.  This,  either  under  the  form  of  powder  or 
made  into  pills,  may  be  given  at  fir  ft  to  the  extent  of 
four  or  five  grains,  and  the  dofe  gradually  rifing  till  it 
amount  to  1 5  or  20  grains  twice  or  thrice  a-day.  Given 
to  this  extent,  particularly  when  conjoined  with  cin¬ 
chona,  it  has  often  been  found  of  great  fervice  in  fero- 
phulous  cafes.  At  the  fame  time  it  muft  be  allowed, 
that  fuch  patients,  after  refilling  every  mode  of  cure, 
will  have  in  fome  inftances  a  fpontaneous  recovery  in 
the  progrefs  of  life,  probably  from  the  fyftem  acquir¬ 
ing  additional  vigour. 

Different  mineral  waters,  particularly  the  fulphure- 
ous  ones,  as  thofe  of  Harrowgate,  Moffat,  and  Gills- 
land,  have  been  much  recommended  in  fcrophula,  and 
fometimes  productive  of  benefit.  Rccourfe  has  fome- 
times  alfo  been  had  with  advantage  to  zinc,  iron,  and 
barytes,  particularly  muriate  of  barytes.  But  as  well 
as  in  rachitis,  no  remedy  has  been  found  more  effica¬ 
cious  in  fcrophula  than  cold  bathing,  efpecially  fea- 
bathing. 

350  Genus  LXXXV.  SIPHYLIS. 

Lues  Venerea,  or  Trench  Pox . 

Siphylis,  Saii tv.  gen.  3086.  Lin .  6.  Vog.  319. 

Sag.  126. 

Lues  venerea,  Boerh.  1440.  Hojfm.  III.  413.  Junck. 

96.  AJlruc  de  Lue  Venerea. 

Dr  Aftruc,  who  Writes  a  very  accurate  hiftory  of 
the  lues  venerea,  is  fully  convinced  that  it  is  a  new 
difeafe,  which  never  appeared  in  Europe  till  fomc  time 
between  the  years  1494  and  1496,  having  been  im¬ 
ported  from  America  by  the  companions  of  Chrifto- 
plier  Columbus  j  though  this  opinion  is  not  without 
its  opponents.  Dr  Sanches  in  particular  has  contend¬ 
ed  with  much  learning  and  ability,  that  it  appeared  in 
Europe  at  an  earlier  period  :  But  it  is  at  leaft  certain 
that  it  was  altogether  unknown  to  the  medical  prac¬ 
titioners  of  Greece  and  Rome,  and  that  it  was  a  very 
common  difeafe  in  America  when  the  Europeans  firft 
vifited  that  country.  But  at  whatever  period  it  may 
have  been  introduced  into  Europe,  or  from  whatever 
fource  it  may  have  been  obtained,  there  can  be  no  doubt 
that,  as  well  as  fmallpox  or  meafles,  fipbylis  depends 
on  a  peculiar  fpecifie  contagion  ;  on  a  matter  fui generis, 
which  is  alone  capable  of  inducing  this  difeafe. 

The  venereal  infe&ion,  however,  cannot,  like  the 
contagious  miafmata  of  the  fmallpox  and  fome  other 
difeafes,  be  carried  through  the  air,  and  thus  fpread 
from  place  to  place  :  for  unlefs  it  is  tranfmitted  from 
the  parents  to  the  children,  there  is  no  other  way  of 
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contracting  the  difeafe  but  from  actual  contacl  with  Siphylis. 
the  infectious  matter.  Thus,  when  a  nurfe  happens 
to  labour  under  the  difeafe,  the  infant  that  fhe  fuckles 
will  receive  the  infection  •,  as,  on  the  other  hand,  when 
the  child  is  infeCled,  the  nurfe  is  liable  to  receive  it : 
and  there  have  even  been  inftances  known  of  lying-in 
women  being  infeCled  very  violently,  from  having  em¬ 
ployed  a  perfon  to  draw  their  breafts  who  happened  to 
have  venereal  ulcers  in  the  throat.  It  may  be  caught 
by  touching  venereal  fores,  if  the  cuticle  be  abraded 
or  torn  :  and  in  this  way  accoucheurs  and  midwives 
have  fometimes  been  infeCled  fevercly.  Dr  Macbride 
fays,  the  moft  inveterate  pox  he  ever  faw  was  caught 
by  a  midwife,  who  happened  to  have  a  whitlow  on 
ene  of  her  fingers  when  fhe  delivered  a  woman  ill  of 
the  lues  venerea. 

But  by  far  the  moft  ready  way  of  contracting  this 
difeafe  is  by  coition,  the  genital  parts  being  much  more 
bibulous  than  the  reft  of  the  body.  When  the  diforder 
is  communicated,  the  places  where  the  morbific  matter 
enters  are  generally  thofe  where  it  firft  makes  its  ap¬ 
pearance  j  and  as  coition  is  the  moft  ufual  way  of  con¬ 
tracting  it,  fo  the  firft  fymptoms  commonly  appear  on  or 
near  the  pudenda. 

The  patient’s  own  account  will,  for  the  moft  part, 
help  us  to  diftinguifh  the  difeafe  :  but  there  are  fome¬ 
times  cafes  wherein  we  cannot  avail  ourfelves  of  this 
information,  and  where,  inftead  of  confefling,  the  par¬ 
ties  fhall  conceal  all  circumftances  5  while,  on  the 
other  hand,  there  are  now  and  then  people  to  be  met 
with,  who  perfuade  themfelves  that  fymptoms  are  ve¬ 
nereal,  which  in  reality  are  owing  to  fome  other  caufe; : 
and  therefore  it  is  of  the  utmoft  importance  to  inform 
ourfelves  thoroughly  of  the  nature  of  thofe  fymptoms 
and  appearances  which  may  be  confidered  as  pathog¬ 
nomic  figns  of  lues  venerea. 

In  the  firft  place,  when  we  find  that  the  local 
fymptoms,  fuch  as  chancres,  buboes,  phymofis,  and 
the  like,  do  not  give  way  to  the  ufual  methods  ;  or 
when  thefe  complaints,  after  having  been  cured,  break 
out  again  without  a  frefti  infeClion  5  we  may  juftly 
fufpeft  that  the  virus  has  entered  the  wholfe  mafs  of 
fluids  :  but  if  at  the  fame  time  ulcers  break  out  in  the 
throat,  and  the  face  is  deformed  by  callous  tubercles, 
covered  with  a  brown  or  yellow  fcab,  we  may  be  af- 
fured  that  the  cafe  is  now  become  a  confirmed  lues, 
which  will  require  a  mercurial  courfe. 

When  eruptions  of  the  furfuraceous  and  fuperficial 
kind  are  venereal,  they  are  not  attended  with  itching ; 
and  the  fcale  being  picked  off,  the  Ikin  appears  of  a 
reddilh  brown,  or  rather  copper  colour,  underneath  ; 
whereas  leprous  eruptions  are  itchy,  throw  off  a  greater 
quantity  of  feales,  and  rife  in  greater  blotches,  efpe- 
cially  about  the  joints  of  the  knees  and  elbows.  Vene¬ 
real  tubercles  or  puftules  are  eafily  diftinguifhed  from 
carbuncles  of  the  face,  by  not  occupying  the  cheeks  or 
the  nofe,  nor  as  having  a  purulent  apex,  but  are  cover¬ 
ed  at  top,  either  with  a  dry  branny  feurf  like  the  fuper¬ 
ficial  eruptions  juft  now  mentioned,  or  elfc  with  a  hard 
dry  fcab  of  a  tawney  yellow  hue  \  they  particularly 
break  out  among  the  hair  or  near  to  it,  on  the  forehead 
or  on  the  temples. 

Venereal  ulcers  affecting  the  mouth  are  diftinguifh- 
able  from  thofe  which  are  fcorbutic,  in  the  following 
manner  :  1.  Venereal  ulcers  firft  affe6l  the  tonfils,  fau¬ 
ces 
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Imped-  ce.s  and  uvula  \  then  the  gums,  but  thefe  very  rarely  : 
gines.  on  t]ie  contrary,  feorbutie  ulcers  affed  the  gums  firft 
wm~)l  of  all ;  then  the  fauces,  tonfils,  and  uvula.  2.  Vene¬ 
real  ulcers  frequently  fpread  to  the  nofe  $  feorbutie 
onesalmoft  never.  3.  Venereal  ulcers  are  callous  in 
the  edges  \  feorbutie  ones  are  not  fo.  4.  Venereal 
ulcers  are  circumfcribed,  and,  for  the  molt  part,  are 
circul&r,  at  leaf!  they  are  confined  to  certain  places  *, 
feorbutie  ones  are  of  a  more  irregular  form,  fpread 
wider,  and  frequently  affed  the  whole  mouth.  5.  Ve¬ 
nereal  ulcers  are  for  the  molt  part  hollow,  and  general¬ 
ly  covered  at  bottom  with  a  white  or  yellow  ilough  *, 
but  feorbutie  ones  are  more  apt  to  grow  up  into  loofe 
fungi.  6.  Venereal  ulcers  are  red  in  their  circumfe¬ 
rence,  but  feorbutie  ones  arc  always  livid.  7.  Vene¬ 
real  ulcers  frequently  rot  the  fubjaeent  bones,  the  feor- 
butic  ones  feldom  or  never.  8.  And  laflly.  Venereal 
-  ulcers  are  generally  combined  with  other  fymptoms 
which  are  known  to  be  venereal ;  feorbutie  ones  with 
the  diltingui thing  figns  of  the  feurvy,  fueh  as  difficult 
breathing,  liftleffnefs,  fuelling  of  the  legs,  rotten  gums, 
&.e. 

Another  ftrong  fign  of  the  confirmed  lues  is  often  af¬ 
forded  from  certain  deep-feated  nodurnal  pains,  parti¬ 
cularly  of  the  fliins,  arms,  and  head.  As'  for  any  fu- 
pcrficial  wandering  pains  that  have  no  fixed  feat,  and 
which  affed  the  membranes  of  the  mufcles,  and  liga¬ 
ments  of  the  joints,  they,  for  the  mod  part,  will  be 
found  to  belong  to  the  gout  or  rheumatifm,  and  can 
never  be  confidered  as  venereal,  unlefs  accompanied 
with  fome  other  evident  figns  ;  but  with  regard  to  the 
pains  that  are  dceply-fealed,  and  always  fixed  to  the 
fame  place,  and  which  affed  the  middle  and  more  folid 
part  of  the  ulna,  tibia,  and  bones  of  the  cranium, 
and  rage  chiefly  and  with  greateft  violence  in  the  fore¬ 
part  of  the  night,  fo  that  the  patient  can  get  no  reft 
till  morning  approaches,  thefe  may  ferve  to  convince 
us  that  the  difeafe  has  fpread  itfelf  throughout  the 
whole  habit,  whether  they  be  accompanied  with  other 
fymptoms  of  the  lues  or  not.  Gummata  in  the  fleftiy 
parts,  nodes  in  the  periofteum,  ganglia  upon  the  ten¬ 
dons,  tophi  upon  the  ligaments,  exojiofes  upon  the 
bones,  and  Jici  at  the  verge  of  the  anus,  are  all  of  them 
figns  of  the  confirmed  lues  :  thefe  are  hard  indolent 
fwellings  *,  but  as  they  fometimes  arife  independently 
of  any  venereal'  infection,  and  perhaps  may  proceed 
from  a  ferophulous  taint,  unlefs  they  be  accompanied 
or  have  been  preceded  by  fome  of  the  more  certain 
and  evident  fymptoms  of  the  lues,  we  muft  be  cautious 
about  pronouncing  them  venereal.  When  thefe  fwell¬ 
ings  are  not  owing  to  the  fiphylitic  virus,  they  are 
very  feldom  painful,  or  tend  to  inflame  and  fuppurate, 
whereas  thofc  that  are  venereal  ufually  do,  and  if  they 
lie  upon  a  bone  generally  bring  on  a  caries. 

Thefe  carious  ulcers  are  moft'  commonly  met  with 
upon  the  ulna,  tibia,  and  bones  of  the  cranium  ;  and 
when  accompanied  with  nodurnal  pains,  we  can  never 
liefitate  about  declaring  their  genuine  nature.  Frequent 
•  abortions,  or  the  exclulion  of  fcabby,  ulcerated,  half- 
rotten,  and  dead  foetufes,  happening  without  any  mani- 
feft  caufe  to  difturb  the  foetus  before  its  time,  or  to  de¬ 
ft  roy  it  in  the  womb,  may  be  reckoned  as  a  fign  that 
at  Icaft  one  of  the  parents  is  infeded. 

Thefe  then  arc  the  principal  and  moft  evident  figns 
of  the  confirmed  lues.  There  are  others  which  are  more 
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equivocal,  and  which,  unlefs  we  can  fairly  trace  them  Sip*1 
back  to  fome  that  are  more  certain,  cannot  be  held  as 
figns  of  the  venereal  difeafe  :  Such  are,  1.  Ooftinate 
inflammations  of  the  eyes,  frequently  returning,  with 
great  heat,  itching,  and  ulceration  of  the  eyelids. 

2.  A  Tinging  and  hifling  noife  in  the  cars,  with  ulcers 
or  caries  in  the  bones  of  the  meatus  auditorius.  3.  Ob- 
ftinate  headachs.  4.  Obftinate  cutaneous  eruptions, 
of  the  itchy  or  leprous  appearance,  not  yielding  to  the 
milder  methods  of  treatment.  5.  Swellings  of  the 
bones  ;  and,  6.  Wandering  and  obftinate  pains.  None 
of  thefe  fymptoms,  however,  can  be  known  to  be  vene¬ 
real,  except  they  happen  to  coincide  with  fome  one  or 
other  of  the  more  certain  figns. 

It  may,  perhaps,  be  confidered  as  a  fingularity  in 
this  difeafe,  that  the  diagnofis  is  often  more  difficult 
in  the  advanced  than  in  the  early  periods  of  the  affec¬ 
tion.  That  is,  with  thofe  who  have  been  certainly 
fubjeded  to  liphylis,  it  is  often  very  difficult  to  fay 
whether  certain  iymptoms,  remaining  after  the  ordi¬ 
nary  modes  of  cure  have  been  employed,  be  fiphylitic 
or  not.  Very  frequently,  as  appears  from  the  fequel, 
nodurnal  pains,  ulcerations,  and  the  like,  remaining 
after  a  long  courfe  of  mercury  has  been  employed,  are 
in  no  degree  of  a  venereal  nature,  but  are  in  realit)  to 
be  confidered  as  confequences  rather  of  the  remedy 
than  of  the  difeafe  ;  and  are  accordingly  belt  removed 
by  nouriftnng  diet,  gentle  exercife,  and  tonics.  But  as 
long  as  any  fymptoms  of  any  kind  remain,  it  is  often 
impofliblc  to  convince  fome  patients  that  they  are  cured  $ 
and  it  is  often  impoflible  for  a  phyfician  with  certainty 
to  affirm  that  the  difeafe  is  altogether  overcome. 

Upon  the  whole,  we  are  firlt  to  diftinguifli  and  con- 
fider  the  feveral  fymptoms  apart  5  and  then,  by  com¬ 
paring  them  with  each  other,  a  clear  judgment  may  be 
formed  upon  the  general  review. 

Prognojis.  Being  thoroughly  convinced  that  the  cafe 
is  venereal,  v,re  are  to  confider,  firft  of  all,  whether  it 
be  of  a  longer  or  ftiorter  date  ;  for  the  more  recent  it 
is,  it  will*  carter  is  paribus,  be  lefs  difficult  to  remove. 

But  there  are  other*  circumftances  which  will  aflilt  us 
in  forming  a  pregnoitic  as  to  the  event.  As, 

J.  The  age  of  the  patient.  This  diforder  is  more 
dangerous  to  infants,  and  old  people,  than  to  fuch  as 
are  in  the  flower  and  vigour  of  life,  in  whom  fome 
part  of  the  virus  may  be  expelled  by  exercife,  or  may 
be  fubdued  in  fome  degree  by  the  ftrength  of  the  con- 
flit  ution. 

2.  The  fex.  Though  women  are  for  the  moft  part 
weaker  than  men,  and  therefore  ftiould  feern  lefs  able 
to  refill  the  force  of  any  difeafe,  yet  experience  ftiows 
that  this  is  eafier  borne  by  them  than  by  men  \  per¬ 
haps  owing  to  the  menftrual  and  other  uterine  dis¬ 
charges,  by  which  a  good  portion  of  the  virus  may  be 
carried  off  immediately  from  the  parts  where  it  was 
firft  applied  \  for  it  is  obfervable,  that  whenever  thefe 
difeharges  are  obftruded,  or  ceafe  by  the  ordinary 
courfe  of  nature,  all  the  fymptoms  of  this  difeafe  grow 
worfe. 

3.  The  habit  of  body.  Perfons  who  have  acrid 
juices  will  be  liable  to  fuffer  more  from  the  venereal 
poifon  than  fuch  as  have  their  blood  in  a  milder  ft  ate  ; 
hence,  when  people  of  a  feorbutie  or  ferophulous  ha¬ 
bit  eontrad  venereal  diforders,  the  fymptoms  are  ^al- 
ways  remarkably  violent,  and  difficult  to  cure.  And 
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*°ires*”  ^°r  reafons,  the  confirmed  lues  is  much  more 

t  ,  r^-  be  dreaded  in.  a  perfon  already  inclined  to  an  ad  lima, 

phfchifis,  dcopfy,  gout,  or  any  other  chronic  diffem- 
per,  than  in  one  of  a  found  and  healthy  conditution. 
For  as  the  original  difeafe  is  increafed  by  the  accof- 
fion>  of  the  venereal  poilon,  fo  the  lues  is  aggravated 
by  being,  joined  to  an  old  diforder.  The  more  nume¬ 
rous  the  fymptoms,  and  the  more  they  affe£l  the  bones, 
the  more  difficult  the  cure.  Of  all  combinations  the 
union  of  fiphyiis  with  fcrophula  is  perhaps  the  mod 
difficult  to  overcome  :  but  if  the  acrimony  ihould  feize 
on  the  nobler  internal  parts,  fuch  as  the  brain,  the  lungs 
or  the  liver,  then  the  difeafe  becomes  incurable,  and  the 
patient  will  either  go  off  fuddenly  in  an  apople&ic  fit, 
or  fink  under  a  confumption. 

Lure,  Vjewing  this  difeafe  as  depending  on  a  pe¬ 
culiar  contagious  matter  introduced  into  the  fydem, 
and  multiplied  there,  it  is  poffible  to  conceive  that  a 
cure  may  be  obtained  on  one  of  three  principles  ;  ei¬ 
ther  by  the  evacuation  of  the  matter  from  the  fydem, 
by  the  definition  of  its  a£tivity,  or  by  counteracting 
jts  influence  in  the  fydem.  It  is  not  impoflible  that 
articles  exiff  in  nature  capable  of  removing  this  com¬ 
plaint  on  each  of  thefe  grounds  :  but  we  may  ven¬ 
ture  at  lead  to  affert,  that  few  fuch  arc  yet  difeover- 
cd.  Notwithdanding  numbers  of  pretended  infalli¬ 
ble^  remedies  for  fiphyiis,  mercury  is  perhaps  the  only 
article  on  which  dependence  is  placed  among  European 
practitioners ;  and  with  regard  to  its  mode  of  opera¬ 
tion,  all  the  three  different  opinions  pointed  out  have 
been  adopted  and  fupported  by  different  theories.-— 
.But  although  many  ingenious  arguments  have  been 
employed  in  fupport  of  each,  we  are,  upon  the  whole, 
inclined  to  think  it  more  probable  that  mercury  operates 
by  dedroying  the  activity  of  the  venereal  virus,  than 
that  it  has  effe£l  either  by  evacuating  it,  or  by  ex¬ 
citing  a  date  of  a£lion  by  which  its  influence  is  coun¬ 
teracted.  Some  pra£litioners  have  affirmed,  that  the 
difeafe  may  be  totally  extirpated  without  the  ufc  of 
mercury  5  but,  excepting  in  flight  cafes,  it  appears  from 
the  mod  accurate  obfervations,  that  this  grand  fpeci- 
fic  is  indifpcnfable  ;  whether  it  be  introduced  through 
the  pores  of  the  fkin,  in  the  form  of  ointments,  plaf- 
ters,  wadies,  &c.  ;  or  given  by  *the  mouth,  difguifed 
in  the  different  fliapes  of  pills,  troches,  powders,  or  di¬ 
lutions. 

Formerly  it  was  held  as  a  rule,  that  a  falivation 
ought  to  be  raffed,  and  a  great  difeharge  excited.  But 
this  is  now  found  to  be  unneccffary  :  for  as  mercury 
probably  a£ls  by  fome  fpeclfic  power  in  fubduing  and 
corre&ing  the  venereal  virus,  all  that  is  required  is  to 
throw  in  a  fufficient  quantity  of  the  medicine  for  this 
purpofe  ;  and  if  it  can  be  diverted  from  the  falivary 
glands.  fo  much  the  better,  fince  the  inconveniences 
attending  a  fpitting  are  fuch  as  we  Ihould  always  wilh 
to  avoid. 

Mercury,  when  combined'  with  any  faline  fubflance, 
has.  its  a&ivitv  prodigioufly  increafed  ;  hence  the  great 
variety  of  chemical  preparations  which  have  been  con¬ 
trived  to  unite  it  with  different  acids. 

Corrofive  fublimate,  or  the  murias  hydfargyrr  corro- 
fivus,  is  one  of  the  mod  a£live  of  all  the  mercurial  pre¬ 
parations,  infomuch  as  to  become  a  poifon  even  in  very 
fmall  doles.  It  therefore  cannot  fafely  be  given  in  fub- 
ftance  ;  but  mud  be  diffolved  in  order  to  render  it  ca- 
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pable  of.  a  more  minute  divifion.  We  may  fee,  by  Siphylfe. 
looking  into  Wifeman,  that  this  is  an  old  medicine  v— v— 
though  feldom  given  by  regular  practitioners..  How  it 
came  to  be  introduced  into  lb  remote  a  part  of  the  world 
as  Siberia,  is  not  eafily  found  out ;  but  Dr  Clerc,  au¬ 
thor  of  the  Hi/]  sire  Nature!/ e  de  l' Homme  Ala  lade,  allures 
us,  that  the  fublimate  dilution  lias  been  in  ufe  there  time 
out  of  mind. 

It  appears  to  have  been  totally  forgotten  in  other 
places,  until  of  late  years,  when  Baron  Van  Swieten 
brought  it  into  vogue ;  fo  that  at  one  period,  if  we  may 
credit  Dr  Locker,  they  uled  110  other  mercurial  prepa¬ 
ration- at  Vienna.  The  number  of  patients  cured  by 
this  remedy  alone  in  the  hofpital  of  St  Mark,  which  is 
under  the  care  of  this  gentleman,  from  1754  to  176^ 
inelufive,  being  4880. 

The  method  of  preparing  the  dilution  is,  to  diffolve 
as  much  fublimate  in  any  kind  of  ardent  fpirit  (at  Vien¬ 
na  they  ufe  only  corn  brandy)  as  will  give  half  a  grain 
to  an  ounce  of  dilution.  The  dofe  to  a  grown  per¬ 
fon  is  one  fpoonful  mixed  with  a  pint  of  any  light  pti- 
fan  or  barley  water,  and  this  is  to  be  taken  morning 
and  evening  :  the  patients  Ihould  keep  principally  in  a 
warm  chamber,  and  lie  in  bed  to  lweat  after  taking  the 
medicine  ;  their  diet  fhould  be  light  ;  and  they  ought 
to  drink  plentifully  throughout  the  day,  of  whey,  pti- 
fan,  or  barley  water.  If  the  dilution  does  not  keep 
the  belly  open,  a  mild  purge  muff  be  given  from  time 
to  time;  for  Locker  obferves,  that  thofe  whom  it 
purges  two  or  three  times  a-day,  get  well  fooner  than 
thofe  whom  it  does  not  purge :  lie  alfo  fays,  that  it 
very  feldom  affedls  the  mouth,  but  that  it  promotes 
the  urinary  and  cutaneous  difeharges.  This  courfe  is 
not  only  to  be  continued  till  all  the  fymptoms  dis¬ 
appear,  but  for  dime  weeks  longer.  The  fhortell  time 
in  which  Locker  ufed  to  let  the  patients  out  was  fix* 
weeks ;  and  they  were  continued  on  a  courfe  of  decoc¬ 
tion  of  the  woods  for  fome  weeks  after  they  left  off  the 
dilution. 

This  method  has  been  introduced  both  in  Britain 
and  Ireland,  though  by  no  means  to  the  exclufion  of 
others  ;  but  it  appears,  that  the  dilution  does  not  turn 
out  fo  infallible  a  remedy,  either  in  thefe  kingdoms,  or 
in  France,  as  they  fay  it  has  done  in  Germany.  It  was 
feldom  if  ever  found  to  perform  a  radical  cure,  and  the 
frequent  ufe  of  it  proved  in  many  cafes  highly  prejudi¬ 
cial.  It  has  therefore  been  fucceeded  in  practice,  even 
at  Vienna,  by  mercury  exhibited  in  other  forms  ;  andp 
among  thefe,  by  a  remedy  firft  recommended  by  Dr- 
Plenck,  and  fince  improved  by  Dr  Saunders  ;  con¬ 
fiding  of  mercury  united  with  mucilage  of  gum  arabic*v 
which  is  faid  to  render  its  exhibition  perfectly  mild 
andfafe.  For  particulars,  we  refer  to  Dr  Saunderses 
treatife. 

But  a  late  French  writer;  fuppofed  tube  Dr  Petit,, 
in  a  fmall  book,  entitled,  A  parallel  of  the  different 
methods  of  treating  the  venerea/ difeafe,  infills,  that  there 
is  neither  certainty  nor  fafety  in  any  other  method  than, 
the  repeated  fri£lions  with  mercurial  ointment. 

If,  therefore,  it  is  determined  to  have  recourfe  to 
the  mercurial  fri&ions,  the  patient  may  with  advan¬ 
tage  be  prepared  by  going  into  the  warm  bath  fome 
days  fucceflively  ;  having  been  previoufly  blooded  if  o£ 
a  plethoric  habit,  and  taking,  a  dofe  or  two  of  feme 
proper  cathartic* 
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Impcti- 


The  patient  being  fitted  with  the  neceffary  apparatus 
cf  flannels,  is  then  to  enter  on  the  courfe. 

If  he  be  of  a  robutl  habit  and  in  the  prime  of  life, 
we  may  begin  with  two  drams  of  the  unguentum  Jitj - 
■xlrcirgyri  fortius ,  (Ph.  Lond.)  which  is  to  be  rubbed 
in  about  the  ankles  by  an  afiiftant  whofe  hands  are 
Covered  with  bladders  :  then  having  intermitted  a  day, 
we  may  expend  two  drams  more  of  the  ointment,  and 
reft  for  two  days  ;  after  which,  if  no  forenefs  of  the 
mouth  comes  on,  ufe  only  one  dtam  ;  and  at  every 
fubfequent  fri£lion  afeend  till  the  ointment  ftiall  reach 
the  trunk  of  the  body  ;  after  which  the  rubbings  are 
4o  be  begun  at  the  tvnfts,  and  from  thence  gradually 
'extended  to  the  (boulders.  In  order  to  prevent  the 
'mercury  from  laying  too  much  hold  of  the  mouth,  it 
mult  be  diverted  to  the  fkiri,  by  keeping  the  patient 
in  a  conftant  perforation  from  the  warmth  of  the  room, 
-and  by  drinking  plentifully  of  barley-water,  whey,  or 
ptifan  *,  but  if,  nevertlielefs,  the  mercury  ftiould  tend 
to  raife  a  fpitting,  then,  from  time  to  time,  Ave  are 
cither  to  give  feme  gentle  cathartic,  or  order  the  pa¬ 
tient  into  a  vapour  or  warm  bath  ;  and  thus  we  are 
to  go  on,  rubbing  in  a  dram  of  the  ointment  every  fe¬ 
cund,  third,  (St  fourth  night,  according  as  it  may  be 
found  to  opefate  ;  and  on  the  intermediate  days  cither 
purging  dr  bathing,  unlefs  we  ftiould  choofe  to  let  the 
Salivation  come  on  *,  which,  however,  it  is  much  bet¬ 
ter  to  avoid,  as  we  fhall  thus  be  able  to  throw  in  a 
larger  quantity  of  mercury. 

-It  is  impoflible  to  afeertain  the  quantity  of  mercury 
that  may  be  neceffary  to  be  rubbed  in,  as  this  will  va¬ 
ry  according  to  circumftanccs  :  but  Ave  are  always  to 
continue  the  friftions,  for  a  fortnight  at  lcaft,  after  all 
fymptoms  of  the  difeafe  fliall  have  totally  difappeared  \ 
and  when  we  have  done  with  the  mercury,  warm  bath¬ 
ing,  and  fudorific  deco&ions  of  the  Avoods,  are  to  be 
continued  for  fome  time  longer. 

This  is  a  general  Iketch  of  the  methods  of  treatment 
for  the  confirmed  lues }  but  for  a  complete  hiftory  of 
the  difeafe,  and  for  ample  directions  in  every  fituation, 
Ave  refer  to  Aftruc,  and  his  abridger  Dr  Chapman.— 
We  have  to  add,  however,  that  a  method  of  curing 
this  difeafe  by  mercurial  fumigation  has  been  lately  re¬ 
commended  in  France,  but  it  feems  not  to  meet  Avith 
great  encouragement.  One  of  the  moft  recent  propofals 
for  the  cure  of  the  venereal  difeafe  is  that  of  Mr  Clare, 
and  confifts  in  rubbing  a  fmall  quantity  of  mercury 
under  the  form  of  the  fubmurias  hydrargyri, ,  or  calomel 
as  it  is  commonly  calk'd,  on  the  infide  of  the  cheek  ^ 
by  Avhich  means  it  has  been  fuppofed  that  Ave  will  not 
only  avoid  the  inconveniences  of  un&ion,  but  alfo  the 
purgative  effefts  that  are  often  produced  by  this  medi¬ 
cine  Avhen  taken  into  the  llomach.  -But  after  all,  the 
introduction  of  mercury  under  the  form  of  unCtion,  as 
recommended  by  the  lateft  and  beft  Avriters  in  Britain 
on  the  venereal  difeafe,  Dr  Swediaur.  Mr  John  Hunter, 
and  others,  is  ft  ill  very  generally  preferred  to  any  mode 
that  has  yet  been  propofed. 

Where,  after  a  long  trial  of  mercury,  diftrefiing 
fymptoms  ftill  remain,  particularly  obftinate  ulcera¬ 
tions  and  fcA^cre  pains,  benefit  has  often  been  derived 
from  the  ufe  of  opium  .  but  there  is  little  reafon  to 
believe,  as  lias  been  held  by  fome,  that  of  itfelf  it  af¬ 
fords  an  infallible  cure  of -this  difeafe  \  at  leaft  Ave  are 
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inclined  to  think,  that  all  the  faCls  hitherto  brought  in  Scorbutus, 
fupport  of  the  cure  of  fiphylis  by  opium  are  at  the  ut- 
moft  very  doubtful. 

The  fame  obfervation  may  perhaps  be  made  with  re¬ 
gard  to  another  remedy  which  has  of  late  been  highly 
extolled  in  fiphylis,  viz.  the  nitric  acid.  This  article 
feems  to  have  been  firft  introduced  both  againft  affec¬ 
tions  of  the  liver  and  venereal  complaints  by  Dr  Scott 
of  Bombay.  It  has  fince  been  highly  extolled  by  Dr 
Beddoes  and  other  Avriters  in  Britain.  And  there  are 
many  well  authenticated  cafes  on  record  in  which  it  has 
produced  a  cure.  But  it  is  very  rarely  preferable  to 
mercury  5  and  it  is  chiefly  ufeful  Avhen,  from  fome  pecu¬ 
liarity  of  conftitntion,  mercury  cannot  be  exhibited. 

In  obftinate  ulcerations,  remaining  probably  after  the 
venereal  virus  has  been  overcome,  and  refilling  the  ufe 
of  mercury,  a  complete  cure  has  in  many  inllances  been 
obtained  from  the  ufe  of  the  root  of  the  mezereon,  the 
daphne  mezereum  of  Linnseus.  This  article  has  been 
chiefly  employed  under  the  form  of  dec*o61ion  5  and  it 
now  appears  that  it  is  the  bafis  of  an  article  at  one  time 
highly  celebrated  in  venereal  complaints,  under  the 
title  of  Lijboti  diet  drink .  But,  upon  the  Avhole,  thefe 
fequelie  of  this  difeafe  are  perhaps  more  readily  over¬ 
come  by  country  air,  gentle  exerciie,  and  nourilhing 
diet,  particularly  a  milk  diet,  than  by  the  ufe  of  any 
medicine  Avhatever.  It  mull:  indeed  be  allowed,  that 
for  combating  different  fequel&g  various  practices  ac¬ 
commodated  to  the  nature  of  thefe  Avill  on  particular 
occafions  be  requifite.  But  into  the  confideration  of 
thefe  Ave  cannot  here  propofe  to  enter. 


Genus  LXXXVI.  SCORBUTUS. 
Scurvy. 


Scorbutus,  Sauv.  gen.  391.  Lin.  223.  Vog.  318. 

Sag.  127.  Bocrk.  1148.  Hoffm.  III.  369.  Lunch . 

91.  Lind  on  the  Scurvy.  Hu/me  de  Scorbuto.. 

Rouppe  de  Morbis  Navigantium. 

Dcfcription .  The  firft  indication  of  the  fcorbutic  dia- 
thefis  is  generally  a  change  of  colour  in  the  face,  from 
the  natural  and  healthy  look  to  a  pale  and  bloated  com¬ 
plexion,  Avith  a  liftlefinefs,  and  averfion  from  eArery  fort 
of  exercife  *,  the  gums  foon  after  become  itchy,  fwelJ, 
and  are  apt  to  bleed  on  the  iliglitc.fl  touch  j  the  breath 
groAvs  offenfive ;  and  the  gums,  fu  elling  daily  moro 
and  more,  turn  livid,  and  at  length  become  extremely 
fungous  and  putrid,  as  being  continually  in  conta£l  with 
the  external  air  *,  Avhich  in  every  cafe  favours  the  putre- 
fa6tion  of  fubftances  difpofed  to  run  into  that  Hate,  and 
is  indeed  in  fome  refpefls  abfolutely  requifite  for  the 
produ6lion  of  aflual  putridity. 

The  fymptoms  of  the  feurvy,  like  thofe  of  every 
other  difeafe,  are  fomeAvhat  different  in  different  fub- 
je£ts,  according  to  the  various  circumftanccs  of  confti- 
tution  j  and  they  do  not  always  proceed  in  the  fame 
regular  courfe  in  every  patient.  But  Avhat  is  Aery  re¬ 
markable  in  this  difeafe,  notwithftanding  the  various 
and  immenfe  load  of  diftrefs  under  Avhich  the  patients 
labour,  there  is  no  ficknefs  at  the  llomach,  the  appe¬ 
tite  keeps  up,  and  the  fenfes  remain  entire  almoft  to 
the  \er\  laft  :  when  lying  at  reft,  fcorbutic  patients 
make  no  complaints,  and  feel  little  diftrefs  or  pain  \  but 
3  H  2  the 
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^ires1’  t1lC  moment  t!iey  attei«pt  to  rife  or  ftir  themfelves,  then 
U iy  —j  tlle  breathing  becomes  difficult,  with  a  kind  of  ftraitnefs 
or  catching,  and  great  oppreffion,  and  fometimes  they 
have  been  known  to  fall  into  a  fyncope.  This  cateh- 
ing  of  the  breath  upon  motion,  with  the  lofs  of  ftrength, 
dejedion  of  fpirit,  and  rotten  gums,  are  held  as  the  ef- 
fenlial  or  diiiingui  filing  fymptoms  of  the  difeafe;  The 
fkin  is  generally  dry,  except  in  the  very  lad  ftage, 
when  the  patients  become  exceedingly  fubjeft  to  faint- 
ings,  and  then  it  grows  clammy  and  moid  :  in  fome 
it  has  an  anferine  appearance  :  but  much  oftener  it  is 
fmooth  and  fhining*  and,  when  examined,  is  found 
to  be  fpread  over  with  fpots,  not  riling  above  the  fur- 
face,  of  a  reddifh,  bluidi,  livid  or  purple  colour,  with 
a  fort  of  yellow  rim  round  them.  At  firft  thefe  fpots 
nre  for  the  mod  part  fmall,  but  in  time  they  increafe 
to  large  blotches.  The  legs  and  thighs  are  the  places 
where  they  are  principally  feen  :  more  rarely  on  the 
head  and  face.  Many  have  a  fwelling  of  the  legs, 
which  is  harder,  and  retains  the  impreffion  of  the  fin¬ 
ger  longer  than  the  common  dropfical  or  truly  oede- 
matous  fwellings..  The  dighted  wounds  and  bruifes, 
in  fcorbutic  habits,  degenerate  into  foul  and  unto¬ 
ward  ulcers  •,  and  the  -appearance  of  thefe  ulcers  is 
fo  .  lingular  and  uniform,  that  they  are  ealilv  diftin- 
gu idled .  from  all  others.  Scorbutic  ulcers  afford  no 
good  digedion,  but  give  out  a  thin  and  fetid  ichor 
mixed  with  blood,  which  at  length  has  the  appear¬ 
ance  of  coagulated  gore  lving  caked  on  the  furface 
of  the  fore,  not  to  be  feparated  or  wiped  off  without 
fome  difficulty.  The  dedi  underneath  thefe  doughs 
feeh  to  the  probe  foft  and  fpongy,  and  is  very  putrid. 
Neither  detergents  nor  efcharotics  are  here  of  any 
fervice  ,  for  though  fuch  doughs  be  with  great  pains 
taken  away,  they  are  found  again  at  the  next  dreding, 
where  the  fame^  fanguineous  putrid  appearance  always 
presents  itfelf.  Their  edges  are  generally  of  a  livid  co 
lour,  and  puffed  up  with  excrefcences  of  proud  dedi  ari- 
fing  from  below  the  Ikin.  As  the  violence  of  the  dif¬ 
eafe  inereafes,  the  ulcers  diout  out  a  foft  bloody  fungus, 
which  often  rifes  in  a  night’s  time  to  a  monftrous  fize ; 
and  although  deftroyed  by  cauteries,  a&ual  or  potential, 
or  cut  away  with  the  knife,  is  found  at  next  drefling  as 
large  as  ever.  It  is  a  confiderable  time,  however,  be¬ 
fore  thefe  ulcers,  bad  as  they  are,  come  to  affeft  the 
bones  with  rottennefs.  Thefe  appearanees  will  always 
ferve  to  affure  us  that  an  ulcer  is  fcorbutic  *,  and  diould 
put.  us  on  our  guard  with  refpedf  to  the  giving  mer¬ 
curials,  which  are  very  generally  pernicious  in  thefe 
cafes. 

Scorbutic  people,  as  the  difeafe  advances,  are  feldom 
free  from  pains  •  though  they  have  not  the  fame  feat 
in  all,  and  often  in  the  fame  perfon  (hi ft  their  plaee. 
Some  complain  of  univerfal  pain  in  all  their  bones  $  but 
mod  violent  in  the  limbs,  and  cfpecially  the  joints:  the 
mod  frequent  feat  of  their  pain,  however,  is  fome  part 
of  the  bread.  The  pains  of  this  difeafe  feem  to  arife 
from  the  diftra&ion  of  the  fendble  fibres  bv  the  extrava- 
fated  blood  being  forced  into  the  interdices  of  the  peri- 
odeum  and  of  the  tendinous  and  ligamentous  parts  ; 
whole  texture  being  fo  firm,  the  fibres  are  liable  to  higher 
degrees  of  tenfion,  and  confequently  of  pain. 

1  he  dates  of  the  bowels  are  various  :  in  fome  there 
is  an  obdinate  codivenefs  *,  in  others  a  tendency  to  a 
Siax,  with  extremely  fetid  dools :  the  urine  is  alfo  rank 
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andfet.dgencrally  high  coloured;  and,  rvl.cn  it  has  Scorbm* 

"ood  “r,  fomc  'l"urs-  throws  up  an  oily  feum  on  the  fur-  ' - v- 

face.  1  he  pulfe  is  variable  ;  but  moll  commonly  flower 
and  more  feeble  than  in  the  time  of  perfedt  health.  A 
ftmnels  in  the  tendons,  and  weaknefs  in  the  joints  of 
the  knees,  appear  early  in  the  difeafe  :  but  as  it  crows 
more  inveterate,  the  patients  generally  lofe  the  ufc  of 
their  limbs  altogether ;  having  a  contraction  of  the  flexor 
tendons  m  the  ham,  with  a  lwelling  and  pain  in  the 
jomt  of  tne  knee.  Some  have  their  legs  monftroufly 
1  welled,  and  covered  over  with  livid  fpots  or  ecchy- 
mofes  ;  others  have  had  tumours  there  ;  fome  ’  ‘ 


Without  fwellmg,  have  the  calves  of  the  legs  and  th9 
flefli  of  the  thighs  quite  indurated.  As  perfons  far  <r<,ne 
in  the  feurvy  are  apt  to  faint,  and  even  expire,  on  be¬ 
ing  moved  and  brought  out  into  the  frefh  air,  the  ut, 

moil  care  and  circumfpetih  n  are  requiiite  when  it  is 
neceuary  to  dir  or  remove  them. 

Scorbutic  patients  are  at  all  times,  but  more  efpeei- 
ally  as  the  dileafc  advances,  extremely  fubjefl  to  pro, 
tuie  bleedings  from  different  parts  of  the  body  ;  as  £•<  m 
the  nofe,  gums,  inteftines,  lungs,  &c.  and  like  wife 
from  their  ulcers,  which  generally  bleed  plentifully  if 
the  fungus  be  cut  away.  It  is  not  cafy  to  conceive  a 
more  difmal  and  diverfified  feene  of  mifery  than  what  is 
beheld  in  the  third  and  laft  ftage  of  this  diftt  mptr  •  it 

being  then  that  the  anomalous  and  more  extraordinary 

fymptoms  appear,  futh  as  the  burfling  out  of  old  wounds 
and  the  diifolution  of  old  fra&ures  that  have  been  lonj 
united.  5 

Caufes.  The  term  feurvy  has  been  indiferiminately 
applied,  even  by  phyficians,  to  almofl  all  the  different 
kinds  of  cutaneous  foulnefs  ;  owing  to  fome  writers  of 
the  laft  century,  who  comprehended  fuch  a  variety  of 
fymptoms  under  this  denomination,  that  there  are  fevit 
chronic  diftempers  which  may  not  be  fo  called,  accord¬ 
ing  to  their  fcheme  :  but  the  difeafe  here  meant  is  the 
true  putrid  feurvy,  fo  often  fatal  to  feamen,  that  with 
many  it  has  got  the  name  of  fea-feurvy,  though  it  be  a 
difeafe  frequently  occurring  on  (hore,  as  was  experien¬ 
ced  by  the  Britifti  garrifons  of  Bofton,  Minorca,  and 
many  other  places.  Indeed  no  difeafe. is  perhaps  more 
frequent  or  more  deftrudtive  to  people  pent  up  in  ear- 
nfons  without  fuffieient  fupplies  of  found  animal  food 
and  fro tli  vegetables.  It  is  fometimes  known  to  be  en¬ 
demic  in  certain  countries,  where  the  nature  of  the 
foil,  the  general  ftate  of  the  atmofphere,  and  the  com- 
mon  courfe  of  diet,  all  combine  in  producing  that  lin¬ 
gular  fpecies  of  corruption  in  the  mafs  of  blood  which 
conllitutes  the  fcorbutic  diathelis  ;  for  the  appearances 
on  differing  fcorbutic  fubjedts,  fuffieiently  {how  that 
the  feurvy  may,  with  great  propriety,  be  termed  a  dif- 
eafe  of  the  blood. 


Dr  Lind  has,  in  a  poftfeript  to  the  third  edition  of 
his  treatife  on  the  feurvy,  given  the  refult  of  his 
obfervations  drawn  from  the  diffedlion  of  a  confider¬ 
able  number  of  vidlims  to  this  fatal  malady  ;  from  which 
it  appears  that  the  true  fcorbutic  ftate,  in  an  advanced 
ftage  of  the  diftemper,  confifls  in  numerous  effufions 
of  blood  into  the  cellular  interftiees  of  mod  parts  of 
the  body,  fuperficial  as  well  as  internal;  particularly 
the  gums  and  the  legs;  the  texture  of  the  former 
being  aim  oft  entirely  cellular,  and  the  generally  de¬ 
pendent  ftate  of  the  latter  rendering  thefe  parts,  of 
all  others  in  the  whole  body,  the  moll  apt  to  receive 

and 
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Impeti-  and  retain  the  flagnant  blood,  when  Its  crafis  eomcs  to 
gincs*  }je  deltroyed  j  and  when  it  lofes  that  glutinous  quality 

u~v - '  which,  during  health,  hinders  it  from  efcaping  through 

the  pores  in  the  eoats  of  the  blood- veffels  or  through  cx- 
halant  extremities. 

A  dropiical  indifpofttion,  efpeeially  in  the  legs  and 
bread,  was  frequently,  but  not  always,  obferved  in  the 
fubje&s  that  were  opened,  and  the  pericardium  was 
fometimes  found  diitended  with  water  :  the  water  thus 
collected  was  often  fo  fhaip  as  to  fnrivel  the  hands  of 
the  di  le&or  j  and  in  fome  indanees,  where  the  (kin 
happened  to  be  broken,  it  irritated  and  feftered  the 
wound. 

The  flediv  fibres  were  found  fo  extremely  lax  and 
tender,  and  the  bellies  of  the  mufcles  in  the  legs  and 
thighs  fo  duffed  with  the  effufed  ftagnating  blood, 
that  it  was  always  difficult,  and  fometimes  impoffible, 
to  raife  or  feparate  one  mufelc  from  another.  He  fays 
that  the  quantity  of  this  effufed  blood  was  amazing  ; 
in  fome  bodies  it  feemed  that  almoll  a  fourth  part  of 
the  wrhole  mafs  had  efeaped  from  the  veffels  \  and  it 
often  lay  in  large  concretions  on  the  periofteum,  and 
in  fome  few  indanees  under  this  membrane  immediate¬ 
ly  on  the  bone.  Notwith  landing  this  diflfolved  and 
depraved  date  of  the  external  fleihy  parts,  the  brain 
always  appeared  perfc&ly  found,  and  the  vifeera  of  the 
abdomen,  as  well  as  thofe  in  the  thorax,  were  in 
general  found  quite  uncorrupted.  There  were  fpots 
indeed,  from  extravafated  blood,  obferved  on  the  mefen- 
tery,  intedines,  domaeh,  and  omentum  •,  but  thefe  fpots 
were  firm,  and  free  from  any  mortified  taint  \  and,  more 
than  onee,  an  effufion  of  blood,  as  large  as  a  hand’s- 
breadth,  has  been  feen  on  the  furfaee  of  the  domaeh  ; 
and  what  was  remarkable,  that  very  fubjeft  was  not 
known  while  living  to  have  made  any  complaint  of 
ficknefs,  pain,  or  other  difordcr,  in  either  domaeh  or 
bowels. 

Thefe  eircumdances  and  appearances,  with  many 
others  that  are  not  here  enumerated,  all  prove  to  a  de- 
mondration  a  putrefeent,  or  at  lead  a  highly  depraved 
date  of  the  blood  :  and  yet  Dr  Lind  takes  no  fmall 
pains  to  eombat  the  idea  of  the  feurvy’s  proceeding 
from  animal  putrefadlion  \  a  notion  which,  according 
to  him,  “  may,  and  hath  raided  phyfieians  to  pro- 
pofe  and  adminider  remedies  for  it  altogether  ineffec¬ 
tual.'” 

He  alfo,  in  the  preface  to  his  third  edition,  talks  of 
the  mifehief  done  by  an  attachment  to  delufive  theo¬ 
ries.  He  fays,  “  it  is  not  probable  that  a  remedy  for 
the  feurvy  will  ever  be  difeovered  from  a  preeoneeived 
hypotheds,  or  by  fpeeulative  men  in  the  elofet,  who  have 
never  feen  the  difeafe,  or  who  have  feen  at  mod  only  a 
few  eafes  of  it and  adds,  “  that  though  a  few  partial 
facd s  and  obfervations  may,  for  a  little,  tlatter  with  hopes 
of  greater  fucecfs,  yet  more  enlarged  experience  mud 
ever  evince  the  fallaey  of  all  pofitive  after  tions  in  the 
healing  art.” 

Sir  John  Pringle,  however,  is  of  a  very  different 
opinion!  He  “  is  perfuaded,  after  long  refle&ion,  and 
the  opportunities  he  ha*,  had  of  converting  with  thofe 
who  to  much  fagacity  had  joined  no  fmall  experience 
in  nautieal  pra&iee,  that  upon  an  examination  of  the 
feveral  articles  whieh  have  either  been  of  old  approved, 
or  have  of  late  been  introduced  into  the  navy,  it  wull 
appear,  that  though  thefe  means  may  vary  in  form 
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and  in  mode  of  operating,  yet  they  all  fome  way  con-  Scorbutus, 
tribute  towards  preventing  putrefaction  }  whether  of 
the  air  in  the  elofer  parts  of  a  flop,  of  the  meats,  of 
the  water,  of  the  clothes  and  bedding,  or  of  the  body 
itfclf.” 

What  Dr  Lind  has  above  advanced  is  the  more  re¬ 
markable,  as,  in  the  two  former  editions  of  his  book, 
he  embraced  the  hypothecs  of  animal  putrefaction  be¬ 
ing  the  caufe  of  the  feurvy  ;  and  if  thefe  effufions  of 
blood,  from  a  dedruCiion  of  its  crafis  and  the  diflolved 
date  of  the  mufcular  fibres,  together  with  the  rotten 
condition  of  the  mouth  and  gums,  do  not  betray  pu- 
trefeeney,  it  is  hard  to  fay  what  does,  or  what  other 
name  we  (hall  bellow  on  this  peculiar  fpecies  of  depra¬ 
vation  whieh  eonditutes  the  feurvy. 

The  blood,  no  doubt,  derives  its  healthy  properties, 
and  maintains  them,  trom  the  due  fup plies  of  wholelome 
food  \  while  the  infoluble,  fuperduous,  effete,  and  acrid 
parts,  arc  carried  off  by  the  feveral  difeharges  of  dool, 
urine,  and  perfpiration. 

Our  fenfes  of  lade  and  fmell  are  diffident  to  inform 
us  when  our  food  is  in  a  date  of  foundnefs  and  fweet- 
nefs,  and  confequently  wholefome  ;  but  it  is  from  ehe- 
midry  that  we  mud  learn  the  principles  on  whieh  thefe 
qualities  chiefly  depend 

Experiments  of  various  kinds  have  proved,  that  the 
foundnefs  of  animal  and  vegetable  fubflances  depends 
very  mueh,  if  not  entirely,  on  the  pretence  of  their 
aerial  principle.  Ilottennefs  is  never  obferved  to  take 
place  without  an  e million  of  fixed  air  from  the  putrefy-  , 
ing  fubdance  :  and  even  when  putrefaction  has  made  a 
eonfiderablc  progrefs,  if  aerial  aeid  can  be  transferred, 
in  fudicient  quantity,  from  fome  other  fubdanee  in  a 
date  of  effervefccnce  or  fermentation,  into  the  putrid 
body,  the  offenlive  fmell  of  this  will  be  dedroyed.  If 
it  be  a  bit  of  rotten  dedi  with  which  the  experiment  is 
made,  the  firmnefs  of  its  fibres  will  be  found  in  fome 
mcafure  redored. 

The  experiments  of  Dr  Hales,  as  well  as  many 
others  made  fince  his  time,  Ihow  that  an  aerial  prin¬ 
ciple  is  greatly  connected  with,  and  remarkably  abun¬ 
dant  in,  the  gelatinous  parts  of  animal  bodies,  and  in 
the  mueilage  or  farina  of  vegetables.  But  thefe  are 
the  parts  of  our  food  whieh  are  mod  particularly  nu¬ 
tritive  \  and  Dr  Cullen,  whofe  opinion  on  this  as  on 
every  other  medical  fubjeft  mud  be  allowed  of  the 
greatefl  weight,  affirms,  in  his  Le£lures  on  the  Mate¬ 
ria  Medica,  that  the  fubdances  on  which  we  feed  are 
nutritious  only  in  proportion  to  the  quantities  of  oil 
and  fugar  which  they  rcfpe&ively  contain.  This  oil 
and  fugar  are  blended  together  in  the  gelatinous  part 
of  our  animal  food,  and  in  the  mucilaginous  and  fari¬ 
naceous  part  of  efeulent  vegetables  ;  and,  while  thus 
intimately  combined,  are  not  perceivable  by  our  tade, 
though  very  eapable  of  being  developed  and  rendered 
didinfl  by  the  power  of  the  digedive  organs  ;  for  in 
eonfequenee  of  the  ehanges  produced  during  digedion, 
the  oily  and  the  faecharine  matter  beeome  manifed  to 
our  fenfes,  as  we  may  fee  and  tade  in  the  milk  of 
animals,  which  is  chiedy  ehyle  a  little  advanced  in  its 
progrefs  toward  fanguifieation  ;  the  oil  is  obferved  to 
feparate  fpontaneoufly,  and  from  which  a  quantity  of 
acdudl  fugar  may  be  obtained  by  a  very  fimple  pro¬ 
cess. 

Thus  much  being  premifed,  we  can  now  readily 

comprehend 
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comprehend  how  the  blood  may  come  to  lofe  thofe 
qualities  of  fmoothnefs,  tnildnefs,  and  tenacity  which 
are  natural  to  it.  For  if,  in  the  firft  place,  the  fluids, 
and  organs  lubfervient  to  digeflion,  ftiould  be  fo  far 
di tempered  or  debilitated  that  the  nutritious  parts  of 
the  food  cannot  he  properly  developed,  the  blood  mnft 
be  defrauded  of  its  due  fupplies;  which  will  alfo  be  the 
cafe  it  the  aliment  fliould  not  originally  contain  enough 
of  oily  and  faccharinc  matter,  or  ftiould  be  fo  circum- 
ftaneed,  from  being  dried  or  failed,  as  to  hinder  the 
ready  extrication  of  the  nutritious  parts  5  or,  laflly,  if 
the  natural  difeharges  ftiould  be  interrupted  or  fufpend- 
ed,  fo  that  the  fuperfluous,  acrid,  and  effete  fluids  are  re¬ 
tained  in  the  general  mafs  ;  in  all  thefe  inftanccs  the 
blood  mud  of  nceeftiiy  run  into  proportionate  degrees  of 
depravation. 

And  hence  we  may  underftand  how  it  may  poflibly 
happen,  that  when  perfons  arc  greatly  weakened  by 
fome  preceding  diforck-r,  and  at  the  fame  time  debarred 
the  me  of  "proper  bodily  exercife,  the  fcorbutic  diathefis 
ftiould  take  place,  even  though  they  enjoy  the  advan¬ 
tages  of  pure  air  and  whole  fome  diet.  But  thefe  are 
folitary  cafes,  and  very  rarely  feen  *,  for  whenever  the 
feurvy  feizes  numbers,  and  can  be  confidered  as  an  epi¬ 
demic  difeafe,  it  will  be  found  to  depend  cn  a  combina¬ 
tion  of  the  major  part,  or  perhaps  all,  of  the  following 
circumftances  : 

I.  A  moifl  atmofphcre,  and  more  efpecially  if  cold 
be  joined  to  this  moiflure.  2.  Too  long  ceffation 
from  bodily  exercife,  whether  it  be  from  conftraint, 
or  a  lazy  flothful  difpoTition.  3.  Dejection  of  mind. 
4.  Neg!e61  of  cleanlinefs,  and  want  of  fufheient  cloth¬ 
ing.  5.  Want  of  wholefome  drink,  either  of  pure  wa¬ 
ter  or  fermented  liquors.  And,  6.  Above  all,  the  being 
obliged  to  live  continually  on  failed  meats,  perhaps  not 
well  cured,  without  a  due  proportion  of  the  vegetables 
Sufficient  to  corre6l  the  pernicious  tendency  of  the  fait, 
by  fupplying  the  bland  oil  and  faceharine  matter  requi- 
fite  for  thejpurpofes  of  nutrition. 

Thefe  general  ‘principles  refpe<fting  the  caufcs  and 
nature  ‘of  feurvy,  feem  to  afford  a  better  explanation 
of  the  phenomena  of  the  difeafe  than  any  conje&ures 
9refpe£ling  it  that  have  hitherto  been  propofed.  It 
muff,  however,  be  allowed,  that  Dr  Lind  is  by  no 
means  the  only  writer  who  is  difpofed  to  confider  this 
difeafe  as  not  referable  to  the  condition  of  the  circu¬ 
lating  fluids.  In  a  late  ingenious  treatife  on  this  fub- 
jeft  by  Sir  F.  Milman,  he  ilrenuoufly  contends,  that  the 
primary  morbid  affe&ion  in  this  complaint  is  a  debili¬ 
tated  ftate  of  the  folids  ariflng  principally  from  rvant 
of  aliment.  But  his  arguments  on  this  fubjeft,  as  well 
as  thofe  of  Dr  Lind,  are  very  ably  anfwered  by  a  fall 
later  writer  on  this  fubjeeft,  Dr  Trotter,  who  has  drawn 
Iris  obfervations  refpetfting  it  from  very  exteiifive  expe¬ 
rience,  and  who  confidcrs  it  as  clearly  eflabliflied,  by 
incontrovertible  fa£b,  that  the  proximate  caufc  of 
feurvv  depends  on  fome  peculiar  ftate  cf  the  blood.— 
That  this  difeafe  does  not  depend  on  a  debilitated  ftate 
of  the  folids,  is  demonftratively  proved  from  numerous 
cafes  where  every  poffible  degree  of  debility  occurs  in 
the  folids  without  the  flighted  appearance  of  feurvy. 
Dr  Trotter,  in  the  fecond  edition  of  his  Obfervations 
on  the  Scurvy,  from  the  refult  of  farther  obfervalion 
and  later  difeoveries  in  chemiftry,  has  attempted,  with 
much  ingenuity,  to  prove  that  the  morbid  condition 
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of  the  blood,  which  takes  place  in  feunry,  arifes  from  Scorbutus., 
the  abftradtion  of  vital  air,  or,  as  it  is  now  generally  w 
called,  oxygene;  and  this  opinion,  though  ftill,  per¬ 
haps,  in  fome  particulars  requiring  farther  confirmation, 
is,  it  muft,  be  allowed,  fupported  by  many  plaulible  ar¬ 
guments. 

Prevention  and  Cure .  The  feurvy  may  be  prevent¬ 
ed,  by  obviating  and  corre&ing  thofe  circumftances 
in  refpecl  of  the  non-naturals  which  were  mentioned  as 
contributing  to  the  difeafe,  and  laid  down  as  cauics. 

It  is,  therefore,  a  duty  highly  incumbent  on  officers 
commanding  at  fea,  or  in  garrifons,  to  ufe  every  pof¬ 
fible  precaution  5  and,  in  the  firft  place,  to  corre&  the 
coldnefs  and  moifture  of  the  atmofphcre  by  fufticient 
fires  :  in  the  next,  to  fee  that  their  men  be  lodged  in 
dry,  clean,  and  well  ventilated  births  or  apartments : 
thirdly,  to  promote  cheerfulnefs,  and  enjoin  frequent 
exercife,  which  alone  is  of  infinite  ufe  in  preventing 
the  feurvy  :  fourthly,  to  take  care  that  the  clothing 
be  proper,  and  cleanlinefs  of  perfon  ftri£tly  obferved  : 
fifthly,  to  fupply  them  with  wholefome  drink,  either 
pure  wTater  or  found  fermented  liquors ;  and  if  fpirits 
be  allowed,  to  have  them  properly  diluted  with  wa¬ 
ter  and  fweetened  with  melaffes  or  coarfe  fugar  :  and 
laftly,  to  order  the  falted  meats  to  be  fparingly  uled, 
or  fometimes  entirely  abftained  from  ;  and  in  their 
place,  let  the  people  live  on  different  compofitions  of 
the  dried  vegetables  \  frefli  meat  and  recent  vegetables 
being  introduced  as  often  as  they  can  poflibly  be  pro¬ 
cured. 

A  clofc  attention  to  thefe  matters  will,  in  general, 
prevent  the  feurvy  from  making  its  appearance  at  all, 
and  will  always  hinder  it  from  fpreading  its  influence 
far.  But  when  thefe  precautions  have  been  ncgle&ed, 
or  the  circumftances  luch  that  they  cannot  be  put  in 
pra£lice,  and  the  difeafe  has  actually  taken  place, 
our  whole  endeavour  muft  be  to  reftore  the  blood  to 
its  original  ftate  of  foundnefs  :  and  happily,  fuch  is 
the  nature  of  this  difeafe,  that  if  a  fufticiency  of 
new  matter,  of  the  truly  mild  nutritious  fort,  and  par¬ 
ticularly  fuch  as  abounds  with  vital  air,  fuch  as  re¬ 
cent  vegetables,  or  different  acid  fruits,  can  be  thrown 
into  the  circulation  while  the  flefhy  fibres  retain 
any  tolerable  degree  of  fkmnefs,  the  patient  will  re¬ 
cover  ;  and  that  in  a  furprifingly  ftiort  ipace  of  time, 
provided  a  pure  air,  comfortable  lodgings,  futfeient 
clothing,  cleanlinefs,  and  exercife,  lend  their  necef- 
fary  aid. 

This  being  the  cafe,  the  plan  of  treatment  is  to  be 
conduced  almoft  entirely  in  the  dietetic  way  ;  as  the 
change  in  the  mafs  of  blood,  which  it  is  nectffary  to 
produce,  muft  be  brought  about  by  things  that  can  be 
received  into  the  ftomach  by  pints  or  pounds,  and  not 
by  thofe  which  are  adminiftered  in  drops  or  grains, 
drams  or  ounces.  For  here,  as  there  is  no  diforder 
of  the  nervous  fyftcm,  we  have  no  need  of  thofe 
a6Hve  drugs  which  are  indifpenfably  neceffary  in  fe¬ 
brile  or  nervous  difeafes  ;  the  fcorbutic  diathefis  be¬ 
ing  quite  oppofite  to  that  which  tends  to  produce 
a  fever  or  any  fpecies  of  fpafmcdic  diforder s  ,  nay, 

Dr  Lind  fays,  he  has  repeatedly  found,  that  even  the 
infe&ion  of  an  hofpital  fever  is  long  refilled  by  a  fcor¬ 
butic  habit. 

It  will  now  naturally  occur  to  the  reader,  what 
thofe  alimentary  fubftances  muft  be  which  bid  the 

faireft 
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Impeti-  faireft  to  reftore  the  blood  to  its  healthy  ft  ate  ;  and  he 
gines.  needs  foarcely  to  be  told,  that  they  are  of  thofe  kinds 
rL~ -V”'  ^vliich  the  ftomach  can  bear  with  pleafure  though  ta¬ 
ken  in  large  quantities,  whieh  abound  in  jelly  or  mu¬ 
cilage,  and  which  allow  thofe  nutritious  parts  to  be 
canly  developed  ;  for  though  the  vifeera  in  fcorbutic 
patients  may  be  all  perfectly  found,  yet  we  cannot  ex¬ 
pert  that  either  the  digellive  fluids  or  organs  fliould 
poffefs  the  fame  degrees  of  power,  whieh  enable  them, 
during  health,  to  convert  the  crude  dry  farinacea,  and 
the  hard  falted  flefli  of  animals,  into  nourifhment.  We 
mult  therefore  foarch  for  the  antifcorbutic  virtue  in  the 
tender  fweet  flefh  of  herbivorous  animals ;  in  new 
milk. ;  and  in  the  mucilaginous  acid  juices  of  re¬ 
cent  vegetables,  whether  they  be  fruits,  leaves,  or 
roots. 

The  four  juices  of  lemons,  oranges,  and  limes,  have 
been  generally  held  as  antifcorbutics  in  an  eminent  de¬ 
gree,  and  their  power  aferibed  to  their  acid  ;  from  an 
idea  that  aeids  of  all  kinds  are  the  only  corre&ors  of 
putrefa&ion.  But  the  general  eurrent  of  praflieal 
obfervations  {flows,  and  our  experiments  confirm  it, 
that  the  virtue  of  thefc  juices  depends  on  their  aerial 
pi'inciple ;  accordingly,  while  perfe&ly  recent  and  in 
the  mucilaginous  (late,  and  efpeeially  if  mixed  with 
Avine  and  fugar,  the  juices  of  any  one  of  thefe  fruits 

I  will  be  found  a  moll  grateful  and  powerful  antifcor¬ 

butic. 

Dr  Lind  obferving,  M  that  the  lemon  juice,  when 
given  by  itfelf  undiluted,  was  apt,  efpeeially  if  over- 
dofed,  to  have  too  violent  an  operation,  by  oceafion- 
ing  pain  and  fieknefs  at  the  ftomach,  and  fometimes  a 
vomiting ;  found  it  neeeflfary  to  add  to  it  wine  and  fu- 
gar.  A  pint  of  Madeira  wine,  and  two  ounces  of  fu¬ 
gar,  were  put  to  four  ounees  and  a  half  of  juiee,  and 
this  quantity  was  found  fufficient  for  weak  patients  to 
ufe  in  24  hours :  fucli  as  were  very  weak  lipped  a  little 
of  this  frequently  according  as  their  ftrength  would 
permit  ;  others  who  were  ftronger  took  about  two  oun¬ 
ces  of  it  every  two  hours  ;  and  when  the  patients  grew 
ftill  ftronger,  they  were  allowed  eight  ounees  of  lemon 
juice  in  24  hours.” 

While  this  very  pleafant  mixture,  whieh  is  both  a 
cordial  and  an  antifeptie,  may  be  had,  it  would  be 
needlels  to  think  of  prefer ibing  anv  other ;  but  when 
the  frefh  juiee  cannot  be  procured,  we  mull  have  re- 
courfe  to  fucli  other  things  as  may  be  obtained.  But 
tlic  various  modes  of  combining  and  adminiftering 
thefe,  fo  as  to  render  them  perfe&ly  agreeable  to  the 
ftomaeh  mull  always  be  regulated  by  cireumftanees, , 
and  therefore  it  will  be  in  vain  to  lay  down  parti¬ 
cular  directions ;  linee  all  that  we  have  to  do  is,  to  fix 
on  fuch  fruits  and  other  frelh  vegetables  as  ean  be  molt 
conveniently  had  and  taken,  and  contrive  to  give  them 
in  thofe  forms,  either  alone  or  boiled  up  with  flefli  meat 
into  foups,  which  will  aljow  the  patients  to  confume 
the  greateft  quantities. 

The  firft  promifing  alteration  from  fuch  a  courfo  is 
ufually  a. gentle  diarrhoea;  and  if,  in  a  few  days,  the 
fkin  becomes  foft  and  moift,  it  is  an  infallible  fign  of 
recovery ;  efpeeially  if  the  patient  gain  ftrength,  and 
can  bear  being  ftirred’or  carried  into  the  open  air  with¬ 
out  fainting. 

But  if  the  belly  fhould  not  be  loofened  by  the  ufe*  of 

the  frefh  vegetables,  nor  the  fkin  become  foft  and  moift, 
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then  they  muft  be  aftifted  by  ftewed  prunes,  or  a  decoc-  Scor' 
tion  of  tamarinds  with  fupertartrite  of  potafti,  in  order  w 
to  abate  the  collivenefs ;  and  by  drinking  a  little  decoc¬ 
tion  of  the  woods,  and  warm  bathing,  in  order  to  relax 
the  pores  of  the  fkin  ;  for  nothing  contributes  more  to 
the  recovery  of  feorbutic  patients  than  moderate  fweat- 

ing-  . 

With  regard  to  particular  fymptoms,  antifeptie 
mouth  waters,  compofed  of  a  deeo&ion  of  cinchona  and 
infufion  of  rofes,  with  a  folution  of  myrrh,  muft  be  ufed 
oeeafionallv,  in  order  to  eleanfe  the  mouth,  and  give 
firmnefs  to  the  fpongy  gums.  Sivelled  and  indurated 
limbs,  and  ftiftened  joints,  muft  be  bathed  writh  Avarm 
vinegar,  and  relaxed  by  the  fteam  of  warm  water, 
repeatedly  conveyed  to  them,  and  confined  to  the  parts 
by  means  of  clofe  blankets :  ulcers  on  the  legs  muft 
never  be  treated  with  unCtuous  applications  nor  fharp 
efeharoties  ;  but  the  drafting  fliould  confift  of  lint  or  foft 
rags,  dipt  in  a  ftrong  deeo&ion  of  einehona. 

This  difeafe  at  no  time  requires,  or  indeed  bears, 
large  evacuations,  either  by  bleeding  or  purging  ;  and 
as  has  been  already  mentioned,  the  belly  muft  only  be 
kept  open  by  the  frefli  vegetables  or  the  mildeft  laxatives- 
But  we  are  always  to  be  careful  that  feorbutie  per  tons, 
after  a  long  abftinenee  from  greens  and  fruits,  be  not 
permitted  to  eat  voracioufty  at  firft,  left  they  fall  into  a 
fatal  dyfontery. 

All,  however,  that  has  now  been  laid  down  as  ne- 
ceftary  towards  the  cure,  fuppofes  the  patients  to  be 
in  fituations  where  they  can  be  plentifully  furniftied 
with  all  the  requifites  ;  but  unhappily  thefe  things  are 
not  to  be  procured  at  lea,  and  often  deficient  in  gar- 
rifons  :  in  order  therefore,  that  a  remedy  for  the  four- 
vy  might  never  be  wanting,  Dr  Macbride,  in  the  year 
1762,  firft  eonceivcd  the  notion,  that  the  infufion  of 
malt ,  commonly  called  wort ,  might  be  fubftituled 
for  the  common  antifeorbuties ;  and  it  was  accordingly- 
tried. 

More  than  three  years,  elapfed  before  any  account 
arrived  of  the  experiments,  having  been  made  :  at 
length,  ten  hiftories  of  eafes  Avere  received,  av herein 
the  wort  had  been  tried',  Avith  very  remarkable  luecefs  j 
and  this  being  judged  a  matter  of  great  importance  to 
the  foafaring  part  of  mankind,  thefe  Avere  immediater 
ly  communicated  to  the  public  in  a  pamphlet,  under 
the  title  of  An  hijlorical  account  of  a  new,  method  of 
treating  the  f curvy  at  fea ... 

This  Avas  in  1767  ;  but  after  that  time  a  eonfider- 
able  number  of.  letters  and  medical  journals,  fufficient 
ta-make  up  a  fmall  volume,  were  transmitted  to  Dr 
Maebride,  particularly  by  the  forgeons  oT  lfos  rrajeftyV 
{flips  A^ho  had  been  employed  of  late  years  for  mak¬ 
ing  difeaveries  in  the  foutflern  h'emifphere.  Ceitain 
it  is,  that  in  many  inftanees  it  has  fueeeeded  beyond 
expe&atiom  In  others  it  has  fallen  (hurt :  but  whether 
this  was  owing  to  the  untoward  fituation  of  the  pa¬ 
tients,  or  inattention  on  the  part  of  the  perfors  who 
Avere  cliarged  with  the  adrumiftraticn  of  the  Avort.  not 
preparing  it  properly,  or  not  giving  it  in  fufficient 
quantity,  or  to  it's  oAvn  Avant  of  poAver,  muft  be  col¬ 
lected  from  the  cafes  and  journals  themfolves. 

During  Captain  Cook’s  third  voyage,  the  rroft  re¬ 
markable,  in  refpeCl  of  the  healtlunefs  of  the  ciew, 
that  ever  was  performed,  the  wort  is  acknowledged  to 
have  been  of  Angular  ufe# 

Xa 
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In  a  letter  which  tills  very  celebrated  and  fuccefs- 
ful  circumnavigator  wrote  to  Sir  John  Pringle,  he 
gives  an  account  of  the  methods  purfued  for  prefer v- 
ing  the  health  of  his  people  $  and  which  were  pro¬ 
ductive  of  fueh  happy  effedts,  that  he  performed  a  a 
voyage  of  three  years  and  18  days,  through  all  the 
climates  from  520  north  to  710  fouth,  with  the  lofs  of 
one  man  only  by  difeafe,  and  who  died  of  a  cons  pli¬ 
cated  and  lingering  illnefs,  without  any  mixture  of 
feurvy.  Two  others  were  unfortunately  drowned,  and 
one  killed  by  a  fall ;  fo  that  out  of  the  whole  number 
1 18  with  which  he  fet  out  from  England,  he  loft 
only  four.” 

He  fays,  that  much  was  owing  to  the  extraordinary 
attention  of  the  admiralty,  in  caufing  fueh  articles  to 
be  put  on  board  as  either  by  experience  or  conjecture 
were  judged^ to  tend  moft  to  preferve  the  health  of  fea- 
men  :  and  with  refpedt  to  the  wort,  he  expreffes  liimfelf 
as  follows  : 

“  We  had  on  board  a  large  quantity  of  mcilty  of 
which  was  made  fweet  wort ,  and  given  (not  only  to 
thole  men  who  had  man  it  eft  fymptoms  of  the  feurvy, 
but  to  fueh  alfo  as  were,  from  eircumftanees,  judged 
to  be  moft  liable  to  that  diforder)  from  one  or  two  to 
three  pints  in  the  day  to  each  man,  or  in  fueh  propor¬ 
tion  as  the  furgeon  thought  ncceffary,  which  fome- 
times  amounted  to  three  quarts  in  the  24  hours  :  this 
is  without  doubt  one.  of  the  beft  fea  antifeorbutic 
medicines  yet  found  out  5  and  if  given  in  time,  will, 
with  proper  attention  to  other  things,  I  am  perfuaded, 
prevent  the  feurvy  from  making  any  great  progrefs 
for  a  confiderable  time  :  but  I  am  not  altogether  of 
opinion  that  it  will  cure  it,  in  an  advanced  ftate,  at 
fea.” 

On  this  laft  point,  however,  the  captain  and  his 
furgeon  differ  ;  for  this  gentleman  pofitivtly  afferts, 
and  his  journal  (in  X)r  IVTacbride’s  pofTeftion)  confirms 
it?  that  the  infufion  of  malt  did  effect  a  cure  in  a  con¬ 
firmed  cafe,  and  at  fea. 

I  he  malt  being  thoroughly  dried,  and  packed  up 
in  fmall  cafks,  is  carried  to  fea,  where  it  will  keep 
found,  in  every  variety  of  climate,  for  at  leaft  two 
years  ;  when  wanted  for  ufet  it  is  to  be  ground  in  a 
hand  mill,  and  the  infufion  prepared  from  day  to  day, 
by  pouring  three  meafures  of  boiling  water  on  one 
of  the  ground  malt  5  the  mixture  being  well  mafhed, 
h  left  to  infufe  for  10  or  12  hours,  and  the  clear  in¬ 
fufion  then  drained  off.  The  patients  are  to  drink  it 
in  fueh  quantities  as  may  he  deemed  neceffary,  from 
one  to  three  quarts  in  the  courfe  of  the  24  hours  :  a 
panada  is  alfo  to  be  made  of  it,  by  adding  bifeuit, 
and  currants  or  raifins  5  and  this  palatable  mefs  is  ufed 
by  way  of  folid  food.  This  courfe  of  diet,  like  that 
of  the  recent  vegetables,  generally  keep*  the  bowels 
fuffieiently  open  )  but  in  cafes  where  coftivenefs  never- 
theleft  prevails,  gentle  laxatives  muft  be  interpofed  from 
time  to  time,  together  with  diaphoretics,  and  the  topical 
affiftants,  fomentations  and  gargles,  as  in  the  common 
wev  of  management. 

Captain  Cook  was  alfo  provided  with  a  large  ftock 
of  four  hrout ;  (cabbage  leaves  cut  fmall,  fermented 
<and  flopped  in  the  fecond  ftage  of  fermentation,  and 
afterwards  preferved  by  a  due  quantity  of  fait),  A 
pound  of  this  was  ferved  to  each  man,  twice  a-week, 
while  they  were  at  fea.  Sour  krout,  fince  the  trial 
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made  of  it  on  board  Captain  Cook’s  (hips,  has  been  Scorbrtu* 
extenfively  ufed  by  diredion  of  the  Britifti  govern-  y 
mcnt  #  in  many  other  fituations,  w’here  fcorbutus  has 
prevailed  ;  and  it  has  been  found  to  be  highly  fervice- 
able  both  in  preventing  and  in  curing  the  difeafe.  It 
was  particularly  found,  during  the  late  American  war, 
to  be  highly  beneficial  to  the  Britifh  troops  befieged 
in  Bofton,  who  were  at  that  time  entirely  fed  on  talt 
provifions  fent  from  England,  and  among  whom  true 
fcorbutus  was  very  fatal  till  the  four  krout  arrived. 

Ihe  feurvy  at  one  period  broke  out  among  them  with 
very  alarming  appearances  ;  but  by  the  feafonable  ar¬ 
rival  of  a  quantity  of  four  krout,  it  was  effectually  over¬ 
come.  Care,  however,  muft  be  beftowed,  that  this  ar¬ 
ticle  be  properly  prepared  and  properly  kept.  When 
due  attention  is  paid  to  thefe  particulars,  it  may  be 
preferved  in  good  condition  for  many  months  ;  and  is 
confidered  both  by  failors  and  foldiers  as  a  very  accept¬ 
able  addition  to  their  fait  provifions.  But  w  hen  ferved 
out  to  them  in  a  putrid  ftate,  it  is  not  only  highly  dif- 
agreeable  to  the  tafte,  but  probably  alfo  pernicious  in 
its  effeCts. 

Among  other  means  of  preventing  feurvy,  Captain 
Cook  had  alfo  a  liberal  fupply  of  portable  foup ; 
of  which  the  men  had  generally  an  ounce,  three 
days  in  the  week,  boiled  up  with  their  peafe  5  and 
fometimes  it  was  ferved  to  them  oftener  ;  and  when 
they  could  get  frefh  greens,  it  was  boiled  up  with 
them,  and  made  fueh  an  agreeable  mefs,  that  it 
was  the  means  of  making  the  people  eat  a  greater 
quantity  of  greens  than  they  would  otherwife  have 
done.  And  what  was  ft  ill  of  further  advantage, 
they  were  furnifhed  with  fugar  in  lieu  of  butter  or 
oil,  which  is  feldom  of  the  fweeteft  fort  ;  fo  that 
the  crew  were  undoubtedly  great  gainers  by  the  ex¬ 
change. 

In  addition  to  all  thefe  advantages  of  being  fo 
well  provided  with  every  neceffary,  either  in  the  way 
of  diet  or  medicine,  Captain  Cook  was  remarkably  at¬ 
tentive  to  all  the  circumftanccs  refpeCting  cleanlinefs, 
exercife,  fuffieient  clothing,  provifion  of  pure  water, 
and  purification  of  the  air  in  the  clofer  parts  of  the 
ftiip. 

From  the  effeCt  of  thefe  different  means,  as  em¬ 
ployed  by  Captain  Cook,  there  can  be  little  doubt 
that  they  will  with  due  attention  be  fuffieient  for 
the  prevention  and  cure  of  the  difeafe,  at  leaft  in 
moff  fituations  :  but  befides  thefe,  there  are  alfo  fome 
other  articles  which  may  be  employed  with  great  ad¬ 
vantage. 

Newly  brewed  fpruce  beer  made  from  £  decoCHon 
of  the  tops  of  the  fpruce  fir  and  melaffes,  is  an  ex¬ 
cellent  antifeorbutic  j  it  aCts  in  the  fapie  way  that  the 
wort  does,  and  will  be  found  of  equal  efficacy,  and 
therefore  may  be  fubftituted.  Where  the  tops  of 
the  fpruce  fir  are  not  to  be  had,  this  beer  may  be  pre¬ 
pared  from  the  effence  of  fpruce  as  it  has  been  call¬ 
ed,  an  article  which  keeps  eafily  for  a  great  length. of 
time.  But  in  fituations  where  neither  the  one  nor 
the  other  can  be  had,  a  moft  falutary  mefs  may  bp 
prepared  from  oatmeal,  by  infufing  it  in  water, 
in  a  wooden  veffel,  till  it  ferments,  and  begins  to 
turn  fourifh  5  which  generally  happens,  in  mode¬ 
rately  warm  weather,  in  the  fpace  of  two  days.— 

The  liquor  is  then  {trained  off  from  the  grounds, 

and 
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Impeti-  and  boiled  down  to  tlie  confiftence  of  a  jelly,  which 
gines.  Js  to  be  eaten  with  wine  and  fugar,  or  with  butter  and 
fugar. 

Nothing  is  more  commonly  talked  of  than  a  land 
fcurvy,  as  a  diftinft  fpecies  of  difeafe  from  that  which 
has  been  now  dcfcribed  }  but  no  writer  has  yet  given 
a  defcription  fo  clear  as  to  enable  us  to  diftinguith  it 
from  the  various  4inds  of  cutaneous  foulnefs  and  erup¬ 
tion,  which  indeed  are  vulgarly  termed  fcorbutic,  but 
which  are  akin  to  the  itch  or  leprofv,  and  for  the  moll: 
part  require  mercurials.  Thefe,  however,  are  very  dif¬ 
ferent  difcafes  from  the  true  fcorbutus,  which,  it  is  well 
known,  may  prevail  in  certain  iituations  on  land  as 
well  as  at  fea,  and  is  in  no  degree  to  be  attributed  to 
fea  air. 
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Genus  lxxxvii.  elephantiasis. 

Elephantiafis,  Sauv .  gen.  3  02.  Vog.  321.  Sag. 
gen.  128. 

Elephantia  Arabum,  Vog.  322. 

The  belt  account  of  this  difeafe  is  that  by  Dr  He- 
berden,  publilhed  in  the  firft  volume  of  the  Medical 
Tranfadlions.  According  to  him,  frequently  the  firft; 
fymptom  is  a  fudden  eruption  of  tubercles,  or  bumps 
of  different  fizes,  of  a  red  colour,  more  or  lefs  intenl’e 
(attended  with  great  heat  and  itching),  on  the  body, 
legs,  arms,  and  face}  fometimes  in  the  face  and  neck 
alone,  at  other  times  occupying  the  limbs  only  •,  the 
patient  is  feverifh }  the  fever  ceafing,  the  tubercles  re¬ 
main  indolent,  and  in  fome  degree  fcirrhous,  of  a  livid 
or  copper  colour,  but  fometimes  of  the  natural  colour 
of  the  fkin,  or  at  leafl  very  little  altered  }  and  after 
fome  months  they  not  unfrequently  ulcerate,  difeharging 
a  fetid  ichorous  humour  in  fmall  quantity,  but  never 
laudable  pus. 

The  features  of  the  face  fwell  and  enlarge  greatly*, 
the  part  above  the  eyebrows  feems  inflated }  the  hair 
of  the  eyebrows  falls  off,  as  docs  the  hair  of  the  beard  } 
but  Dr  Heberden  has  never  feen  any  one  whofe  hair 
has  not  remained  on  his  head.  The  alee  nafl  are  fwell- 
ed  and  fcabrous  }  the  nolfrils  patulous,  and  fometimes 
afFefled  with  ulcers,  which,  corroding  the  cartilage  and 
feptutn  naji ,  occafion  the  nofe  to  fall.  The  lips  are  tu¬ 
mid  }  the  voice  is  hoarfe  }  which  fymptom  has  been  ob¬ 
ferved  when  no  ulcers  have  appeared  in  the  throat,  al¬ 
though  fometimes  both  the  throat  and  gums  arc  ulce¬ 
rated.  The  ears,  particularly  the  lobes,  are  thickened, 
and  occupied  by  tubercles.  The  nails  grow  fcabrous 
and  rugofe,  appearing  fomething  like  the  rough  bark 
of  a  tree }  and  the  dill emper  advancing,  corrodes  the 
parts  gradually  with  a  dry  fordid  fcab  or  gangrenous 
ulcer  }  fo  that  the  fingers  and  toes  rot  and  feparate 
joint  after  joint.  In  fome  patients  the  legs  feem  rather 
polls  than  legs,  being  110  longer  of  the  natural  fhape, 
but  fwellcd  to  an  enormous  fizc,  and  indurated,  not 
yielding  to  the  preflure  of  the  fingers  }  and  the  fuper- 
fieies  is  covered  with  very  thin  fcales,  of  a  dull  whitifh 
colour,  feemingly  much  finer,  but  not  fo  white  as  thofc 
obferved  in  the  lepra  Greecoruni .  The  whole  limb  is 
oveiipread  with  tubercles,  interfperfed  with  deep  fif- 
furi  s  ;  fometimes  the  limb  is  covered  with  a  thick  moirt 
fcabby  c  urt,  and  not  unfrequently  the  tubercles  ulce¬ 
rate.  In  others  the  legs  are  emaciated,  and  fometimes 
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ulcerated }  at  other  times  afle&ed  with  tubercles  with-  Elephanti- 
out  ulceration.  The  mufeuiar  defh  between  the  thumb  , 
and  forefinger  is  generally  extenuated. 

The  whole  fkin,  particularly  that  of  the  face,  has  a 
remarkably  filming  appearance,  as  if  it  was  varniihed 
or  finely  poliihed.  The  fentation  in  the  parts  aftedfed 
is  very  ootufe,  or  totally  aboliflied  }  fo  that  pinching, 
or  pun  (Turing  the  part,  gives  little  or  no  uneaiinefs  } 
and  in  fome  patients,  the  motion  of  the  fingers  and  tees 
is  quite  destroyed.  The  breath  is  very  offenfive  }  the 
pulle  in  general  weak  and  flow. 

The  difeafe  often  attacks  the  patient  in  a  different 
manner  from  that  above  deferibed,  beginning  almort  m- 
fenfibly }  a  few  indolent  tubercles  appearing  on  various 
parts  of  the  body  or  limbs,  generally  on  the  legs  or 
arms,  fometimes  on  the  face,  neck,  or  bread,  and  lome- 
times  in  the  lobes  of  the  ears,  increafing  by  very  flow 
degrees,  without  any  diforder,  previous  or  concomitant, 
in  refpedl  of  pain  or  uneafinefs. 

To  diftinguifh  the  dillemper  from  its  manner  of  at¬ 
tacking  the  patient,  Dr  Heberden  ftyles  the  firft  by 
fluxion  and  the  other  by  congeflion .  T  hat  by  fluxion 
is  often  the  attendant  of  a  crapula,  or  furfeit  from  grofs 
foods  }  whereby,  perhaps,  the  latent  feeds  of  the  difor¬ 
der  yet  dormant  in  the  mafs  of  blood  are  excited }  and 
probably  from  frequent  obfervations  of  this  kind  (the 
laft  meal  being  always  blamed),  it  is,  that,  according^ 
to  the  received  opinion,  either  fifh,  (the  tunny,  macka- 
rel,  and  fhell-fifh,  in  particular),  melons,  cucumbers, 
young  garden-beans,  or  mulberries,  eaten  at  the  fame 
meal  with  butter,  cheefe,  or  any  preparation  of  milk, 
are  fuppofed  to  produce  the  diftemper,  and  are  accord¬ 
ingly  religioufly  avoided. 

Violent  commotions  of  the  mind,  as  anger,  fear,  and 
grief,  have  more  than  once  been  obferved  to  have  given 
rife  to  the  diforder  }  and  more  frequently,  in  the  female 
fex,  a  fudden  fuppreftion  of  an  accuftomed  evacuation, 
by  bathing  the  legs  and  feet  in  cold  water  at  an  impro¬ 
per  feafon. 

The  diforder  by  fluxion  is  what  is  the  ofteneft  endea¬ 
voured  to  be  remedied  by  timely  application  }  that  by 
congeflion,  not  being  fo  confpicuous,  is  generally  either 
neglefled  or  attempted  to  be  concealed,  until  perhaps 
it  be  too  late  to  be  cured,  at  leafl  unlefs  the  patients 
would  fubmit  to  a  longer  courfe  of  medicine  and  It r  161  cr 
regimen  of  diet  than  they  are  commonly  inclined  to 
do. 

Several  incipient  diforders  by  fluxion  have  been  known 
to  yield  to  an  antiphlogiftic  method,  as  bleeding,  re¬ 
frigerant  falts  in  the  faline  draughts,  and  a  folution 
of  cryftals  of  tartar  in  water,  for  common  drink,  (by 
this  means  endeavouring  to  precipitate  part  of  the  pec¬ 
cant  matter,  perhaps  too  grofs  to  pafs  the  pores  by  the 
kidneys) }  and  when  once  the  fever  is  overcome,  cin¬ 
chona  combined  with  faflafras,  is  the  remedy  princi¬ 
pally  to  be  relied  on.  The  only  topical  medicine  pre¬ 
scribed  by  Dr  Heberden,  was  an  attenuating  embroca¬ 
tion  of  brandy  and  alkaline  fpirit.  By  the  fame  method 
fome  confirmed  cafes  have  been  palliated.  But,  except¬ 
ing  in  one  patient,  Dr  Heberden  never  faw  or  heard  of 
a  confirmed  elephantiafis  radically  cured.  He  adds, 
however,  that,  he  never  met  with  another  patient  pof- 
fefied  of  prudence  and  perfeverance  enough  to  pr oft  cute 


the  cure  as  he  ought. 
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Genus  LXXXVIII.  LEPRA. 

The  LeprOST. 

Lepra,  Sauv.  gen.  303.  Lin .  262.  Sag.  129. 

Lepra  Grcecorum ,  320. 

This  diftemper  is  but  little  known  to  phyficians  in 
the  weftern  parts  of  Europe.  Wallis  tells  us,  that  it 
fir  ft  begins  with  red  pimples,  or  puftules,  breaking  out 
in  various  parts  of  the  body.  Sometimes  they  appear 
fingle }  fometimes  a  great  number  arife  together,  efpe- 
eially  on  the  arms  and  legs  j  as  the  difeafe  increafes, 
frefti  pimples  appear,  which,  joining  the  former,  make 
a  fort  of  elufters  \  all  which  enlarge  their  borders,  and 
fpread  in  an  orbicular  form.  The  fupcrficies  of  thefe 
puftules  are  rough,  whidfh,  and  fcaly  }  when  they  are 
Scratched  the  feales  fall  off,  upon  whieli  a  thin  ichor 
oozes  out,  which  foon  dries  and  hardens  into  a  fcaly 
cruft.  Thefe  elufters  of  puftules  are  at  lirft  fmall  and 
few  ;  perhaps  only  three  or  four  in  an  arm  or  leg,  and 
of  the  £ze  of  a  filver  penny.  But  if  the  difeafe  be  fuf- 
fered  to  go  on,  they  become  more  numerous,  and  the 
elufters  increafe  to  the  fize  of  a  crown-piece,  but  not 
exa£!ly  round.  Afterwards  the  affection  incrcafes  to 
fueli  a  degree,  that  the  whole  body  is  eovered  with  a  le¬ 
prous  feurf.  The  eure  of  this  diftemper  is  very  much 
the  fame  with  that  of  the  Elephantiasis.  Here,  how¬ 
ever,  recourfe  is  frequently  had  to  antimonial  and  mer¬ 
curial  medicines,  continued  for  a  confiderable  length  of 
time.  In  conjun£lion  with  thefe,  wrarm  bathing,  parti¬ 
cularly  the  vapour  bath,  has  often  been  employed  with 
advantage. 

Although  what  can  ftri£lly  be  ealled  lepra  is  now, 
at  leaft,  a  very  rare  difeafe  in  this  country,  yet  to  this 
general  head  may  be  referred  a  variety  of  cutaneous 
affe&ions  which  are  here  very  common,  and  which 
in  many  inftances  prove  very  obftinate.  Thefe  appear 
under  a  variety  of  different  forms  \  fometimes  under 
that  of  red  puftules  ;  fometimes  of  white  feurfs  j  fome¬ 
times  of  ulcerations  •,  and  not  unfrcquently  a  tranfi- 
tion  takes  place  from  one  form  to  another,  fo  that 
they  cannot  be  divided  into  different  genera  from  the 
external  appearance.  Thefe  affections  will  often  yield 
to  the  remedies  already  mentioned  ,  but  where  anti- 
monials  and  mereurials  either  fail,  or  from  different 
circumftanccs  are  confidercd  as  unadvifeable,  a  eure 
may  fometimes  be  effected  by  others.  In  particular 
cafes,  purging  mineral  waters,  the  deco&ion  of  cineho- 
na,  the  infufion  of  the  oenanthe  crocata,  and  various 
others,  have  been  employed  with  fuccefs.  Different 
external  applications  alfo  have  fometimes  been  em¬ 
ployed  with  advantage.  An  article  ufed  in  this  way, 
known  under  the  name  of  Gowland’s  lotion,  with 
the  eompofition  of  which  wc  are  unacquainted,  has 
been  much  celebrated,  and  has  been  faid  to  be  employed 
with  great  fuccefs,  particularly  againft  eruptions  on  the 
face  and  nofe. 

Genus  LXXXIX.  FRAMBOESIA. 

The  Taws . 

Framboefia,  Sauv.  gen.  125.  Sag.  125. 

Defcrijption.  The  defeription  which  is  given  of  this 
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diftemper  by  the  anonymous  author  of  a  paper  in  the  6th  Frambcefia 
volume  of  the  Edinburgh  Medical  Effays,  (art.  76.)  dif- 
fers,  in  fome  circumftanees,  from  one  that  Sauvages  re¬ 
ceived  from  M.  Virgile,  an  eminent  furgeon  of  Mont¬ 
pelier,  who  practifed  twelve  ykars  in  the  ifiand  of  St 
Domingo  }  and  therefore  he  diftinguiilies  the  frambee - 
Jia  into  two  fpccies,  Guineenjis  and  Americana. 

The, frambcefia  Guineenjis  is  faid  by  the  firft-mention- 
ed  writer  to  be  fo  common  on  the  coaft  of  Guinea 
and  other  parts  of  Africa,  that  it  feldom  fails  to  at¬ 
tack  each  individual  of  both  fexes,  one  time  or  other,, 
in  the  eourfc  of  their  lives ;  but  moft  commonly  dur¬ 
ing  childhood  or  youth.  “  It  makes  its  appearanee 
in  little  fpots  on  the  cuticle,  level  with  the  fkin,  at 
firft  no  larger  than  a  pin’s  head,  which  increafe  daily, 
and  become  protuberant  like  pimples:  foon  after  the 
euticle  frets  off,  and  then,  inftead  of  finding  pus  or 
ichor,  in  this  fmall  tumor,  only  white  Houghs  or 
fordes  appear,  under  whieh  is  a  fmall  red  fungus, 
growing  out  of  the  cutis,  inereafing  gradually  to  very 
different  magnitudes,  fome  lefs  than  the  fmalleft  wood 
ft  raw  berry,  fome  as  big  as  a  rafpberry,  and  others  ex¬ 
ceeding  in  fize  even  the  largeft  mulberries  5  which  ber¬ 
ries  they  very  much  refemble,  being  knobbed  as  thefe 
are.”  Thefe  protuberances,  whieh  give  the  name  to 
the  difeafe,  appear  on  all  parts  of  the  body :  but  the 
greateft  numbers,  and  the  largeft  fized,  are  generally 
found  in  the  groins,  and  about  the  pudenda  or  anus,  in 
the  armpits,  and  on  the  face  :  when  the  yaws  are  very 
large,  they  are  few  in  number >  and  when  remarkably 
numerous,  they  are  lefs  in  fize.  The  patients,  in  all 
other  refpe&s,  enjoy  good  health,  do  not  lofe  their  ap¬ 
petite,  and  feem  to  have  little  other  uneafinefs  than 
what  the  fores  occafion. 

M.  Virgile  deferibes  the  fpecics  of  yaws  that  is 
eomraon  among  the  negroes  of  St  Domingo,  and 
which  Sauvages  has  termed  frambcefia  Americana,  as 
beginning  from  an  ulcer  that  breaks  out  indiferiminate- 
ly  in  different  parts  of  the  body,  though  moft  common¬ 
ly  on  the  legs  ;  at  firft  fuperficial,  and  not  different 
from  a  common  ulcer  in  any  other  eircumftanee  faving 
its  not  healing  by  the  ufual  applications  ^  fooner  or 
later,  numerous  fungous  exerefecnces  break  out  on  the 
furface  of  the  body,  as  before  defer ibed,  like  little  ber¬ 
ries,  moift,  with  a  reddifh  mucus.  Befides  thefe,  the 
foies  of  the  feet  and  palms  of  the  hands  become  raw, 
the  fkin  fretting  off,  fo  as  to  leave  the  mufcles  bare  \ 
thefe  excoriations  are  fometimes  moift  with  ichor  and 
fometimes  dry,  but  always  painful,  and  confequently 
very  diftrefting.  They  are  mentioned  alfo  by  the  au¬ 
thor  of  the  article  in  the  Medical  Effays  ;  and  both 
he  and  M.  Virgile  obferve,  that  there  is  always  one 
excrefccnce,  or  yaw,  of  an  uncommon  fize,  which  is 
longer  in  falling  off  than  the  others,  and  which  is  con- 
fidered  as  the  mafer-ijaw,  and  fo  termed.  An  ingeni¬ 
ous  inaugural  differtation  on  the  fubjeft  of  the  yawrs 
was  lately  publifhed  at  Edinburgh  by  Dr  Jonathan 
Anderfon  Ludford,  now  phyfician  in  Jamaica.  The 
author  of  that  differtation  confiders  Dr  Cullen  as  im¬ 
properly  referring  framboefia  to  the  clafs  of  cachexiae. 

He  thinks  that  this  difeafe  ought  rather  to  be  referred 
to  the  exanthemata  5  for,  like  the  fmallpox,  he  tells  us, 
it  has  its  acceflion,  height,  and  decline.  It  begins 
with  fome  degree  of  fever  either  more  or  lefs  violent  5 
it  may  be  propagated  by  inoculation  j  and  it  attacks 
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Imped-  the  fame  Individual  only  once  in  the  courfc  of  a  life- 
gme!?.  ^  time,  thofc  who  recover  from  the  difeafe  being  never 
^  v  afterwards  afFe&ed  with  it.  Thefc  particulars  re- 
fpe&ing  frambeefia  are  relied  not  merely  on  the  au¬ 
thority  of  Dr  Ludford,  but  are  fupported  alfo  by  the 
teflimony  of  Dr  William  Wright,  a  phyftcian  of  di- 
flinguilhed  eminence,  who,  while  he  refided  in  Jamai¬ 
ca,  had,  in  the  courfe  of  extenfive  pra&ice,  many  op¬ 
portunities  of  obferving  this  difeafe,  and  to  whom  Dr 
Ludford  acknowledges  great  obligations  for  having 
communicated  to  him  many  important  fa61s  rcfpcdl- 
ing  it. 

Dr  Ludford  considers  the  yaws  as  being  in  every 
inllance  the  confequence  of  contagion,  and  as  depend¬ 
ing  on  a  matter  fui generis.  He  fuppofes  no  peculiar 
predifpofition  from  diet,  colour,  or  other  cireumflan- 
ces,  as  being  in  any  degree  neceflary.  He  views 
the  difeafe  as  chiefly  arifing  from  conta61  with  the 
matter,  in  confequence  of  {leeping  in  the  fame  bed, 
walhing  in  the  fame  veflel  with  the  infe£led,  or  the 
like.  In  fhort,  the  yaws  may  be  communicated  by 
any  kind  of  conta£f  *,  nay,  it  is  even  believed  that  flies 
often  convey  the  infeffion,  when,  after  having  gorged 
themfelves  with  the  virulent  matter  by  fucking  the  ul¬ 
cers  of  thofe  who  are  difeafed,  they  make  punctures  in 
the  fkin  of  fuch  as  are  found,  and  thus  inoculate 
them  j  in  confequence  of  which  the  diforder  will  foon 
appear. 

Prognofis .  The  yaws  are  not  dangerous,  if  the  cure 
be  fkil fully  managed  at  a  proper  time  ;  but  if  the  pa¬ 
tient  has  been  prematurely  falivated,  or  has  taken  any 
quantity  of  mercury,  and  if  his  jfkin  has  been  fuddenly 
cleared,  the  cure  will  be  very  difficult,  if  not  imprac¬ 
ticable. 

Cure.  In  attempting  the  cure  of  this  difeafe,  the 
four  following  indications  are  chiefly  to  be  held  in  view  : 

1.  To  fupport  the  ftrength  of  the  patient. 

2.  To  promote  excretion  bv  the  fkin. 

3.  To  correct  the  vitiated  fluids. 

4.  To  remove  and  counteract  the  injuries  done  either 
to  the  conftitution  in  general,  or  to  particular  parts, 
by  the  difeafe. 

With  the  firfl  of  thefe  intentions,  a  liberal  diet,  con- 
lifting  of  a  confiderable  quantity  of  animal  food,  with 
a  confiderable  proportion  of  wine,  and  gentle  exercife, 
are  to  be  employed  :  but  the  cure  is  principally  to 
be  effeCled  by  mercurial  falivation,  after  the  virulent 
matter  has  been  completely  thrown  out  to  the  furface 
of  the  body  by  fudorifics.  The  following  are  the  par¬ 
ticular  directions  given  on  this  head  by  the  author  of 
the  article  in  the  Medical  Elfays.  The  yaws  being  an 
infedious  difeafe,  as  foon  as  they  begin  to  appear  on 
a  negro,  he  muft  be  removed  to  a  houfe  by  himfelf  j 
or,  if  it  is  not  certain  whether  the  eruption  be  the 
yaws  or  not,  fhut  him  up  feven  days,  and  look  on  him 
again,  as  the  Jews  were  commanded  to  do  with  their 
lepers,  and  in  that  time  you  may  in  mofl  cafes  be  cer¬ 
tain. 

As  foon  as  you  are  convinced  that  it  is  the  yaws, 
give  a  bolus  of  flowers  of  fulphur,  with  camphor  and 
theriaca.  Repeat  this  bolus  every  night  for  a  fortnight 
or  three  weeks,  or  till  the  yaws  come  to  the  height  •, 
that  is,  when  they  neither  increafc  in  lize  or  number  : 
then  throw  your  patient  into  a  gentle  falivation  with 
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calomel  given  in  fmall  dofes,  without  farther  prepara- Frambeefia* 
tion  y  five  grains  repeated  once,  twice,  or  thrice  a- day,  1  —  v  -  ' 

is  fufficient,  as  the  patient  can  bear  it.  If  he  fpits  a 
quart  in  24  hours,  it.  is  enough.  Generally,  when  the 
falivation  is  at  this  height,  all  the  yaws  arc  covered 
with  dry  fcaly  crufts  or  fcabs  j  which,  if  numerous, 
look  terribly.  Thefc  fall  off  daily  in  fmall  white  feales  3 
and  in  ten  or  twelve  days  leave  the  fkin  fmooth  and 
clean.  Then  the  calomel  may  be  omitted,  and  the  fa¬ 
livation  permitted  to  go  oft  fpontaneoufly.  A  dram  of 
corrofive  fublimate  diffolved  in  an  ounce  of  rum  of 
brandy,  and  the  foiution  daubed  on  the  yaws,  will,  it 
is  faid,  in  general  clear  the  fkin  in  two  days  time. 

After  the  falivation,  fweat  the  patient  twice  or  thrice 
in  a  frame  or  chair  with  fpirits  of  wine  ;  and  give  an 
alterative  electuary  of  cethiops  and  jum  guaiac.  He 
may  like  wife  ufe  the  dccoClion  of  guaiacum  and  fafla- 
fras  fermented  with  melaffes,  for  his  conftant  drink 
while  the  eleCluary  is  taking,  and  a  week  or  a  fort¬ 
night  after  the  eleCluary  is  finifhed. 

The  mafter  yaw  muft  be  confumcd  an  eighth  or  a 
tenth  part  of  an  inch  below  the  fkin,  with  Alev  cur.  cor - 
rof.  rub .  et  alum.  i/JI.  part,  (equal,  and  digefted  with 
Ung.  baJU.  Jlav.  3j.  and  mcrcur .  corrof  rub.  5j.  and  ci¬ 
catrized  with  lint  pieflVd  out  of  fpirits  of  wine,  and 
with  the  fulphate  of  copper. 

After  the  yaws  are  cured,  fome  patients  arc  afHiCied 
with  carbuncles  in  their  feet  $  which  fometimes  render 
them  incapable  of  walking,  unlefs  with  pain.  The 
method  of  cure  is,  by  bathing  and  paring  to  deftroy 
the  cuticle,  and  then  proceed  as  in  the  mafter-yaw* 

The  gentle  efcharotics  are  to  be  preferred  j  and  all 
imaginable  care  is  to  be  taken  to  avoid  the  tendons  and 
perioftetim. 

To  children  under  fix  or  feven  years  old,  at  the  pro¬ 
per  time  of  falivating,  when  the  yaws  are  come  to 
their  full  growth,  give  a  grain  or  two  of  calomel  in 
white  fug;ir,  once  a  day,  once  in  two  days,  or  once  in 
three  days,  fo  as  only  to  keep  their  mouths  a  little  fore 
till  the  yaws  dry,  and,  falling  off  in  white  feales,  leave 
the  fkin  clean.  This  fucceeds  always,  but  requires  a 
longer  time  than  in  adults. 

In  St  Domingo  they  are  falivated  by  unClion  j  but  it 
does  not  appear  that  fuccefs  always  followed  this 
praClice.  It  is  alfo  ufual  in  that  ifland  to  give  the  fo¬ 
iution  of  corrofive  fublimate  along  with  a  dccoClion 
of  farfaparilla.  Twelve  ounces  of  this  root,  and  12 
pounds  of  the  coarfeft  fugar,  macerated  for  15  days  in 
12  quarts  of  water,  is  mentioned  as  a  fpecifc,  and  faid 
to  be  the  prefeription  of  an  Englifti  phyftcian  $  the  dofe 
is  four  ounces  every  fixth  hour. 

Genus  XC.  TRICHOMA.  355 

The  Plica  POLONICAy  or  Plaited  Hair. 

Trichoma,  Sauv.  gen.  31 1.  Sag.  137. 

Plica,  Lin.  313. 

Plica  five  Rhopalofis,  Vog.  3  73. 

This  diforder  is  onlv  met  with  in  Poland  and  Lithu¬ 
ania,  and  con  lifts  of  feveral  blood -veflels  running  from 
the  head  into  the  ends  of  the  hairs  *,  which  cleave  toge¬ 
ther,  and  hang  from  the  head  in  broad  flat  pieces,  ge¬ 
nerally  about  an  ell  in  length,  but  fometimes  they  are 
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Imped-  five  or  fix  yards  long  ;  one  patient  has  more  or  lefs  of 
«  g1r*es>  thefe,  up  to  20,  and  fometimes  30.  They  arc  painful 
to  the  wearer,  and  odious  to  every  fpedator.  At  the 
approach  of  winter  an  eruptive  fever  happens  to  many 
in  thefe  countries  :  the  eruptions  principally  infeft  the 
head,  and  when  at  the  height  an  ichorous  humour  flows 
from  them.  In  this  ftate  they  are  too  tender  to  admit 
of  being  touched,  and  the  matter  running  down  the 
hairs  mats  them  together  ;  the  fkin  by  degrees,  break¬ 
ing,  the  ramifications  of  the  capillary  veflels  following 
the  courfe  of  the  hair,  or  prolonged  out  of  the  fkin,  are 
increafed  to  a  vail  length. 

No  method  of  relief  is  yet  known  5  for  if  the  dif* 
charge  be  checked,  or  the  veffels  cut  off,  the  confe- 
quence  is  an  increafe  of  more  mifcrahlc  fymptoms,  and 
in  the  end  death.  Sennertus  fays,  when  all  the  morbid 
matter  is  thrown  out  of  the  body  the  plica3  fall  off  fpon- 
taneoufly.  He  further  obferves,  that  the  only  fafe  prac¬ 
tice  in  this  calc  is,  to  folic  it  the  peccant  matter  to  the 
hairs,  to  which  it  naturally  tends  ;  and  that  this  is  bell 
anfwered  by  loth  ns  of  bcar’s-breeeh.  Some  fay  that 
a  deeodion  of  the  herb  club-mofs,  and  its  feeds,  with 
which  the  head  is  to  be  wafhed,  is  a  fpecific. 

35*  Genus  XCI.  ICTERUS. 

The  Jaundice. 

Iderus,  Lin.  224.  Vog.  306.  Boerh.  918.  Junch . 
90. 

Aurigo,  Sauv.  gen.  306.  Sag .  132. 

Cachexia  iderica,  Hoffrn .  111.  301. 

Defcription .  The  jaundice  fir  ft  fhows  itfelf  by  a  lift- 
leffnefs  and  want  of  appetite,  the  patient  becomes  dull, 
oppreffed,  and  generally  coftive.  Thefe  fymptoms 
have  continued  but  a  very  fhort  time,  when  a  yellow 
colour  begins  to  diffufe  itfelf  over  the  tunica  albuginea , 
or  white  part  of  the  eye,  and  the  nails  of  the  fingers  • 
the  urine  becomes  high  coloured,  with  a  ycllowifh  fe- 
diment  capable  of  giving  a  yellow  tind  to  linen  ;  the 
ftoels  are  whitifh  or  gray.  In  fome  there  is  a  moft 
violent  pain  in  the  epigaftric  region,  which  is  confider- 
ablv  increafed  after  meals.  Sometimes  the  patient  has 
a  continual  propenfity  to  flcep  ;  but  in  others  there  is 
too  great  watelifulnefs  ;  and  fometimes  the  pain  is  fo 
great,  that  though  the  patient  be  fleepy  he  cannot 
compofe  himfelf  to  reft.  The  pains  come  by  fits  ;  and 
moft  women  who  have  had  the  jaundice  and  born  chil¬ 
dren,  agree,  that  they  are  more  violent  than  labour- 
pains.  As  the  difeafe  increafes,  the  yellow  colour  be¬ 
comes  more  and  more  deep  ;  an  itching  is  felt  all  over 
the  fkin  ;  and  even  the  internal  membranes  of  the  vif- 
cera,  the  bon.es,  and  the  brain  itfelf,  become  tinged,  as 
hath  been  fhown  from  diiTedions,  where  the  bones  have 
been  found  tinged  fometimes  for  years  after  the  jaun¬ 
dice  has  been  cured. 

In  like  manner,'  all  the  fecretions  are  affected  with 
the  yellow  colour  of  the  bile,  which  in  this  difeafe  is 
diffufed  throughout  the  whole  mafs  of  fluids.  The  fa¬ 
ll  va  becomes  yellowiih  and  bitter;  the  urine  exceftively 
high  coloured,  in  fueh  a  manner  as  to  appear  almoft 
black  ;  nay,  the  blood  itfelf  is  fometimes  faid  to  ap¬ 
pear  of  a  yellow  colour  when  drawn  from  a  vein  ;  yet 
.Dr  Heberden  fays,  that  he  never  faw  the  milk  altered 
in  its  colour,  even  in  cafes  of  very  deep  jaundice.  In 


cine.  praa;ce 

procefs  of  time  the  blood  begins  to  acquire  a  tendency  Ifferus. 
to  diffolution  and  putrefadion  ;  which  is  known  by  v*— J 

the  patient’s  colour  changing  from  a  deep  yellow  to  a 
black  or  dark  yellow.  Haemorrhages  enfue  from  vari¬ 
ous  parts  of  the  body,  and  the  patients  frequently  die 
of  an  apoplexy  ;  though  in  fome  the  difeafe  degene¬ 
rates  into  an  incurable  dropfy;  and  there  have  not  been 
wanting  inftances  of  fome  who  have  died  of  the  dropfy 
after  the  jaundice  itfelf  had  been  totally  removed. 

Caufes .  As  the  jaundice  conftlts  in  a  diffufion  of 
the  bile  throughout  the  whole  fyftem,  it  thence  fol¬ 
lows,  that  whatever  may  favour  the  diffufion  is  alfo  to 
be  reckoned  among  the  caufes  of  jaundice.  Many  dif- 
putes  have  arifen  concerning  the  manner  in  which  the 
bile  is  introduced  into  the  blood;  but  it  is  now  general¬ 
ly  agreed  that  it  is  taken  up  by  the  lymphatics  of  the 
gall-bladder  and  biliary  duds.  Hence,  a  jaundice 
may  arife  from  any  thing  obftruding  the  paffage  of 
the  bile  into  the  duodenum,  or  from  any  thing  which 
alters  the  iiate  of  the  lymphatics  in  fueh  a  manner  as 
to  make  them  capable  of  abforbing  the  bile  in  its  na¬ 
tural  ftate.  Hence  the  jaundice  n.ay  arife  from  feirrhi 
of  the  liver  or  other  vifeera  prefling  upon  the  biliary 
duds,  and  obftruding  the  paffage  of  the  bile ;  from 
flatus  diftending  the  duodenum,  and  (hutting  up  the 
entrance  of  the  dudus  communis  choledochus  into  it  ; 
from  the  fame  orifice  being  plugged  up  by  vifeid  bile, 
or  other  fordes  ;  but  by  far  the  moft  frequent  caufe  of 
jaundice  is  the  formation  of  calculi,  or  more  properly 
biliary  concretions  1  for  although  they  were  long  con- 
fidcred  as  being  of  a  calcareous  nature,  yet  more  accu¬ 
rate  experiments  have  now  demonftrated,  that  they  con- 
fift  principally  of  a  febaccous  matter;  accordingly,  while 
they  are  fo  light  as  to  fwim  in  water,  they  arc  alfo* 
highly  inflammable.  Thefe  are  found  of  almoft  all 
fizes,  from  that  of  a  fra  all  pea  to  that  of  a  walnut,  or 
bigger  :  they  are  of  different  colours  ;  and  fometimes 
appear  as  if  formed  in  the  inward  part  by  cryftailiza- 
tion,  but  of  lamellae  on  the  outer  part ;  though  fome¬ 
times  the  outward  part  is  covered  with  rough  and 
fhining  cryftals,  while  the  inward  part  is  lamcllated., 

Thefe  enter  into  the  biliary  duds,  and  ohftrud  them, 
caufing  a  jaundice,  with  violent  pain  for  fome  time; 
and  which  can  be  cured  by  no  means  till  the  concretion 
is  either  paffed  entirely  through  the  dudus  communis 
or  returned  into  the  gall-bladder.  Sometimes,  in  the 
opinion  of  many  celebrated  phyfieians,  the  jaundice  is 
occafioncd  by  fpafraodic  conftiidions  of  the  biliary 
duds  ;  but  this  is  denied  by  others,  and  it  is  not  yet 
afeertained  whether  thefe  duds  arc  capable  of  being 
affeded  by  fpafm  or  not,  as  the  exiftence  ’of  mufcular 
fibres  in  them  has  not  with  certainty  been  difeovered. 

It  cannot,  however,  be  denied,  that  violent  fits  of  paf- 
fion  have  often  produced  jaundiec,  fometimes  tempora¬ 
ry,  but  frequently  permanent.  This  has  been  by  fome 
deemed  a  fufficient  proof  of  the  fpafmodic  eontradion 
of  the  duds  ;.  but  their  opponents  fuppofed,  that  the 
agitation  occafioned  by  the  paftion  might  pufh  forward 
fome  biliary  concretion  into  a  narrow  pari  of  the  dud, 
by  which  means  a  jaundice  would  cer ‘.airily  be  pro¬ 
duced,  till  the  concretion  was  either  driven  backward 
or  forward  into  the  duodenum,  altogether.  But  even 
fuppofing  the  duds  them  felves  to  be  incapable  ef  fpafm, 
yet  there  can  be  no  doubt  that  by  a  fpafm  of  the  in- 
teflines  biliary  concretions  may  be  retained  in  the  duds  ; 
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Impeti-  and  indeed  it  is  principally  where  the  dudl  entering 
gines.  obliquely  into  the  inteffine  forms  as  it  were  a  fpecies  of 
u*“ -y—-*  valve  that  thefe  concretions  are  retained. 

In  a  very  relaxed  Hate  of  the  body  there  is  alfo  an 
abforption  of  the  bile,  as  in  the  yellow  fever  \  and  in¬ 
deed  in  all  putrid  diforders  there  is  a  kind  of  yellow illi 
tin£l  over  the  ikin,  though  much  lefs  than  in  the  true 
jaundice.  The  reafon  of  this  is,  that  in  thefe  difor¬ 
ders  there  is  ufually  an  increafed  fecretion  of  bile,  com¬ 
monly  of  a  thinner  confidence  than  in  a  healthy  Hate, 
while  the  orifices  of  the  lymphatics  are  probably  en 
larged,  and  thus  ready  to  abforb  a  fluid  fomewhat 
thicker  than  what  they  ought  to  take  up  in  a  healthy 
Hate  ;  but  thefe  diforders  are  of  fiiort  duration  in  com- 
parifon  with  the  real  jaundice,  which  fometimes  lads 
for  many  years.  Thefe  affedflions,  however,  cannot 
with  propriety  in  any  cafe  be  confidered  as  real  in- 
nances  of  jaundice  ;  for,  to  conditutc  that  difeafe,  bile 
mud  not  only  be  prefent  in  the  blood,  but  wanting  in 
the  alimentary  canal. 

It  is  obfervable,  that  women  are  more  fubjedl  to 
jaundice  than  men,  which  probably  arifes  from  their 
more  fedentary  life  \  for  this,  together  with  fome  of 
the  deprefiing  pafiions  of  the  mind,  is  found  to  pro¬ 
mote  the  acceflion  of  the  difeafe,  if  not  abfolutely  to 
produee  it.  Pregnant  women  alfo  are  frequently  at¬ 
tacked  by  the  jaundice,  which  goes  off  after  their  de¬ 
livery. 

Prognofis .  As  jaundice  may  arife  from  many  dif¬ 
ferent  caufes,  fome  of  which  cannot  be  difeovered  du¬ 
ring  the  patient’s  life,  the  prognofis  mud  on  this  ac¬ 
count  be  very  uncertain.  The  only  cafes  which  admit 
of  a  cure  arc  thofe  depending  upon  biliary  concretions, 
or  obftru&ions  of  the  biliary  dudis  by  vifeid  bile  j  for 
the  concretion',  are  feldom  of  fuch  a  fize  that  the  dudls 
will  not  let  them  pafs-  through,  though  frequently  not 
without  extreme  pain.  Indeed  this  pain,  though  fo 
violent,  and  aimed  intolerable  to  the  fick  perfon,  af¬ 
fords  the  bed  prognofis  }  as  the  phyfician  may  readily 
allure  his  patient  that  there  is  great  hope  of  his  being 
relieved  from  it.  The  coming  on  of  a  gentle  diarrhoea,, 
attended  with  bilious  dools,  together  with  the  ceffation 
of  pain,  are  figns  of  the  difeafe  being  cured.  We  are 
not,  however,  always  to  conclude,  becaufe  the  difeafe 
is  not  attended  with  acute  pain,  that  it  is  therefore  in¬ 
curable  5  for  frequently  the  paflage  of  a  concretion 
through  the  biliary  dudts  is  accompanied  only  with  a 
ft  nfation  of  flight  uneafinefs. 

Cure.  The  great  objedl  to  be  aimed  at  in  the  cure 
of  jaundice  is  unquedionably  the  removal  of  the  caufe 
which  obffrudls  the  paflage  of  bile  into  the  intedines  : 
But  before  this  can  be  accomplifhed,  pradHces  are  of¬ 
ten  neccflary  for  alleviating  urgent  fymptoms  }  whieh 
may  be  done  fometimes  by  fupplving  the  want  of  bile 
in  the  alimentary  canal,  fometimes  by  affording  an 
exit  for  bilious  matter  from  the  general  mafs  of  blood, 
but  mod  frequently  by  obviating  the  effects  of  diflen- 
tion  and  obffrudliun  to  the  circulation  in  the  fy Hem  of 
the  liver. 

The  meafures  to  be  employed  for  the  removal  of  the 
obffrudlion  mud  depend  very  much  on  the  nature  of 
the  obffrudling  caufe. 

When  the  jaundice  arifes  from  indurated  fwellings 
or  fcYhi  of  the  vifeera,  it  is  abfolutely  incurable  ,  ne- 
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verthelefs,  as  thefe  cannot  always  be  difeovered,  the  I<Herus. 
phyfician  ought  to  proceed  in  every  cafe  or  jaundice  as  "V— 
if  it  arofe  from  calculi.  The  indications  here  are,  i.  To 
diffolve  the  concretions  ;  and,  2.  To  prevent  their  for¬ 
mation  a  fecond  time.  But  unhappily  the  medical  art 
has  not  yet  afforded  a  folvent  for  biliary  concretions. 

They  cannot  even  be  diffolved  when  tried  out  of  the 
body  either  by  acids  or  alkalies,  or  any  thing  but  a 
mixture  of  oil  of  turpentine  and  fpirit  of  wine  ;  and 
thefe  fubdances  are  by  far  too  irritating  to  be  given  in 
fufficient  quantity  to  affedl  a  concretion  in  the  biliary 
dudts.  Boerhaave  obferves,  that  difeafes  of  the  liver 
are  much  more  difficult  to  cure  than  thofe  in  any  other 
part  of  the  body  j  becaufe  of  the  difficulty  there  is  in 
getting  at  the  part  affe&ed,  and  the  tedious  and  round¬ 
about  paflage  the  blood  has  to  it.  The  juice  of  com¬ 
mon  grafs  has  indeed  been  recommended  as  a  fpecific 
in  the  jaundice,  but  on  no  good  foundation.  Gliffon 
obferves,  that  black  cattle  are  fubjedt  to  biliary  con¬ 
cretions  when  fed  with  hay  or  dried  draw  in  winter, 
but  kre  cured  by  the  fuccuknt  grafs  in  the  fpring  j 
and  Van  Swieten  tells  a  drange  ffory  of  a  man  who 
cured  himfelf  of  the  juandice  by  living  almoff  entire¬ 
ly  on  grafs,  of  which  he  devoured  fuch  quantities, 
that  the  farmers  were  wont  to  drive  him  out  of  their 
fields  }  but  other  praditioners  have  by  no  means  found 
this  in  any  degree  effedlual.  The  only  method  of  cure 
now  attempted  in  the  jaundice  is  to  expel  the  concre¬ 
tion  into  the  intedines  j  for  which  vomits  and  exer- 
eife  are  the  principal  medicines.  The  former  are 
judly  reckoned  the  mod  efficacious  medicines,  they 
po  werfully  diake  all  the  abdominal  and  thoracic  vifeera  j 
and  thus  tend  to  didodge  any  obdruding  matter  that 
may  be  contained  in  them.  But  if  there  be  a  ten¬ 
dency  to  inflammation,  vomits  mud  not  be  exhibit¬ 
ed  till  bleeding  has  been  premifed.  We  muff  alfo 
proceed  with  caution  if  the  pain  be  very  fharp  \  for 
in  all  cafes  where  the  difeafe  is  attended  with  violent 
pain,  it  will  be  neccflary  to  allay  it  by  opiates  before 
the  exhibition  of  an  emetic.  There  is  alfo  danger, 
that,  by  a  continued  ufe  of  vomits,  a  concretion  which 
is  too  large  to  pafs,  may  be  fo  impacted  in  the  dudls 
that  it  cannot  even  be  returned  into  the  gall-bad- 
der,  which  would  other  wife  have  happened.  In  all 
eafes,  therefore,  if  no  relief  follows  the  exhibition  of 
the  fecond  or  third  emetic,  it  will  be  prudent  to  for¬ 
bear  their  farther  ufe  for  fome  time. 

Of  all  kinds  of  exercife,  that  of  riding  on  horfeback 
is  moff  to  be  depended  upon  m  this  difeafe.  It  ope¬ 
rates  in  the  fame  manner  with  vomits,  namely,  by  the 
concuffion  it  gives  to  the  vifeera  ;  and  therefore  the 
cautions  necefi’ary  to  be  obferved  in  the  ufe  of  vomits 
are  alfo  neceffhry  to  be  obferved  in  the  ufe  of  riding. 
Cathartics  alfo  may  be  of  fervice,  by  cleanfing  the 
prwice  vice,  and  foiiciting  a  difeharge  of  the  bile  into 
the  inteffines  ;  but  they  muff  not  be  of  too  draffic  a 
nature,  elfe  they  may  produce  incurable  obffrudlions, 
by  bringing  forward  conerctions-  that  are  too  large  to 
pafs.  Anodynes  and  the  warm  bath  are  ferviceable  by 
their  relaxing  quality  j  and  the  re  can  be  r.o  doubt, 
that,  from  adHng  as  powerful  antifpafmodrcs,  they  often 
give  an  opportunity  for  the  difeharge  of  concretions 
by  very  flight  caufes,  when  they  would  other  wife  be 
firmly7  retained.  Soap  has.  been  fuppofed  to  do  fervice 
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Dyfaefthe-  .as  a  folvent  $  but  this  is  now  found  to  be  a  miftake,  and 
t  I^e'  ,  it  acts  in  no  other  way  than  as  a  relaxant  or  as  a  gentle 
purgative. 

But  when  all  means  of  relief  fail,  as  in  cafes  of  feir- 
rhus,  we  can  then  only  attempt  to  palliate  the  fymp- 
toms,  and  preferve  the  patient’s  life  as  long  as  poflible. 
This  is  belt  accomplifhed  by  diuretics  *,  for  thus  a  great 
quantity  of  bilious  matter  is  evacuated,  and  the  fyftcm 
is  freed  from  the  bad  confequences  which  enfue  on  its 
damnation  in  the  habit.  But  even  this  is  by  no  means 
equal  to  the  common  evacuation  by  dool  \  nor  can  all 
■the  attempts  to  fupply  the  want  of  bile  in  the  intedines 
by  bitters  and  other  ftomachics  re  (lore  the  patient  to 
his  wonted  appetite  and  vigour.  If  the  pain  be  very 
violent,  we  mud  on  all  occafions  have  recourfe  to 
opiates  ;  or  if  the  blood  has  acquired  a  tendency  to 
diffolution,  it  mud  be  counteracted  by  proper  anti- 
feptics. 

If  the  difeafe  goes  off,  its  return  mud  be  prevented 
by  a  courfe  of  tonic  medicines,  particularly  the  cin¬ 
chona  and  antifcptics  :  but  we  can  by  no  means  be 
certain  that  the  jaundice  will  not  return,  and  that  at 
any  interval ;  for  there  may  be  a  number  of  concre¬ 
tions  in  the  gall-bladder,  and  though  one  has  paffed, 
another  may  very  quickly  follow,  and  produce  a  new 
fit  of  jaundice  \  and  thus  fome  people  have  continued 
to  be  affe&ed  with  the  didemper,  at  ftiort  intervals, 
during  life. 

In  the  Ead  Indies,  mercury  has  been  lately  recom¬ 
mended  as  exceedingly  efficacious  in  diforders  of  the 
liver,  efpecially  thofe  which  follow  intermitting  and 
remitting  fevers.  Dr  Monro,  in  his  Obfervations  on 
the  means  of  preferving  the  health  of  foldiers,  acquaints 
us,  that  he  has  feen  fome  ifteric  cafes  which,  he  thought, 
received  benefit  from  taking  a  few  grains  of  the  fub- 
murias  liydrargyri  at  night,  and  a  purge  next  morning  \ 
and  this  repeated  two  or  three  times  a- week. 

Infants  are  fubjeCI  to  a  temporary  jaundice,  com¬ 
monly  called  the  gum,  foon  after  birth  \  the  caufe  of 
which  is  not  well  underdood.  It  differs  remarkably 
from  the  common  jaundice  •,  as,  in  the  latter,  the  dif¬ 
eafe  is  fird  difcovcrable  in  the  white  of  the  eyes  ;  but 
though  the  fkin  of  infants  in  the  gum  is  all  over  yel¬ 
low,  their  eyes  always  remain  clear.  The  diforder 
goes  off  fpontancoudy,  or  by  the  ufe  of  a  gentle  pur¬ 
gative  or  two. 

557  Class  IV.  LOCALES. 

Vitia,  Sauv.  Clafs  I.  Lin.  Clafs  XI.  Vog .  Clafs  X. 

Sag.  Clafs  I. 

Plagae,  Sag.  Clafs  II. 

Morbi  organici  Au<fforum. 

358  Order  I.  DYSESTHESIA. 

Dyfiefthefiae,  Sauv.  Clafs  VI.  Ord.  I.  Sag.  Clafs  IX. 

Ord.  I. 

Genus  XCII.  CALIGO. 

The  Cataract. 

Caligo,  Sauv.  gen.  153.  Vog .  288!  Sag,  gem  259. 
Catara&a,  Lin.  109. 


C  1  N  E-  Prance 

A  cataraB  is  tin  obflructtou  of  the  pupil,  by  the  in-Amauroik 
terpofition  of  fome  opaque  fubdance  which  either  di- 
minidies  or  totally  extinguidies  the  fight.  It  is  o-C- 
uerally  an  opacity  in  the  crydalline  humour.  In  a  re¬ 
cent  or  beginning  cataraB,  the  fame  medicines  are  to 
be  ufed  as  in  the  gutta  ferena  ;  and  they  will  fometime* 
fucceed.  But  when  this  does  not  happen,  and  the  ca¬ 
taract  becomes  firm,  it  mud  be  couched,  or  rather  ex¬ 
tracted  ;  for  which  operation,  fee  Surgery. — Dr 
Buchan  fays  lie  has  refolved  a  rceent  eataraCt  by  giving 
the  patient  fome  purges  with  calomel,  keeping  a  poul¬ 
tice  of  fredi  hemlock  condantly  upon  the  eye,  and  a 
perpetual  blider  on  the  neck. 

There  is,  however,  but  little  reafon  to  fuppefe  that 
thefe  practices  will  frequently  fucceed.  A"  refolution 
can  only  be  effeCted  here  by  an  abforption  of  the 
opaque  matter  ;  and  where  this  is  poffible,  there  is  per¬ 
haps  a  better  chance  of  its  being  effeCted  by  the 
agency  of  the  eleCtric  duid  than  by  any  other  means. 

For  this  purpofe  eleCtricity  is  chiefly  applied  under  the 
form  of  the  eleBric  aura,  as  it  has  been  called  j  but 
even  this  is  very  rarely  fuecefsful* 

Genus  XCIII.  AMAUROSIS.  3c* 

The  Gutta  Serena. 

Amaurofis,  Sauv.  gen.  155.  Lin.  no.  Vog.  238. 

Sag.  261. 

Amblyopia,  Lin.  108.  Vog.  236. 

A  gutta  ferena  is  an  abolition  of  the  fight  without 
any  apparent  caufe  or  fault  in  the  eyes.  In  every  cafe 
it  depends  on  an  affeCtion  of  fome  part  of  the  optic 
nerve.  But  the  affcCtions  which  may  produce  this 
difeafe  are  of  different  kinds.  When  it  is  owing  to  a 
decay  or  wading  of  the  optic  nerve,  it  does  not  admit 
of  a  cure  \  but  when  it  proceeds  from  a  comprcffion 
of  the  nerves  by  redundant  humours,  thefe  may  be  in 
fome  meafure  drained  off,  and  the  patient  relieved. 

For  this  purpofe,  the  body  muff  be  kept  open  with 
the  laxative  mercurial  pills.  If  the  patient  be  young, 
and  of  a  fanguine  habit,  he  may  be  bled.  Cupping 
with  fcarifications  on  the  back  part  of  the  head  will 
like  wife  be  of  ufe.  A  running  at  the  nofe  may  be 
promoted  by  volatile  falts,  ftimulating  powders,  &c. 

But  the  mod  likely  means  of  relieving  the  patient, 
are  iffues  or  bliders  kept  open  for  a  long  time  on  the 
back  part  of  the  head,  behind  the  ears,  or  on  the 
neck  }  which  have  been  known  to  redore  fight  even  af¬ 
ter  it  had  been  for  a  confiderable  time  lod. — Should 
thefe  fail,  recourfe  mud  be  had  to  a  mercurial  faliva- 
tion  \  or,  what  will  perhaps  anfwer  the  purpofe  better, 

1 2  grains  of  the  corrofive  fublimate  mercury  may  be 
diffolved  in  an  Engliffi  pint  and  a  half  of  brandy,  and 
a  table  fpoonful  of  it  taken  twice  a-day,  drinking  half 
a  pint  of  the  decoCfion  of  farfaparilla  after  it. — Of 
late  eleClricity  has  been  much  celebrated  as  edicacious, 
when  no  other  thing  could  do  fervice  \  and  here  it  has 
in  fome  degree  the  fame  chance  of  fuccefs  as  in  ether 
cafes  of  infenfibility,  depending  on  an  affe&icn  of  the 
nerves,  in  fome  of  which  it  ha3  certainly  in  particular 
cafes  been  of  ufe. 

In  the  amaurofis,  Dr  Porterfield  obferves,  that  it  is 
of  the  utmod  confequence  to  know  of  how  long  dand- 
ing  the  difeafe  lias  been  ;  which  is  not  always  eafily' 
done  if  one  eye  only  be  affe6led.  This  is  a  very  effen- 
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Practice'. 

Dyfeft He-  tial  point ;  beeaufe  an  amaurofis  of  long  (landing  is  al- 
*fi»-  together  incurable.  Mr  Boyle  mentions  the  cafe  of  a 
"  man  who  had  a  cataraft  for  fcveral  years  without  know¬ 

ing  it  himfelf,  though  others  did.  He  difcovered  it 
at  la  It  by  happening  to  rub  his  found  eye,  and  was  fur- 
priftd  to  find  himfelf  in  the  dark.  When  a  perfon, 
therefore,  has  a  gutta  ferena  only  in  one  of  the  eyes,  he 
may  think  that  the  eye  has  but  lately  loft  the  power  of 
fight }  though  this  perhaps  has  been  the  cafe  for  feveral 
years.  On  the  other  hand,  he  may  imagine  that  a  re¬ 
cent  difeafe  of  this  kind  is  really  of  long  (landing.  But 
by  inquiring  at  what  time  he  firft  became  fubje6l  to 
miftakes  in  all  actions  that  require  the  diftance  to  be 
exa&ly  diftinguifhed,  as  in  pouring  liquor  into  a  giafs, 
(huffing  a  candle,  or  threading  a  needle,  we  may  difeo- 
ver  the  age  of  the  difeafe,  and  thence  be  affifted  to  form 
a  more  juft  prognoftic  with  refpe6l  to  its  cure.  Dr 
Porterfield  gives  an  inftanee  of  his  eonjedluring  in  this 
manner  eoneerning  the  cafe  of  a  young  lady  who  had 
difcovered  a  lofs  of  fight  in  one  of  her  eyes  only  the 
day  before.  The  difeafe  was  thought  to  be  of  long 
(landing  ;  but  as  the  do£lor  found  that  (lie  had  only 
been  fubje6l  to  miftakes  of  the  kind  above  mentioned 
for  about  a  month,  he  drew  a  favourable  prognoftic,  and 
the  difeafe  was  eured. 

Genus  XCIV.  DYSOPIA. 

Depraved  Vision : 

Amblyopia,  Sauv.  gen.  154.  Sag.  2 58. 

There  are  feveral  fpecies  referred  to  this  genus  by 
Dr  Cullen,  viz. 

1.  Dysopta  Tenebrarum  ;  2.  Dysopia  Luminis. — 
The  former  of  thefe  is  properly  the  ny&alopia ,  or  night- 
blindnefs,  of  ancient  authors.  But  amongft  both  the 
Greek  and  Latin  writers,  there  is  a  diredt  oppofition  in 
the  ufe  of  this  word  nyctalopia  ;  fome  faying  it  fignifies 
“  thofe  who  cannot  fee  by  night,”  and  others  exprefs 
by  it  6i  thofe  who  eannot  fee  during  the  day,  but  during 
the  night” — The  difference  in  the  account  of  this  dis¬ 
order,  as  to  its  appearing  in  the  night  or  in  the  day,  is 
reeoneiled  by  confidering  it  as  of  the  intermitting  kind  : 
the  difference  then  will  eonfift  in  the  different  times  of 
its  approach  \  fo  it  may  be  ealled  periodical  blindnefs. 
Intermitten ts  appearing  in  a  variety  of  modes,  and  the 
fueeefs  of  einchona  in  fome  inftances  of  this  fort  of 
blindnefs,  both  favour  the  opinion  of  its  being  an  inter- 
term  ittent  difeafe  of  the  eyes ;  and  this  view  has  ac¬ 
cordingly  been  taken  of  it  by  fome  late  writers,  parti- 
^  cularly  in  fome  papers  in  the  Londou  Medical  Obfer- 
vations,  and  Medical  Tranfadlions. 

3.  Dysopia  PROXIMORUM  ( Prefbytia ),  or  the  defedl 
of  thofe  who  fee  onhf  at  too  great  di/lance.  4.  Dysopia 
DlSSITORUM  ( Myopia ),  or  the  defe£l  of  thofe  who  are 
fjortfighted. — Thefe  are  diforders  which  depend  on  the 
original  ftru£lure  or  figure  of  the  eye,  therefore  admit 
of  no  eure.  The  inconveniences  arifing  from  them 
may,  however,  be  in  fome  meafure  remedied  by  the 
help  of  proper  glaffcs.  The  former  requires  the  aid  of 
a  convex,  and  the  latter  of  a  coneave  giafs. 

5.  Dysopia  LATERALIS  ;  a  defe6l  by  which  objetfls 
cannot  be  viewed  diftindlly  but  in  an  oblique  pofition. 
— Thus,  in  viewing  an  objeft  placed  on  the  left,  they 
turn  their  face  and  eyes  to  the  right,  and  vice  verft . — 


This  diforder  may  proceed  from  various  eaufes  both 
natural  and  aeeidental,  fome  of  whieh  admit  of  no  re¬ 
medy.  If  it  be  occafioncd  by  a  partial  adhefion  of  the 
eyelids,  the  hand  of  the  furgeon  is  required  :  if  by  a 
tranfverfe  pofition  of  the  pupil,  fome  mechanical  con¬ 
trivance  is  neeeffary.  If  it  be  owing  to  an  albugo  co¬ 
vering  part  of  the  pupil,  or  to  a  film  rendering  a  por¬ 
tion  of  the  cornea  opaque,  the  remedies  for  thefe  affec¬ 
tions  are  to  be  here  applied. 

Genus  XCV.  PSEUDOBLEPSIS. 
lM AGIN  ART  VISION  of  Objedls  which  do  not  exift. 

Suffufio,  Sauv.  gen.  217.  Sag.  329. 

Phantafma,  Lin.  73.  Sag.  289. 

This  very  often  takes  place  when  the  body  is  dif- 
eafed,  and  then  the  patient  is  faid  to  be  delirious. 
Sometimes,  however,  in  thefe  eafes,  it  does  not  amount 
to  delirium ;  but  the  perfon  imagines  he  fees  gnats  or 
other  infe6ls  flying  before  his  eyes  'y  or  fometimes,  that 
every  thing  he  looks  at  has  black  fpots  in  it,  which 
lad  is  a  very  dangerous  fign.  Sometimes  alfo  fparks 
of  fire  appear  before  the  eyes  ;  which  appearances  are 
not  to  be  difregarded,  as  they  frequently  precede  apo¬ 
plexy  or  epilepfy.  Sometimes,  however,  people  have 
been  affected  in  this  manner  during  life  -without  feeling 
any  other  ineonvenienee.  Such  a  diforder  can  rarely  if 
ever  be  cured. 

Genus  XCVI.  DYSECOEA. 

DEAFNESS ,  or  Difficulty  of  Hearing. 

Genus  XCVII.  PARACUSIS. 

Depravation  of  HEARING. 

Paraeufis,  Sauv,  gen.  159.  Sag.  26 5. 

Syrigmus,  Sauv.  gen.  219.  Sag.  231. 

The  functions  of  the  ear  may  be  injured  by  wounds, 
uleers,  or  any  thing  that  hurts  its  fabric.  The  hear¬ 
ing  may  likewife  be  hurt  by  exceffive  noife  5  violent 
colds  in  the  head  ;  fevers  ;  hard  wax,  or  other  fub- 
ftances  (licking  in  the  cavity  of  the  ear  ;  too  great  a 
degree  of  moifture  or  drynefs  of  the  ear.  Deafnefs  is 
very  often  the  effe6l  of  old  age,  and  is  incident  to 
moil  people  in  the  decline  of  life.  Sometimes  it  is  ow¬ 
ing  to  an  original  fault  in  the  ftru£lure  or  formation  of 
the  ear  itfelf.  When  this  is  the  cafe  it  admits  of  no 
cure  ,  and  the  unhappy  perfon  not  only  continues  deaf, 
but  generally  likewife  dumb,  for  life. 

When  deafnefs  is  the  effedl  of  wounds  or  ulcers  of 
the  ears,  or  of  old  age,  it  is  not  eafily  removed.  When 
it  proceeds  from  eold  applied  to  the  head,  the  patient 
mud  be  careful  to  keep  his  head  -warm,  efpecially  in 
the  night ;  he  fhould  likewife  take  fome  gentle  purges, 
and  keep  his  feet  warm,  and  bathe  them  frequently  in 
lukewarm  water  at  bedtime.  When  deafnefs  is  the  ef¬ 
fect  of  a  fever,  it  generally  goes  off  after  the  patient, 
recovers.  If  it  proceed  from  dry  -wax  (licking  in  the 
ears,  it  may  be  foftened  by  dropping  oil  into  them  y 
afterwards  they  mud  be  fyringed  with  warm  milk  and 
water. 

If  deafnefs  proceeds  from  drynefs  of  the  ears,  which 
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may  be  known  by  looking  into  them,  half  an  ounce 
of  the  oil  of  fweet  almonds,  and  the  fame  quantity  of 
camphorated  fpirit  of  wine,  or  tindlure  of  afafoetida, 
may  be  mixed  together,  and  a  few  drops  of  it  put  into 
the  ear  every  night  at  bedtime,  flopping  them  after¬ 
wards  with  a  little  wool  or  cotton.  Some,  inflead  of 
oil,  put  a  fmall  flice  of  the  fat  of  bacon  into  each  ear, 
which  is  faid  to  anfwer  the  purpofe  very  well. — When 
the  ears  abound  with  moiflure,  it  may  be  drained  off  by 
an  iffue  or  feton,  which  fhould  be  made  as  near  the  af- 
fedled  parts  as  poftible. 

Some,  for  the  cure  of  dcafnefs,  recommend  the  gall 
of  an  eel  mixed  with  fpirit  of  wine,  to  be  dropped  in¬ 
to  the  ear  ;  others,  equal  parts  of  Hungary  water  and 
fpirit  of  lavender.  Etmuller  extols  amber  and  mufk  *, 
and  Brookes  fays,  he  has  often  known  hardnefs  of  hear¬ 
ing  cured  by  putting  a  grain  or  two  of  mufk  into  the 
ear  with  cotton  wool.  Where,  however,  an  applica¬ 
tion  with  confiderable  flimulant  power  is  necelfary, 
camphorated  oil,  with  the  addition  of  a  few  drops  of 
volatile  alkaline  fpirit,  may  be  confidered  as  one  of  the 
beft.  It  is  proper,  hovrever,  to  begin  with  a  fmall  quan¬ 
tity  of  the  alkali,  increafing  it  as  the  ear  is  found  to 
bear  it.  In  fome  inftances,  where  deafnefs  depends  on 
a  flate  of  infenfibility  in  the  nerves,  eledlricity,  parti¬ 
cularly  under  the  form  either  of  fparks,  or  of  the  elec¬ 
tric  aura,  has  been  employed  with  great  fuccefs.  Great 
benefit  has  alfo  in  fome  cafes  been  derived  from  galva- 
liifm.  But  thefe  and  other  applications  mull  be  varied 
according  to  the  caufe  of  the  diforder. 

Though  fuch  applications  may  fometimes  be  of  fer- 
vice,  yet  they  much  oftener  fail,  and  frequently  they 
do  hurt.  Neither  the  eyes  nor  ears  ought  to  be  tam¬ 
pered  with  ;  they  arc  tender  organs,  and  require  a  very 
delicate  touch.  For  this  reafon,  what  we  would  chief¬ 
ly  recommend  in  deafnefs,  is  to  keep  the  head  warm. 
From  whatever  caufe  this  diforder  proceeds,  this  is  al¬ 
ways  proper  j  and  more  benefit  has  often  been  derived 
from  it  alone,  in  the  moll  obftinate  cafes  of  deafnefs, 
than  from  any  medicines  whatever. 

Genus  XCVIII.  ANOSMIA. 

DcfeB  of  Smelling. 

Anofmia,  Sauv.  gen.  156.  Lin .  113.  Vog .  248. 

Sag.  262. 

Caufes .  Morbid  affcdlions  in  the  fenfe  of  fmelling, 
may  be  confidered  with  refpedl  to  their  caufes,  as  arif- 
ing  from  one  of  two  fources  }  either  from  fome  orga¬ 
nic  affedlion  of  the  parts  here  principally  concerned, 
or  from  a  mere  atonic  Hate  of  the  parts  without  any 
obvious  affection.  The  fenfe  of  fmelling  may  be  di- 
minilhed  or  deffroyed  by  various  difeales  of  the  parts  j 
as,  the  moifture,  drynefs,  inflammation  or  fuppuration 
of  that  membrane  which  lines  the  infide  of  the  nofe, 
commonly  called  the  olfaBory  membrane  ■;  the  compref- 
lion  of  the  nerves  which  fupply  this  membrane,  or  fome 
fault  in  the  brain  itfelf  at  their  origin.  A  defect,  or 
too  great  a  degree  of  folidiiy,  of  the  fmall  fpongy 
bones  of  the  upper  jaw,  the  caverns  of  the  forehead, 
&c.  may  likewife  impair  the  fenfe  of  fmelling.  It 
may  alfo  be  Injured  by  a  collection  of  fetid  matter  in 
thofe  caverns,  which  keeps  conftantly  exhaling  from 


them.  Few  things  are  more  hurtful  to  the  fenfe  of 
fmelling  than  taking  great  quantities  of  fnuff. 

Cure .  When  the  nofe  abounds  with  moifture,  after 
gentle  evacuation*,  fueh  things  as  tend  to  take  off  ir¬ 
ritation  and  coagulate  the  thin  (harp  ferum  may  be  ap¬ 
plied  j  as  the  oil  of  anife  mixed  with  fine  flour,  cam- 
phire  diffolved  in  oil  of  almonds,  &c.  The  vapours  of 
amber,  frankineenfe,  gum-maftic,  and  benzoin,  may 
likewife  be  received  into  the  nofe  and  mouth.  For 
moiftening  the  mucus  when  it  is  too  dry,  fome  recom¬ 
mend  fnuff  made  of  the  leaves  of  marjoram,  mixed  with 
oil  of  amber,  and  anifeed  \  or  a  fternutatory  of  calcined 
fulphate  of  zinc,  1 2  grains  of  which  may  be  mixed  with 
two  ounces  of  marjoram- water  and  filtrated.  The  fleam 
or  vapour  of  vinegar  thrown  upon  hot  iron  received  up 
the  noftrils  is  likewife  of  ufe  for  foftening  the  mucus, 
opening  obftrudlions,  &;c. 

If  there  be  an  ulcer  in  the  nofe,  it  ought  to  be 
dreffed  with  fome  emollient  ointment,  to  which,  if  the 
pain  be  very  great,  a  little  laudanum  may  be  added. 
If  it  be  a  venereal  ulcer,  it  is  not  to  be  cured  without 
mercury.  In  that  cafe,  the  folution  of  the  corr olive 
fublimate  in  brandy  may  be  taken,  as  diredled  in  the 
gutta  ferena.  The  ulcer  ought  likewife  to  be  walked 
with  it  j  and  the  fumes  of  cinnabar  may  be  received 
up  the  noflrils. 

If  there  be  reafon  to  fufpeft  that  the  nerves  which 
fupply  the  organs  of  fmelling  are  inert  or  want  ftimu- 
lating,  volatile  falts,  ftrong  fnuffs,  and  other  things 
which  occafion  fneezing,  may  be  applied  to  the  nofe. 
The  forehead  may  likewife  be  anointed  with  balfam 
of  Peru,  to  ivhich  may  be  added  a  little  of  the  oil  of 
amber. 

Genus  XCIX.  AGEUSTIA. 

DcfeB  of  Tasting. 

Ageuftia,  Sauv.  gen.  157.  Sag.  263. 

Agcuftia,  Lin.  114. 

Apogeulis,  Vog.  449. 

Caufe.  This  difeafe  alfo  may  arife  either  from  an 
organic  affection,  or  an  atonic  ft  ate  of  the  parts.  The 
tafte  may  be  diminifhed  by  crufts,  filth,  mucus,  aphthce, 
pellicles,  warts,  &c.  covering  the  tongue  j  it  may  be 
depraved  by  a  fault  oi  the  faliva,  which,  being  dif- 
charged  into  the  mouth,  gives  the  fame  fenfation  as  if 
the  food  which  the  perfon  takes  had  really  a  bad  tafte  j 
or  it  may  be  entirely  deitroyed  by  injuries  done  to  the 
nerves  of  the  tongue  and  palate.  Few  things  prove 
more  hurtful  either  to  the  fenfe  of  tailing  or  fmelling 
than  obftinate  colds,  efpecially  thofe  which  affedl  the 
head. 

Cure .  When  the  tafte  is  diminifhed  by  filth,  mu¬ 
cus,  &c.  the  tongue  ought  to  be  feraped,  and  fre¬ 
quently  waftied  with  a  mixture  of  whaler,  vinegar,  and 
honey,  or  fome  other  detergent.  When  the  faliva  is 
vitiated,  which  feldom  happens  unlefs  in  fevers  or 
other  difeafes,  the  curing  of  the  diforder  is  the  cure  of 
this  fy  nip  tom.  To  relieve  it,  however,  in  the  mean 
time,  the  following  practices  may  be  of  ufe  :  if  there 
be  a  bitter  tafte,  it  may  be  taken  away  by  vomits, 
purges,  and  other  things  which  evacuate  bile:  what 
is  called  a  tiidorous  tafey  arifing  from  putrid  humours, 

is 
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Oyforexi*.  is  corrected  by  tile  juice  of  citrons,  oranges,  mid  other 
w-y— acids  :  a  fait  tafte  is  cured  by  plentiful  dilution  with 
watery  liquors :  an  acid  tafte  is  deftroyed  by  abforbents 
’•and  alkaline  falts,  as  powder  of  oyfter-ftielis,  fait  of 
"'wormwood,  &c. 

Wheit  the  fenfibility  of  the  nerves  which  fupply  the 
organs  of  tafte  is  diminiftied,  the  chewing  of  horlc- 
radilh,  and  of  other  ftimulating  fubftances,  will  help  to 
'recover  it. 

5S7  Genus  C.  ANAESTHESIA. 

DefeB  of  the  Serif e  of  FEELING . 

Sauv .  gen.  161.  Lin.  218.  Vog .  267. 

Caufes ,  &c.  This  fenfe  may  be  hurt  by  any  thing 
that  obftrufts  tire  nervous  fyftcm,  or  prevents  its  being 
regularly  conveyed  to  the  organs  of  touching,  as  pref- 
fure,  extreme  cold,  &.c.  It  may  like  wife  be  hurt  by 
too  great  a  degree  of  fenftbility,  when  the  nerve  is  not 
fufticiently  covered  by  the  cuticle  or  fcarf-fkin,  or  where 
there  is  too  great  a  tenfion  of  it,  or  it  is  too  delicate. 
Whatever  diforders  the  fundtions  of  the  brain  and 
nerves,  hurts  the  fenfe  of  touching.  Hence  it  appears 
to  proceed  from  the  fame  general  caufcs  as  palfy  and 
apoplexy,  and  requires  nearly  the  fame  method  of  treat¬ 
ment. 

In  a  flupor ,  or  defeat  of  touching,  which  arifes 
from  an  obftru&ion  of  the  cutaneous  nerves,  the  pa¬ 
tient  muft  firft  be  purged  \  afterwards  fuch  medicines 
as  excite  the  a6tion  of  the  nerves,  or  ftimulatc  the  fy- 
ftem,  may  be  ufed.  For  this  purpofe,  the  fpirit  of 
hartfhorn,  either  by  itfelf  of  combined  with  eflcntial 
oils,  horfe-radifti,  8tc.  may  be  taken  inwardly  ;  the 
difordered  parts,  at  the  fame  time,  may  be  frequently 
rubbed  with  frefh  nettles  or  fpirit  of  fal  ammoniac. 
Blifters  and  flnapifms  applied  to  the  parts  will  likewife 
be  of  ufe  *,  and  alfo  warm  bathing,  efpecially  in  the  na¬ 
tural  hot  baths. 


Order  II.  DYSOREXIAE. 


Sect.  I.  APPETrWS  ERRONEl. 


Morofitates,  Sauv,  Clafs  VIII.  Order  II.  Sag • 
Clafs  XIII.  Order  II. 

Pathetici,  Lin .  Clafs  V.  Order  II. 

Hyperaefthcfes,  Vog,  Clafs  VII. 

Genus  Cl.  BULIMIA. 

Insatiable  Hunger,  cr  Canine  Appetite . 

Bulimia,  Sauv.  gen.  223.  Lin .  79.  Sag,  gen.  335. 

Bulimus,  Vog,  296. 

Addephagia,  Vog.  297* 

Cynorexia,  Vog.  298. 

This  difeafe  is  commonly  owing  to  fome  fault  in 
the  ftomach,  by  which  the  aliments  are  thrown  out 
too  foon  *,  and  unlcfs  the  perfon  be  indulged  in  his 
defire  for  eating,  he  frequently  falls  into  fainting  fits. 
Sometimes  it  is  attended  with  fuch  a  ftate  of  the  fto- 
niach,  that  the  aliment  is  rejected  by  vomit  almoft  im¬ 
mediately  after  being  fw allowed  ;  after  which  the  ap¬ 
petite  for  food  returns  as  violent  as  ever.  But  there 
Vol.  XIII.  Part  II. 
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are  many  circutn fiances  which  feem  to  render  it  pro¬ 
bable  that  it  more  frequently  arifes  from  a  morbid  w 
condition  of  the  fecreted  fluid  poured  into  the  fto¬ 
mach,  by  means  of  which  the  aliment  is  diffolved. 
When  the  activity  of  this  fluid  is  morbidly  increafed, 
it  will  both  produce  too  fudden  a  folution  of  the  folid 
aliment*  and  likewife  operate  as  a  powerful  and  pecu¬ 
liar  ftimulus  to  the  ftomaeh,  giving  an  uneafy  fcnfa- 
tion,  fimilar  to  that  which  takes  place  in  natural  hun¬ 
ger.  Such  things  are  proper  for  the  cure  as:  may  en¬ 
able  the  ftomach  to  perform  its  office  :  ehalybeates  and 
other  tonies  will  generally  be  proper.  In  fome,  brandy 
drunk  in  a  morning  has  been  ufeful  ;  and  frequent 
fmoking  tobacco  has  relieved  others.  Oil,  fat  meat, 
pork,  opiates,  and  in  fhort  every  thing  which  in  a  found 
perfon  would  be  moft  apt  to  pall  the  appetite,  may  alfo 
be  ufed  as  temporary  expedients,  but  cannot  be  ex¬ 
pected  to  perform  a  cure.  In  fome,  the  pylorus  has 
been  found  too  large  ;  in  which  cafe  the  diieafe  muft 
have  been  incurable. 


Bulimia. 


Genus  CII.  POLYDIPSIA. 

Excessive  Thirst. 

Polydipfia,  Sauv.  gen.  224.  Lin.  80.  Vog.  275* 
Sag.  336. 

This  is  almoft  always  fymptomatic  j  and  occurs  in 
fever,  drepfy,  fluxes,  &c.  The  cure  is  very  generally 
obtained  only  by  the  removal  of  the  primary  difeafe  ; 
and  it  is  beft  palliated  by  the  gradual  introduction  of 
diluents  :  But  when  thefe  are  contraindicated,  it  may* 
often  be  fucce&fully  obviated  by  fuch  articles  taken 
into  the  mouth  as  have  effect  in  augmenting  the  flow 
of  faliva. 


Genus  CIII.  PICA. 

Longing,  or  Falfe  Appetite . 

Pica,  Sauv.  gen.  222.  Sag.  334. 

Citta,  Lin.  78. 

Allotriophagia,  Vog.  299. 

Malacia,  Fog .  300. 

The  pica  is  alfo  very  generally  fymptomatic  of  other 
difeafies,  as  of  worm?,  chlorofis,  pregnancy,  &c. ;  and  is 
therefore  chiefly  to  be  combated  by  the  removal  of  the 
primary  affection.  It  may,  however,  be  obferved,  that 
peculiar  longings  occurring  in  certain  difeafes,  as  for 
example  in  fevers,  often  point  out  a  natural  cure.  The 
indulgence  of  fuch  appetites  to  a  moderate  degree  is 
feldom  productive  of  any  inconvenience,  and  often  fol¬ 
lowed  by  the  beft  eonfecpiences. — Hence  there  are  fome 
practitioners  who  think  that  fuch  craving  fliould  very 
generally  be  indulged ;  particularly  when  the  patient 
can  aftign  no  reafon  whatever  for  fueh  particular  long¬ 
ings,  but  is  merely  prompted  by  an  uncommon  and  in¬ 
explicable  defire. 

Genus  CIV.  SATYRIASIS. 

Satyriafis.  Sauv.  gen.  228.  Lin .  Si.  Sag.  340. 

Satyrurfi s  is  a  violent  defirc  of  venery  in  men,  even 
fo  that  reafon  is  depraved  by  it.  The  pulfe  is  quick, 
and  the  breathing  fiiort  5  the  patient  is  fleeplcfi,  thirfty, 
3  K  ail’d 
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Dyforexi^  and  loathes  his  food  j  the  urine  is  evacuated  with  dif- 
'Acuity,  and  a  fever  foon  comes  on.  Thefe  fymptoms, 
however,  are  probably  not  fo  much  the  confequence  of 
fatyriafis,  as  merely  concomitant  effedls  refulting  from 
the  fame  caufe.  And  indeed  this  affection  is  moll 
frequently  the  concomitant  of  a  certain  modification 
of  infanity.  The  nature  and  caufe  of  this  affection 
are  in  moll  inltances  very  little  afeertained  j  but  as  far 
as  we  are  acquainted  with  the  treatment,  it  agrees  very 
much  with  the  affection  next  to  be  mentioned,  which, 
of  the  two,  is  the  moll  common  occurrence. 

373  Genus  CV.  NYMPHOMANIA. 

Furor  Uterinus. 

Nymphomania,  Sauv.  22g.  Sag.  341. 

Satyrialls,  Lin.  81. 

The  furor  uterinus  is  in  moll  inllances  either  a 
fpecies  of  madnefs  or  a  high  degree  of  hyllerics.  Its 
immediate  caufe  is  a  preternatural  irritability  of  the 
uterus  and  pudenda  of  women  (to  whom  the  diforder  is 
proper),  or  an  unufual  acrimony  of  the  fluids  in  thefe 
parts. — Its  prefence  is  known  by  the  wanton  behaviour 
of  the  patient :  Ihe  fpcaks  and  a£ls  with  unrellrained 
obfeenity  ;  and  as  the  diforder  increafes,  Ihe  fcolds, 
cries,  and  laughs,  by  turns.  While  reafon  is  retained, 
Ihe  is  lilent,  and  feems  melancholy,  but  her  eyes  dif- 
cover  an  unufual  wantonnefs.  The  fymptoms  are  bet¬ 
ter  and  worfe  until  the  grcateil  degree  of  the  diforder 
approaches,  and  then  by  every  word  and  aftion  her 
condition  is  too  manifell. — In  the  beginning  a  cure  may 
be  hoped  for  \  but  if  it  continue,  it  degenerates  into  a 
mania.— In  order  to  the  cure,  blood-letting  is  common¬ 
ly  recommended  in  proportion  to  the  patient’s  llrength. 
Camphor  in  dofes  of  15  or  20  grains,  with  nitre,  and 
fmall  dofes  of  the  tinflure  of  opium,  Ihould  be  repeated 
at  proper  intervals.  Some  venture  to  give  cerufa  aceta- 
ta  in  dofes  from  three  to  five  grains.  Befides  bleeding, 
cooling  purges  Ihould  alfo  be  repeated  in  proportion  to 
the  violence  of  fymptoms,  &c.  What  is  ufeful  in 
maniacal  and  hypochondriac  diforders,  is  alfo  ufeful 
here,  regard  being  had  to  fanguine  or  phlegmatic  ha¬ 
bits,  &c.  When  the  delirium  is  at  the  height,  give 
opiates  to  compofe  j  and  ufe  the  fame  methods  as  in  a 
phrenitis  or  a  mania.  Injections  of  barley-water,  with 
a  fmall  quantity  of  hemlock-juice,  according  to  Rive- 
rius,.  may  be  frequently  thrown  up  into  the  uterus  r 
this  is  called  Specific  ;  but  matrimony,  if  poflible,  Ihould 
be  preferred.  For  although  this  cannot  be  reprefent- 
ed  as  a  cure  for  the  difeafe  when  in  an  advanced  date, 
yet  there  is  reafon  to  believe  that  it  has  not  unfre- 
quently  prevented  it  where  it  w^ould  otherwife  have 
taken  place. 

374  Genus- CVI.  NOSTALGIA. 

Vehement  DESIRE  of  REVISITING  one's  COUNTRY. 

Noflalgia,  Sauv.  gen.  226.  Lin,  83.  Sag.  338. 

This  is  to  be  reckoned  a  fpecies  of  melancholy  5  and 
unlcfs.  it  be  indulged,  it  very  commonly  proves  not 
only  incurable  but  even  fatal.  Although  it  cannot 
be  confidered  as  altogether  peculiar  to  any  nation, 
yet  it  is  obftrved  to  be  much  more  frequent  with 
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fome  than  with  others  \  and  it  has 
remarked  among  Swifs  foldiers  in  the 
dates. 


Pra&icc 


particularly  been  Noftalp*. 
fervice  of  foreign  v 


Sect.  II.  APPETITUS  DEFICIENTES. 

Anepithymiae,  Sauv.  Clafs  VI.  Ord.  II.  Saa.  IX. 

Ord.  II. 

Privativi,  Lin.  Clafs  VI.  Order  III. 

Adynamiae,  Vog.  Clafs  VI. 

Genus  CVII.  ANOREXIA. 

375 

Want  of  Appetite. 

Anorexia,  Sauv .  gen.  162.  Lin.  116.  Vog.  279. 

Sag.  268. 

The  anorexia  is  fymptomatic  of  many  difeafes,  but' 
feldom  appears  as  a  primary  affeCtion  ;  and  it  is  very 
generally  overcome  only  by  the  removal  of  the  affedion 
on  which  it  depends. 

Genus  CVIII.  ADIPSIA. 

376 

Want  of  Thirst. 

Adipfia,  Sauv.  gen.  163.  Lin.  117.  Vog.  281.  Sag. 

2  69. 

This  by  Hr  Cullen  is  reckoned  to  be  always  fymp¬ 
tomatic  of  fome  didemper  affeCting  the  fenforium  com¬ 
mune. 


Genus  CIX.  ANAPHRODISIA. 

Impotence  to  VENER  Y. 

Anaphrodifia,  Sauv.  gen.  164.  Sag.  270. 

Atecnia,  Lin.  119. 

Agenefia,  Vog.  283. 

For  this,  fee  the  article  Impotence  in  the  alphabe¬ 
tical  order. 


Order  III.  DYSCINESLE. 

Genus  CX.  APHONIA. 
Lofs  of  Voice. 
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Aphonia,  Sauv.  gen.  166.  Lin.  115.  Vog.  253. 

Sag.  272. 

The  lofs  of  voice  may  proceed  from  various  caufcs. 
If  one  of  the  recurrent  nerves,  which  arc  formed  by 
the  par  vagum  and  the  nervus  accejforius ,  and  reach 
the  larynx,  be  cut,  the  perfon  is  capable  of  only  as  it 
were  a  half-pronunciation  ;  but  if  both  be  cut,  the 
fpeech  and  voice  are  both  lod.  The  lofs  of  fpeech 
happening  in  hyderic  patients  is  alfo  called  aphonia ; 
but  more  properly  that  lofs  of  fpeech  is  thus  named 
which  depends  on  fome  fault  of  the  tongue. 

Since  the  motion  of  any  part  is  dedroyed,  or  leffen- 
ed  at  lead,  by  the  interception  of  the  nervous  fluid 
in  its  paffage  thither,  and  fince  the  nerves  dedined  for 
the  motion  of  the  tongue  arife  principally  from  the 
fifth  pair,  it  appears  that  the  feat  of  this  diforder  is  in 
the  fifth  pair  of  nerves,  and  that  the  immediate  caufe 

is. 


Practice.  M  E  D  I 

Dyfcinefi*.  is  a  diminution  or  total  deftru£lion  of  the  nervous 
"  power  in  them.  Hence  a  palfy  of  the  tongue,  which 
is  cither  antecedent  or  fubfequent  to  hemiplegic  or  apo- 
ple&ic  diforders,  demand  our  utmoft  attention* 

If  an  aphonia  appears  alone,  it  generally  befpeaks 
an  approaching  hemiplegia  or  apoplexy  ;  but  if  it  fuc- 
ceed  thefe  diforders,  and  is  complicated  with  a  weak 
memory  and  a  fluggiftmefs  of  the  mental  powers,  it 
threatens  their  return.  That  aphony  ufually  termi¬ 
nates  the  bell  which  proceeds  from  a  ftagnation  of 
ferous  humours  compre fling  the  branches  of  the  fifth 
pair  of  nerves,  which  run  to  the  tongue  ;  but  it  is  no 
lefs  afflidliveto  the  patient,  and  is  very  obftinate  of  cure. 

Other  caufes  of  this  diforder  are,  the  ftriking  in  of 
eruptions  on  the  fkin,  a  congeftion  of  blood  in  the 
fauces  and  tongue,  obftru&ed  periodical  evacuations  in 
plethoric  habits,  fpafmodic  affedtions,  worms,  a  crumb 
of  bread  falling  into  the  larynx,  fear,  too  free  an  ufe 
of  fpirituous  liquors  ;  alfo  whatever  deftroys  the  liga¬ 
ments  which  go  from  the  arytsenoid  to  the  thyroid  car¬ 
tilages,  will  deftroy  the  voice. 

The  prognofics  vary  according  to  the  caufe.  That 
fpecies  which  is  owing  immediately  to  fpafms,  foon  gives 
way  on  the  removal  of  them.  If  a  palfy  of  the  tongue 
be  the  caufe,  it  is  very  apt  to  return,  though  relieved, 
but  often  continues  incurable. 

In  order  to  the  cure,  we  muft  endeavour  firft  to  re¬ 
move  whatever  obftrudts  the  influx  of  the  nervous  fluid 
into  the  tongue,  and  fecondly  to  ftreiigthen  the  weak 
parts.  Thefe  general  intentions,  in  all  cafes,  being  re¬ 
garded,  the  particular  caufes  mull  be  removed  by  re¬ 
medies  accommodated  to  each. 

If  worms  be  the  caufe,  antifpafmodics  may  give  pre¬ 
fen  t  relief  *,  but  the  cure  depends  on  the  deftrudtion  or 
expulfion  of  the  animals  themfelves.  In  cafe  of  a  con¬ 
geftion  of  blood  about  the  head,  bleeding  and  nitrous 
medicines  are  to  be  ufed.— That  fpecies  of  aphony 
which  remains  after  the  ftiock  of  an  hemiplegia  or  apo¬ 
plexy,  requires  blifters  to  be  applied  to  the  nape  of  the 
neck  *,  if  fpafmodic  conftri&ions  about  the  fauces  and 
tongue  be  the  caufe,  external  paregorics  are  of  the 
greateft  fervice,  anodyne  antifpafmodics  may  be  laid 
under  the  tongue,  and  the  feet  bathed  in  warm  water  ; 
carminative  clyfters  alfo  are  ufeful. — When  a  palfy  of 
the  tongue  produces  this  complaint,  evacuations,  ac¬ 
cording  to  the  patient’s  habit,  muft  be  made,  and  warm 
nervous  medicines  muft  be  externally  applied,  and  in¬ 
ternally  adminiftered  \  blifters  alfo  ftiould  be  placed  be¬ 
tween  the  fhoulders. — In  cafe  of  repelled  cuticular  erup¬ 
tions,  fudorifics  ftiould  be  given,  and  the  patient’s  drink 
ftiould  be  warm.  The  fpiritus  ammoniae  fuccinatus,  or 
vinum  antimonii,  may  be  employed  either  in  combina¬ 
tion  with  other  articles,  or  by  themfelves,  and  given 
at  proper  diftances  of  time,  in  the  patient’s  drink, 
or  on  a  bit  of  fugar. — Sometimes  the  ferum  flows 
fo  rapidly  to  the  fauces  and  adjacent  parts,  in  a 
falivation,  as  to  deprive  the  patient  of  all  power 
to  fpeak  ;  in  this  cafe  diaphoretics  and  laxatives, 
with  a  forbearance  of  all  mercurials,  are  the  fpeedieft 
remedies. 

Genus  CXI.  MUTITAS. 

Dumbness. 

Mirtitas,  Sauv.  gen.  165.  Vog :  257.  Sag,  271. 
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Dumb  people  are  generally  born  deaf  *  in  which 
cafe  the  diftemper  is  incurable  by  medicine  :  though 
even  fuch  people  may  be  taught  not  only  to  read  and 
write,  but  alfo  to  fpeak  and  to  underftand  what  others 
fay  to  them.  From  fome  obfervations  on  the  method 
in  which  this  has  been  accompliftied,  we  may  refer  the 
reader  to  the  article  Dumbness,  in  the  alphabetical 
order.  But  in  thefe  cafes,  admitting  of  cure  in  the 
manner  above  alluded  to,  the  dumbnefs  proceeds  prin¬ 
cipally,  if  not  folely,  from  the  deafnefs.  For  when  it 
proceeds  from  a  defe£t  of  any  of  the  organs  neceffary 
for  fpeech,  the  tongue  for  inftance,  it  is  always  incura¬ 
ble  ;  but  if  it  arife  from  a  palfy,  the  medicines  applica¬ 
ble  in  that  cafe  will  fometimes  reftore  the  fpeech. 
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Mutitas. 


Genus  CXII.  PARAPHONIA.  31* 


Change  in  the  Sound  of  the  VoiCE. 

Paraphonia,  Sauv .  gen.  168. 

Cacophonia,  Sag .  274. 

Raucedo,  Lin.  146. 

Raucitas,  Vog .  252. 

Afaphia,  &c.  Vog.  250,  251,  254,  255,  256. 

The  voice  may  be  changed  from  various  caufes.  In 
males  it  becomes  much  more  hard  about  the  time  of  pu¬ 
berty  ;  but  this  can  by  no  means  be  reckoned  a  difeafe. 
In  others  it  proceeds  from  a  catarrh,  or  what  we  call 
a  cold ;  it  arifes  alfo  from  affe&ions  of  the  nofe  and  pa¬ 
late,  as  polypi,  ulcers,  &c.  in  which  cafe  the  cure  be¬ 
longs  properly  to  Surgery*  In  fome  it  arifes  from  a 
laxity  of  the  velum  pendulum  palati  and  glottis,  which 
makes  a  kind  of  fnoring  noife  during  infpiration.  The 
cure  of  this  laft  cafe  is  to  be  attempted  by  tonics  and 
fuch  other  medicines  as  are  of  fervice  in  difeafes  attend¬ 
ed  with  laxity* 


Genus  CXIII.  PSELLISMUS.  3$a 

DefeB  in  PRONUNCIATION. 

Pfellifmus,  Sauv.  gen.  167.  Lin .  139.  Sag *  273* 

Traulotis,  8tc.  Vog *  258,  259,  260,  261. 

Of  this  difeafe  (if  fuch  it  may  be  called),  there  are 
many  different  kinds.  Some  cannot  pronounce  the  let¬ 
ter  S  ,  others  labour  under  the  fame  difficulty  with 
R,  L,  M,  K,  &c. ;  while  fome  wlio  can  with  fufficient 
eafe  pronounce  all  the  letters,  yet  repeat  their  words, 
or  the  firft  fyllablcs  of  them,  in  fuch  a  ftrange  manner, 
that  they  can  fcarce  be  underftood.  Very  frequently 
thefe  defers  arife  entirely  from  habit,  and  may  then  be 
got  the  better  of  by  thofe  who  have  the  refolution  to 
attempt  it  ;  as  we  are  told  that  Demofthenes  the  cele¬ 
brated  orator  got  the  better  of  a  habit  of  Hammering 
by  declaiming  with  pebbles  in  his  mouth.  Sometimes, 
however,  pronunciation  may  be  impeded  by  a  wrong 
conformation  of  the  tongue  or  organs  of  fpeech  ;  and 
then  it  cannot  by  any  pains  whatever  be  totally  re¬ 
moved. 


Genus  CXIV.  STRABISMUS. 


Squinting. 


Strabifmus,  Sauv.  gen.  116.  Lin .  304. 
Sag.  222. 


3  K  2 


Vog.  514. 

Defcriptiom 
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inefoe.  F)  :f crip  tion .  This  difeafe  fliows  itfelf  by  an  unccm- 

v  mon  contradion  of  the  rnufcles  of  the  eye  ;  whereby 
the  axis  of  the  pupil  is  drawn  towards  the  nofe,  temples, 
forehead,  or  cheeks,  fo  that  the  perfon  cannot  behold  an 
objed  diredly. 

Caufes,  P rogTioJiSy  &c.  I.  This  difeafe  may  proceed 
from  cudom  and  habit  y  while  in  the  eye  itfelf,,  or  in 
its  rnufcles,  nothing  is  preternatural  or  defective. 

Thus  children  by  imitating  thole  that  fquint,  and 
infants  by  having  many  agreeable  objeds  prefented  tq 
them  at  once,  which  invite  them  to  turn  one  eye  to 
one  and  the  other  eye  to  another,  do  frequently  con- 
trad  a  habit  of  moving  their  eyes  differently,  which 
afterwards  they  cannot  fo  eafily  corred.  Infants 
like  wile  get  a  cuftcm  of  fquinting  by  being  placed 
obliquely  towards  a  candle,  window,  or  any  other 
agreeable  objed  capable  of  attrading  their  fight  :  for 
though,  tq  fee  the  objed,  they  may  at  firft  turn  both 
eyes  towards  it  y  yet,  becaule  fuch  an  oblique  lituation 
is  painful  and  laborious,  efpecially  to  the  moll  diilant 
eye,  they  foon  relax  one  of  the  eyes,  and  content 
themfehes  with  examining  it  with  the  eye  that  is 
TiCXt  it }  whence  arifes  a  diverfity  of  lituation  and  a 
habit  of  moving  the  eyes  differently. 

In  this  eafe,  which  may  admit  of  a  cure  if  not  too 
much  confirmed,  it  is  evident,  that  objeds  will  be  feen 
in  the  fame  place  by  both  eyes,  and  therefore  mud 
appear  finglc  as  to  other  men  ;  but  becaufe,  in  lh«  eye 
that  fquint  s,  the  image  of  the  objed  to  which  the 
other  eye  is  direded  falls  not  on  the  mod  fenfible  and 
delicate  part  of  the  retina,  which  is  naturally  in  the 
axis  of  the  eye,  it  is  cafy  to  fee  that  it  muff  be  but 
faintly  perceived  by  this  eye.  Hence  it  is,  that  white 
they  are  attentive  in  viewing  any  object,  if  the  hand 
be  brought  before  the  other  eye,  this  objed  will  be 
but  ob  feu  rely  feen,  till  the  eye  change  its  fituation 
and  have  its  axis  direded  to  it ;  which  change  of  fitu¬ 
ation  is  indeed  very  eafy  for  them,  becaufe  it  depends 
on  the  rnufcles  of  the  eyes,  whofe  functions  are  entire  y 
but,  by  reafbn  of  the  habit  they  have  cont rafted  of 
moving  their  eyes  differently,  the  other  eye  is  at  the 
fame  time  frequently  turned  afide,  fo  that  only  one  at  a 
time  is  directed  to  this  object. 

II.  The  Jlrabiftitus  may  proceed  from  a  fault  in  the 
fjrll  conformation,  by  which  the  molt  delicate  and 
fenfible  part  of  the  retina  is  removed  from  its  natural 
fituation,  which  is  diredly  oppofite  to  the  pupil,  and  is 
placed  adittle  to  a  fide  of  the  axis  of  the  eye ;  which 
obliges  luch  people  to  turn  away  the  eye  from  the  objed 
they  would  view,  that  its-  pidure  may  fall  on  this  mod: 
fenfible  part  of  the  organ. 

When  this  is  the  cafe,  the  difeafe  altogether  in¬ 
curable,  and1  the  phenomena  that  arife  therefrom  differ 
in  nothing  from  the  phenomena  of  the  former  cafe, 
excepting  only  that  here,  I.  The  objed  to  which  the 
*<ye  is  not  direded  will  be  bed  feen  ;  which  is  the  re- 
verfe  of  what  happens  w  hfen  this  difeafe  arifes  barely 
from  habit  and  cudom.  2^  No  objed  will  appear 
altogether  clear  and  didind  :  for  all  objeds  to  which 
the  eye  is  direded,  by  having  their  image  painted  in 
the  retina  at  the  axis  of  the  eye,  where  it  is  not  very 
fenfible,  will  be  but  obfeurely  feen  ;  and  objeds  that 
are  placed  fo  far  to  a  fide  of  the  optic  axis  as  is  ne- 
ceffarv  for  making  their  image  fall  on  the  mod  fenfible 
and  delicate  part  of  the  retina,  mud  appear  a  little 
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confuted,  becaufe  the  feveral  pencils  of  rays  that  come  Strabifamjj 
therefrom  fall  too  obliquely  on  the  cryflallinc  to  be  '*~v^ 
accurately  colleded  in  lo  many  didind  points  of  the 
retina- j:.  though  it  mud  be  acknowledged,  that  this 
confuiion  will,  for  the  mod  part,  be  fo  fmall  as  toefcape 
unobferved., 

III. .  ]  his  difeafe  may  proceed  from  an  oblique  po- 
fitiun  of  the  crydaliine,  where  the  rays  that  come  du 
redly  to  the  eye  from  an  objed,.  and  that  ought  to 
converge  to  the  point  of  the  retina,  which  is  in  the 
axis  of  the  eye,  are,  by  reafon  of  the  obliquity  of  the 
crydaliine,  made  to  converge  to  another  point  on  that 
dde  of  the  vifual  axis  where  the  crydaliine  is  mod 
elevated  5  and  therefore  the  objed  is  but  obfeurely 
feen,  becaufe  its  image  falls  not  on  the  retina  at  the 
axis  of  the  eye,  where  it  is  moll  fenfible  :  But  the 
rays  that  fall  obliquely  on  the  eye,  will  after  refrac¬ 
tion,  converge  to  this  mod  fenfible  part  of  the  re¬ 
tina  5  and,  by  converging  there,  mud  imprefs  the 
mind  with  a  clear  idea  of  the  objed  from  whence 
they  came.  It  is  for  this  reafon  that  the  eye  ne¬ 
ver  moves  uniformly  with  the  other,  but  turns  away 
from  the  objed  it  would  viewq  being  attentive  to 
the  objed  to  w'hich  it  is  not  direded.  When  this  is 
the  cafe,  it  is  in  vain  to  exped  any  good  from  me¬ 
dicine. 

The  fymptoms  which  naturally  arife  from  it  are, 

1.  The  objed  to  which  the  eye  is  direded  will  be 
but  faintly  feen,  becaufe  its  image  falls  on  the  retina 
where  it  is  not  very  fenfible.  2.  '1  he  objed  to  which 
the  eye  is  not  direded,  by  having  its  image  painted 
on  the  retina  at  the  axis  of  the  eye,  will  be  clearly 
perceived...  But,  3.  This  fame  objed  mud  appear 
fomewhat  ihdiitind,  becaufe  the  pencils  of  rays  that 
How  from  it  are  not  accurately  colleded  in  fo  many 
didind  points  in  the  retina,  by  reafon  of  their  oblique, 
incidence  on  tlic  crydaliine.  4,  It  mud  be  feen,  not 
in  its  proper  place,  but  thence  tranflated  to  fome 
other  place  fituated  in  the  axis  of  vifion.  And,  5.  Be¬ 
ing  thus  tranflated  from  its  true  place,  where  it  is  feem 
by  the  other  eye  that  does  not  fquint,  it  mud  neccffa- 
rily  appear  double ;  and  the  didance  between  the. 
places  of  its  appearance  *yill  be  dill  greater,  if  the 
crydaliine  of  the  other  eye  incline  to  the.  contrary 
fide. 

IV. .  This  difeafe  may  arife  from  an  oblique  pod* 
tion  of  the  cornea  y  which,  in  this  cafe,  is  gene¬ 
rally  more  arched  and  prominent  than  what  it  is  na* 
turally. 

When  the  eye  has  this  conformation,  no  objed  to 
which  it  is  direded  can  be  clearly  feen,  becaufe  its* 
image  falls  not  on.  the  retina,  at  the  axis  of  the  eye  y 
and  therefore  the*  eye  turns  afide  from  the  objed  it> 
would  view,  that  its  image  may  fall  on  the  mod  fen¬ 
fible  part  of  the  retina. 

When  the  drabifmus  proceeds  from  this  caufe,  the 
prngnodic  and  the  phenomena  that  attend,  it  will  be* 
much  the  fame  as  in  the  cafe  immediately  preceding  y 
from  which  neverthelefs  it  may  be  diftinguilhed  by 
the  obliquity  of  the  cornea,  which  is  manifeft  to  the 
fenfes,  and  if  the  cornea  be  alfo  more  arched  and' 
prominent  than  what  it  is  naturally,  which  is  common¬ 
ly  the  caffe,  the  eye  will  alfo  be  fhort-fighted. 

V.  This  want  of  uniformity  in  the  motions  of  our 
eyes,  may  arife  from  a  defed,  or  any  great  weakness 
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Djfcinefiae.  or  imperfection,  in  the  fight  of  both  or  either  of  the 
eyes  ;  and  this,  according  to  Dr  Porterfield,  is  the 
mod  common  caufe  of  this  difeafe.  The  prognoflic  in 
this  cafe  is  the  fame  with  that  of  the  difeafe  from  which 


it  proceeds. 

VI.  Another  caufe  from  which  the  ftrabifmus  may 
proceed,  lies  in  the  mufclcs  that  move  the  eye.  "When 
any  of  thofe  mufcles  are  too  fhort  or  too  long,  too 
tenfe  or  too  lax,  or  are  feized  with  a  fpafm  or  paxalyfis, 
their  equilibrium  will  be  de droved,  and  the  eye  will 
be  turned  towards  or  from  that  fide  where  the  mufcles 
are  faulty. 

In  this  cafe,  the  difeafe  frequently  yields  to  medi¬ 
cine,  and  therefore  admits  of  favourable  prognoflic  $ 
excepting  only  when,  by  a  fault  in  the  firft  confor¬ 
mation,  any  of  the  mufcles  are  longer  or  fhorter  than 
their  antagonifl  ;  in  which  cafe,  if  ever  it  iliould  hap¬ 
pen,  no  medicine  can  be  of  any  ufe. 

As  to  what  concerns  the  optical  pheenomena,  they 
are  the  fame  here  as  in  cafe  firli  :  only  when  the  dif¬ 
eafe  commences  not  till,  by  euftom  and  habit,  the 
uniform  motion  of  the  eyes  hac  been  rendered  ne- 
ceflarv,  all  objects  do  for  l’ome  time  appear  double  ; 
but  in  time  they  appear  fingle. 

LaJJItj ,  This  want  of  uniformity  in  the  motions  of 
our  eyes  may  proceed  from  a  preternatural  adhefion  or 
attachment  to  the  eyelids  :  of  this  we  have  an  inilance 
in  Langius.  And  that  the  fame  thing  may  alfo  be  oc¬ 
casioned  by  a  tumor  of  any  kind  within  tire  orbit, 
prefling  the  eye  afide,  and  retraining  it  from  follow¬ 
ing  the  motions  of  the  other,  is  fo  evident,  that  in- 
flances  need  not  be  brought  to  prove  it.  Here  al¬ 
ii)  the  cafe  may  admit  of  a  favourable  prognoflic  ; 
and  as  for  what  concerns  the  optical  phenomena, 
they  mull  be  the  fame  as  in  the  cafe  immediately  pre¬ 
ceding. 

The  cure ,  in  confirmed  cafes,  is  to  be  efife£led 
by  mechanical  contrivances,  by  which  the  perfon 
may  be  obliged  to  look  ftraight  upon  ohje&s,  or  not 
fee  them  at  all ;  or  at  leaft  that  he  may  fee  with 
uneafinefs  and  confufedly  when  he  fquints.  In  the 
68th  volume  of  the  Pliilofophical  Tranfa&ions  we  have 
an  account  of  a  confirmed  cafe  of  fqiiintmg  of  a  very 
uncommon  kind.  The  patient  was  a  bov  of  five  years 
old,  and  viewed  every  objedl  which  was  prefented  to 
him  with  but  one  eye  at  a  time.  If  the  objetfl  was 
prefented  on  his  right  fide,  he  viewed  it  with  his  left 
©ye  ;  and  if  it  was  prefented  on  his  left  fide,  he  viewed 
it  with  his  right  eye.  He  turned  the  pupil  of  that 
eye  which  was  on  the  fame  fide  with  the  object  in. 
fucli  a  direction  that  the  image  of  the  object  might 
fall  on  that  part  of  the  bottom  of  the  eye  where  the 
optic  nerve  enters  it.  When  an  objefl  was  held  di¬ 
rectly  before  him,  he  turned  his  head  a  little  to  one 
fide,  and  obferved  it  with  but  one  eye,  viz.  that  moil 
diilant  from  the  objedt,  turning  away  the  other  in 
the  manner  above  deferibed  ;  and  when  he  became 
tired  of  obferving  it  with  that  eye,  he  turned  his-  head 
the- contrary  way,  and  obferved  it  with  the  other  eve 
&k>ne,  with  equal  facility ;  but  never  turned  the  axis 
of  both  eyes  on  it  at  the  fame  time.  He  faw  letters 
which  were  written  on  bits  of  paper.  To  as  to  name 
them  with  equal  eafe,  and  at  equal  diftances,  with  one 
eye  as  with  the  other.  There  was  no  perceptible  dif¬ 
ference  ia  the  diameters  of  the  irifes,  nor  in  the  aoi> 
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tra&ility  of  them  after  having  covered  his  eyes  from  Strabifmus.^ 
the  light.  Thefe  obfervations  were  carefully  made  by  ’V*—' 
writing  fingle  letters  on  flireds  of  paper,  and  laying 
wagers  with  the  child  that  he  could  not  read  them 
when  they  were  prelented  at  certain  difiances  and  in 
certain  directions. 

As  from  thefe  circumfianees  it  appeared  that  there 
was  no  defeCl  in  either  eye,  which  is  frequently  the 
cafe  with  perfons  who  fquint,  and  hence  that  the  dif¬ 
eafe  was  limply  a  depraved  habit  of  moving  his  eyes, 
the  difeafe  feemed  capable  of  a  cure.  A  paper  gno¬ 
mon  was  made  for  this  purpofe,  and  fixed  to  a  cap  y 
and  when  this  artificial  nofe  was  placed  over  his  reaL 
nofe,  fo  as  to  project  an  inch  between  his  eyes,  the 
child,  rather  than  turn  his  head  fo  far  to  look  at  oblique 
obje&s,  immediately  began  to  view  them  with  that  eye 
which  was  next  to  them.  But  having  the  misfortune 
to  lofe  his  father  foon  after  this  method  was  begun  to 
be  followed,  the  child  was  neglected  for  fix  years,  du¬ 
ring  which  time  the  habit  was  confirmed  in  fuch  a 
manner  as  feemed  to  leave  little  room  to  hope  for  a 
cure.  The  fame  phyfician,  however,  being  again  cal¬ 
led,  attempted  a  fecond  time  to  remove  the  deformity 
by  a  fimilar  contrivance.  A  gnomon  of  thin  brafs 
was  made  to  Hand  over  his  nofe,  with  a  half  circle  of 
the  fame  metal  to  go  round  his  temples  :  thefe  were 
covered  with  black  filk,  and  by  means  of  a  buckle 
behind  his  head,  and  a  crofs  piece  over  the  crown  of 
his  head,  this  gnomon  was  worn  without  any  incon¬ 
venience,  and  proje&ed  before  his  nofe  about  two 
inches  and  a  half.  By  the  ufe  of  this  machine  he 
foon  found  it  lefs  inconvenient  to  view  all  oblique  ob¬ 
jects  with  the  eye  next  to  them  than  the  eye  oppofite 
to  them. 

After  this  habit  was  weakened  by  a  week’s  ufe  of' 
the  gnomon,  two  bits  of  wood,  about  the  fizre  of  a 
goofe  quill,  were  blackened  all  but  a  quarter  of  an  inch 
at  their  fummits  ;  thefe  were  frequently  prefented  to 
him  to  look  at,  one  being  held  on  one  lide  the  extre¬ 
mity  of  his  black  gnomon,  and  the  other  on  the  other 
fide  of  it.  As  he  viewed  thefe,  they  were  gradually 
brought  forwards  beyond  the  gnomon,  and  then  one 
was  concealed  behind  the  other  :  by  thefe  means,  in  an¬ 
other  week,  lie  could  bend  both  Ills  eyes  on  the  fame 
objett  for  half  a  minute  together ;  and  by  continuing 
the  ufe  of  the  fame  machine,  lie  was  in  a>  fair  way  of 
being  cured  when  the  paper  was  written. 

Dr  Darwin,  who  writes  the  hiftory  of  the  above  cafe, 
adds,  that  all  the  other  fijuinting  people  he  had  occa- 
fion  to  attend,  had  one  eye  much  lefs  perfect  than 
the  other  :  thefe  patients,  fays  he,  are  certainly  cure- 
able  by  covering  the  beft  eye  many  hours  in  a  day  •,  as 
by  a  more  frequent  ufe  of  the  weak  eye,  rt  not  only 
acquires  a  habit  of  turning  to  the  objefts  which  the 
patient  willies  to  fee,  but  gains  at  the  fame  time  a 
more  diftinft  vifion  ;  and  the  better  eye  at  the  fame- 
time  feems  to  lofe  feme  what  in  both  thefe?  refpe6ts,  , 
which  alfo  facilitates  the  cure. 

Genus  CXV.  CONTRACTURA.  38g 

Contractions  of  the  Limbs. 

Contra&nra,  Sattv.  gen.  119.  Lin .  299.  Sag.  225.  - 

Qhfiipitas,  gen.  1 1* 

Caput 
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— v—— >  Caput  obffipum,  Vog.  313. 

Digitium,  Vog.  221. 

The  contraction  of  various  mufcles  of  the  body  is 
generally  the  confequence  of  fome  other  difeafe,  as  the 
rheumatifm,  gout,  fcurvy,  or  palfy,  efpecially  that  fpe- 
cies  of  the  latter  which  follows  the  colica  Pifionum.  It 
is  exceedingly  difficult  of  cure  *,  though  the  warm  me¬ 
dicinal  waters  are  much  recommended,  and  have  fome- 
times  done  great  fervice.  Of  late  electricity  has  been 
found  to  perform  furprifing  cures  in  this  way. 

385  Order  IV.  APOCENOSES. 

Apocenofes,  Vog.  Clafs  II.  Ord.  II. 

Fluxus,  Sauv.  Clafs  IX.  Sag .  Clafs  V. 

Morbi  evacuatorii,  Lin .  Clafs  IX. 

W  Genus  CXVI.  PROFUSIO. 

Flux  of  Blood. 

Profufio,  Lin.  239. 

Haemorrhagia,  Vog.  8 1.  Boerh.  21 8. 

The  difeafe  commonly  known  by  the  name  of  bloody 
Jluxy  is  the  putrid  or  contagious  dyfentery,  a  difeafe 
which  has  already  been  treated  of.  But  independent 
of  the  difcharge  of  blood  which  then  takes  place,  hae- 
morrhagy  may  take  place  from  the  alimentary  canal 
as  well  as  from  other  parts  of  the  fyflem.  In  fuch  in¬ 
fiances,  however,  if  we  except  the  place  from  which 
the  difcharge  occurs,  the  phenomena  are  very  much 
the  fame  as  in  menorrhagia,  haemoptyfis,  and  other 
haemorrhagies  already  treated  of while  the  difeafe  is  to 
be  combated  on  the  fame  principles  and  by  the  fame 
remedies. 

3*7  Genus  CXVII.  EPHIHROSIS. 

ExceJJive  Sweating. 

Ephidrofis,  Sauv.gen.  258.'  Sag.  gen.  194. 

Sudor,  Lin.  208. 

Hydropedefis,  Vog  121. 

This  is  generally  fymptomatic  ;  and  occurs  in  al- 
inoft:  all  fevers,  but  efpecially  in  the  latter  Rages  of 
the  he&ic.  Sometimes  it  is  a  primary  difeafe  arifmg 
merely  from  weaknefs  ,  and  then  eafily  admits  of  a  cure 
by  the  ufe  of  the  cinchona,  the  cold  bath,  and  other 
tonics. 

3*8  Genus  CXVIII.  EPIPHORA. 

Flux  of  the  Lachrymal  Humour. 

Epiphora,  Sauv.  gen.  259.  Lin.  172.  Vog.  99. 

Sag.  195. 

This  by  Sauvages  is  defcribed  as  an  involuntary 
effufion  of  tears  without  any  remarkable  itching,  heat, 
or  pain.  It  follows  long  continued  ophthalmias  ;  or 
it  may  be  occafioned  by  immoderate  Rudy,  or  any 
thing  that  weakens  the  eyes  :  hence  it  comes  on  about 
the  age  of  50  years,  when  the  eyefight  naturally  be¬ 
comes  weak.  It  in  general  grows  worfe  in  the  win¬ 
ter-time,  and  is  very  hard  to  cure.  Some  authors  re- 


Pradhce, 

commend  purgatives,  and  bliffers  on  the  nape  of  the  Pt\alifmw. 
neck,  in  order  to  draw  off  the  abundant  humours  j  but  v— 
as  the  difeafe  evidently  proceeds  from  weaknefs,  it 
would  rather  feem  proper  to  purfue  a  contrary  method. 
Sauvages  recommends  to  the  patients  to  abRain  from 
Rudy,  wine,  and  falted  meats  j  and  alfo  to  avoid  fmoke 
or  wind,  and  at  night  to  foment  the  eyes  with  an  in- 

fuRon  of  four  cloves  in  two  ounces  of  proof-fpirit. _ 

Hungary  water,  rofe  water  with  fulphate  of  zinc  dif- 
folvcd  in  it,  &c.  have  alfo  been  recommended. 

Genus  CXIX.  PTYALISMUS.  3$* 

Salivation. 

Ptyalifmus,  Sauv*  gen.  261.  Lin.  176.  Vog.  103, 

Sag.  197. 

A  falivation  is  often  fymptomatic,  but  rarely  a  prima¬ 
ry  difeafe.  Hr  Cullen  is  of  opinion,  that  when  the  lat¬ 
ter  happens  to  be  the  cafe,  it  arifes  from  laxity  5  and 
then  is  to  be  cured  by  astringents  and  tonics.  In  the 
Medical  Tranfadtions  we  have  the  following  account  of 
a  falivation  brought  on  by  a  foreign  fubRance  irritating 
one  of  the  parotid  glands. 

In  the  month  of  April  1751,  a  young  lady  about 
the  age  of  16  years,  of  a  delicate  habit,  but  fubjeft  to 
no  particular  complaints,  perceived  the  beginning  of  a 
difeafe  which  afterwards  proved  moR  obRinate  and 
loathfome,  viz.  an  inceffant  fpitting.  The  quantity  of 
this  difcharge  was  different  at  different  times,  varying 
from  one  pint  to  two  pints  and  a  half  in  24  hours. 

As  to  its  quality,  it  feemed  to  be  no  other  than  the  or¬ 
dinary  fecretion  of  the  falival  glands.  By  fo  large  and 
oonRant  an  evacuation,  her  Rrength  became  extreme¬ 
ly  impaired,  and  the  moR  efficacious  medicines  had 
proved  ufelefs.  She  had  taken  large  quantities  of  cin¬ 
chona,  both  alone  and  combined  with  preparations  of 
iron  :  and  afterwards  the  fetid  gums,  opium,  amber, 
alum,  and  the  Neville-Holt  water,  had  in  fucceffion 
been  given  her.  In  the  mean  time  an  exa<R  regimen 
had  been  preferibed  :  ffie  had  been  ordered  to  ride  con- 
Rantly  ^  and  to  confine  herfelf  to  a  mucilaginous  diet, 
filch  as  veal,  calves  feet,  &.c.  Likewife  a  gentle  open¬ 
ing  medicine  had  now  and  then  been  interpofed.  The 
difeafe  Rill  continued  unaltered,  ffie  had  afterwards 
tried  the  tinBura  faturnina  ;  and  had,  at  the  fame  time, 
been  encouraged  to  chew  cinchona,  and  to  fwallow  the 
faliva.  But  all  thefe  attempts  had  been  vain  5  and  after 
ffie  had  taken  fome  or  other  of  the  medicines  above 
mentioned  until  the  end  of  September  1753,  namely, 
above  two  years,  it  appeared  to  her  phyfician,  Sir  George 
Baker,  unreafonable  to  exped  relief  in  fuch  a  cafe  from 
any  internal  medicines  whatever. 

He  now  conceived  a  fufpicion,  that  fome  extrane¬ 
ous  body  having  accidentally  found  its  way  into  the 
meatus  audit  or  ins,  might  poffibly  be  the  caufe  of  this 
extraordinary  fecretion,  by  keeping  up  a  continued  ir¬ 
ritation  in  the  parotid  glands.  With  this  view  he  ex¬ 
amined  her  ears,  and  extra£led  from  them  a  quantity  of 
fetid  wool.  How,  or  when,  it  came  thither,  no  ac-' 
count  could  be  given. 

To  this  fubRance  he  attributed  the  beginning  of  the 
falivation,  notwithfianding’that  the  difeafe  did  not  im¬ 
mediately  abate  on  the  removal  of  the  wool  •>  as  it  ap¬ 
peared  to  be  no  improbable  fuppofition  that  the  <lif- 
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.pocenofes.  cliarge  might  be  continued  by  the  force  of  habit,  though 
■ — v— '  the  original  caufe  no  longer  remained. 

,  It  feemed,  therefore,  expedient  to  introduce  fome 

other  habit,  in  the  place  of  the  increafed  fecretion  of 
faliva  \  which  habit  might  afterwards  be  gradually  left 
off.  With  this  intention,  he  prevailed  on  the  patient 
to  chew  perpetually  a  little  dry  bread,  and  to  fwallow 
it  with  her  fpittle.  In  a  few  weeks,  it  became  necef- 
fary  for  her  to  chew  the  bread  only  at  certain  hours  in 
the  day  \  and  thus,  after  two  months,  fhe  became  en¬ 
tirely  free  from  a  moil  difguflful  and  tedious  difor- 
der. 

It  is  worthy  of  obfervation,  that,  at  firfl,  the  fw allow¬ 
ing  of  fo  much  faliva  frequently  occafioned  a  naufea  ; 
and  that  then,  for  a  few  hours,  flie  was  obliged  to  fpit 
it  out  as  ufual  \  and  that  during  the  greateff  part  of 
the  time,  when  fhe  chewed  the  bread,  fhe  had  a  ftool 
or  two  every  day  more  than  common. 

Genus  CXX.  ENURESIS. 

Art  involuntary  FLUX  of  URINE. 

Enurefis,  Sauv .  gen.  264.  Lin .  195.  Vog .  113. 
Sag .  200. 

This  is  a  diflemper  which  frequently  afTedts  chil- 

Idren,  other  wife  healthy,  when  aflecp  \  and  is  extreme¬ 
ly  difagreeable.  Often  it  is  merely  the  effedl  of  lazi- 
nefs,  and  may  be  driven  off  by  proper  corre&ion  ;  but 
fome  times  it  proceeds  from  an  atony  or  wTeaknefs  of 
the  fphindfer  of  the  bladder.  Many  ridiculous  cures 
have  been  preferibed  for  it,  and  among  the  reft  field- 
mice  dried  and  powdered.  Tonics  are  frequently  of 
ufe ;  but  fometimes  the  diftemper  proves  obflinate,  in 
fpite  of  every  thing  wc  can  ufe.  In  the  London  Me¬ 
dical  Obfervations  wc  find  blifters  much  recommend¬ 
ed  in  this  difeafe  when  applied  to  the  region  of  the  os 
facrum.  A  girl  of  13  years  of  age  had  been  fubjeft 
to  an  enurefis  for  four  years.  She  could  retain  her 
water  but  a  very  little  while  in  the  day-time,  but  it 
flowed  continually  in  the  night.  She  had  taken  Peru¬ 
vian  bark  and  elixir  of  vitriol  in  confiderable  quantities  \ 
alfo  valerian  and  the  volatile  julep,  without  effeft. 
She  was  feverely  threatened,  as  the  phyfician  fufpe&ed 
it  might  arife  from  a  bad  habit  \  but  this  producing  no 
cffedl,  a  blifter  was  applied  to  the  os  facrum,  which  in 
24  hours  totally  removed  the  difeafe.  A  man  aged  3  2, 
having  been  feized  with  an  incontinence  of  urine  and 
pally  of  the  lower  extremities  in  confequence  of  tak¬ 
ing  a  quack  medicine,  was  cured  of  the  incontinence 
of  urine  in  24  hours  by  one  blifter,  and  of  the  palfy  it- 
felf  by  another.  A  woman  of  50  having  been  feized 
with  an  enurefis  and  paralytic  affection  of  the  right  - 
thigh  and  leg  in  confequence  of  a  fprain,  was  cured  of 
both  by  a  fingle  blifter.  Several  other  cafes  are  men¬ 
tioned,  by  which  the  power  of  blifters  in  removing  this 
diflemper  feems  to  exceed  that  of  every  other  medi¬ 
cine  whatever. 

3*i  Genus  CXXI.  GONORRHOEA. 

Gonorrhoea,  Sauv.  gen  208.  Lin .  200.  Vog .  118. 
Sag.  204. 

The  gonorrhoea  is  a  flux  of  vifeid  matter  of  various 
colours,  from  the  urethra  in  men  and  the  vagina  in  wo- 
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men.  It  commonly  proceeds  from  coition  with  aGomtfflK®51- 
perfon  infe&ed  with  the  venereal  difeafe,  and  is  one  of v"“ — 
the  mod  common  forms  under  which  that  difeafe  fhows 
itfelf. 

Defcription .  The  firfl;  fymptoms  of  the  difeafe  in 
men  are  commonly  a  fenfation  at  the  end  of  the  penis 
not  unlike  a  flea-bite,  together  with  a  fulnefs  of  the 
lips  of  the  urethra,  and  fome  degree  of  tenfion  in  the 
penis,  the  urinary  canal  feeling  as  if  tightened,  and 
the  urine  flowing  in  a  fmall  and  unequal  dream  :  a 
little  whitifh  mucus  is  to  be  feen  about  the  orifice  of 
the  urethra,  and  oozing  from  it  when  flightly  prelfed, 
efpecially  if  the  preflure  be  made  on  the  fpot  where  the 
forenefs  is  mod  felt.  The  difeharge  foon  increafes  in 
quantity,  and  varies  in  its  colour  according  to  the 
degree  of  inflammation.  The  patient  feels  a  fenfation 
of  heat  and  pain  in  evacuating  his  urine,  particularly 
at  certain  fpots  of  the  urethra,  and  above  all  towards 
its  orifice  ;  and  the  involuntary  erc&ions  to  which  he 
is  fubjedled  from  the  dimulus,  particularly  when  warm 
in  bed,  occafion  a  didortion  or  curvature  of  the  penis, 
attended  with  exquifite  pain.  When  the  inflammation 
is  violent,  the  glans  appears  tumid  and  tranfparent, 
the  tenfion  extends  through  the  whole  of  the  penis, 
the  perinaeum  is  affected  with  fwellingand  rednefs,  and 
even  the  loins,  buttocks,  and  anus,  f  upathize  and  af¬ 
ford  a  very  uneafy  fenfation.  Someumes  the  prepuce 
inflames  about  the  end  of  the  penis,  and  cannot  be 
drawn  back,  occafioning  what  is  called  a  phymojis ;  at 
other  times,  as  in  the  paraphymojis ,  it  remains  in  an 
inflamed  date  below  the  glans,  fo  that  it  cannot  be 
drawn  forwards ;  and,  if  the  ftri&ure  and  inflammation 
be  violent,  may  terminate  in  gangrene.  Now  and 
then,  efpecially  when  there  is  a  phymofis,  wTe  may 
perceive  a  hard  chord  extending  along  the  back  of  the 
penis.  This  is  an  inflamed  lymphatic,  and  may  be 
confidered  as  a  prelude  to  a  bubo.  When,  however, 
a  bubo  does  appear,  almod  univerfally  fome  ulceration 
is  previoufly  to  be  difeovered  about  the  prseputium, 
or  glans  penis  •,  which  gives  ground  to  prefume  that 
fome  other  contagious  matter  befides  that  of  gonor¬ 
rhoea  may  have  been  applied  to  the  urethra.  For  it  is 
certain  that  matter  capable  of  communicating  the  con¬ 
tagion  of  gonorrhoea  to  a  female,  is  often  copioufly 
applied  to  the  whole  glans  penis  of  a  male  for  feveral 
days  together,  without  giving  either  ulceration  or 
bubo. 

In  mild  cafes,  the  feat  of  the  difeafe  is  in  the  urethra, 
not  far  from  its  orifice  ;  but  it  frequently  happens  that 
the  virus  infinuates  itfelf  much  higher  up,  fo  as  to  affedl 
Cowpcr’s  glands,  the  proftate,  and  parts  very  near  to  the 
neck  of  the  bladder. 

In  the  generality  of  cafes,  the  inflammation  goes 
on  increafing  for  feveral  days,  commonly  for  a  week 
or  a  fortnight  \  after  which  the  fymptoms  begin  to 
abate ;  and  the  running,  when  left  to  itfelf,  gradually 
leflens  in  quantity,  and  becomes  whiter  and  thicker, 
till  at  length  it  totally  Hops.  The  colour  of  the  mucus, 
however,  is  by  no  means  a  certain  guide  in  thefe  cafes  : 
for  in  many  patients  it  is  of  a  yellow ifh,  and  fome¬ 
times  of  a  greenifh  hue  to  the  very  laft ;  but  in  gene¬ 
ral  it  becomes  more  confiftent  towards  the  clofe  of  the 
difeafe. 

In  women,  the  external  parts  of  generation  being  , 
fewer  and  more  fimple,  the  difeafe  is  left  complicated 
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Apocenofes.  than  in  men.  Sometimes  the  vagina  only  is  affe<fted  } 
and  when  this  happens,  the  fymptoms  are  very  trilling  : 
but  in  general  it  comes  on  with  an  itching  and  fcnfation 
of  heat  as  in  the  other  lex  }  and  is  attended  with  in¬ 
flammation  of  the  nymphse,  in  fide  of  the  kibia ,  clitoris , 
canwculdc  myrtiformes ,  the  orifice  and  fometimes  the 
whole  of  the  meatus  urinartus »  Very  often  the  deep- 
feated  glands  of  the  vagina  are  affe£led,  and  it  is  fome¬ 
times  difficult  to  diftinguifh  the  dilcharge  of  a  go¬ 
norrhoea  from  that  of  the  fluor  albus, 

C 'cafes ,  &c.  Many  ingenious  arguments  have  of 
late  been  advanced  to  prove,  that  the  gonorrhoea  and 
the  lues  venerea  are  different  affections,  originating 
ifrom  two  diftinCt  fpecies  of  virus  5  and  this  contro- 
verfy  ftill,  perhaps,  remains  to  be  decided  by  future 
faCts.  Certain  it  is,  that  in  19  of  20  cafes  of  gonor¬ 
rhoea,  no  fymptoin  whatever  of  fiphylis  appears  }  and 
that  the  difeafe  readily  admits  of  cure  without  having 
recourfe  to  thofe  remedies  which  are  univerfally  requi- 
fite  for  combating  the  contagion  of  fiphylis.  It  is  by 
no  means  wonderful,  that  in  fome  cafes  both  conta¬ 
gions,  fuppofing  them  different,  fliould  be  communi¬ 
cated  at  the  fame  time.  Nay,  cafes  are  by  no  means 
rare,  where  the  contagion  of  itch,  though  effentially 
different  from  both,  has  been  communicated  with  ci¬ 
ther.  But  as  undeniable  proof  that  the  contagion  in 
both  cafes  is  precifely  the  fame,  it  has  been  alleged  by 
fome,  that  the  matter  of  a  chancre  introduced  into  the 
urethra  will  generate  a  gonorrhoea,  and  that  the  dif- 
charge  from  a  gonorrhoea  will  produce  chancre,  bubo, 
and  every  other  fymptom  of  fiphylis.  On  the  other 
hand,  however,  it  is  contended,  that  when  experiments 
of  this  nature  are  conduced  with  the  greatefl  accu¬ 
racy,  the  matter  of  fiphylis  uniformly  produces  fiphy¬ 
lis,  and  that  of  gonorrhoea,  gonorrhoea  only.  With¬ 
out  pretending  to  decide  on  which  of  thefe  experi¬ 
ments  the  greateft  dependence  is  to  be  put,  we  may 
only  obferve,  that  while  an  almoft  Inconceivably  fmall 
portion  of  fiphylitic  matter  applied  to  the  glans  penis, 
from  connection  with  an  infected  female,  infallibly 
produces  fiphylis  if  it  be  not  fpeedily  removed,  the 
matter  of  gonorrhoea,  in  every  inftance  of  that  difeafe, 
is  applied  to  the  whole  furfacc  of  the  glans  penis  for 
many  days  together  without  producing  almoft  any  bad 
effeCt  whatever.  From  this,  therefore,  there  is  ground 
for  inferring,  either  that  it  is  not  capable  of  being  ab- 
forbed,  or  that  if  abforbed  it  is  innocent. 

But  while  there  have  been  difputes  with  regard  to 
the  peculiar  nature  of  the  matter  in  gonorrhcea,  there 
have  alfo  been  controversies  with  refpeCf  to  the  fourcc 
from  whence  it  is  derived.  While  fome  fuppofe  it  to 
be  principally  purulent  matter  arifing  from  ulcerations, 
others  affert  that  no  fueh  ulceration  is  ever  produced  in 
the  urethra  by  gonorrhoea.  They  contend  that  the  in- 
creafed  fecreticn  in  thefe  cafes  is  cxa&ly  limilar  to 
what  happens  in  the  catarrh.  But  the  companion 
will  by  no  means  hold  good  in  every  particular ;  in  the 
latter  the  whole  membrane  of  the  nofe  is  equally  irri¬ 
tated  }  whereas  in  the  gonorrhoea,  only  particular  part3 
of  the  urethra  feem  to  be  affeCled.  Tnc  difeafe,  in 
the  generality  of  cafes,  feldom  extends  more  than  an 
inch  and  a  half  along  that  canal,  and  in  many  is  con¬ 
fined  (at  leaf!  in  the  beginning)  to  a  fmall  fpot  about 
an  inch  from  the  extremity  of  the  glan*.  The  dif- 
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charge  is  produced  from  that  part  of  the  urethra  where  Gonorrhoea 
the  pain  is  felt }  and  the  patient,  when  he  voids  his 
urine,  feels  no  fmarting  till  it  reaches  the  inflamed  fpot : 
but  as  the  disorder  increafes,  the  inflammation  sffeds 
a  greater  number  of  points,  juft  in  the  lame  manner  as 
chancres  affeft  different  parts  of  the  glans.  It  might 
be  fuppofed  that  diffe&ion  would  at  once  clear  up  this 
matter,  and  put  an  end  to  the  difpute }  but  this  is  far 
from  being  the  cafe.  Dr  Simmons  has  feen  feveral 
urethras  opened  in  perfons  who  had  a  gonorrhoea  at 
the  time  of  their  death  :  in  three  of  them  the  furface 
of  the  urethra,  as  »in  the  cafes  related  by  Morgagni, 
appeared  for  fome  way  down  of  a  flight  red  colour, 
and  in  all  of  them  was  covered  with  mucus }  but  with¬ 
out  any  appearance  of  ulceration,  except  in  two  diflec¬ 
tions  at  Paris,  in  which  moft  of  the  gentlemen  prefent 
were  convinced  that  they  faw  evident  marks  of  it : 
but  Dr  Simmons  fays  that  the  appearances  were  to 
him  not  fufficicntly  latisfa&ory  to  enable  him  to  decide 
with  certainty  on  the  fubjedl.  On  the  other  hand, 
when  we  confider  that  the  dilcharge  in  a  gonorrhoea  is 
fometimes  tinged  with  blood,  and  that  when  this  hap¬ 
pens  a  little  blood  veflel  is  no  doubt  ruptured,  we 
can  have  no  reafon  to  doubt  that  an  ulceration  may, 
and  fometimes  does,  happen  in  thefe  cafes  }  efpccially 
as  we  often  obferve  an  excoriation  near  the  oriflee  of 
the  urethra.  It  is  certain,  that  wherever  there  is  con- 
fiderable  inflammation,  there  will  be  danger  of  ulcera¬ 
tion,  Belides,  from  a  negle&ed  or  badly-treated  go¬ 
norrhoea,  we  often  fee  fiiiulas  in  perineo ,  and  other  ul¬ 
cers  of  the  urethra,  penetrating  through  its  fubftance, 
and  affording  a  paflfage  to  the  urine.  And  there  can 
be  no  doubt  that  flight  ulcerations  of  this  canal  often 
occur,  and  are  afterwards  perfectly  obliterated,  in  a 
fimilar  manner  to  what  happens  in  the  papillae  of  the 
tongue,  the  tonfils,  &c.  Such  an  obliteration  will 
the  more  readily  take  place  in  a  part  like  the  urethra-, 
defended  with  mucus,  and  not  expofed  to  the  air, 
which  is  known  to  have  no  little  efteft  in  hardening  a 
cicatrix. 

But  whether  ulcers  take  place  or  not,  whether  the 
virus  of  gonorrhoea  be  precifely  of  the  fame  kind  with 
that  which  gives  fiphylis,  or  of  a  different  kind,  there 
is  reafon  from  the  phenomena  of  the  difeafe  to  con¬ 
clude,  that  the  matter  firft  a£ts  by  mixing  with  the* 
mucus  at  the  extremity  of  the  urethra  *,  and  that  from 
thence  it  is  propagated  upwards,  particularly  where  the 
excretories  of  mucus  are  moft  numerous  }  and  that  on 
the  parts  to  which  it  is  applied,  it  operates  as  n  peculiar 
irritating  caufe.  The  confequences  of  this  irritation 
will  be  inflammation  and  an  increafed  fecretion  of 
mucus  }  and  fo  fat  the  complaint  will  be  local.  In 
ninety-nine  cafes  of  an  hundred,  a  local  affe6lion  of  this 
kind  conftitutes  the  whole  of  the  difeafe  •,  and  of  this 
inflammation,  ulcerations  within  the  urethra,  ffri<51ures, 
and  other  local  affe£lions,  may  be  the  eonfl  quence. 

But  whether  a  difeafe  of  the  habit  ever  takes  place, 
unlefs  when  the  contagion  of  fiphylis  is  communicated 
with  that  of  gonorrhoea,  ftill  remains  to  be  determined 
by  future  obfervations  and  experiments. 

Nothing  can  be  more  variable  than  the  period  at 
which  the  difeafe  makes  its  appearance  after  infe&iom 
Perhaps,  at  a  medium,  we  may  place  it  between  the 
4th  and  14th  day  :  but  in  fome  cafes  it  happens  within 
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Apocenofei.  24  hours ;  and  In  others,  not  before  the  end  of  five  or 
even  fix  weeks  :  neither  of  thefe  extremes,  however, 

,  are  common. 

From  what  lias  been  faid  of  the  manner  in  which 
the  contagious  matter  in  gonorrhoea  a<fts,  and  of  the 
influence  it  exerts  on  thofe  parts  with  which  it  -comes 
in  contact,  it  follows,  that  the  prevention  of  gonor¬ 
rhoea  mull  depend  on  the  removal  of  the  contagious 
matter,  as  foon  as  that  can  be  done  *,  and  where  this  is 
either  altogether  negle&ed  or  not  properly  accomplifh- 
ed,  that  the  cure  muff  depend  on  counteracting  the  in¬ 
flammation  which  this  contagious  matter  excites,  and 
the  confequences  which  refult  from  it. 

The  firft  of  thefe  intentions  may  be  mo  ft  certainly 
and  molt  eafily  accomplifhed  by  careful  lotion  of  all 
the  parts  to  which  the  contagious  matter  has  any 
chance  of  being  applied.  Thefe  parts,  at  leaf!  on  the 
firft  application  of  the  matter,  are  readily  acceflible  : 
for  even  in  men  there  is  no  reafon  to  believe  that  it 
at  firft  penetrates  to  any  extent  in  the  urethra.  This 
wattling  of  the  parts  fhould  be  performed  as  foon  as 
poflible  \  becaufe  then  the  matter  is  both  moft  ac- 
ceffible  and  leaf!  involved  with  mucus :  but  although 
wafliing  cannot  be  accomplifhed  at  an  early  period,  it 
fhould  not  be  neglcCted  afterwards  \  for  from  the  dif- 
eafe  uniformly  commencing,  even  when  it  does  not 
appear  till  a  confiderable  time  after  the  application  of 
the  contagious  matter,  with  a  peculiar  fenfe  of  titilla- 
tion  at  the  external  parts,  particularly  in  men  at  the 
extremity  of  the  urethra,  there  is  reafon  to  believe  that 
the  contagious  matter  attached  to  the  mucus  may  re¬ 
main  latent  there  for  a  very  confiderable  time.  For 
the  purpofe  of  wattling,  with  a  view  to  the  prevention 
of  this  difeafe,  recourfe  may  be  had  to  almoft  any  wa¬ 
tery  fluid,  provided  it  be  not  fo  ttimulant  as  to  pro¬ 
duce  bad  effe&s  from  injuring  the  parts.  Pure  water, 
properly  applied,  is  perhaps  one  of  the  beft  lotions  *, 
but  there  can  be  no  doubt  that  its  power  in  removing 
the  contagious  matter  may  be  fomewhat  increafed  by 
fuch  additions  as  render  it  a  more  powerful  folvent  of 
mucus.  With  this  intention,  one  of  the  moft  power¬ 
ful  additions  is  the  vegetable  alkali,  either  in  its  mild  or 
cauftic  ftate.  In  the  latter  ftate  it  is  the  moft  a£Hve, 
but  in  the  former  it  is  moft  fafe  j  and  the  carbonas  pet* 
ajfce  of  the  Edinburgh  pharmacopoeia,  to  the  extent 
of  half  a  dram,  dififolved  in  fix  or  eight  ounces  of 
water,  is  one  of  the  beft  lotions  that  can  be  employed. 
The  purpofe  of  removing  the  contagion  may  often  alfo 
be  effe&ually  anfwered  from  wattling  with  water  im¬ 
pregnated  with  foap  }  for  there  the  alkali,  though  in 
a  cauftic  ftate,  is  prevented  from  exerting  any  difa- 
greeable  effe&s,  in  confcquence  of  its  being  combined 
with  oily  matters. 

With  the  view  of  preventing  gonorrhoea,  fome  have 
ndvifed,  that  the  alkali  either  in  its  mild  or  cauftic 
ftate,  properly  diluted  with  water,  fhould  be  inje&ed 
Into  the  urethra  :  and  there  can  be  no  doubt,  that  by 
this  means  the  contagious  matter,  when  it  has  entered 
the  urethra,  may  be  removed.  A  removal  may  alfo 
be  effected  by  the  in]c  flion  of  a  weak  folution  of  cor- 
rofive  fublimate,  which  feems  to  a£l  not  by  difTolving 
the  mucus  but  by  producing  an  augmented  fecretion. 
But  at  a  very  early  period  of  the  diieafe,  inje&ions  are 
probably  unneceftary  •,  and  if  it  has  made  any  confide¬ 
rable  progrefs,  they  are  dangerous  :  for  from  the  aug- 
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mented  fenfibility  of  the  part,  even  very  gentle  ones  are  Gonorrhoea’ 
apt  to  excite  a  high  degree  of  inflammation.  ‘  1 

There  are  pra&itioners  who,  fuppofing  that  the  body 
pofieffes  powers  to  expel  the  virus,  and  that  the  difeafe 
has  a  certain  period  to  run  through  its  feveral  ftages  of 
progrefs,  acme,  and  decline,  are  for  leaving  the  cure  to 
nature  \  or  at  leaft  content  themfelves  with  aftifting  her 
by  an  antiphlogiftic  regimen,  gentle  evacuations,  and 
the  like. 

That  in  many  cafes  the  diforder  admits  of  a  natural 
cure,  there  can  be  no  doubt ;  the  increafed  fecretion  of 
mucus  carrying  off  the  virus  fatter  than  it  is  formed, 
till  at  length  the  infe£Hon  is  wholly  removed  :  But  it 
is  equally  certain,  that  in  every  cafe,  by  the  applica¬ 
tion  of  fuitable  remedies  to  the  inflamed  part,  we  may 
fhorten  the  duration  of  the  complaint,  and  abridge  the 
fufFerings  of  the  patient,  with  the  fame  certainty  and 
fafety  as  we  are  enabled  to  remove  the  effe&s  of  an 
ophthalmia  or  any  other  local  inflammation,  by  proper 
topical  applications.  General  remedies,  fuch  as  occa- 
fional  blood-letting,  a  cooling  diet,  the  liberal  ufe  of 
diluting  liquors,  and  mild  purges,  are  by  all  allotved 
to  be  ufeful,  and  even  necefl'ary.  Aftruc  -was  of  opi¬ 
nion  that  in  thefe  cafes  blood-letting  ought  to  be  re¬ 
peated  five  or  fix  times  *,  and  there  are  ftill  many  prac¬ 
titioners  who  depend  much  on  repeated  evacuations  of 
this  fort  for  a  removal  of  the  inflammation.  But  there 
is,  perhaps,  not  one  cafe  in  ten  in  which  it  is  at  all  re- 
quifite  5  and  this  fmall  number  of  cafes  will  confift  only 
of  the  ftrong  and  plethoric :  in  fuch,  w'hen  the  chordee 
is  frequent  and  painful,  and  the  pulfe  hard  and  full, 
the  lofs  of  from  eight  to  twelve  ounces  of  blood  will  be 
beneficial,  but  it  will  be  feldom  necefiary  to  repeat  the 
operation.  The  inflammation  in  thefe  cafes  is  kept  up 
by  the  local  ftimulus  of  the  virus  and  the  urine  •,  and 
all  that  we  can  expetft  from  venefe£lion  is  to  moderate 
the  pain  and  the  frequency  of  ere&ion.  In  perfons  of  a 
delicate  habit,  and  of  an  irritable  fibre,  the  evacuation 
will  do  no  good  *,  but  if  repeated  wrill  certainly  be  liable 
to  do  harm,  by  increafing  irritability,  and  of  courfe 
rendering  the  patient  more  fufceptible  of  ftimulus. 

The  utility,  and  even  the  neceftity,  of  a  cooling  re¬ 
gimen,  are  fufficiently  obvious }  wine  and  fpirituous 
liquors,  fpiceries,  a  fifh-diet,  much  animal-food,  and 
faltcd  and  high-feafoned  ditties  of  every  fort,  will  con- 
ftantly  add  to  the  complaint.  The  patient  fhould  eat 
meat  only  once  a-day,  and  that  fparingly.  He  fhould 
abftain  from  hot  fuppers.  Milk,  mild  vegetables,  and 
fruit,  fhould  conftitute  the  principal  part  of  his  diet 
while  the  inflammatory  fymptoms  continue.  Every¬ 
thing  that  tends  to  excite  the  venereal  imagination 
fhould  be  ftudioufly  avoided*,  for  whatever  promotes 
erections  of  the  penis  will  increafe  the  inflammation, 
and  of  courfe  add  fuel  to  the  difeafe.  For  the  fame 
reafons  much  -walking  or  riding  on  horfeback  will  be 
hurtful,  from  the  irritation  kept  up  in  the  perinseum 
by  fuch  means.  Violent  exercife  of  any  kind,  or  any 
thing  that  is  liable  to  increafe  the  heat  and  the  momen¬ 
tum  of  the  blood,  will  of  courfe  be  improper. 

The  drinking  freely  of  mild,  cooling,  mucilaginous 
liquors,  fuch  as  linfeed-tea,  orgeat,  whey,  milk  and 
water,  almond  emulfion,  and  the  like,  will  be  extreme¬ 
ly  ufeful,  by  diluting  the  urine,  and  preventing  its  falts 
from  ftimulating  the  urethra.  When  the  heat  and  pain 
in  making  water  are  very  confiderable,  mucilaginous 
3  L  fubftancef 
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Apoeenofes.  fubflances  are  found  to  have  the  heft  effect,  particularly 
the  gum  tragacanth.  It  is  a  common  practice  to  give 
equal  quantities  of  this  gum  or  gum-arabic  and  nitre, 
and  to  diilolve  nitre  in  the  patient's  drink,  with  a  view 
to  leffen  the  inflammation.  But  in  thefe  cafes  nitre  is 
always  improper  :m  it  is  known  to  be  a  powerful  diure¬ 
tic,  its  chief  action  being  upon  the  urinary  paffages  ;  fo 
that  the  flimulus  it  cccalions  will  only  ferve  to  increafe 
the  evil  it  is  intended  to  alleviate.  Supcrtartrite  of 
potafs,  on  account  of  its  diuretic  quality,  will  be  equal¬ 
ly  improper.  Our  view  here  is  not  to  promote  a  pre¬ 
ternatural  flow  of  urine  ;  for  the  virus,  being  infoluble 
in  water,  cannot  eafily  be  waflied  away  by  fuch  means ; 
but  our  object  ought  to  be,  to  render  the  urine  that  is 
fecreted  as  mild  and  as  little  simulating  as  pofiible. 

^  Mild  purges,  which  conftitute  another  material  part 
•f  the  general  remedies,  are  no  doubt  extremely  ufeful 
when  exhibited  with  prudence ;  but  it  is  well  known 
that  the  abufe  of  purgative  medicines  in  this  difeafe 
has  been  produ&ive  of  numerous  evils.  Formerly  it 
was  a  pretty  general  praftice  to  give  a  large  dofe  of 
calomel  at  bed  time,  three  or  four  times  a-week  ;  and 
to  work  it  off  the  next  morning  with  a  flrong  dofe 
of  the  pilules  cocci# ,  or  fome  other  draft ic  purge.  This 
method  was  perfevered  in  for  feveral  weeks  :  in  confe- 
quence.  of  which  the  patient  often  found  him felf  trou¬ 
bled  with  an  obftinate  gleet,  and  perhaps  his  conftitu- 
tion  materially  injured  ;  the  efted  of  fuch  a  method 
being  (efpecially  in  irritable  habits)  to  weaken  the 
ftomach  and  bow'els,  and  lay  the  foundation  of  hypo-  > 
chondrial  complaints.  Violent  purging  likewife  often 
occafions  ftiangury,  and  other  troublcfome  fymptoms. 

The  cathartics  employed  in  thefe  cafes  fliould  be 
gentle;  fuch  as  Rochelle  fait,  manna,  tartarifed  alkali, 
and  the  like.  I  hey  fhould  be  given  only  in  a  dofe  fuf- 
ficicnt  to  procure  two  or  three  ftools,  and  be  repeated 
only  every  two  or  three  days.  The  daily  ufe  of  the 
purgative  elcCluaries  that  are  ftill  given  by  fome  prac¬ 
titioners,  ferves  only  to  keep  up  a  continual  irritation 
on  the  bladder,  and  of  courfe  to  prolong  the  inflam¬ 
mation. 

_  The  topical  remedies  that  are  ufed  confift  chiefly  of 
different  forts  of  injeCtions,  the  ingredients  of  which  are 
extremely  various  ;  but  their  modes  of  operation  may 
in  general  be  referred  to  their  mucilaginous  and  feda- 
tive,.  or  to  their  detergent,  ftimulating,  and  aftringent 
qualities.  In  the  hands  of  fkilful  practitioners,  great 
advantages  may  doubtlefs  be  derived  from  the  ufe  of 
thefe  remedies ;  but,  on  the  other  hand,  the  improper 
and  unfcafonable  ad  min  iff  ration  of  them  may  prove  a 
fource  of  irreparable  mifehief  to  the  patient. 

We  know  that  mucilaginous  and  oily  injeCtions  will 
tend  to  allay  the  local  inflammation  ;  and  that  a  feda- 
tive  injeCtion,  fuch  as  a  folution  of  opium,  will  leffen 
the.  irritability  of  the  parts,  and  of  courfe  produce  a 
fimilar  effeCt ;  the  utility  of  fuch  applications  is  there¬ 
fore  fufKeiently  obvious. 

A  detergent  injeCtion,  or  one  that  will  aCt  upon  the 
mucus  of  the  urethra,  increafe  the  difeharge  of  it,  wafh 
it  a  wav,  and  with  it  the  venereal  virus  that  is  blended 
with  it,  can  only  be  ufed  as  a  prophylactic  before  the 
fymptoms  of  infeCtion  have  made  their  appearance. 
But  great  cireumfpeCtion  is  neeeffary  in  the  ufe  of 
this  kind  of  injeftion.  If  it  be  too  weak,  it  can 
be  of  no  efficacy  ;  and  if  it  be  too  flrong,  it  may  prove 
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dangerous  to  the  patient.  A  fuppreffion  of  urine  hasConorri-,  i 
been  brought  on  by  the  improper  ufe  of  an  injection  of 
this  kind.  When  the  fymptoms  of  inflammation  have 
once  made  their  appearance,  the  flimulus  of  fuch  an  in¬ 
jection  muft  be  extremely  hazardous.  Excoriation  of 
the  urethra  has  but  too  often  been  produced  by  remedies 
of  this  fort  in  the  hands  of  adventurous  and  unfkilful 
praClitioners. 


While  the  inflammation  of  the  urethra  continues, 
every. thing  that  {Emulates  it  mutt  be  hurtful,  it  the 
injeClion  excites  a  painful  fenlation  in  the  urethra,  as  is 
but  too  often  the  cafe,  it  will  be  liable  to  produce  i  well¬ 
ed  teflicles,  difficulty  in  making  water,  excoriation,  and 
other  effeCts  of  inereafed  inflammation  :  if,  by  its  allrin- 
geney,  the  running  be  checked  before  the  virus  that 
excited  the  difeharge  be  properly  fubdued,  the  patient 
will  be  expofed  to  frefli  dangers  ;  and  perhaps  to  a  va¬ 
riety  of  local  complaints,  lucli  as  obflruCtions  in  the 
urethra,  and  abfeeffes  in  per  in*  0,  which  are  well  known 
to  be  fometimes  owing  to  applications  of  this  fort  im¬ 
properly  managed. 

\\  hen  the  inflammation  has  fubfided,  gently  {Emu¬ 
lating  and  aflringent  injeCtions  may  be  uled  with  fafe- 
ty,  and  with  confiderable  advantage  :  for  as  the  in¬ 
flammation  is  at  firfl  excited  by  the  flimulus  of  the  ve¬ 
nereal  virus,  fo  when  the  former  begins  to  leflen,  we 
may  be  allured  that  the  aCtivity  of  the  latter  lias  abated 
in  proportion;  and,  in  general,  when  the  inflamma¬ 
tory  fymptoms  are  entirely  removed,  it  will  be  found, 
that  the  mueus  is  no  longer  of  an  infeClious  nature, 
but  is  merely  the  effeCl  of  an  inereafed  fecretion  and 
of  relaxation.  Mild  aftringents  will  therefore  ferve  to 
brace  and  flrengthen  tire  vcffels  fecreting  mueus,  and 
in  this  way  will  leflen  the  difeharge,  and  greatly  pro¬ 
mote  the  cure.  It  is  certain,  that  in  the  greater  num¬ 
ber  of  cafes,  a  gonorrhoea,  which  if  treated  by  internal 
remedies  alone,  would  continue  for  five  or  fix  "weeks, 
or  longer,  may,  when  judieioufly  treated  w  ith  injec¬ 
tions,  be  cured  in  a  fortnight,  and  very  often  in  lefs 
time.  The  great  aim,  therefore,  of  the  praClitioner 
ought  to  be  at  firfl  to  make  ufe  of  fuch  injeCEons  only 
as  will  tend  to  lubricate  the  furface  of  the  urethra,  and 
to  counteraCl  and  deflroy  the  flimulus  of  the  virus  :  as 
the  inflammation  abates,  he  may  add  fome  gently  aftrin¬ 
gent  preparation  to  a  mucilaginous  and  fedative  injec¬ 
tion  ;  taking  care  that  its  aftringency  be  fuited  to  the 
ftate  of  the  difeafe,  and  to  the  irritability  of  the  pa¬ 
tient.  Amongft  a  great  variety  of  fubllances,  mer¬ 
cury  in  different  forms  is  one  of  thofe  that  is  the  moft 
frequently  employed  in  injeCtions.  All  thefe  mercurial 
injeCtions  have  more  or  lefs  of  aftringency ;  and,  ac¬ 
cording  to  Dr  Simmons,  it  is  folcly  to  this  property 
that  we  are  to  aferibe  their  effeCts  ;  for  the  idea  of 
their  correcting  the  venereal  virus  "was  originally  in¬ 
troduced,  and  has,  he  thinks,  been  continued,  upon  mif- 
taken  principles. 

Calomel,  mixed  with  the  mucus  difeharged  in  a  go¬ 
norrhoea,  has  no  more  power  in  deft roying  the  infec¬ 
tious  properties  of  that  mucus  than  eeruffe  or  any  other 
preparation  -would  have.  A  diluted  folution  of  fubli- 
mate  injeCted  into  the  urethra,  will,  like  a  folution  of 
verdigrife,  or  blue  vitriol,  or  any  other  ftyptic,  con- 
ftringe  the  mouths  of  the  lacunce  ;  but  this  is  all  that 
it  will  do,  for  it  will  never  leflen  the  infeClious  nature 
of  the  virus.  The  fame  thing  may  be  obferved  02 

crude 
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^jjocenoies.  crude  mercury  extinguished  by  means  of  mucilage,  or 

nf - ;  of  mercurial  ointment,  blended  with  the  yolk  of  an  egg, 

and  which,  when  thrown  up  into  the  urethra,  will  ad 
nearly  m  the  fame  manner  as  balfam  of  copaiva,  or  any 
other  Simulating  inje&ion.  The  itimulus  of  mercury, 
however,  has  often  been  found  of  cottfiderable  efficaey  ^ 
and  in  women,  when  the  vagina  only  was  affe&ed,  af¬ 
ter  wafhing  the  parts  well,  the  cure  has  been  accom¬ 
pli  died  by  rubbing  them  repeatedly  with  mercurial 
ointment. 

As  the  gonorrhoea  is  only  a  local  afFe&ion,  it  may 
be  inferred,  that  the  internal  ufe  of  mercury  is  unne- 
ceflary  towards  the  cure.  Very  often  indeed  this  com¬ 
plaint  may  be  removed  without  having  recourfe  to  mer¬ 
curials.  Sometimes  patients  have  been  met  with  whofc 
general  health  has  been  greatly  impaired  by  a  long  con¬ 
tinued  ufe  of  mercury  in  fuch  cafes,  while  the  original 
difeafe,  the  gonorrhoea,  was  rendered  much  worfe  by 
it.  In  fomc  it  has  degenerated  into  a  gleet,  that  was 
cured  with  extreme  difficulty  ;  in  others  it  has  brought 
on  a  variety  of  diftreffing  fymptoms.  In  cafes  of  gonor¬ 
rhoeas,  therefore,  whenever  mereury  is  adminiftered,  it 
ought  to  be,  not  with  a  vie  w  to  expedite  the  cure,  but 
merely  to  obviate  the  dangers  of  fyphilis.  When  the 
infe&ion  is  apparently  flight,  and  the  inflammation  and 
the  fymptoms  trifling,  we  may  proceed  without  the  af- 
fiffanee  of  mercury,  efpecially  if  the  patient  be  of  a 
weak,  relaxed,  and  irritable  habit,  likely  to  be  injured 
by  mercurial  medicines.  On  the  other  hand,  when  the 
difeharge  is  violent,  the  inflammation  eonfiderable,  or 
the  feat  of  the  difeafe  high  up  in  the  urethra,  it  is  per¬ 
haps  the  moff  prudent  plan  to  give  mercurials  in  fmall 
doles,  and  in  fuch  forms  as  fecra  the  bell:  adapted  to  the 
conffitution  of  the  patient. 

The  pilulce  hydrargyria  as  prepared  according  to  the 
receipts  inferted  in  the  laft  edition  either  of  the  Lon¬ 
don  or  Edinburgh  Pharmacopoeias,  in  both  of  which 
the  mercury  is  rendered  a&ivc  merely  by  triture,  may 
perhaps  be  confidered  as  one  of  the  mildeft  and  moll 
efficacious  forms  under  which  mercury  ean  be  exhibited 
by  the  mouth.  Its  efficacy  will  depend  on  its  not  ir¬ 
ritating  the  bowels,  and  thus  pafling  off  by  flool  *,  care 
muff  like  wife  be  taken  to  prevent  its  affe<5Iing  the 
mouth.  Of  the  chemical  preparations  of  mercury,  the 
mildeft  and  leaft  irritating  is  calomel.  It  may  be  given 
from  gr.  ift.  to  gr.  iii.  at.  bed-time,  occafionally  inter- 
pofing  a  mild  purgative  to  prevent  it  from  falivating  $ 
but  in  general  the  mercurial  pill  juft  mentioned  is  to  be 
preferred. 

When  there  is  no  chancre  nor  bubo,  no  appearanee 
in  fhort  of  fyphilitic  infection,  it  would  be  improper 
to  adminifter  eorrofive  fublimate,  the  mcrcurius  calci- 
natus,  or  any  other  of  the  more  acrid  preparations  of 
mereury. 

After  a  gonorrhoea  proceeding  from  venereal  caufes 
has  been  removed,  another  kind  of  running  without 
pain,  called  the  gonorrhoea  mucofa,  or  gleet ,  fometimes 
remains  Sometimes  it  arifes  from  a  conftri&ion  and 
excoriation  of  the  urethra,  and  frequently  it  is  the  ef¬ 
fect  of  an  enlargement  and  difeafed  flate  of  the  pro- 
ftate.  In  each  of  thefe  cafes,  as  the  gleet  is  the  effect 
of  irritation,  the  cure  will  depend  on  the  removal  of 
the  local  difeafe  that  oceafions  it.  But  there  is  ano¬ 
ther  fpecios  of  gleet  that  fee  ms  to  depend  chiefly  on 
relaxation.  It  is  in  general  free  from  infedlion,  and 
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is  moft  common  in  thofe  who  have  had  long  and  fre-  01>! 
quent  gonorrhoeas.  It  is  likewife  of  ten  the  cited  ef  a 
debilitated  habit,  from  fevere  purging,  or  a  long  con¬ 
tinued  ufe  of  mercurials.  A  difeharge  of  this  kind  h 
more  frequent  in  women  than  in  men  ;  or,  at  leaft,  the 
fluor  albus,  after  a  gonorrhoea,  will  often  be  1r1iftakt.11 
for  a  gleet. 

When  there  is  no  reafon  to  fufped  remaining  con¬ 
tagion,  aftringent  in  led  ions  will  be  of  the  greateft  fer- 
vice.  It  will  be  neeeifary,  at  the  fame  time,  to  attend 
to  the  health  of  the  patient,  by  employing  cinchona, 
ehalybeate  waters,  cold  bathing,  and  fuch  other  reme¬ 
dies  as  wall  tend  to  ilrengthen  the  fyftem  :  and  indeed 
by  the  ufe  of  thefe,  particularly  by  the  cinchona,  fuch 
runnings  are  often  fueeefsfully  combated  in  thofe  who 
from  apprehenfion  of  dangerous  confequenees  cannot  be 
prevailed  upon  to  employ  injedions.  When  there  is 
no  tendency  to  inflammation,  the  balfam  of  copzfiva  may 
be  preferibed  wTith  advantage  in  large  dofes.  Dr  Sim¬ 
mons  fays  he  once  faw  a  complaint  of  this  fort  removed 
by  applying  a  blifter  to  the  perinceum,  after  it  had  re- 
fifted  a  variety  of  other  remedies.  In  the  Medical  Ob- 
fervations  alfo  we  have  an  account  of -a  gleet  and  in¬ 
continence  of  urine  removed  at  once  by  a  blifter  to  the 
os  faerum.  In  general,  however,  the  other  methods 
above  mentioned  will  be  fufficicnt  to  remove  it,  though 
fometimes  it  wffll  continue  for  a  long  time  in  fpite  of  all 
our  endeavours  to  cheek  it. — Other  kinds  of  gonorrhoea, 
in  which  the  femen  itfelf  is  ejeded,  efpecially  during 
fleep,  may  be  cured  by  tonics  and  a  mild  cooling  regi¬ 
men. 

Order  V.  EPISCHESES. 

Genus  CXXII.  OBSTIPATIO.  3*3 

Costiveness. 

Obftipatio,  Lin.  166.  Vog.  128.  Sag.  2 21. 

Coftivenefs  is  fometimes  oecafioned  by  debility  in 
dvfpeptic  perfons,  fometimes  it  is  the  effed  of  rigi¬ 
dity,  and  fometimes  it  is  fymptomatic  of  the  colic. 

It  may  proceed  from  an  affedion  of  the  liver  ;  drink¬ 
ing  rough  red  wines,  or  other  aftringent  liquors  ;  too 
much  cxereife,  efpecially  on  horfebaek  :  it  may  like- 
wrife  proceed  from  a  long  ufe  of  cold  infipid  food,  which 
does  not  fufficiently  ftimulate  the  inteftines.  Sometimes 
it  is  owning  to  the  bile  not  defeending  to  the  inteftines, 
as  in  the  jaundice  \  and  at  other  times  it  proceeds  from 
difeafes  of  the  inteftines  themfelves,  as  a  palfy,  fpafrns, 
tumors,  &ec. 

Exceftive  coftivenefs  is  apt  to  occafion  pains  of  the 
head,  vomiting,  colics,  and  other  complaints  of  the 
bowels.  It  is  peculiarly  hurtful  to  hypochondriac  and 
hyfteric  perfons,  as  it  generates  w  ind  and  other  diftrefi* 
fing  fymptoms. 

Perfons  who  are  generally  coflive  fhould  live  upon 
a  molftening  and  laxative  diet  5  as  roafted  or  boiled 
apples,  pears,  flowed  prunes,  raifins,  gruels,  with  cur¬ 
rants,  butter,  honey,  fugar,  and  fuch  like.  Broths 
with  fpinage,  leeks,  and  other  foft  pot-herbs,  are  like¬ 
wife  proper.  Rye-bread,  or  that  which  is  made  of  a 
mixture  of  wheat  and  rye  together,  ought  to  be  eaten. 

No  perfon  troubled  with  coftivenefs  fhould  cat  white 
bread  alone,  efpecially  that  which  is  made  of  line 
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Epifchefes.^  flour,  .  The  beft  bread  for  keeping  the  belly  folublc  is 
what  in  fome  parts  of  England  they  call  meflin.  It  is 
made  of  a  mixture  of  wheat  and  rye,  and  is  very  agree¬ 
able  to  thofe  who  arc  accustomed  to  it. 

Coftivenefs  is  increafed  by  keeping  the  body  too 
warm,  and  by  every  thing  that  promotes  the  perfpira- 
tion  ;  as  wearing  flannel,  lying  too  long  in  bed,  &x*. 
Intenfe  thought,  and  a  fedentary  life,  are  likewife  hurt¬ 
ful.  All  the  fecretions  and  excretions  are  promoted  by 
moderate  exercife  without  doors,  and  by  a  gay,  cheer¬ 
ful,  fprightly  temper  of  mind. 

The  drink  Should  be  of  an  opening  quality.  All  ar¬ 
dent  fpirits,  auftere  and  aftringent  wines,  as  port,  cla¬ 
ret,  &c.  ought  to  be  avoided.  Malt  liquor  that  is  fine 
and  of  a  moderate  Strength  is  very  proper.  Butter-milk, 
whey,  and  other  watery  liquors,  are  likewife  proper, 
and  may  be  drank  in  turns,  as  the  patient’s  inclination 
diredls. 

Thofe  who  are  troubled  with  coStivenefs  ought,  if 
poSSIble,  to  remedy  it  by  diet,  as  the  conftant  ufe  of  me¬ 
dicines  for  that  purpofe  is  attended  with  many  incon¬ 
veniences,  and  often  with  bad  confcquences.  In  time 
the  cuStom  becomes  neceSTary,  and  generally  ends  in  a 
total  relaxation  of  the  bow- els,  indigestion,  lofs  of  appe¬ 
tite,  wafting  of  the  Strength,  and  death. 

The  learned  Dr  Arbutlinot  advifes  thofe  who  are 
troubled  with  coftivenefs  to  ufe  animal  oils,  as  frcSh- 
butter,  cream,  marrow,  fat  broths,  &c.  He  likewife 
recommends  the  expreSTcd  oils  of  mild  vegetables,  as 
olives,  almonds,  piftaches,  and  the  fruits  themfclves ; 
all  oily  and  mild  fruits,  as  figs;  decoctions  of  mealy  ve¬ 
getables  ;  thefe  lubricate  the  inteftines  5  fome  faponace- 
ous  fubftances  -which  Stimulate  gently,  as  honey,  hydro- 
mel,  or  boiled  honey  and  water,  unrefined  fugar,  &c. 
are  ufeful. 

The  doCtor  obferves,  that  fucli  lenitive  fubftances 
are  proper  for  perfons  of  dry  atrabiliarian  constitutions, 
who  are  fubje&  to  aftriCtion  of  the  belly  and  the  piles, 
and  will  operate  when  Stronger  medicinal  fubftances  are 
fometimes  ineffectual ;  but  that  fuch  lenitive  diet  hurts 
thofe  whofe  bowels  are  w^eak  and  lax.  He  likewife  ob¬ 
ferves,  that  all  watery  fubftances  are  lenitive  ;  and  that 
even  common  water,  whey,  four  milk,  and  butter-milk, 
have  that  effeCt : — That  new'  milk,  efpecially  afles  milk, 
Stimulates  Still  more  when  it  fours  on  the  Stomach;  and 
that  whey,  turned  four,  will  purge  Strongly  : — That 
moft  part  of  fruits  are  likewife  laxative  ;  and  that  fome 
of  them,  as  grapes,  will  throw  fuch  as  take  them  im¬ 
moderately,  into  a  cholera  morbus,  or  incurable  diar¬ 
rhoea. 

.  When  .the  body  cannot  be  kept  open  without  medi¬ 
cine,  gentle  dofes  of  rhubarb  may  be  taken  twice  or 
thrice  a-week.  This  is  not  near  fo  injurious  to  the  Sto¬ 
mach  as  aloes,  jalap,  or  the  other  draft ic  purgatives  fo 
much  in  ufe.  Infufions  of  fenna  and  manna  may  like¬ 
wife  be  taken,  or  half  an  ounce  of  tartarifed  alkali  dif- 
folved  in  water  gruel.  About  the  fizc  of  a  nutmeg  of 
lenitive  cleCtuary  taken  tw'ice  or  thrice  a-day,  generally 
anfwers  the  purpofe  very  well. 

354  Genus  CXXIII.  ISCHURIA. 

Suppression  of  Urine . 

Ifchuria,  Sauv.  gen.  293.  Lin.  167.  Vog .  129. 

Sag.  212.  Home's  Clinical  Experiments,  feCt.  xv. 
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-this  difeafe  19  distinguished  into  various  fpecies,  Ifchuria 

according  as  the  feat  of  it  is  in  the  kidneys,  the v - r-w 

ureters,  the  bladder,  or  the  urethra;  and  hence  thefe 
fpecies  are  named  renalis ,  ur  et  erica ,  vejica/is ,  and  ure¬ 
thra/ is. 


1.  Ifchuria  renalis ,  or  a  fuppreflion  of  urine  from  an  3$c 
aSFeCtion  of  the  kidneys,  happens  but  rarely  ;  however,. 

Dr  Home  in  his  Clinical  Experiments  deferibes  fuch 
a  cafe.  In  the  end  of  December  1774,  a  man  of  a 
full  habit,  aged  33,  w  as  feized  with  Shivering,  cold- 
nefs,  and  feverc  cough.  Three  days  after,  his  urine 
appeared  high-coloured,  was  paSTed  with  pain,  and 
m  Small  quantity.  About  the  8th  of  January  1773, 
he  was  attacked  with  violent  pains  in  the  fniall  of  his 
back,  over  the  wrhole  abdomen,  and  in  the  ankles, 
with  pain  in  the  region  of  the  liver  when  prelfed.  A 
general  fuelling  was  afterwards  obferved  all  over  the 
body,  but  chiefly  in  the  ankles  and  abdomen,  which 
laft  was  tenfe  and  hard.  I  heSe  were  attended  w7ith 
vomiting,  bad  appetite,  and  confiderablc  thirft.  When 
he  entered  the  clinical  ward  (January  21ft),. the  cough, 
ficknefs,  and  vomiting,  had  gone  off,  but  the  fuppref- 
fion  of  urine  remained.  The  little  which  he  made  was 
paSTed  with  his  Stools,  fo  that  Dr  Home  faw  it  but 
once  ;  and  then  it  was  pale,  and  had  a  white  powder 
at  bottom.  The  pains  and  fwellings  which  retained 
the  impreflion  of  the  finger,  continued ;  lie  had  a 
headach,  and  a  very  flow'  pulfe,  beating  only  48  Strokes 
in  a.  minute.  He  had  taken  a  great  many  diuretic 
medicines  before  his  admiflion.  The  day  after  his  re- 
ception,  he  was  feized  with  a  fpontaneous  diarrhoea, 
which  continued  during  the  remainder  of  his  life. 
Cryftals  of  tartar  were  exhibited  in  dofes  of  half  an 
ounce  each  morning;  at  bed-time  he  took  20  drops 
of  tin£ture  of  opium  with  a  fcruple  of  nitre,  and  con¬ 
tinued  this  courfe  for  eight  days  without  any  increafe 
of  urine.  The  Stronger  and  heating  diuretics  were 
then  tried,  as  an  infufion  of  juniper  berries  and  pills 
of  garlic  ;  but  they  were  attended  with  no  manifeft 
advantage.  Whenever  the  pulfe  became  fo  ftrong  that 
he  could  bear  bleeding,  eight  ounces  of  blood  were 
taken  away,  which  was  fizy.  This  was  thrice  repeat¬ 
ed  ;  he  appeared  eafier  after  each  bleeding,  his  pulfe 
bore  it  well,  and  the  fwellings  and  other  fymptoms 
abated.  The  heating  diuretics,  in  this  State,  were 
given  up,  .  and  a  mixture  of  vinegar  and  nitre  was 
fubftituted  in  their  place,  in  each  dofe  of  which,  taken 
every  two  hours,  there  was  a  fcruple  of  nitre.  Fo¬ 
mentations  were  applied  to  the  region  of  the  kidneys, 
and  camphorated  oil  was  afterwards  rubbed  on  the 
part.  He  wras  ordered  the  femicupium,  which,  from 
a  deficiency  of  water  in  the  hofpital  at  that  time,  he 
got  only  once;  and  w'hich  then  feemed  to  have  a  good 
effedl,  as  he  paSTed  a  gill  of  urine  when  he  was  in  it. 
Notwithstanding  this,  however,  the  difeafe  continually 
gained  ground;  he  became  comatofe,  delirious,  and 
died  ten  days  after  his  admiflion.  On  diSTe&ion,  the 
kidneys  were  found  of  an  irregular  form  ;  fome  watery 
vehicles  appeared  on  their  furface,  containing  black 
gritty^  particles  like  fine  fand ;  and  the  lower  part  of 
the  right  kidney  was  confiderably  inflamed.  The 
pylorus,  part  of  the  duodenum,  and  a  confiderable 
part  of  the  fmall  inteftines,  were  much  inflamed.  In 
the  abdomen  were  found  about  five  pounds  of  fluid, 
and  in  the  cavities  of  the  thorax  about  half  a  pound. 

The 
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X,pifchefe3.  The  lung?  were  a  little  inflamed,  and  full  of  fmall 

-y - '  tubercles  on  their  furface  and  in  their  fubffance  :  the 

heart  was  large,  and  a  polypus  in  each  ventricle.  About 
fix  ounces  of  fluid  were  found  in  the  pericardium  :  in 
the  brain  nothing  preternatural  appeared,  except  about 
an  ounce  of  water  in  each  ventricle. 

Dr  Home  feems  to  have  been  at  a  lofs  for  the  re¬ 
mote  caufe  of  this  fuppreflion  of  urine,  which  mani- 
feftly  had  its  immediate  origin  from  the  kidneys  having 
3 oft  the  power  of  performing  their  functions.  He 
thinks  the  inflammation  which  appeared  in  the  right 
kidney  was  fearce  fufheient  to  have  occafioned  the 
diftemper,  as  the  other  would  have  fupplied  its  place  : 
for  which  reafon  alfo  he  thinks  that  the  ifehuria  was 
owing  to  a  general  affedlion  of  the  fyllem  3  and  that 
it  was  of  an  arthritic  nature,  the  patient  having  been 
troubled  with  complaints  of  that  kind  for  a  long  time 
before. 

39$  2.  The  ifehuria  ureterica  is  alfo  a  rare  difeafe,  unlefs 

the  ob(tru£tion  proceeds  from  a  done  or  clot  of  blood 
flopping  up  the  paffage.  Gravel  or  (tones,  indeed,  are 
very  frequently  formed  in  the  kidneys  3  and,  by  falling 
into  the  ureters,  occafion  an  ifehuria,  with  violent  pain, 
and  fymptoms  more  or  lefs  urgent  in  proportion  to 
the  fize  and  fhape  of  the  (tones.  Sometimes  it  is 
attended  with  coldnefs  of  the  extremities,  naufea, 
vomiting,  and  fpaftic  conffridlion  of  the  prtecordia, 
a  difficulty  of  making  water,  conftipation  of  the  belly, 
difficulty  of  breathing,  flupor  of  the  thigh,  retraction 
of  the  tefticle,  inquietude,  lofs  of  drength,  fyncope,  and 
convulfion  fits.  When  the  violent  pain  has  continued  for 
fcveral  days  and  nights  without  intermiffion,  and  has 
brought  the  patient  exceeding  low,  and  the  fuppreflion 
of  urine  is  complete,  with  coldnefs  of  the  extremities 
and  convulfions  of  the  tendons,  death  is  at  hand.  Nor 
is  it  a  good  fign  when  the  done  continues  long  in  the 
ureter ;  for  then  the  appetite  decays,  a  naufea  and 
retching  to  vomit  fupervene,  and  the  patient  is  con- 
fumed  with  a  heClic  heat.  Sometimes  the  pain  is  at¬ 
tended  with  an  inflammation  of  the  domach  and  in- 
teflines  3  and  fometimes  the  difeafe  ends  in  a  dropfy 
of  the  bread,  or  lethargy,  which  foon  carry  off  the 
patient. 

The  indications  of  cure  arc,  to  exclude  the  done  as 
eafily  as  poflible,  and  prevent  the  breeding  of  others. 
If  the  patient  be  of  a  fanguineous  temperament,  Sy¬ 
denham  recommends  to  take  away  ten  ounces  of  blood 
from  the  affeCled  fide  ;  and  then  to  give  the  patient  a 
gallon  of  poffet-drink  in  which  two  ounces  of  marffi- 
mallow  roots  have  been  boiled,  injeCling  at  the  fame 
time  an  emollient  glyder.  After  the  poffet  drink  has 
been  vomited  up,  and  the  clyder .  returned,  give  a 
pretty  large  dofe  of  an  opiate.  But  if  the  patient  be 
old  or  weak,  or  fubjeCl  to  nervous  affeClions,  bleeding 
may  be  omitted,  efpecially  if  his  urine  at  the  begin¬ 
ning  of  the  fit  be  coffee-coloured,  and  mixed  with 
gravel  3  but  as  to  other  things,  the  cure  is  the 
fame. — Huxham  highly  recommends  an  emollient  bath 
prepared  of  a  decoClion  of  marffim allow  root,  lintfeed, 
fenugreek  feed,  and  flowers  of  chamomile,  to  which 
may  be  added  a  few  white  poppy  feeds.  By  the  ufe  of 
this  bath  he  fays  he  has  feen  the  mod  cruel  fit  of  the 
gravel  fuddenly  ended,  when  neither  copious  bleeding 
nor  opiates  had  the  lead  effeft.  Mild  diuretics  are  al¬ 
fo  of  ferviee.  Hoffman  recommends  dulcified  fpirit  of 
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nitre  as  proper  to  relax  the  ipadic  ftridlure.  It  is  to  be  Ifehuria. 
taken  with  fuitable  diddled  waters  and  fyrup  of  pop-  v*“"~ 
pies  3  or  in  broth,  with  a  few  fpoonfuls  of  oil  of  fweet 
almonds.  Turpentine  glyders  are  alfo  accounted  very 
ferviccable  3  and  may  be  prepared  with  ten  ounces  of  a 
decodtion  of  chamomile,  with  half  an  ounce  of  turpen¬ 
tine  diffolved  in  the  yolk  of  an  egg,  and  about  as  much 
honey.  The  fal  diureticus ,  or  acetis  potaffee ,  is  much 
effeemed  by  fome,  when  taken  along  with  an  opiate. 

But  when  the  done  is  too  big  to  pais,  Arbuthnot  re¬ 
commends  a  cool  and  diluent  diet  to  hinder  the  further 
growth  of  it.  Whey,  infufion  of  lintfeed,  deco&ion  of 
marfhmallows,  and  gently  refolving  diuretics,  are  alfo 
proper.  To  put  a  dop  to  the  vomiting,  the  compound 
tindture  of  benzoin,  formerly  named  balfamum  trauma - 
ticum ,  has  fometimes  been  ufed  with  fucccfs,  when  al- 
mod  every  other  means  have  failed. 

3.  The  ifehuria  vefcalis  may  arife  from  a  done  in  357 
the  bladder  3  and  this  indeed  is  the  mod  common 
caufe  of  it  :  but  there  are  certain  cafes,  in  which, 
though  the  ufual  quantity  of  urine,  or  perhaps  more, 
be  palled,  the  patient  dies  from  the  retention  of  a  dill 
greater  quantity  in  the  bladder.  Of  this  Dr  Home 
gives  the  following  indances.  A  man  of  58  years  of 
age,  of  a  drong  fpare  habit,  and  never  fubjedt  to  the 
gravel,  had,  during  the  winter  of  1777,  a  cough 
with  expectoration,  which  went  off  in  the  beginning 
of  1778.  About  the  17th  of  February  1778  he  felt 
fome  difficulty  in  paffing  his  urine,  and  much  pain 
about  the  region  of  the  bladder.  He  continued  in 
this  way  for  ten  days,  after  which  he  became  eafier  on 
application  of  fome  medicines.  'I  he  abdomen  then 
fwelled,  and  he  had  pains  in  his  loins  and  thighs. 

On  the  3d  of  March  he  was  admitted  into  the  clinical 
ward  :  his  abdomen  was  then  fwelled  and  tenfe  3  and 
an  evident  fluctuation  was  felt,  which  fome  that  touched 
him  thought  was  fonorous  and  produced  by  wind.  A 
tumor  was  difeovered  between  the  navel  and  fpine 
of  the  os  ilium  on  the  left  fide,  which  gave  him  much 
pain,  efpecially  when  preffed.  This  tumor  became 
more  eafily  felt  after  the  fwelling  of  the  abdomen  de- 
creafed,  feemed  round,  and  very  near  as  large  as  the 
head  of  a  child.  It  appeared  very  much  on  the  left 
fide,  even  when  the  patient  lay  on  the  right,  and  it  then 
became  dependent.  He  paffed  urine  frequently,  and 
rather  more  than  in  health,  as  it  ivas  computed  at  four 
pints  a-day.  It  was  always  clear,  and  of  a  light  co¬ 
lour.  His  body  had  a  ftrong  difagreeable  fmell ;  his 
(kin  wTas  dry,  belly  bound,  and  his  appetite  entirely 
gone,  fo  that  he  had  hardly  taken  any  food  for  1 2  days. 

His  legs  fwelled  (lightly  for  fome  days  in  the  evening. 

His  pulfe  was  generally  regular,  fometimes  (lower  than 
natural,  and  fometimes  a  little  quicker  3  being  once  felt 
at  64,  and  another  time  at  92.  He  was  often  feized, 
efpecially  after  eating  or  drinking,  with  hiccough  3 
which  increafed  and  laded  till  liis  death.  On  the  20th 
day  of  his  difeafe,  after  fome  dofes  of  fquills,  the  gene¬ 
ral  fwelling  of  his  abdomen  fell,  became  much  fofter, 
and  more  didinCtly  difeovered  the  fwelling  of  the  left 
fide.  The  next  day  a  vomiting  came  on  ;  he  became 
delirious,  and  died  the  day  following.  The  body  be¬ 
ing  opened,  it  appeared  that  the  tumor  which  was  fo 
didinClly  felt  on  the  left  fide  of  the  abdomen,  was 
owing  to  a  diftenfion  of  the  bladder  with  urine.  Its 
fundus  reached  to  about  the  divifion  of  the  aorta  into 
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Ep.fchefeg.  the  ihacs  j  it  entirely  filled  the  pelvis,  and  contained 
between  five  and  fix  pounds  of  urine  of  a  pale  colour, 


On  examining  the  external  furface,  its  neck,  and  the 
beginning  of  the  urethra,  were  found  to  be  furrounded 
with  a  feirrhofity,  which  impeded  the  evacuation  of 
the  urine.  1  he  bladder  itfelf  was  much  thickened, 
but  not  more  ;n  one  part  than  another.  The  ureters 
entered  naturally  *,  but  were  much  thickened  in  their 
upper  half  near  the  kidney.  The  kidneys  were  fome- 
what  enlarged  5  particularly  the  left,  which  had  fever al 
watery  vehicles  on  its  external  furface.  Thefe  organs 
were  not  in  their  ufual  fituation  5  but  lay  clofe  on 
each  fide  of  the  fpine,  and  very  near  the  aorta :  fo 
that  the  renal  veffels  were  very  fhort.  What  wras  very 
lingular,  the  lower  end  of  each  arolc  over  the  fpine, 
and  they  were  united  together  by  their  membranes, 
the  aorta  patting  beneath  the  union.  The  bladder  had 
prefied  confiderably  on  this  part  j  and  the  peritoneum 
covering  them  wTas  confiderably  thicker  than  natural. 
The  lungs  adhered  every  where  to  the  pleura,  and  in 
fome  places  very  firmly  :  they  were  of  a  loofe  texture 
and  black  colour  5  and  the  veins  ot  the  lower  extremi¬ 
ties  were  turgid  with  blood.  It  does  not  appear  that 
this  patient  got  any  medicines  farther  than  a  few  dried 
fquills,  which  diminittied  the  fwcllings  and  brought  off 
ranch  wind.  He  alfo  got  a  mixture  of  mufk,  and  af¬ 
terwards  of  opium,  for  his  hiccough  )  but  without  fuc- 
eefs.  His  difeafe  was  miftaken  for  an  afeites'*,  and  the 
catheter  was  not  tried  :  but  in  another  cafe  the  ufe  of 
this  inttrument  was  apparently  of  more  ferviee  than  any 
internal  medicines.  'This  luff  patient  was  about  90 
years  of  age,  and  laboured  under  fymptoms  very  fimi- 
Iar  to  thofe  already  mentioned.  When  admitted  into 
the  elinical  ward,  he  had  the  hypogaftric  region  fwcl* 
led,  and  difficulty  of  patting  his  water  5  but  without 
pain,  vomiting,  or  hiccough.  He  had  loft  all  appe¬ 
tite ;  was  thirfiy,  and  coftive.  His  pulfe  was  110,  and 
weak.  In  the  evening  about  three  Englifh  pints  of 
pale  clear  urine  were  drawrn  off  by  means  of  the  cathe¬ 
ter  .  the  next  day  all  the  fymptoms  were  gone  off  or 
abated.  After  this  he  continued  to  pafs  fome  urine, 
fometimes  voluntarily,  fome  times  involuntarily  and  in- 
fenfibly  5  but  fo  much  always  remained  behind,  that  his 
bladder  was  conftantly  full,  unlefs  when  the  urine  was 
drawn  off,  which  was  done  twice  every  day.  The  urine 
was  fometimes  pale,  fometimes  of  a  deep  red  colour  • 
and  once  there  was  fome  blood  mixed  with  it,  which 
perhaps  might  have  been  occafioned  by  the  catheter. 
About  the  fixth  day  the  urine  was  very  putrid,  with 
rauch  purulent  like  matter  at  the  bottom,  and  was  paf- 
fed  with  more  pain.  About  the  nth,  the  putrid 
imell  went  off.  I  he  next  day  all  the  urine  palled  in- 
fenfibly  except  what  was  drawn  off  5  and  an  hiccough, 
though  not  very  fevere,  had  come  on.  In  this  w^ay 
he  continued  without  fever,  though  frequently  troubled 
with  the  biecongh,  efpccially  during  thofe  nights  in 
which  the  urine  had  not  been  drawrn  off.  A  month 
after  admxttion,  the  bladder,  with  the  affiftance  of 
the  catheter,  was  almoff  entirely,  though  infcnfibly 
evacuated,  and  the  hiccough  had  left  him  5  he  had  no 
wther  complaint  but  that  of  voiding  his  urine  infen- 
filffy,  the  natural  effect  of  a  feirrhous  bladder,  and 
which  was  probably  incurable.  With  this  patient 
the  hot  bath  and  mercurials  were  tried,  in  order 
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to  foften  the  feirrhofity  of  the  bladder,  but  w  ithout  Ifchuria 
effect. 

4.  I  he  ifchuria  urethralis  arifes  from  fome  tumor 
obit  rusting  the  paffage  of  the  methra,  and  thus  hin¬ 
dering  the  flow  of  urine.  It  is  no  uncommon  di- 
ftemper,  and  often  follows  a  gonorrhoea.  Hr  Home 
gives  us  an  example  of  this  alfo.— The  patient  was  a 
man  of  60  years  of  age,  who  had  laboured  under  a 
gonorrhoea  fix  months  before,  and  which  was  flopped 
by  fome  medicines  in  two  or  three  days.  He  lelt 
foon  afterwards,  a  difficulty  in  patting  his  urine,  which 
gradually  increafed.  About  10  da>s  before  his  ad- 
nnffion  into  the  clinical  ward,  it  was  attended  with 
pains  in  the  glans,  and  ardor  urince ;  he  had  palled 
only  about  eight  ounces  the  day  before  his  admiffion, 
and  that  ivuh  very  great  difficulty  }  and  the  hypoga- 
flric  region  was  fuelled  and  pained.  On  introducing 
the  catheter,  three  pounds  of  urine  w  ere  drawn  off,  by 
which  the  pain  and  lwrelling  were  removed.  The  in- 
ftrument  required  force  to  make  it  pafs  the  neck  of  the 
blander,  and  blood  followed  the  operation  :  and  the 
finger,  introduced  Into  the  anus,  felt  a  hard  tumor  a- 
bout  its  neck.  He  was  treated  with  mercurial  pills  and 
ointment,  by  which  the  fwelling  about  the  neck  of  the 
bladder  foon  began  to  decreafc  }  but  at  the  fame  time  a 
fwelling  of  the  right  teftielc  appeared.*  He  wTas  vomit¬ 
ed  with  four  grains  of  turbith-mineral,  the  fubfuiphas 
liydrargyri  JIavus  of  the  prefent  pharmacopoeia,  which 
operated  gently  and  here  Hr  Home  obferves,  that 
though  tlicfe  vomits  are  little  ufed,  from  a  miftaken  no¬ 
tion  of  their  feverity,  he  never  faw  them  operate  w  ith 
more  violence  than  other  vomits,  or  than  he  could  have 
wi Hied.  The  fwelling  diminifhed  in  tonfequenee  of  the 
emetic  and  fome  external  applications  5  and  the  cure 
was  completed  by  bleeding  and  a  deco (d ion  of  mezereon 
root. 


Genus  CXXIV.  DYSURIA. 
Difficulty  of  discharging  urine. 


Hyfuria,  Sauv .  gen.  265. 
Sag.  213. 

Stranguria  au&orum . 


Lin .  57.  Vog.  164. 


A  difficulty  of  making  water  may  arife  from  many 
different  caufes  *,  as  from  fome  acrid  matter  in  the 
blood,  cantharides,  for  inftanecj  and  hence  a  ftran- 
gury  very  often  fueceeds  the  application  of  blifters. 
In  many  cafes  it  arifes  from  a  compieffion  ©f  fome 
of  the  neighbouring  parts  ;  of  the  uterus,  for  inftance, 
in  a  ffate  of  pregnancy.  Or  it  may  arife  from  a  fpaf- 
modic  affection  of  the  bladder,  or  rather  its  fphin£kr  5 
or  from  an  inttammation  of  thefe  parts,  or  others  near 
them.  Hence  the  difeafe  is  diffinguifhed  into  fo  many 
fpecies,  the  cure  of  which  is  to  be  attempted  by  reme¬ 
dies  indicated  by  their  different  caufes. 

But  the  moft  common,  as  well  as  the  moft  dangerous 
fpecies  is  that  arifing  from  a  calculous  concretion,  or 

Stone  in  the  Bladder, 

Hyfuria  calculofa,  Sauv .  fp.  12. 

The  figns  of  a  ftone  in  the  bladder  are,  pain,  efpc¬ 
cially  about  the  Iphinfter  $  and  bloody  urine,  in  confe- 

quenefe 
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EpifchK  quence  of  riding  or  being  jolted  in  r  carriage  ;  a  fenfe 

'  *  '  of  weight  in  the  parineeum  ;  an  itchincfs  ol'  the  p Ians 

penis  ;  flimy  fediment  in  tile  urine  j  and  frequent  ltoo- 
pages  in  making  water  :  a  tenefmus  alfo  comes  on  while 
the  urine  is  difeharged  :  but  the  moll  certain  fi-m  is 
when  the  Hone  is  felt  by  the  finger  introduced  into  the 
-anus,  or  by  founding. 

Cnujes ,  &e.  It  is  not  eafy  to  fay  what  the  particu¬ 
lar  caufes  are  wliicli  occafion  the  apparently  earthy  par¬ 
ticles  of  the  fluids  to  run  together,  and  form  thofe  cal¬ 
culous  concretions  which  are  found  in  different  parts  of 
the  body,  and  cfpecially  in  the  organs  for  fecreting  and 
difeharging  the  urine. 

The  gout  and  It  one  are  generally  fuppofed  to  have 
fome  affinity,  becaufe  gouty  people  are  for  the  moil 
part  affl idled  with  the  gravel.  Eut  perhaps  this  is 
in  part  owing  to  their  long  confinement,  and  to  lyino- 
on  tne  back,  which  people  who  labour  under  the  omit 
arc  often  obliged  to  fubmit  to  j  fince  the  want  of  exer- 
cife,  and  this  pofture,  will  naturally  favour  the  dagna- 
tion  of  grofs  matters  in  the  kidneys  :  befules,  there" arc 
many  inflances  of  people  fevercly  affli&ed  with  the  done 
for  the  greated  part  of  a  long  life,  who  have  never  had 
the  leaf!  attack  of  the  gout. 

There  is,  however,  good  reafon  for  believing,  that 
feme  farther  connexion  takes  place  between  the  two 
difeafes  ;  and  when  treating  of  the  gout  wc  have  al¬ 
ready  given  fome  account  of  the  opinion  of  an  inge¬ 
nious  anonymous  author,  who  has  endeavoured  to 
prove,  that  both  the  one  and  the  other  depend  on  a 
pec  uliar  acid,  the  concreting,  lithie,  or  uric  acid,  which 
is  always  prefent  in  blood  ;  and  which  may  be  precipi¬ 
tated  from  thence  by  various  caufes,  fuch  as  the  intro¬ 
duction  of  other  acids,  or  the  like.  When  thus  preci¬ 
pitated,  he  fuppofes  it  to  produce  the  whole  phenomena 
of  both  difeafes.  The  objections  we  formerly  dated 
to  his  theory  of  gout,  do  not  equally  militate  againft 
that  of  calculus  5  and  it  is  at  lead  certain,  from  the 
belt  chemical  analyfis,  that  what  are  commonly  called 
urinary  calculi ,  and  have  been  confidered  as  entirely 
an  earthy  matter,  eonfifl  principally  of  acid  in  a  folid 
date  united  only  with  a  Imall  proportion  of  earth  or 
mucus.  We  may,  therefore,  whether  this  hypothefis 
be  altogether  well  founded  or  not,  juftly  view  lit.hiafis 
as  depending,  in  a  great  meafure,  on  the  feparation  of 
an  acid  from  the  blood. 

a  Whatever  may  be  the  particular  eaufe  of  the  difpofi- 
tion  to  lithinjis ,  the  kidneys  appear  to  be  the  mod  like¬ 
ly  places  for  particles  to  concrete  or  run  together,  be¬ 
caufe  of  the  great  quantity  of  blood  which  paffes 
through  the  renal  arteries,  and  which  conies  imme¬ 
diately  from  the  heart,  fraught  with  various  newly. re¬ 
ceived  matters,  that  have  not  undergone  much  of  the 
aClion  of  the  veffels,  and  therefore  cannot  as  yet  be  fup¬ 
pofed  to  be  thoroughly  affimilated. 

Anatomifts  who  have  carefully  examined  the  kid¬ 
neys  in  the  human  fubjeCl,  particularly  M.  Bertin,  in¬ 
form  us,  that  there  are  two  fets  of  tululi  uriniferi ; 
the  one  continued  direClly  from  the  extremities  of 
the  renal  artery,  and  the  other  fpringing  from  that 
vefrcular  texture  which  is  confpieuous  in  the  kid¬ 
neys. 

It  is  in  this  veficular  part  of  the  kidney  that  we 
presume  the  particles  of  the  concreting  matter  fird 
dagnate  and  coale  fee  :  for  it  is  hardly  to  be  fuppofed, 
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that  fuch  folid  matters  could  be  allowed  to  dop  in 
the  extremities  of  the  renal  arteries,  iinee  the  blood, 
and  the  urine  feparated  from  it,  mud  flow  through 
thefe  vc  fieis  with  great  degrees  of  force  and  velocity  } 
but  in  the  intermediate  veliculae  the  particles  may  lie, 
and  there  attracting  each  other,  loon  come  to  acquire 
fenfible  degrees  of  magnitude,  and  thus  become  land 
or  gravel.  As  long  as  this  fand  or  gravel  formed  in 
the  veficular  part  of  the  kidney  lies  quiet,  there  will 
be  no  pain  or  uneadnefs,  until  the  concretions  become, 
laige  enough  to  prels  either  on  the  adjoining  tubuh , 
or  on  the  blood-velfels  5  then  a  fenfe  of  weight,  and 
a  kind  of  obtufe  pain  in  the  loins,  will  be  left.  Eut 
when  the  fmall  pieces  of  concreting  matter  fliall  be 
di dodged  and  waffied  off  by  the  force  of  the  circu¬ 
lating  fluids,  or  loofened  by  fome  fpafmodic  aedion  of 
the  moving  fibres  in  thefe  parts,  they  will  in  their  paf- 
fage  create  pain,  raife  different  degrees  of  inflamma¬ 
tion,  or  perhaps  lacerate  fome  blood  veffels,  and  eaufe 
bloody  urine..  W  hen  thefe  little  concretions  happen  to 
be  detained  in  the  pelvis  of  the  kidney,  or  any  other 
place,  where  a  flow  of  urine  continually  paffes,  they 
loon  increafe  in  fize,  and  become  calculi,  from  the  eon- 
dant  acceffion  of  particles,  which  are  attracted  by  the 
original  bit  of  fand,  which  thus  becomes  the  nucleus 
of  a  done. 

It  is  an  opinion  which  Hippocrates  fird  advanced, 
and  which  lias  been  alinod  umverially  adopted  by  his 
followers,  and  has  remained  till  lately  uncontrovert¬ 
ed,  that  the  done  and  gravel  are  generated  by  the  uffi 
of  hard  water.  From  the  quality,  which  the  waters  of 
certain  fprings  poffefs,  of  depoiiting  a  large  earthy  fedi¬ 
ment,  either  in  the  aquaedu&s  through  which  they  arc 
conveyed,  or  in  the  veffels  in  which  they  are  boiled  or 
preferred,  it  was  conjefturcd,  that  in  pading  through 
the  kidneys,  and  efpccially  whild  retained  in  the  blad¬ 
der,  they  would  let  fall  their  grolier  particles,  which 
by  the  continued  appofition  of  frefh  matter,  connected 
by  the  animal  gluten,  and  compared  by  the  mufcular 
aftiou  of  that  organ,  would  in  time  form  a  calculus  fuff. 
ficiently  large  to  produce  a  train  of  the  mod  excruciat- 
ing  fymptoms.  And  this  reafoning  a  priori  has  been 
fuppofed  to  be  confirmed  by  fads  and  experience ;  for 
not  to  mention  the  authority  of  Hippocrates,  Dr  Lider 
has  obierv ed,  that  the  inhabitants  of  Bans  are  peculiarly 
fubjecd  to  the  done  in  the  bladder.  Nicholas  de  Bleg- 
ny  has  related  the  hidory  of  one  who  was  diffedted  at 
Paris,  in  whom  the  pylorus,  a  great  part  of  the  duode¬ 
num,  and  the  domaeh  itfelf,  were  found  incrudated 
with  a  dony  matter,  to  the  thicknefs  of  a  finger’s 
breadth.  And  it  is  well  known,  that  the  water  of  the 
river  Seine,  with  which  that  city  is  fupplied,  is  fo  im¬ 
pregnated  with  calcareous  matter,  as  to  incrudate,  and 
in  a  diort  time  to  choke  up,  the  pipes  through  which 
it  runs.  Eut  on  the  other  hand  it  is  obje&cd,  that  the 
human  calculus  is  of  animal  origin,  and  by  chemical 
analyfis  appears  to  bear  very  little  analogy  to  the  dony 
concretions  of  water  :  and  though  it  be  allowed,  that 
more  perfons  are  eut  for  the  done  in  the  hofpitals  at 
Paris  than  in  mod  other  places ;  yet  upon  inquiry  it  is* 
found,  that  many  of  thofe  patients  eome  from  different 
provinces,  and  from  towns  and  villages  far  didant  from 
the  Seine. 

Dr  Pereival  conjectures,  that  though  this  difeafe  may 
chiefly  depend  upon  a  peculiar  difpofition  to  concrete 
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Epifchefes,  [ n  the  animal  fluids,  which  in  many  indances  is  here- 
v  ditary,  and  in  no  inftance  can  with  certainty  be  impu¬ 
ted  to  any  particular  caufe  ;  yet  hard  water  is  at  lead 
negatively  favourable  to  this  diathefls,  by  having  no 
tendency  to  diminifli  it.  The  urine  of  the  mod  healthy 
perfon  is  generally  loaded  with  an  apparently  terreous 
matter,  capable  in  favourable  circumdances  of  forming 
a  calculus  j  as  is  evident  from  the  thick  crud  which  it 
depofits  on  the  fides  of  the  veffels  in  which  it  is  contain¬ 
ed.  And  it  feems  as  if  nature  intended  by  this  excre¬ 
tion  to  difeharge  all  the  fuperfluous  falts  of  the  blood, 
together  with  thofe  earthy  particles,  which  are  either 
derived  from  our  aliment,  and  fine  enough  to  pafs 
through  the  ladeals,  though  infuperable  by  the  powers 
of  circulation,  or  which  arife  from  the  abrafion  of  the 
folids,  or  from  the  diiTolution  of  the  red  globular  part 
of  our  fluids.  Now  water,  whether  ufed  as  nature  pre- 
fents  us  with  it,  or  mixed  with  wine,  or  taken  under 
the  form  of  beer  or  ale,  is  the  great  diluter,  vehicle, 
and  mendruum,  both  of  our  food,  and  of  the  faline, 
earthy,  and  excrementitious  parts  of  the  animal  juices. 
And  it  is  more  or  lefs  adapted  to  the  performance  of 
thefe  offices,  in  proportion  to  its  degree  of  purity.  For 
it  mud  appear  evident  to  the  mod  ordinary  underdand- 
ing,  that  a  mendruum  already  loaded,  and  perhaps  fa- 
turated  with  different  contents,  cannot  a£l  fo  power¬ 
fully  as  one  which  is  free  from  all  fenfible  impregna¬ 
tion.  Nor  is  this  reafoning  founded  upon  theory  alone  $ 
for  it  is  obferved,  that  Malvern  water,  which  iffues 
from  a  fpring  in  Worcederdiire,  remarkable  for  its  un¬ 
common  purity,  has  the  property  of  diffolving  the  little 
fabulous  dones  which  are  often  voided  in  nephritic 
complaints.  And  the  foluticn  too,  which  is  a  proof 
of  its  being  complete,  is  perfedly  colourlefs.  Hence 
this  water  is  drunk  with  great  advantage  in  diforders 
of  the  urinary  paffages.  And  during  the  ufe  of  it,  the 
patient’s  urine  is  generally  limpid,  and  feldom  depofits 
any  fandy  fediment.  Yet  notwithdanding  this  appear¬ 
ance  of  tranfparency,  it  is  certainly  at  fuch  times  load¬ 
ed  with  impurities,  which  are  fo  diluted  and  diffolved 
as  not  to  be  vifible.  For  it  is  attended  with  a  drong 
and  fetid  fmell,  exa&ly  refembling  that  of  afparagus. 
Hoffman  mentions  a  pure,  light,  Ample  water  in  the 
principality  of  Henneberg,  in  Germany,  which  is  re¬ 
markable  for  its  efficacy  in  the  done  and  gravel ;  and 
a  water  of  fimilar  virtues  was  difeovered  not  many  years 
ago  in  the  Black  fored,  near  Oderod,  which  upon  exa¬ 
mination  did  not  afford  a  Angle  grain  of  mineral  matter. 
Indeed  it  is  worthy  of  observation,  that  mod  of  the 
fprings  "which  were  formerly  held  in  great  edeem,  and 
were  called  holy  wells ,  are  very  pure,  and  yield  little 
or  no  fediment. 

Dr  Percival  informs  us  that  a  gentleman  of  Man- 
eheder,  who  had  been  long  fubjed  to  nephritic  com¬ 
plaints,  and  often  voided  fmall  dones,  was  advifed  to 
refrain  from  his  own  pump  water,  which  is  uncom¬ 
monly  hard,  and  to  drink  condantly  the  foft  water 
-of  a  neighbouring  fpring  $  and  that  this  change  alone, 
without  the  ufe  of  any  medicine,  has  rendered  the  re¬ 
turns  of  his  diforder  much  lefs  frequent  and  painful. 
A  lady  alfo,  much  affe&ed  with  the  gravel,  was  in¬ 
duced  by  the  perufal  of  the  firfl  edition  of  Dr  Perci- 
val’s  Effay,  to  try  the  effed  of  foft  water  $  and  by  the 
-condant  ufe  of  it  remained  two  years  entirely  free  from 
her  diforder. 
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In  nephritic  cafes,  didilled  water  would  be  an  excel-  Dy Curia, 
lent  fubditute  for  Malvern  water,  as  the  following  ex- v"— “v—j 
periment  evinces. 

Two  fragments  of  the  fame  calculus,  nearly  of  equal 
weight,  were  immerfed,  the  one  in  three  ounces  of  di¬ 
dilled  water,  the  other  in  three  ounces  of  hard  pump- 
water.  The  phials  were  hung  up  clofe  together  in  a 
kitchen- chimney,  at  a  convenient  didance  from  the  fire. 

After  14  days  maceration,  the  calculi  were  taken  out, 
and  carefully  dried  by  a  very  gentle  heat.  The  for¬ 
mer,  viz.  that  which  had  been  immerfed  in  didilled 
water,  was  diminished  in  its  weight  a  grain  and  a  half ; 
the  latter  had  lod  only  half  a  grain. 

It  is  the  paffage  of  thefe  calculi  from  the  kidneys 
down  into  the  bladder,  which  cccafions  the  pain,  vo¬ 
miting,  and  other  fymptoms,  that  conditute  what  is 
ufually  termed  a  Jit  of  the  gravel  or  fione . 

When  an  inflammation  is  actually  raifed,  the  difeafe  | 

is  known  by  the  name  of  nephritis ,  and  has  been  already 
treated  of. 

As  foon  as  the  done  paffes  through  the  ureter,  and 
falls  into  the  bladder,  the  pain  and  other  nephritic 
fymptoms  ceafe  \  and  every  thing  will  remain  quiet, 
either  till  the  done  be  carried  into  the  urethra,  or  until 
it  has  remained  long  enough  in  the  bladder  to  acquire 
weight  fufficient  to  create  new  didrefs. 

If  a  done  happen  to  be  fxnooth  and  of  a  roundiib 
form,  it  may  lie  in  the  bladder  and  acquire  confider- 
able  bulk  before  it  can  be  perceived  by  the  patient  5 
but  when  it  is  angular,  or  has  a  rugged  furface,  even 
though  it  may  be  fmall  in  fize,  yet  it  feldom  fails  to 
raife  pain,  and  occafion  bloody  urine,  or  the  difeharge 
of  a  {limy  fluid,  with  tenefmus,  and  difficulty  in  making- 
water. 

There  have  been  various  attempts  made  to  diffolve 
the  done  \  and  there  are  certainly  foine  articles  which 
have  this  effect  when  applied  to  them  out  of  the  body  ; 
but  the  almod  total  impodibility  of  getting  thefe  con¬ 
veyed  to  the  kidneys,  renders  it  extremely  doubtful 
whether  a  folvent  ever  will  be  difeovered.  Of  all  the 
articles  employed  for  this  purpofe,  no  one  perhaps  has 
had  greater  reputation  than  fixed  alkaline  fait  in  its  cau- 
dic  date,  particularly  under  the  form  of  the  lixivium 
caujlicum ,  or  aqua  potajje,  as  it  is  now  called  :  but  this 
being  of  a  very  acrid  nature,  it  requires  to  be  well 
dieathed  by  means  of  fomc  gelatinous  or  mucilaginous 
vehicle.  Veal-broth  is  as  convenient  as  any  for 
this  purpofe  ;  and  accordingly  it  is  ufed  by  thefe  who 
make  a  fecret  of  the  caudic  alkali  as  a  folvent  of  cal¬ 
culus. 

Mr  Blackrie,  who  has  taken  much  pains  in  this  in¬ 
quiry,  has  proved  very  fatisfadorily,  that  Chittrick’s 
nodrum  is  no  other  than  foap-ltcs  given  in  veal-broth, 

-which  the  patients  fend  every  day  to  the  dodor,  who 
returns  it  mixed  up  with  the  medicine,  in  a  clofe  veil'd 
fecured  by  a  lock. 

It  is  not  every  cafe,  however,  that  either  requires 
or  will  bear  a  courfe  of  the  caudic  alkali.  Some  cal¬ 
culi  are  of  that  loft  and  friable  nature,  that  they  will 
diffolve  even  in  common  water  \  and  there  are  cafes 
wherein  it  appears  that  the  condant  ufe  of  fome  very 
Ample  deccdion  or  infuAon  of  an  inAgrsiAcant  vege¬ 
table,  has  brought  away  large  quantities  of  earthy 
matter,  in  flakes  which  apparently  have  been  united 
together  in  layers  to  form  a  Hone.  Dr  Pdacbride  af« 
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a  decoction  of  raw  coffee,  only  30  ber-  ley  of  alkali  with  the  purified  fat  of  a  fneep’s  tail, 


ries  in  a  quart  of  water,  boiled  till  it  acquired  a  deep 
greenifh  colour,  taken  morning  and  evening  to  the 
quantity  of  eight  or  ten  ounces,  with  ten  drops  of 
Tweet  fpirit  of  nitre,  had  the  powerful  effe£t  of  bring¬ 
ing  away,  in  the  courfe  of  about  two  months,  as 
much  earthy  matter  in  flakes  as  filled  a  large  tea-cup. 
The  patient  was  far  advanced  in  years  *,  and,  before  he 
began  this  decodtion,  had  been  reduced  to  great  extre¬ 
mities  by  the  continuance  of  pain  and  other  diftref- 
fmg  fymptoms :  he  was  purged  occafionally  with  oleum 
ricitii . 

Very  lately  the  alkali  in  a  mild  (late,  and  in  a  dif¬ 
ferent  form,  has  been  much  ufed  by  many  calculous 
patients,  and  with  great  advantage,  under  the  form 
of  what  is  called  alkaline  aerated  water ,  the  aqua  fuper- 
carbonatis  potaffse  of  the  prefent  edition  of  the  Edin¬ 
burgh  Pharmacopoeia.  For  the  introduction  of  this 
medicine,  or  at  lead;  for  its  extenfive  ufe,  we  are  chiefly 
indebted  to  the  ingenious  phyfieian  Dr  William  Fal¬ 
coner  of  Bath.  He  has  lately  publifhed  an  account  of 
the  Aqua  Mephitica  Alkalina ,  or  folution  of  fixed  al¬ 
kaline  fait,  faturated  with  fixable  air,  in  calculous  dif- 
orders  \  which  contains  a  number  of  cafes  ftrongly  fup- 
porting  the  benefit  to  be  derived  from  it.  But  whe¬ 
ther  the  good  effects  obtained  in  thefe  in  fiances  are  to 
be  explained  from  its  operating  as  a  folvent  of  ealculus, 
Teems  to  be  extremely  doubtful.  There  are  indeed  cafes 
in  Dr  Falconer’s  treatife,  of  patients  in  whom,  after 
ufing  it  Tor  a  confiderable  time,  no  (lone  could  be  de¬ 
tected  by  founding,  although  it  had  been  difeovered  in 
that  way  before  they  began  the  employment  of  it.  But 
in  many  inftances,  the  relief  has  been  To  fudden,  that  it 
may  be  concluded,  that,  not  with  (landing  the  eafe  ob¬ 
tained,  the  calculus  flill  remained.  In  fuch  cafes,  it 
probably  removed  from  the  urine  that  quality  by  which 
it  gives  to  the  calculus  frefli  accretions,  producing  that 
roughnefs  of  its  furfacc  by  which  it  is  chiefly  capable  of 
acting  as  a  flimulus.  For  the  diflrefling  fymptoms  re¬ 
fusing  from  ftone  are  chiefly  to  be  attributed  to  the 
inflammatory  and  Tpafmodic  affections  which  it  induces \ 
and  when  its  furface  is  leafl  capable  of  operating  as  a 
flimulus,  thefe  of  courfe  will  be  leafl  confiderable.  It 
is  therefore  not  improbable,  that  this  remedy  produces 
relief,  by  preventing  frefh  additions  being  made  to  the 
calculus. 

An  infufion  of  the  feeds  of  daucus  fyhejlris  fweeten- 
ed  with  honey,  is  another  Ample  and  much  celebrated 
remedy ;  it  has  been  found  to  give  confiderable  eafe  in 
cafes  where  the  flomach  could  not  bear  any  thing  of  an 
acrid  nature.  The  leaves  of  the  uva  urji  were  flrongly 
recommended  by  the  late  celebrated  De  Haen  ;  and 
this,  whatever  its  way  of  operating  may  be,  Teems  to  have 
been  productive  of  good  effeCls  in  fome  inftances.  There 
is  no  reafon  to  believe  that  it  has  any  influence  in  dif- 
folving  calculus  ;  and  indeed  it  feems  to  be  chiefly  ufe- 
ful  in  thefe  inftances  where  ulcerations  take  place  in  the 
urinary  p adages. 

In  the  Edinburgh  Medical  Commentaries,  vol.  iii. 
we  have  an  account  of  a  method  ufed  by  the  inhabi¬ 
tants  of  Arabia  Petraea  for  curing  the  ftone,  to  which 
they  arc  very  much  fubjeCt,  and  which  the  author  (an 
Englifh  gentleman  of  experience  and  candour)  affirms 
he  has  feen  frequently  performed  with  fuccefs.  By 
means  of  a  catheter,  thev  injeCt  into  the  bladder  a  weak 
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theters  are  made  of  gold  }  and  in  performing  the  ope¬ 
ration  they  introduce  them  quite  into  the  bladder  \  fo 
that  the  compofition  is  fafely  conveyed  to  the  ftone 
without  hurting  any  other  part.  But  when  a  ftone 
is  fituated  in  the  kidney,  they  have  no  method  of 
cure. 

If  this  method  of  curing  by  injeCtion  eould  be  fafely 
praCtifed,  it  would  no  doubt  have  the  advantage  over 
that  of  taking  alkalies  by  the  mouth,  where  the  medi¬ 
cine  is  not  only  much  weakened,  but  the  conffitution  of 
the  patient  runs  the  rifk  of  being  greatly  injured.  But 
from  fome  experiments  mentioned  in  the  ftcond  volume 
of  the  Medical  Tran  faCtions,  and  flill  more  from  the 
chemical  analyfis  of  urinary  concretions,  lately  publifh¬ 
ed  by  Fourcroy  and  other  modern  ehemifts,  it  appears 
that  the  human  calculi  are  very  different  from  one  an¬ 
other  in  their  natures.  Some,  for  inftance,  will  eafily 
yield  to  an  alkaline  menftruum,  and  very  little  to  an 
acid  ;  while  others  are  found  to  refift  the  alkali,  and 
yield  to  the  acid  *,  and  fome  are  of  fuch  a  compact  na¬ 
ture,  that  they  yield  neither  to  aeids  nor  alkalies.  An 
attention,  however,  to  the  fragments,  feales,  or  films, 
which  the  ftone  may  caff  off,  and  alfo  to  the  contents 
and  fediment  of  the  urine,  may  lead  to  the  difeovery  of 
what  folvent  is  proper,  or  whether  the  ftone  can  be  dif- 
folved  by  any.  To  ufe  either  alkalies  or  acids  impro¬ 
perly  may  be  hurtful  *,  though  there  may  be  fuch  kinds 
of  calculi  as  demand  the  alternate  ufe  of  acids  and  al¬ 
kalies  \  nay,  there  may  be  found  calculi  of  oppofite 
kinds  in  the  fame  fubjeCt. 

In  fuch  cafes  as  will  not  allow  us  to  think  of  diffol- 
ving  the  ftony  concretions,  and  where  the  only  obje& 
is  to  palliate  and  procure  cafe  from  time  to  time, 
little  more  can  be  done  than  to  keep  the  bowels  open 
occafionally  by  fome  gentle  cathartic,  and  wafli  off  as 
much  of  the  loofe  gravelly  matter  and  flime  as  can  be 
removed  by  fuch  mild  diuretic  infufions  and  decoc¬ 
tions  as  fhall  be  found  to  pafs  freely  and  fit  well  on 
the  flomach.  Perfons  afflicted  with  the  ftone  fliould  be 
careful  in  refpeCt  of  their  diet,  and  ffudioufly  avoid  all 
heavy  and  flatulent  food,  as  well  as  high  fauces  that 
are  apt  to  turn  rancid.  For  the  fame  reafon,  butter  and 
aeids  are  to  be  fhunned  ;  for  thefe  often  create  heart¬ 
burning,  and  every  thing  that  offends  the  flomach 
raifes  the  nephritic  pain  \  :uch  is  the  fympathy  that 
obtains  between  the  digeftive  and  the  uropoietic  or¬ 
gans. 

There  have  been  furgeons  bold  enough  to  entertain 
an  idea  of  cutting  even  into  the  kidney,  in  order  to 
extract  a  ftone  :  this,  however,  except  in  cafes  where 
an  abfeefs  has  been  formed,  and  nature  points  out  the 
way,  is  both  very  uncertain  and  very  hazardous.  But 
cutting  into  the  bladder  for  the  fame  purpofe,  is  an  an¬ 
cient  and  well  known  operation,  and  often  crowned 
with  fucecfs.  A  defeription,  however,  of  this  opera¬ 
tion  belongs  to  the  article  Surgery,  to  which  we  re¬ 
fer  ;  and  here  fhall  only  make  this  remark,  that  a  fur- 
gcon  fliould  never  begin  his  operation,  until  he  and  his 
affiffants  are  perfe&ly  fatisfied,  from  a&ually  feeling 
the  ftone,  that  there  is  one  in  the  bladder  *,  becaufe  it 
has  fometimes  happened,  that  when  the  incifion  has 
been  made,  no  ftone  could  be  found  :  and  the  patient 
having  died  in  confequenee  of  the  operation,  and  the 
3  M  body 
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3£pifchefes.  ^  body  being  opened,  it  lias  appeared  that  the  fymptoms 
which  occafioned  the  belief  of  a  Hone  in  the  bladder 
arofe  from  fome  other  caufe. 
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tooviolent,  than  m  referring  it  when  deficient.  The  Amenor- 
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When  a  dyfuria  proceeds  from  any  acrimonious  mat¬ 
ter  thrown  into  the  blood,  it  may  be  readily  cured  by 
bleeding,  emollient  clyfters,  cooling  and  diluLing  drinks 
with  mini  arabic  or  mim  trno-artmtli  linfpprJ  n-r 


with  gum  arabic  or  gum  tragacanth,  linfeed  tea,  or 
the  warm  bath.  When  it  arifes  from  inflammations  of 
the  bladder  or  parts  adjoining  to  it,  we  are  to  regard 
it  only  as  a  fymptomatic  affection  j  and  the  remedies 
ufed  to  remove  the  primary  difeafe  will  alfo  remove  the 
dyfuria.  Sometimes  it  may  arife  from  an  ulcer  of  the 
bladder  5  in  which  cafe  it  is  generally  incurable  ;  a 
mild  nutritious  diet  will,  however,  protract  the  patient’s 
life  ;  and  even  render  that  life  tolerable,  by  alleviating 
fymptoms. 


Genus  CXXV.  DYSPERMATISMUS. 


Difficult  Emission  of  Semen. 


Dyfpermatifmus,  Sauv.  gen.  260. 
Sterilitas,  Lin.  171.  Sag .  211. 
Agenefia,  Vog.  283. 


This  impediment  proceeds  generally  from  obdruc- 
tions  in  the  urethra,  cither  by  tumors  in  itfelf,  or  in 
the  cavernous  bodies  of  the  penis  *,  in  which  cafe  the 
treatment  is  the  fame  as  in  the  ifehuria  urethralis  5 
fometimes  it  is  owing  to  a  kind  of  epileptic  fit  which 
feizes  the  man  in  the  venereal  ad  5  and  fometimes  the 
femcn,  when  ejeded  from  the  proper  receptacles,  is 
again  abforbed,  or  flows  into  the  bladder,  and  is  expel¬ 
led  along  with  the  urine.  The  lafl  cafe  it  is  very  diffi¬ 
cult,  or  even  impoffible,  to  cure  ;  as  proceeding  from 
feirrhi,  or  other  indifloluble  tumors  of  the  verumonta- 
num,  or  the  neighbouring  parts.  It  is  alfo,  in  gene¬ 
ral,  incurable.  In  fome  it  proceeds  merely  from  too 
violent  an  eredion  5  in  which  cafe  emollient  and  relax¬ 
ing  medicines  will  be  of  fervice  5  and  we  have  an  ex¬ 
ample  of  a  cure  performed  by  means  of  thefe  in  the  firft 
volume  of  the  Edinburgh  Medical  Effays. 


tincture  oi  black  hellebore  proved  fuccefsful  only  in  one 
of  nine  or  ten  cafes,  though  given  to  the  length  of  four  1 
tea-fpoonfuls  a-day,  which  is  double  the  quantity  re¬ 
commended  by  Dr  Mead.  Compreffion  of  the  crural 
artery,  recommended  by  Dr  Hamilton  in  the  Phyfieal 
and  Literary  Effays,  vol.  ii.  proved  fuccefsful  only  in 
one  of  fix  cafes.  From  the  effeds  produced  by  this 
compreffion,  it  has  the  drongefl  appearance  of  loading 
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the  uterus  rvith  blood  ;  from  the  formations  of  the 
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tient  it  produces  the  fame  effeds  as  the  approach  of  the 
menfes,  and  has  every  appearance  in  its  favour  5  yet 
does  not  fucceed.  Dr  Hume  fuppofes  that  the  uterus  is 
molt  frequently  in  too  plethoric  and  inflammatory  a 
date  5  in  which  cafe,  this  remedy  will  do  more  hurt 
than  in  a  date  of  inanition  ;  hovrever,  he  owns,  that  in 


the  cafe  in  which  it  did  fucceed,  the  patient  was 


ple- 
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Genus  CXXVI.  AMENORRHOEA. 


thoric  and  inflammatory.  Vencledion  is  recommended 
as  an  excellent  remedy  \  the  dodor  gives  three  indan¬ 
ces  of  its  fuccefs,  and  fays  he  could  give  many  more. 
It  ads  by  removing  the  plethoric  date  of  the  uterus, 
relaxing  the  fibres,  and  giving  the  veffels  full  play  •  fi> 
that  their  adion  overcomes  all  refidance,  and  the  eva¬ 
cuation  takes  place.  It  is  of  no  great  moment  from 
whence  the  blood  is  taken  :  the  faphaenic  vein  has  been 
fuppofed  to  empty  the  uterus  mod  5  but  it  is  difficult  to 
get  the  proper  quantity  from  it,  and  the  quantity  of  the 
difeharge  cannot  be  fo  well  meafured.  The  powder  of 
favine  is  a  mod  powerful  remedy  •,  and  proved  fuccefs¬ 
ful  in  three  cafes  out  of  four  in  which  it  was  tried.  It 
was  given  to  the  quantity  of  half  a  dram  twice  a-day. 
It  is  a  drong  topical  dimulus,  and  feems  improper  in 
plethoric  habits.  Madder-root,  according  to  Dr  Hume, 
is  a  very  powerful  medicine  in  this  difeafe  5  and  proved 
fuccefsful  in  14  out  of  19  cafes  in  which  it  was  tried, 
being  fometimes  exhibited  in  the  quantity  of  two  feru- 
ples,  or  a  dram,  four  times  a-day.  It  has  fcarcely  any 
fenfible  effects  ;  never  quickens  the  pulfe,  or  excites  in¬ 
flammatory  fymptoms  :  on  the  contrary,  the  heat,  third, 
and  other  complaints  abate  *,  and  fometimes  thefe  fymp¬ 
toms  are  removed,  though  the  difeafe  be  not  cured  ;  but 
when  it  fucceeds,  the  menfes  appear  from  the  third  to 
the  1 2th  day. 


Suppression  of  the  Menses. 

Amenorrhcea,  Vog .  130. 

Dyfmenorrhoea,  Lin.  168.  Sag.  218. 

This  obflruction,  with  many  other  fymptoms,  as 
dyfpepfia,  yellowidi  or  greenifli  colour  of  the  fkin,  un- 
ufual  appetites,  &c.  conditutes  the  chlorojis  already 
treated  of,  a  difeafe  which  feldom  or  never  appears 
without  a  fuppreffion  of  the  menfes.  In  Dr  Hume’s 
Clinical  Experiments  we  find  the  virtues  of  feveral  em- 
menagogues  fet  forth  in  the  following  manner.  Chaly- 
beates  feldom  or  never  fucceeded  :  they  were  always 
found  more  ufeful  in  diminifhing  the  evacuation  when 


We  have  now  confidered  all  thofe  difeafes  enumera¬ 
ted  in  Dr  Cullen’s  Nofology,  the  cure  of  which  is  to 
be  attempted  chiefly  by  internal  medicines.  The  other 
genera  either  require  particular  manual  operations,  or  a 
very  confiderable  ufe  of  external  applications  5  and 
therefore  more  properly  fall  under  the  article  Surgery. 
To  this,  therefore,  wc  fliall  refer  the  genera  which  fall 
under  the  three  lad  orders  of  the  clafs  of  locales,  viz. 
the  tumor es,  e&opice,  and  dialyfes ;  and  we  fliall  add, 
by  way  of  Appendix,  a  few  obfervations  on  fome  im¬ 
portant  affections  to  which  Dr  Cullen  has  not  given 
a  place  in  his  fyflem,  or  which  pra&itioners  in  general 
are  not  agreed  in  referring  to  any  one  particular  genus 
which  he  has  mentioned. 
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ANGINA  PECTORIS. 

Dr  Heberden  was  the  firft  who  deferibed  this  dif¬ 
eafe,  though  it  is  an  extremely  dangerous,  and,  by  his 
account,  not  very  rare  affeRion.  It  feizes  tliofe  who 
are  fubjedt  to  it  when  they  are  walking,  and  particu¬ 
larly  when  they  walk  Toon  after  eating,  with  a  moll 
difagreeable  and  painful  fenfation  in  the  bread,  which 
feems  to  threaten  immediate  deftrudlion  :  but  the  mo¬ 
ment  they  ftand  ftill,  all  the  uneafinefs  vanifties.  In  all 
other  refpedts  the  patients  at  the  beginning  of  this  dis¬ 
order  are  well,  and  have  no  ftiortnefs  of  breath  5  from 
which  the  angina  peBoris  is  totally  different.  After  it 
has  continued  fome  months,  the  fits  will  not  ceafe  in- 
flantaneoufly  on  Handing  ftill  ;  and  it  will  come  on  not 
only  when  the  patients  are  walking,  but  when  they  are 
lying  down,  and  oblige  them  to  rife  up  out  of  bed  every 
night  for  many  months  together.  In  one  or  two  very 
inveterate  cafes,  it  has  been  brought  on  by  the  motion 
of  a  horfe  or  carriage,  and  even  by  fwallowing,  cough- 
ing,  going  to  ftool,  fpeaking,  or  by  any  difturbance  of 
mind.  The  perfons  affedlcd  were  all  men,  almoft  all 
of  whom  were  above  50  years  of  age,  and  moft  of  them 
with  a  {hort  neck  and  inclining  to  be  fat.  Something 
like  it,  however,  was  obferved  in  one  woman,  who  vras 
paralytic  5  and  one  or  two  young  men  complained  of  it 
in  a  flight  degree.  Other  practitioners  hare  obferved 
it  in  very  young  perfons. 

When  a  fit  of  this  fort  comes  on  by  walking,  its  du¬ 
ration  is  very  (hort,  as  it  goes  off  almoft  immediately 
upon  flopping.  If  it  comes  on  in  the  night,  it  will  laft 
an  hour  or  two.  Dr  Heberden  met  with  one  in  whom 
it  once  continued  for  feveral  days  *,  during  all  which 
time  the  patient  feemed  to  be  in  imminent  danger 
of  death.  Moft  of  thofe  attacked  with  the  diftemper 
died  fuddcnly  :  though  this  rule  was  not  without  excep¬ 
tions  ;  and  Dr  Heberden  obferved  one  who  funk  under 
a  lingering  illnefs  of  a  different  nature. 

The  os  Jlerniis  ufually  pointed  to  as  the  feat  of  this 
malady.  It  feems  as  if  it  was  under  the  lower  part  of 
that  bone,  and  at  other  times  under  the  middle  or  up¬ 
per  part,  but  always'  inclining  more  to  the  left  fide  j 
and  in  many  cafes  there  is  joined  with  it  a  pain  about 
the  middle  of  the  left  arm,  which  appears  to  be  feated 
in  the  biceps  mufele. 

The  Appearance  of  Dr  Heberden’*  paper  in  the  Mc- 
dieal  Tran  factions  very  foon  raifed  the  attention  of  the 
faculty,  and  produced  other  obfervations  from  phy- 
ficians  of  eminence  ;  particularly  Dr  Fothergill,  Dr 
Wall  of  Woreefter,  Dr  Haygarth  of  Cheftcr,  and  Dr 
Percival  of  Manchefter.  It  alfo  induced  an  unknown 
fufferer  under  the  difeafe  to  write  Dr  Heberden  a  very 
fenfible  letter,  deferibing  his  feelings  in  the  moft  na¬ 
tural  manner  ;  which,  unfortunately,  in  three  weeks 
after  the  date  of  this  anonymous  epiftle,  terminated 
in  a  fudden  death,  as  the  writer  himfelf  had  appre¬ 
hended. 

The  youngeft  fubjeCl  that  Dr  Fothergill  ever  faw 
affti&ed  with  this  diforder  was  about  30  years  of  age  $ 
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and  this  perfon  was  cured.  The  method  that  fyicceed- 
ed  with  him  was  a  courfe  of  pills,  compofed  of  the  maf$ 
of  gum  pill,  foap,  and  native  cinnabar  ;  with  a  light 
chalybeate  bitter  :  this  was  continued  for  fome  months, 
after  which  lie  went  to  Bath  feveral  fueceftive  feafons, 
and  acquired  his  ufual  health  :  he  was  ordered  to  be 
very  fparing  in  his  diet  5  to  keep  the  bowels  open  ;  and 
to  ufe  moderate  exercife  on  horleback,  but  not  to  take 
long  or  fatiguing  walks. 

The  only  fymptom  in  this  patient  that  is  mentioned, 
was  a  ftriclure  about  the  chelt,  which  came  on  if  he 
was  walking  up  hill  or  a  little  fader  than  ordinary,  or 
if  he  was  riding  at  a  very  briik  trot  \  for  moderate  ex¬ 
ercife  of  any  kind  did  not  affedt  him  :  and  this  uncafy 
fenfation  always  obliged  him  to  ftop,  as  lie  felt  himfelf 
threatened  with  immediate  death  if  he  had  been  obliged 
to  go  forward. 

It  is  the  fharp  conftridlive  pain  acrofs  the  cheft  which 
(according  to  Dr  Fothergill’s  obfervation)  particularly 
marks  this  fingular  difeafe  5  and  which  is  apt  to  fuper- 
vene  upon  a  certain  degree  of  mufcular  motion,  or  what¬ 
ever  agitates  the  nervous  fyftem. 

In  fuch  cafes  as  fell  under  the  infpedtion  of  Dr  Fo¬ 
thergill,  he  very  feldom  met  with  one  that  was  not  at¬ 
tended  with  an  irregular  and  intermitting  pulfe  \  not 
only  during  the  exacerbations,  but  often  when  the  pa¬ 
tient  was  free  from  pain  and  at  reft  :  but  Dr  Heber¬ 
den  obferves,  that  the  pulfe  is,  at  leaft  fometimes,  not 
difturbed ;  and  mentions  his  having  once  had  an  op¬ 
portunity  of  being  convinced  of  this  circumftance,  by 
feeling  the  pulfe  during  the  paroxyfm. 

But  no  doubt  thefe  varieties,  as  well  as  many  other 
little  circumftances,  will  occur  in  this  difeafe,  as  they 
do  in  every  other,  on  account  of  the  diversity  of  the  hu¬ 
man  frame  ;  and  if  thofe  which  in  general  are  found 
to  predominate  and  give  the  diftinguifliing  cliaradter 
be  prefent,  they  will  always  authorife  us  in  giving  the 
name  to  the  difeafe  :  thus,  when  we  find  the  conftric- 
tory  pain  acrofs  the  cheft,  accompanied  with  a  fenfe 
of  ftrangling  or  fuffocation  *,  and  ftill  more,  if  this  pain 
fhould  ft r ike  acrofs  the  bread  into  one  or  both  arms  ; 
we  fhould  not  hefitate  to  pronounce  the  cafe  an  angina 
pectoris. 

As  to  the  nature  of  this  difeafe,  it  appears  to  be 
purely  fpafmodic  :  and  this  opinion  will  readily  prefent 
itfelf  to  any  one  who  confiders  the  fudden  manner  of 
its  coming  on  ard  going  off*,  the  long  intervals  of  per¬ 
fect  e^fe  }  the  relief  afforded  by  wine  and  fpirituous 
cordials  *,  the  influence  which  paflionate  affedlions  of 
the  mind  has  over  it  *,  the  eafe  which  comes  from 
varying  the  pofture  of  the  head  and  {boulders,  or  from 
remaining  quite  motionlcls  5  the  number  of  years  for 
which  it  will  continue,  without  otherwife  difordering 
health  *,  its  bearing  fo^well  the  motion  of  a  horfe  or 
carriage,  which  circumftance  often  diftingui flies  fpaf¬ 
modic  pains  from  thofe  which  arife  from  ulcers  5  and, 
laftly,  its  coming  on  for  the  moft  part  after  a  full  meal, 
and  in  certain  patients  at  night,  juft  after  the  firft  deep, 
at  which  time  the  incubus,  convulfive  aiihma,  and 
other  difeafes,  juftly  attributed  to  the  difordered  func-  _ 
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Pedforis  ^unS  ^ie  nerves?  arc  peculiarly  apt  to  return  or  to  be 
i  ,  aggravated. 

from  all  thefe  cireumftanecs  taken  together,  there 
can  be  little  doubt  that  this  affe6tion  is  of  a  fpafrnodic 
nature :  but  though  it  fliould  be  admitted,  that  the 
whole  diftrefs  in  thefe  cafes  arife  from  fpafm,  it  may  not 
be  fo  eafy  to  afeertain  the  particular  mufeles  which  are 
thus  affe&ed. 

The  violent  fenfe  of  Wrangling  or  choking,  which 
fhows  the  circulation  through  the  lungs  to  be  inter¬ 
rupted  during  the  height  of  the  paroxyfm  ;  and  the  pe¬ 
culiar  eonflriCtive  pain  under  the  fternum,  always  in¬ 
clining  (according  to  Dr  Heberden’s  obfervation)  to 
the  left  fide  •,  together  with  that  molt  diftreilmg  and 
alarming  fenfation,  ■which,  if  it  were  to  increafe  or 
continue,  threatens  an  immediate  extinction  of  life  ; 
might  authorife  us  to  conclude  that  the  heart  itfelf  is 
the  mufcle  alFcCtcd  :  the  only  objection  to  this  idea  is, 
that  the  pulfe  is  not  always  interrupted  during  the  pa¬ 
roxyfm.  The  appearances  in  two  of  the  dilfeCtions,  fa¬ 
vour  the  opinion  that  the  fpafm  affe&s  the  heart ;  as  in 
one  fubjeCt  the  left  ventricle  was  found  as  empty  of 
blood  as  if  it  had  been  waflied ;  and  in  another,  the 
fabftancc  of  the  heart  appeared  whitifh,  not  unlike  a 
ligament  ;  as  it  fhould  leem,  in  both  cafes,  from  the 
force  of  the  fpafm  fqueezing  the  blood  out  from  the  vef- 
fels  and  cavities. 

If  this  hypothecs  be  allowed,  we  mud  conclude  that 
the  fpafm  can  only  take  place  in  an  inferior  degree,  as 
long  as  the  patient  continues  to  furvive  the  paroxyfm  ; 
finee  an  affe&ion  of  this  fort,  and  in  this  part,  of  any 
confiderable  duration  or  violence,  mud  inevitably  prove 
fatal :  and  accordingly,  as  far  as  could  be  traced,  the 
perfons  who  have  been  known  to  labour  under  this  dif- 
cafe  have  in  general  died  fuddenly. 

The  diffc&ions  alfo  (how,  that  whatever  may  be  the 
true  feat  of  the  fpafm,  it  is  not  noceffary  for  the  bring¬ 
ing  of  it  on,  that  the  heart,  or  its  immediate  appenda¬ 
ges,  fhould  be  in  a  morbid  date;  for  in  three  out  of  the 
fix  that  have  as  yet  been  made  publie,  thefe  parts 
were  found  in  a  found  date. 

On  opening  the  body  of  the  poor  gentleman  who 
wrote  the  letter  to  Dr  Heberden,  “  upon  the  mod 
careful  examination,  no  manifed  eaufe  of  his  death 
could  be  difeovered ;  the  heart,  in  particular,  with  its 
v.effels  and  valves,  were  all  found  in  a  natural  condi¬ 
tion.” 

In  the  cafe  communicated  by  Dr  Percival  to  the  pub- 
lidiers  of  the  Edinburgh  Medical  Commentaries,  “  the 
heart  and  aorta  defeendens  were  found  in  a  found  date.” 
And  in  Dr  Haygarth’s  patient,  “  on  opening  the  tho¬ 
rax,  the  lungs,  pericardium,  and  heart,  appeared  per¬ 
fectly  found.”  Not  to  mention  Dr  Fothcrgill’s  pa¬ 
tient  (R.  M.),  in  whofe  body  the  only  morbid  ap¬ 
pearance  about  the  heart  was  a  fmal.1  white  fpot  near  the 
apex.  Thus  the  eaufe,  whatever  its  nature  might  have 
been,  was  at  too  great  a  didance,  or  of  too  fubtile  a 
nature,  to  eome  under  the  infpe&ion  ef  the  anatomid. 
Rut  there  was  a  circumdance  in  two  of  the  fubje&s  that 
is  worthy  of  remembrance  ;  and  which  diows  that  the 
crafts  of  the  blood,  while  they  were  living,  mud  have 
keen  greatly  injured,  namely,  its  not  coagulating,  but 
remaining  oi  a  eream-like  confidence,  without  any  fe- 
paration  into  forum  and  eraffamentum. 

-  l 
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From  all  that  we  have  feen  hitherto  publhlied,  k 
not  appear  that  any  confiderable  advances  have  been  PedoS 
made  towards  the  aftual  cure  of  this  anomalous  fpafm.  ' — v— . 

The  very  judicious  and  attentive  Dr  Heberden  (to 
whom  the  publie  are  highly  indebted  for  fird  making 
the  diforder  known)  confeffes,  that  bleedings,  vomits, 
and  other  evacuations,  have  not  appeared  to  do  any 
good  :  wine  and  eordials  taken  at  bed-time,  will  fome- 
times  prevent  or  weaken  the  fits  ;  but  nothing  does  this 
fo  effectually  as  opiates :  in  fhort,  the  medieines  ufually 
called  nervous  or  cordial,  fueh  as  relieve  and  quiet  con- 
vulfive  motions,  and  invigorate  the  languifhing  princi¬ 
ple  of  life,  are  what  he  recommends. 

Dr  Wall  mentions  one  patient,  out  of  the  1 2  or  1 3 
that  he  had  feen,  who  applied  to  him  early  in  the  dif- 
eafe,  and  was  relieved  conftdcrably  by  the  ufe  of  anti- 
monial  medicines  joined  with  the  fetid  gums  :  he  was 
Hill  living  at  the  time  the  doctor  wrote  his  paper, 
(November  1772),  and  going  about  with  tolerable  eafe! 

Two  were  carried  off  by  other  diforders ;  all  the  reft 
died  fuddenly. 

Dr  Fothergill’s  directions  are  ehiefly  calculated  with 
the  view  to  prevent  the  diforder  from  gaining  ground, 
and  to  alleviate  prefent  diftrefs.  Aeeordingly  he  en¬ 
joins  fuch  a  kind  of  diet  as  may  be  molt  likely  to  pre¬ 
vent  irritability  :  in  particular,  not  to  eat  voracioufly  j. 
to  be  very  abftemious  in  refpect  to  every  thing  heatin^ ; 
fpiees,  spirits,  wines,  and  all  fermented  liquors  :  °to 
guard  moft  ferupuloufly  againfl  pafiion,  or  any  vehement 
emotions ;  and  to  make  ufe  of  all  the  ufual  means  of 
eftablifhing  and  preferving  general  health  :  to  mitigate 
exceffes  of  irritability  by  anodynes  ;  or  pains,  if  they 
quieken  the  circulation  :  to  difperfe  flatulencies  when 
they  diflend  the  flomach,  by  moderate  dofes  of  carmina¬ 
tives  ;  amongfl  whieh,  perhaps,  fimple  peppermint  wa¬ 
ter  may  be  reckoned  one  of  the  fafeft.  But  fince  obelity 
is  juftly  conftdered  as  a  principal  predifpofing  eaufe,  lie 
infills  flrongly  on  the  neceflity  of  preventing  an  increafe 
of  fat,  by  a  vegetable  diet,  and  ufing  every  other  prac¬ 
ticable  method  of  augmenting  the  thinner  feeretions. 

Thefe  were  the  only  means  reeommended  by  the 
pra&itioncrs  mentioned  above  for  oppoftng  this  formi¬ 
dable  difeafe  :  but  Dr  Smyth  of  Ireland  has,  wre  are 
told,  difeovered  that  it  may  be  eertainly  cured  by 
iffues,  of  which  Dr  Maebride  gives  the  following  in- 
ftance. 

“  A.  B.  a  tall  well-made  man;  rather  large  than 
other  wife.;  of  healthy  parents,  except  that  there  had 
been  a  little  gout  in  the  family ;  temperate ;  beino- 
very  attentive  to  the  buftnefs  of  his  trade  (that  of  a 
watehmaker),  led  a  life  uncommonly  fedentary  ;  had, 
from  his  boyhood  upwards,  been  remarkably  fubjeft 
to  alarming  inflammations  of  his  throat,  whieh  feized 
him,  at  lea  It,  once  in  the  eourfe  of  the  year  ;  in  all  other 
refpects  well. 

“  In  1767,  (then  48  years  of  age),  he  was  taken, 
without  any  evident  eaufe,  with  a  fudden  and  very 
d Spiriting  .throbbing  under  the  fternum.  It  foon 
afterwards  inereafed,  and  returned  upon  him  every 
third  or  fourth  week,  aeeompanied  with  great  anxiety, 
very  laborious  breathing,  choking,  a  fenfation  of 
fulnefs  and  diftenfion  in  the  head,  a  bloated  and 
flulhed  countenance,  turgid  and  watery  eyes,  and  a 
very  irregular  and  unequal  pulfe.  The  paroxyfm  in¬ 
vaded,  ' 
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Angina  vaded,  aimed  conflantly,  while  he  was  fitting-  after 

Peftoris.  dinner  :  now  and  then  he  Avas  feized  with  it  in  the 
morning,  when  walking  a  little  fader  than  ufual  ;  and 
was  then  obliged  to  flop,  and  reft  on  any  objedl  at 
hand.  Once  or  twice  it  came  on  in  bed  ;  but  did  not 
oblige  him  to  fit  up,  as  it  was  then  attended  with  no 
great  difficulty  in  breathing.  In  the  afternoon  fits, 
his  greatefl  eafe  Avas  from  a  fupine  pofture ;  in  which 
he  ufed  to  continue  motionlefs  for  fome  hours,  until, 
quite  fpent  and  worn  out  with  anguifh,  he  dropt  into 
a  dumber.  In  the  intervals  between  thefe  attacks, 
which  at  length  grew  fo  frequent  as  to  return  every 
fourth  or  fifth  day,  he  was,  to  appearance,  in  perfect 
health. 

“  Thus  matters  continued  for  more  than  two  years  ; 
and  various  antifpafmodics  were  ineffectually  tried  for 
his  relief.  In  1769,  there  fupervened  a  very  fharp 
condriCtory  pain  at  the  upper  part  of  the  lfernum, 
firetching  equally  on  each  fide,  attended  with  the  for¬ 
mer  fymptoms  of  anxiety,  dyfpnoea,  choking,  &c. 
and  with  an  excruciating  cramp,  as  he  called  it,  that 
could  be  covered  with  a  crown-piece,  in  each  of  his 
arms,  between  the  elbow  and  the  wrift,  exactly  at  the 
infer tion  of  the  pronator  teres ;  the  reft  of  the  limb 
was  quite  free.  The  fits  were  fometimes  brought  on, 
and  always  exafperated,  by  any  agitation  of  mind  or 
body.  He  once  attempted  to  ride  on  horfebaek  du¬ 
ring  the  paroxyfm ;  but  the  experiment  was  near 
proving  fatal  to  him.  The  difference  of  feafon  or  wea¬ 
ther  made  no  impreffion  upon  him.  Still,  in  the  in¬ 
tervals,  his  health  was  perfectly  good ;  except  that  his 
eyes,  which  before  his  illnefs  were  remarkably  ftrong 
and  clear,  were  now  grown  extremely  tender  :  and 
that  his  fight  was  much  impaired.  He  had  no  flatu¬ 
lency  of  ftomach,  and  his  bowels  were  regular. 

“  In  this  fituation,  February  2 2.  1770,  he  applied 
to  me  for  afliftance.  I  had  feen,  I  believe,  eight  or 
ten  of  thefe  frightful  cafes  before.  Two  of  the  patients 
dropt  dead  fuddenly.  They  were  men  between  40  and 
50  years  of  age,  and  of  a  make  fomewhat  flefhy.  The 
fate  of  the  others  I  was  not  informed  of ;  or,  at  lead 
cannot  now  recoiled. 

“  Having  found  the  total  incfficacy  of  blifters  and 
the  whole  clafs  of  nervous  medicines  in  the  treatment 
of  this  anomalous  fpafm,  I  thought  it  right  to  attempt 
the  corre&ing  or  draining  off  of  the  irritating  fluid 
in  the  cafe  now  before  us.  To  this  purpofe,  I  ordered 
a  mixture  of  lime-water  with  a  little  of  the  compound  ju¬ 
niper-water,  and  an  alterative  proportion  of  Huxham’s 
antimonial  wine  :  I  put  the  patient  on  a  plain,  light, 
perfpirajde  diet ;  and  retrained  him  from  all  vifeid, 
flatulent,  and  acrimonious  articles.  .  By  purfuing  this 
courfe,  he  was  foon  apparently  mended  ;  but  after  he 
had  perfifted  regularly  in  it  for  at  lead  two  months, 
he  kept  for  fome  time  at  a  Hand.  I  then  ordered  a 
large  iflue  to  be  opened  on  each  of  his  thighs.  Only 
one  was  made.  However,  as  foon  as  it  began  to  dif- 
charge,  his  amendment  manifeftly  increafed.  The  fre¬ 
quency  and  feverity  of  the  fits  abated  confiderably : 
and  he  continued  improving  gradually,  until,  at  the 
end  of  18  months  he  was  redored  to  perfect  health: 
which  he  has  enjoyed,  without  the  leaft  interruption, 
till  now,  except  when  he  has  been  tempted  (perhaps 
once  in  a  twelvemonth)  to  tranfgrefs  rules,  by  making 
a  large  meal  on  failed  meat,  or  indulging  himfejf  in 
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ale  or  rum-punch,  each  of  which  never  failed  to  dif-  Angina 
order  him  from  the  beginning  of  his  illnefs :  and  even  ,  Pe<d°r*s'  t 
on  thefe  occafions,  he  has  felt  no  more  than  the  flighted 
motion  of  his  former  fuflferings ;  infomuch  that  he 
Avould  defpife  the  attack,  if  it  did  not  appear  to  be  of 
the  fame  dock  with  his  old  complaint.  No  other  caufe 
has  had  the  lead  ill  effeCt  on  him. 

“  Though  rum  was  condantly  hurtful,  yet  punch 
made  with  a  maceration  of  black  currants  in  our  vul¬ 
gar  eorn-fpirit,  is  a  liquor,  that  agrees  remarkably  well 
with  him. 

“  He  never  took  any  medicine  after  the  iflue  began 
to  difeharge  ;  and  I  have  direCted  that  it  fhall  be 
kept  open  as  long  as  lie  lives.  The  inflammations  of 
his  throat  have  difappeared  for  five  years  pad ;  he 
has  recovered  the  drength  and  clearnefs  of  his  fight  ; 
and  his  health  feems  now  to  be  entirely  rc-edablidi- 
ed.” 

Dr  Macbride,  in  a  letter  to  Dr  Duncan,  publifhed 
in  the  Edinburgh  Medical  Commentaries,  gives  the 
following  additional  obfervations  on  this  difeafe. 

“  Within  thefe  few  weeks  I  have,  at  the  defire  of  % 

Dr  Smyth,  vifited,  three  or  four  times,  a  very  inge¬ 
nious  man  who  keeps  an  academy  in  this  city,  of  about 
34  years  of  age,  who  applied  to  the  doCtor  for  his  ad¬ 
vice  in  January  lad. 

“  I  fhall  give  you  his  fymptoms  as  I  had  them  fronl 
his  oivn  mouth,  w  hich  appear  to  me  to  mark  his  cafe 
to  be  an  angina  peCtoris,  and  as  deplorable  as  any 
that  I  have  read  of.  It  was  drongly  didinguidied  by 
the  exquifite  conftriCtory  pain  of  the  dernum,  extend¬ 
ing  to  each  of  his  arms  as  far  as  the  infertion  of  the 
deltoid  mufcle,  extreme  anxiety,  laborious  breathing, 
drangling,  and  violent  palpitation  of  the  heaTt,  with 
a  mod  irregular  pulfe.  The  paroxyfms  were  fo  fre¬ 
quent,  that  he  fcarcely  ever  efcaped  a  day,  for  fix  or 
feven  years,  without  one.  They  wTerc  ufually  excited 
by  any  agitation  of  mind  or  body,  though  dight.  He 
had  clear  intervals  of  health  between  the  fits.  T.he 
didemper  feems  hereditary  in  him,  as  he  fays  his  fa¬ 
ther  was  affeCted  in  the  fame  manner  fome  years  pre¬ 
vious  to  his  death.  He  has  a  drong  gouty  taint, 
which  never  fhoAved  itfelf  in  his  limbs  ;  and  he  has  led 
a  life  of  uncommon  fedentarinefs,  from  intenfc  appli¬ 
cation  to  mathematical  dudies,  and  attention  of  mind, 
and  padion,  even  from  his  boyifh  years.  1  hefe  circum- 
danccs  may,  perhaps,  account  for  his  having  been  taken 
Avith  this  difeafe  at  fo  early  an  age  as  17. 

u  A  large  iflue  A\7as  immediately  opened  in  each  of 
his  thighs.  In  a  month  aften\Tards  he  began  to  mend, 
and  has  gone  on  improving  gradually.  He  can  noAV 
run  up  dairs  brifkly,  as  I  favv  him  do  no  later  than 
yederday,  Avithout  hurt  ;  can  bear  agitation  of  mind; 
and  has  no  complaint,  excepting  a  flight  oppreflion  of 
the  bread,  under  the  dernum,  which  he  feels  fome¬ 
times  in  a  morning,  immediately  after  dre fling  him- 
felf,  and  Avhich  lie  thinks  is  brought  on  by  the  motion 
ufed  in  putting  on  his  clothes  ;  though  for  a  complete 
AA'eek  preceding  the  day  on  which  I  faw  him  lad,  he 
told  me  that  he  had  been  entirely  free  from  all  un- 
eafinefs,  and  AA*as  exulting  that  he  had  not  had  fueh  an 
interval  of  eafe  for  thefe  lad  feA'en  years. 

“  DoCtor  Smyth  alfo  Ihowed  me,  in  his  adverfaria , 
the  cafe  or  a  gentleman  Avho  had  been  under  his  care 
in  1760,  which  he  had  forgotten  Avlien  my  book 
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"went  to  tlie  profs,  and  whieh  lie  was  reminded  of  the 
other  day  by  a  vifit  from  his  patient.  It  was  a  ge¬ 
nuine  angina  petftoris,  brought  on  by  a  very  feden- 
taiy  life,  arid  great  vexation  of  mind,  clearly  marked 
by  tlie  exquilite  pain  under  the  flernum,  that  extend¬ 
ed  aeutely  to  the  upper  extremities,  particularly  along 
the  left  arm,,  together  with  the  other  fymptoms  of 
dyfpnoea,  anxiety,  palpitation  of  the  heart,  &c.  re¬ 
cited  in  the  eafe  above.  The  diforder  went  off  in 
1762,  by  large  fpontaneous  difcharges  from  the  piles, 
but  returned  upon  him  feverely  in  1765.  Iffues  in 
his  thighs  were  then  reeom mended  to  him,  but  not 
made.  But,  whether  it  rvas  by  the  perfuafion  of  fome 
Jr i end,  or  of  his  own  aceord,  he  went  into  a  courfe 
of  James’s  powder,  in  fmali  alterative  doles,  com¬ 
bined  with  a  little  caftor  and  afafoetida.  This  he 
perfifted  in  for  about  fix  wreeks  ;  in  the  meanwhile,  he 
had  large  acrimonious  gleetings  from  the  ferotum,  and 
a.  plentiful  dife barge  of  ichor  from  the  anus. — From  this 
time  he  began  to  find  his  complaints  grow  lefs  and  lels 
diftreffmg,  and  he  has  now  been  totally  free  from  them 
for  fix  years  paft.” 

The  PUERPERAL,  or  Childbed  Fever. 

I  his  fpecies  of  fever,  as  its  name  imports,  is  pecu¬ 
liar  to  women-  In  ehildbed  ;  and  is  ufually  the  moft 
fatal  of  all  the  difordcrs  to  whieh  the  fex  is  liable.  But, 
liotwithftanding  the  prevalence  of  it  in  all  ages,  its 
real  nature. has  remained,  to  the  prefent  time,  a  fubjeft 
of  much  difpute  and  uncertainty.  Tlie  eritieal  period 
of  its  invafion,  when  febrile  eom motions  are  apt  to  be 
excited  by  various  aeeidents,  and  the  equivoeal  fymp¬ 
toms  whieh  aeeompany  it,  have  even  afforded  room 
for  quefiioning  whether  it  be  a  primary  or  a  feeondary 
difeafe.  Some  writers  have  eonfidered  it  as  proceeding 
entirely  from  an  inflammation  of  the  uterus  ;  others 
have  imagined  it  to  be  the  eonfequenee  of  an  obftrue- 
tion  to  the  feeretion  of  the  milk  ;  while  the  greater 
number  has  been  inclined,  for  reafons  equally  if  not 
more  plaufible,  to  impute  it  to  a  fuppreflion  of  the 
loehia.  If  we  examine  this  fever  attentively,  however, 
according  to  its  natural  courfe,  and  independently  of  all 
the  accidental  eoncomitant  fymptoms  with  whieh  it  is 
not  effentially  connected,  we  may  fafely  pronounee  it  to 
be  a  primary  difeafe  of  a  particular  nature,  and  perhaps 
not  the  necellary  eonfequenee  of  any  of  the  caufes  above 
mentioned 

This  fever  is  moft  generally  incident  to  women  with¬ 
in  48  hours  after  delivery,  though  it  may  fupervene  on 
the  fourth  or  fifth  day,  and  fometimes  eonfiderably 
later.  .  It  is  preceded,  like  other  fevers,  by  a  rigor, 
whieh  is  commonly  violent ;  and  w  hen  happening  du¬ 
ring  the  time  of  labour,  may  be  eonfounded  with  the 
pains  of  parturiency.  In  its  earlier  fiage  it  is  attended 
with  the  figns  of  inflammation.  A  great  pain  is  felt 
in  the  back,  hips,  and  the  region  of  the  uterus  5  which, 
in  the  part  laft  mentioned,  is  accompanied  with  the 
feiJe  of  heat  and  throbbing.  A  fudden  change  in  the 
quality  or  quantity  of  the  loehia  now  alfo  takes  plaee ; 
the  patient  is  frequently  troubled  with  a  tenefmus  ;  and 
the  urine,  which  is  very  high -coloured,  is  difcharged 
in  final]  quantity  and  with  pain.  At  the  firfi  attack 
ol.  the  lever,  the  woman  is  generally  leized  with  a  vic- 
xniting  of  porraceous  matter,  as  in  the  cholera  morhusy 
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to  whieh  difeafe  it  then  bears  a  ftrono 
But  inftead  of  this  fymptom,  there  is  fometimes  only 
a  naufea,  or  loathing  at  the  ftomaeh,  with  a  difa^ree 
able  taite  in  the  mouth.  The  belly  f wells  to  a  conli- 
durable  bulk,  and  beeomes  fufeeptibie  of  painful  fen 
fations  from  the  flighted  impreflion.  The  tenoue  is 
generally  dry,  though  fometimes  moifi,  and  covered 
with  a  thick  browniih  fur.  When  the  fever  has  con- 

t2r  U?id  r  feW  dayS  tlie  .{7mPU)™s  of  inflammation 
ulually  fubfide,  and  the  difeafe  acquires  a  more  putrid 
form.  At  this  period,  if  not  at  the  very  beginning  of 
the  diforder,  a  bilious  or  putrid  diarrhoea,  of  a  danger¬ 
ous  and  obihnate  nature,  fupervenes,  and  accompanies 
it  through  all  its  future  progrefs  ;  eaeh  motion  to  flool 
being  preceded  by  a  temporary  increafe,  and  followed 
by  an  alleviation  of  pain.  'i'he  patient  ufually  nau- 
feates  all  kind  of  food  and  drink,  exeept  what  is  eold 
and  acidulated.  A  brown  or  blackifli  fordes,  the  eon¬ 
fequenee  of  putrid  exhalations,  adheres  to  the  edges  of 
the  teeth  ;  a  troublefome  hiccough  is  at  length  produ¬ 
ced,  which  greatly  exafpeiates  the  pains  of  tlie  abdo¬ 
men  peteehive  or  vibiew  ntfo  appear,  with  fometimes 
a  miliary  eruption,  but  whieh  produces  no  mitigation 
of  the  difeafe.  Through  the  whole  courfe  of  the  fever, 
the  patient  is  affefted  with  great  anxiety  and  deie&icn 
of  fpirits. 

Such  in  general  is  the  eourfe  of  the  puerperal  fever  ; 
the  fymptoms  of  whieh,  however,  may  be  often  varied, 
according  to  the  conftitution  of  the  patient,  the  degree* 
of  the  difeafe,  and  its  earlier  or  later  invafion.  When 
the  woman  is  naturally  weak,  or  her  ftrength  has  been 
greatly  redueed  by  immoderate  evacuations  after  de¬ 
livery  ;  when  the  difeafe  is  violent,  and  immediately 
follows  that  period  ;  its  progrefs  and  termination  are 
proportion  ably  rapid  and  fatal.  In  fuch  unfortunate 
eircumftanees,  many  have  been  known  to  expire  with¬ 
in  24  hours  from  the  firft  attack  of  the  difeafe  ;  nay, 
there  are  fome  inftanees  where  the  rigor  has  concluded5 
the  feenc.  The  eataftrophe,  however,  is  molt  gene¬ 
rally  fufpended  for  fome  days  5  and  the  number  of^thefe 
is  variable,  though  the  nth  from  the  commencement 
of  the  fever  .may  juftly  be  fixed  as  the  period  whieh 
is  ufually  deeifive.  In  whatever  ftage  of  the  difeafe  an 
unfavourable  termination  may  happen,  it  v’ould  feem 
as  if  the  commencement  of  the  patient’s  recovery  were 
not  marked  by  any  critical  revolution  of  the  fever,  as 
depending  on  an  alteration  of  the  humours  ;  but  that 
the  cure  is  gradually  cffedled,  either  by  a  fpontaneous 
vomiting,  or  a  long-continued  difeliarge  by  flool  of 
that  porraceous  matter,  the  exiflenee  of  whieh  in  the 
ftomaeh  is  ufually  evineed  at  the  firft  attach  of  the 
difeafe.  The  moft  unfavourable  prognoftie,  therefore, 
arifes  from  fuch  a  weaknefs  of  the  patient  as  renders 
her.  unable  to  fupport  fo  tedious  an  evacuation  as  that  by 
which,  the  fever  is  overcome.  When  the  loehia  return 
to  their  former  ftate,  when  the  fwelling  and  tendernefs 
of  the  abdomen  abate,  and  there  is  a*  moifture  on  the 
fkin,  we  have  rcafon  to  hope  for  a  happy  termination 
of  the  difeafe. 

.Though  the  puerperal,  fever  may  generally  be  afeer- 
tained  from  the  defeription  which  lias  been  given,  and 
chiefly  by  that  remarkable  tendernefs  of  the  abdomen 
which  particularly  diftinguifhes  it :  yet,  as  fome  of  its 
fymptoms  may  be  confounded  with  thofe  arifing  from 
other  difeafes,  and  whieh  require  a  different  method 
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puerperal  0f  cure,  it  will  be  proper  to  mention  here  the  circum- 
Fever>  t  fiances  by  which  it  may  be  known  with  greater  cer- 
tainty. 

The  pains  of  the  abdomen,  attending  the  childbed 
fever,  may  be  diftinguifhed  from  thole  called  after- 
pains,  by  their  uninterrupted  continuance  through  the 
courfc  of  the  difeafe,  though  fometimes  they  fuffer 
exacerbations  ;  whereas,  in  the  latter,  they  often  to- 
tally  intermit.  They  are  alfo  diftingui  (liable  by  the  ab- 
fence  of  fever  with  concomitant  fymptoms  in  the  one, 
and  their  evident  exiftencc  in  the  other. 

Many  circumftances  evince  a  diffimilarity  between 
the  puerperal  and  miliary  fevers,  notwithftanding  the 
fymptoms  of  anxiety  and  oppreffion  are  common  to 
both  ;  infomuch  that  the  nature  of  the  approaching 
difeafe  may  be  afeertained  at  the  very  commencement 
of  its  attack.  In  the  puerperal  fever  the  rigor  is  more 
violent,  of  longer  duration,  and  not  interrupted,  as  it  is 
in  the  other.  The  pulfe  is  fuller  and  ftronger  ;  the  fkin 
is  more  hot  ;  and  the  tongue,  whether  moil!  or  dry, 
though  generally  the  latter,  is  not  of  a  white,  but 
brownilh  appearance  ;  and  the  urine  is  alfo  higher  co¬ 
loured.  Eruptions,  which  are  critical  in  miliary  fevers, 
procure  no  mitigation  of  the  puerperal  fever,  and 
cordials  generally  increafe  it. 

When  the  original  attack  of  the  puerperal  fever  hap¬ 
pens  to  coincide  with  the  febrile  commotion  which  is 
excited  in  childbed  women  by  the  milk,  the  nature  of 
it  may  at  firft  be  mifapprehended  ;  but  the  concomitant 
fymptoms,  and  greater  violence  of  the  difeafe,  mull  in 
a  fhort  time  diffipate  fuch  an  error. 

From  all  the  moll  accurate  accounts  of  this  difeafe, 
and  from  the  period  at  which  it  generally  commences, 
there  feems  reafon  to  conclude,  that  it  owes  its  rife 
more  immediately  to  accidents  after  delivery.  For  it 
is  allowed  that  it  may  follow  a  labour  under  the  bell 
and  molt  favourable  circumftances,  though  endeavours 
to  dilate  the  os  internum  arc  fuppofed  frequently  to 
produce  it.  The  more  immediate  caufes  generally  af- 
figned  by  authors  arc  a  ftoppage  of  perfpiration,  the 
too  free  ufc  of  fpic'es,  and  the  negledl  of  procuring 
ftools  after  delivery  ;  fudden  frights,  too  hafty  a  fe- 
paration  of  the  placenta,  and  binding  the  abdomen  too 
tight.  Tlic  putrid  appearance,  however,  which  this 
difeafe  fo  foon  affumes,  affords  ground  to  fufpeift  that 
the  predifpofing  caufe  of  it  is  a  vitiated  ftate  of  the 
humours  ;  for  it  is  generally  obferved  to  be  moft  pre¬ 
valent  in  an  unhealthy  feafon,  and  among  women  of  a 
weakly  and  fcorbutic  conftitution.  But  from  its  pre¬ 
valence  in  fome  particular  hofpitals,  while  others  in  the 
fame  city  are  entirely  free  from  it,  there  can  be  little 
doubt  that  it  is  often  communicated  by  contagion  from 
one  female  to  another.  This  opinion  is  corroborated 
alfo  by  many  other  circumftances  ;  particularly  by  the 
means  by  which  it  has  been  removed  from  hofpitals. 
It  would  feem,  however,  that  this  contagion  does  not 
a<ft  on  the  female  fyftem  without  a  certain  predifpofition, 
and  that  this  predifpofition  is  induced  by  thofe  changes 
to  which  the  female  habit  is  fubjedted  in  confequencc  of 
delivery. 

Within  thefe  few  years  this  fever  has  been  treated 
of  by  fevcral  writers,  moft  of  whom  have  differed  from 
each  other  in  their  fentiments  of  the  nature  of  the  dif¬ 
eafe.  The  fir  ft  in  the  order  of  publication  is  Dr 
penman,  who  feems  to  be  of  opinion,  that  it  may  de- 
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rive  its  origin  either  from  a  redundancy  or  too  great  Puerperal 
acrimony  of  the  bile,  the  fecretion  of  which  appears  Fever- 
to  be  much  interrupted  in  the  time  of  gcftation.  In 
Dr  Manning’s  treatife  on  this  fever,  he  mentions  its 
being  highly  probable  that  fuch  a  caufe  contributes 
greatly  to  produce  the  difeafe,  efpccially  where  the 
putrid  tendency  of  the  humours  is  increafed  by  un- 
wholefome  air  and  diet. 

It  has  likewife  been  the  fate  Gf  the  puerperal  fever, 
that  no  difeafe  has  more  divided  the  fentiments  of  phy¬ 
sicians  in  regard  to  the  method  of  cure.  The  appa¬ 
rent  indications  and  contra-indications  of  bleeding, 
and  other  remedies,  arifing  from  the  complication  of 
inflammatory  and  putrid  fymptoms  ;  the  equivocal  ap¬ 
pearance  of  the  vomiting  and  purging,  as  whether 
they  be  critical  or  fymptomatical ;  and  the  different 
caufes  whence  fymptoms  fimilar  to  each  other  may 
arife  in  pregnant  women  ;  all  thefe  circumftances  con¬ 
cur  to  involve  the  fubjeft  in  great  obfeurity  and  inde¬ 
cision*  If  we  carefully  attend  to  the  feveral  charac- 
teriftics  of  the  difeafe,  however,  fo  as  to  be  able  to  di- 
ftinguifli  it  from  every  other  puerperal  complaint,  and 
obferve  at  the  fame  time  the  ufual  manner  of  its  de- 
clenfion,  our  judgment  may  be  guided  in  the  method 
of  cure  by  the  falutary  efforts  of  nature.  But,  in 
order  to  obtain  a  clearer  view  of  the  genuine  indica¬ 
tions,  it  will  be  proper  to  confider  them  under  the  fe¬ 
veral  lights  in  which  they  have  been  generally  agitated 
by  authors. 

One  of  the  moft  effential  points  to  be  afeertained  in 
the  cure  of  the  childbed  fever,  refpe&s  the  pro¬ 
priety  of  bleeding.  A  free  ufe  of  the  lancet  has  been 
generally  regarded  as  the  moft  fuecefsful  expedient 
in  pra&ice  ;  and  there  are  fomc  inftances  of  critical 
haemorrhages  which  would  feem  to  confirm  its  uti¬ 
lity.  But  Dr  Denman  thinks  we  may  fafely  affirm 
from  experience,  that  for  one  who  will  be  benefited  by 
large  bleeding,  a  much  greater  number  will  be  inju¬ 
red,  and  that  even  almoft  irretrievably.  Ncr  can  this 
feem  furprifing,  when  wc  confider  the  lituation  of 
childbed  women.  In  moft,  the  evacuations  confe- 
quent  upon  delivery  are  fufficient  to  diminifh  any  un¬ 
due  fuperabundance  of  the  fluids  ;  and  if,  as  frequent¬ 
ly  happens,  the  difeafe  be  produced  by  too  liafty  a  fc- 
paration  of  the  placenta,  the  confequencc  of  which  is 
generally  a  very  copious  difeharge  of  blood,  we  can 
never  fuppofe  that  nature  will  be  affifted  in  overcoming 
the  febrile  commotion,  by  the  farther  evacuation  of 
the  vital  fluid,  through  the  defeat  of  which  (he  is  now 
rendered  unequal  even  to  the  ordinary  fupport  of  the 
animal  (economy.  We  may  appeal  to  every  pra&ical 
phyfician,  how  much  he  has  known  the  pulfe  to  fink, 
and  wftiat  a  train  of  nervous  fymptoms  lie  has  obferved 
to  fuceced  an  exccfs  of  the  difeharge  above  mentioned. 

Bcfiaes,  it  is  an  axiom  in  phyfic,  that  a  remedy  which 
cures  any  diforder,  will  always  prove  fufficient  to  pre¬ 
vent  it  ;  and  therefore,  if  bleeding  were  the  proper  cure 
in  the  childbed  fever,  the  difeafe  ought  to  have  been 
prevented  by  a  large  evacuation  of  blood,  when  that 
happened  previous  to  its  attack.  Experience,  how¬ 
ever,  in  this,  as  in  all  other  difeafes,  is  the  only  uner¬ 
ring  guide  we  can  follow;  and  whoever  regulates  his 
practice  by  fa£I  and  obfervation,  will  be  convinced  that 
bleeding,  efpecially  in  a  larger  quantity,  is,  in  general, 
very  far  from  being  attended  with  fucccfs.  Bleeding 

is 
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Puerperal  {$  feldom  proper,  except  in  women  of  plethoric  conlli- 

,  t^<]'  ,  tutions,  and  in  whom  the  figns  of  inflammation  rife 

high.  Nor  even  in  fuch  patients  ought  it  to  be  re¬ 
peated  without  great  caution,  and  the  exiftence  of 
ftrong  indications.  Bleeding,  when  ufed  in  proper  cir- 
cumitances,  may  unqueftionably  palliate  the  fever  y  but 
that  it  often  fhortens  the  duration  of  it,  appears  to  be 
a  matter  of  much  doubt.  On  this  account  the  prac- 
tice  becomes  Hill  more  fufpicious  and  exceptionable, 
when  we  confider  that  by  venefe£lion  improperly  ufed 
the  patient’s  ftrength  may  be  fo  far  reduced  as  not  to 
fupport  the  tedious  loofenefs  by  which  the  difeafe  is 
generally  carried  off.  Though  bleeding,  however, 
ought  in  general  to  be  ufed  with  great  caution,  there 
are  certainly  many  cafes  in  which  it  is  both  necelfary 
and  advantageous. 

The  genuine  nature  and  effe£ls  of  the  loofenefs  in 
this  difeafe,  is  another  controverted  point  of  the  high- 
efl  importance,  and  which  merits  the  mofl  attentive  in¬ 
quiry.  Phyficians,  obferving  that  women  who  die  of 
the  puerperal  fever  are  generally  molefted  with  that 
evacuation,  have  been  induced  to  confider  this  fymp- 
tom  as  of  the  mofl  dangerous  and  fatal  tendency  *,  and 
what,  therefore,  we  fliould  endeavour  by  every  means 
to  reftrain.  In  this  opinion,  however,  they  would 
feem  to  have  been  governed  by  too  partial  an  obfer- 
vation  of  fa£ls.  For  experience  certainly  authorifes  the 
affertion,  that  more  women  appear  to  have  recovered 
of  the  childbed  fever,  through  the  intervention  of  a 
diarrhoea,  than  have  been  deflroyed  by  that  caufe.  If 
it  alfo  be  confidered,  that  purging  is  ufually  almofl  the 
only  fenfible  evacuation  in  the  more  advanced  flate  of 
the  difeafe,  and  is  that  which  accompanies  it  to  its  la- 
tefl  period,  we  fliall  have  the  flrongefl  reafon  to  think 
that  it  is  critical  rather  than  fymptomatical,  and  ought 
therefore  to  be  moderately  fupported,  inllead  of  being 
unwrarily  retrained.  Nay,  the  advantage  which  is 
found  to  attend  vomiting  as  well  as  purging  in  the 
earlier  ft  age  of  the  difeafe,  would  feem  to  evince  that 
the  matter  difeharged  by  thefe  evacuations  is  what 
chiefly  foments  the  difeafe.  Emetics  and  purgatives, 
therefore,  in  the  opinion  of  Dr  Manning,  are  the  only 
medicines  on  which  any  rational  dependence  is  to  be 
placed  in  this  fever  ;  at  leafl,  they  arc  certainly  fuch 
as  arc  found  the  mofl  fuccefsful.  It  is  an  eflablifhed 
rule  in  pra6tice,  to  preferibe  a  vomit  at  the  beginning 
of  every  fever  attended  with  any  naufea  or  loathing  of 
the  flomach,  and  where  there  is  not  any  reafon  to  ap¬ 
prehend  an  inflammation  of  that  organ.  Nor  docs  the 
Hate  of  childbed  women  afford  the  fmallefl  ground  for 
prohibiting  our  recourfe  to  the  fame  expedient  in  an- 
fwering  a  fimilar  indication. 

It  is  fo  feldom  a  phyfician  is  called  during  the  ri¬ 
gor  preceding  the  puerperal  fever,  that  he  has  few  op¬ 
portunities  of  trying  the  effects  of  remedies  in  that  ear¬ 
ly  flate  of  the  difeafe.  When  fuch  occur,  however, 
we  fhould  endeavour  as  much  as  poflible  to  abate  and 
fhorten  that  period,  as  the  fucceeding  fever  is  general¬ 
ly  Found  to  bear  a  proportion  to  the  violence  and  du¬ 
ration  of  it.  For  this  purpofe,  wrarm  diluting  drinks 
{ho  ild  be  plentifully  ufed,  with  a  fmall  quantity  of  vo¬ 
latile  fnirits  or  brandy.  When  Dr  Manning  appre¬ 
hended  fuch  an  accident,  he  fometimes  ordered  the 
nurf  to  give  immediately  a  difli  or  two  of  warm  fack- 
$yhey  y  taking  care  that  it  was  not  too  ftrong,  which 
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is  a  caution  that  ought  always  to  be  remembered  :  for  Puerperri  j 
though  a  free  ufe  of  the  more  cordial  and  fpirituous  *'ever. 
kinds  of  liquors  might  perhaps  foon  abate  the  rigor, 
there  is  danger  to  be  feared  from  their  influence  on  the 
approaching  fever,  efpecially  in  women  of  a  ftrong  and 
healthy  conftitution.  In  all  cafes,  warm  applications 
to  the  extremities,  fuch  as  heated  Bricks,  towels,  or 
toalled  grains  in  a  linen  bag,  may  be  ufed  with  perfedl 
fafety,  and  fome  advantage* 

When  the  hot  fit  is  advanced,  the  firft  thing  Dr 
Manning  orders  is  fome  emollient  inje&ion,  as  chicken- 
water,  or  water  and  milk,  which  ought  to  be  frequent¬ 
ly  repeated  through  the  courfe  of  the  difeafe.  Thefe 
prove  beneficial,  not  only  by  promoting  the  difcliarge 
from  the  inteftines,  which  feems  in  faeft  to  be  the  fo- 
lution  of  the  difeafe  y  but  alfo  by  ailing  as  a  kindly 
fomentation  to  the  uterus  and  adjacent  parts.  With 
this  intention  they  are  particularly  ferviceable  when 
the  lochia  are  fuppreffed.  Great  care,  however,  is  re- 
quifite  in  adminiftcring  them,  on  account  of  the  ten- 
dernefs  and  inflammatory  difpofition,  which  at  that 
time  render  the  parts  in  the  pelvis  extremely  fufceptible 
of  pain. 

The  next  ftep  in  the  method  of  cure  ought  to  be 
to  promote  the  difeharge  of  the  morbid  matter  both  by 
the  flomach  and  inteftines.  This  intention  may  be  ad- 
fwered  by  a  remedy  preferibed  by  Dr  Denman — Two 
grains  of  tartrite  of  antimony  rubbed  up  with  a  fcruplo 
of  the  powder  of  lapilli  cancrorum. 

Of  a  powder  thus  prepared,  Dr  Denman  gives  from 
two  to  fix  grains,  and  repeats  it  as  circumflances  re¬ 
quire.  If  the  firft  dofe  do  not  procure  any  fenfible 
operation,  he  repeats  it  in  an  increafed  quantity  at  the 
end  of  two  hours,  and  proceeds  in  that  manner y  not 
expelling  any  benefit  but  from  its  fenfible  evacuation. 

Should  the  difeafe  be  abated,  but  not  removed, 

(which  fometimes  happens),  by  the  effc6l  of  the  firft 
dofe,  the  fame  medicine  muft  be  repeated,  but  in  a  lels 
quantity,  till  all  danger  be  over.  But  if  any  alarming 
fymptoms  remain,  he  does  not  hefitate  one  moment  to 
repeat  the  powder,  in  the  fame  quantity  as  firft  given  y 
though  this  be  feldom  necelfary,  if  the  firft  dole  ope¬ 
rates  properly. 

It  is  to  be  obferved,  fays  Dr  Denman,  that  as  the 
certainty  of  cure  depends  upon  the  proper  repetition 
of  the  medicine,  the  method  of  giving  it  at  Hated 
hours  does  not  appear  eligible.  If  the  firft  dofe  pro¬ 
duce  any  confiderable  effedl  by  vomiting,  procuring 
ftools,  or  plentifully  fweating,  a  repetition  of  the  me- 
dieine  in  a  lefs  quantity  will  feldom  fail  to  anfwer  our 
expe&ations  *,  but  great  judgment  is  required  in  adapt¬ 
ing  the  quantity  firft  given  to  the  ftrength  of  the  pa¬ 
tient  and  other  circumftances.  We  are  not  to  expert 
that  a  difeafe  which  from  the  firft  formation  carries  fo 
evident  marks  of  danger,  Ihould  inftantly  ceafe,  even 
though  a  great  part  of  the  caufe  be  removed. 

Frequent  dofes  of  the  faline  draughts  ought  alfo  to 
be  given,  which  not  only  promote  the  evacuation  by 
the  inteftines,  but  likewife  increafe  the  falutary  dif- 
charges  of  urine  and  perfpiration.  Thefe  medicines 
are  particularly  ferviceable  in  fubduing  the  remains  of 
the  fever,  after  its  violence  has  been  broken  by  the 
more  efficacious  remedies  above  mentioned  ;  but  when 
they  arc  ufed  even  in  the  decline  of  the  difeafe,  gentle 
laxatives  of  rhubarb  and  magnolia,  as  advifed  by  Dr 

Denman, 
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Puerperal  Denman,  ought  to  be  frequently  interpofed,  fmee, 
fever.  as  he  juitly  obferves,  without  ftools  we  can  do  little 
fervice. 

Although  the  difeharge  by  the  intedines  appears  to 
have  the  moft  falutary  effe£t  in  this  difeafe  ,  yet  when 
the  ftomach  has  not  been  properly  unloaded  of  offen- 
five  matter,  though  a  great  naufea  and  ficknefs  had  in¬ 
dicated  the  expediency  of  fuch  an  evacuation  at  the 
beginning  of  the  fever,  the  continuance  of  the  loofe- 
nefs  is  fometimes  fo  long  protrafted  as  in  the  end  to 
prove  fatal.  In  this  alarming  Hate  of  the  difeafe, 
when  the  dools  are  very  frequent  and  involuntary, 
and  all  appearances  threaten  danger,  Dr  Denman  fays, 
that  a  clyder  of  chicken-water  inje&ed  every  one,  two, 
or  three  hours,  or  as  often  as  poflible  without  fatiguing 
the  patient  too  much,  with  a  cordial  diaphoretic  draught 
taken  every  fix  hours,  has  produced  better  efFedls  than 
could  be  expc&ed. 

While  thefe  medicines  are  employed,  we  fhould  en¬ 
deavour  to  mitigate  the  pains  of  the  belly  by  relaxing 
applications.  During  the  courfe  of  the  difeafe,  the  pa¬ 
tient  ought  to  drink  freely  of  diluting  liquors,  and  ab- 
ftain  from  every  thing  of  a  heating  quality,  unlefs  great 
faintnefs  fliould  indicate  the  ule  of  a  fmall  quantity  of 
fome  cordial  medicine. 

Such  is  the  practice  recommended  in  this  difeafe  by 
Dr  Denman.  We  fhall  now  take  a  curfory  view  of  the 
fentiments  of  fuccceding  writers  on  this  fubjed. 

According  to  Dr  Hulnic,  the  proximate  caufe  of 
the  puerperal  fever  is  an  inflammation  of  the  inteflines 
and  omentum  \  for  the  confirmation  of  which  opinion 
he  appeals  to  diffe&ions.  He  fuppofes.  the  chief  pre- 
difponent  caufe  of  the  difeafe  to  be  the  preflure  of  the 
gravid  uterus  againit  the  parts  above  mentioned.  The 
omentum,  fays  he,  in  the  latter  dage  of  pregnancy, 
muft  cither  be  flat,  which  is  its  natural  fituation,  or  be 
rumpled  or  carried  up  by  the  gravid  uterus  in  folds  or 
doublings.  When  the  latter  is  the  cafe,  which  he  ob¬ 
ferves  is  probably  not  feldom,  the  danger  of  a  ftrangu- 
lated  circulation  will  be  greater. 

Mr  White,  who  has  alfo  written  on  this  difeafe,  ju- 
dicioully  remarks,  that  were  Dr  Hulme’s  hypothelis 
well  founded,  the  diforder  ought  rather  to  take  place 
before  delivery,  and  be  immediately  removed  at  that 
period  :  That  it  would  like  wife  moft  generally  happen 
to  women  at  their  firft  labour,  when  the  abdominal 
mufcles  are  lefs  yielding,  and  the  pains  more  violent  5 
the  contrary  of  which  is  mod  frequently  experienced 
to  be  the  cafe. 

It  alfo  deferves  to  be  remarked,  that,  upon  Dr 
Hulme’s  fuppolition,  we  cannot  account  for  the  dif¬ 
eafe  being  more  common  and  fatal  in  large  towns  and 
in  hofpitah,  than  in  the  country  and  private  practice, 
while  other  inflammatory  diforders  are  more  endemic 
among  thofe  who  live  in  the  latter  than  the  former  fi- 
tuation.  Even  admitting  the  fri£tion  of  the  inteflines 
and  omentum  again!!  the  uterus  to  be  as  violent  as  Dr 
Iiulme  fuppofes,  is  it  not  highly  improbable,  that  any 
inflammation  could  be  occafloned  by  the  preflure  of 
fueh  foft  fubftances  upon  each  other  ?  Or,  were  this 
effeel  really  produced,  ought  not  the  puerperal  fever 
to  be  more  common  and  fatal  after  the  mod  laborious 
deliveries  ?  But  this  obfervation  is  not  fupported  by 
•xperienee. 

Dr  Hulme,  in  favour  of  his  own  hvpothefis,  alleges 
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that  it  gives  a  fatisfa&ory  anfwer  to  the  quedion,  Peerperal 
“  Why  all  lying-in  women  have  been,  and  ever  will ,  **  t>ver‘  , 

be,  fubjed  to  this  diieale  In  this  propolition,  how-  * 
ever,  the  dobtor  fuppoles  fuch  an  umverlality  of  the 
difeafe  as  is  not  continued  by  obfervation.  It  is  af¬ 
firmed  upon  undoubted  authority,  that  in  many  parts 
of  Britain  the  puerperal  fever  is  hardly  known  }  where¬ 
as,  were  it  really  produced  by  the  caufes  he  atfigns,  it 
would  be  equally  general  and  unavoidable. 

But  how  peculiar  ioever  this  author’s  fentiments 
are  in  refpebt  of  the  proximate  caufe  of  this  difeaie, 
they  have  not  led  him  to  any  method  of  eure  different 
from  the  edablilhed  pradlice.  On  this  fubjebl  Dr 
Hulme  divides  his  observations  into  two  parts  \  compre¬ 
hending  under  the  former  the  more  iimpie  method  of 
treatment,  and  under  the  latter  the  more  complex.  He 
fets  out  with  remarking,  that  the  patient  being  gene¬ 
rally  codive  at  the  beginning  of  the  difeafe,  an  emol¬ 
lient  opening  clyiler  will  often  give  immediate  relief  ; 
but  if  this  fhould  not  prove  effectual,  recourfe  mud  be 
had  to  cathartics.  Thofe  which  he  found  anfwer  his 
purpofe  bed,  were  the  fal  cat  hart  icus  amarus ,  the  oleum 
ricim,  emetic  tartar,  and  antimonial  wine.  When  the 
bowels  have  been  fudieiently  cleared  and  the  pain  a- 
bates,  he  advifes  encouraging  a  gentle  diaphoreiis  by 
medicines  which  neither  bind  the  body  nor  are  heat¬ 
ing  ;  fuch  as  fmall  dofes  of  ipccacuan,  emetic  tar-ar, 
and  antimonial  wine,  combined  with  an  opiate  in  a 
moderate  dofe,  and  given  once  or  twice  in  the  courfe 
of  24  hours  \  adminiitering  the  faline  draughts  in  the 
intermediate  fpaces.  If,  preceding  or  during  this 
courfe,  a  ficknefs  at  domach  or  vomiting  attend,  he 
advifes  abiding  the  efforts  of  nature,  by  drinking  plen¬ 
tifully  of  chamomile  tea,  warm  water,  or  any  other  di¬ 
luting  liquor.  He  concludes  with  recommending  a 
cooling  regimen,  red  of  body,  and  tranquillity  of  mind  j 
prohibiting  all  kinds  of  bandage  upon  the  abdomen, 
and  enjoining  particular  attention  to  the  date  of  the 
bowels,  which  ought  to  be  kept  gently  open  for  fome 
time,  even  after  the  diforder  feems  to  be  gone  off,  till 
the  patient  be  quite  out  of  danger. 

So  much  for  the  Ample  treatment :  we  now  proceed 
to  the  fecond  part,  where  he  deferibes  the  method  of 
pra&ice  when  the  difeafe  is  in  its  more  irregular  and 
complicated  date. 

When  a  diarrhoea  accompanies  the  difeafe,  he  ob-r 
ferves  that  it  ought  by  no  means  to  be  checked,  but 
fupported,  by  ordering  the  patient  to  drink  plentiful¬ 
ly  of  mild  aperient  liqours.  If  the  pain  of  the  hypo- 
gadric  region  be  attended  with  ditches  in  the  fides  or 
over  the  pit  of  the  domach,  and  a  pulfe  that  refids 
the  finger  pretty  drongly,  he  remarks  that  bleeding 
would  then  be  highly  neceffary :  declaring,  however, 
his  opinion,  that,  in  the  puerperal  fever,  bleeding  is 
to  be  confidered  only  as  a  fecondary  means  of  relief, 
though  the  nril  in  point  of  time  *,  that  it  ought  to  be 
adviied  with  great  caution ;  and  that  the  greated  de¬ 
pendence  is  always  to  be  placed  upon  evacuations  by 
dool. 

Mr  White,  imputes  the  puerperal  fever  to  a  putref- 
cent  difpofition  of  the  humours,  contracted  during  preg¬ 
nancy,  and  fomented  by  the  hot  regimen  commonly 
ufed  by  women  in  childbed.  In  conformity  to  this 
opinion,  the  chief  means  which  he  recommends  for  pre¬ 
venting  the  difeafe  is  a  cool  regimen  and  free  cireula-. 
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i>^erpcra^  ^on  air?  which  he  evinces  to  be  of  the  greated  im- 
i  C  <  !  .  portance*  refpeCl  of  bleeding,  he  informs  us,  that, 

upon  the  drifted  inquiry,  he  cannot  find  that  thofe  who 
have  bled  the  molt  copioufly  have  had  the  greated  fuc- 
ceh,  either  in  private  or  hofpitai  praftice.  He  even 
feems  to  queftion  the  propriety  of  this  evacuation  in  any 
cafe  ;  but  approves  of  emetics,  cathartics,  and  clyflers, 
for  clcanfing  the  primes  vice,  and  likewife  of  fuch  me¬ 
dicines  and  diet  as  will  correft  the  putrid  humours  :  add- 
ing,  that  an  upright  podure  and  free  ventilation  are  at 
all  times  ufeful,  and  abfolutely  neceiTary,  both  for  the 
prevention  and  cure  of  the  difeafe. 

Another  writer  who  treats  of  the  childbed  fever  is 
J)r  Leake,  who  has  publifhed  the  refiilt  of  his  obferva- 
tions  on  this  difeafe  from  April  1768  to  the  autumn  of 
the  year  17705  but  chiefly  from  December  1769  to 
May  1770,  during  which  period  the  childbed  fever 
prevailed  much  about  London. 

Dr  Leake  tells  us  that  this  fever  generally  commen¬ 
ced  the  evening  of  the  fecond  or  morning  of  the  third 
day  after  delivery,  with  a  rigor  or  fhivering  fit.  Some¬ 
times  it  invaded  foon  after  delivery  5  and  at  other  times 
though  rarely,  it  has  feized  fo  late  as  the  fifth  or  fixth 
day.  Now  and  then  it  feemed  to  be  occafioned  by 
catching  cold,  or  by  errors  in  diet  5  but  oftener  by  an¬ 
xiety  of  mind.  Sometimes  the  third  was  great  5  though 
the  tongue  had,  in  general,  a  better  appearance  at  the 
beginning  than  is  common  in  other  fevers.  It  was  fel- 
dom  ever  black  or  very  foul  :  but,  as  the  difeafe  advan¬ 
ced,  became  white  and  dry,  with  an  increafe  of  third  5 
and  at  lad  was  of  a  brownifh  colour  towards  the  root, 
where  it  was  flightly  covered  with  an  infpiffated  mu¬ 
cus.  The  lofs  of  drength  was  fo  great  and  fudden, 
that  few  of  the  patients  could  turn  in  bed  without  af- 
lidance,  even  fo  early  as  the  fird  or  fecond  day  after 
the  attack.  The  lochia,  from  fird  to  lad,  were  not 
obdrufted,  nor  deficient  in  quantity  5  neither  did  the 
quality  of  this  difeharge  feem  to  be  in  the  lead  alter¬ 
ed  from  its  natural  date  5  a  prefumption,  fays  the  au¬ 
thor,  that  the  uterus  was  not  at  all  affefted.  Of  this 
he  was  convinced  by  making  a  confiderable  preflure 
above  the  pubes  with  the  hand,  which  did  not  occa- 
fion  pain  5  but  'when  the  fame  degree  of  preflure  was 
applied  higher,  between  the  domach  and  umbilical  re¬ 
gion,  it  became  almod  intolerable.  A  perfeft  crilis 
feldom  if  ever  happened  in  this  fever,  which  he  imputes 
to  the  great  oppreflion  .-of  the  vital  powers,  whereby 
they  were  rendered  unable  to  produce  fuch  an  event. 
When  the  difeafe  proved  mortal,  the  patient  general¬ 
ly  died  on  the  10th  or  nth  day  from  the  fird  attack. 
In  thofe  who  died  of  the  fever,  the  omentum  was  found 
fuppurated  5  an  inflammation  of  which  part,  or  of  the 
intedines,  Dr  Leake-  concludes  to  be  the  proximate 
caufe  of  the  difeafe. 

,  In  confequence  of  this  idea  of  the  caufe  of  the  dif¬ 
eafe,  Dr  Leake  affirms  that  venefeftion  is  the  only  re¬ 
medy  which  can  give  the  patient  a  chance  for  life.  But, 
though  it  be  the  principal  refource  to  be  depended 
upon  at  the  beginning  of  the  fever,  he  obferves  that 
it  will  feldom  prove  of  fervice  after  the  fecond  or  third 
day  5  and  if  direfted  yet  later,  will  only  weaken  and 
exhaud  the  patient  5  when,  matter  having  begun  to 
form  in  the  omentum,  the  progrefs  of  the  difeafe  can 
no  longer  be  prevented  by  that  evacuation.  At  this 
period  the  blood  begins  to  be  tainted  by  the  abforption 
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of  the  purulent  fluid  ;  and  the  fever,  from  being  inflam-  Puerperal 


matory,  is  changed  into  a  putrid  nature. 

After  bleeding  in  fuch  a  quantity  as  the  fymptoms 
require,  he  adviics  that  the  corrupted  bile  be  evacua¬ 
ted  and  correfted  as  foon  as  poffible  5  that  the  diar¬ 
rhoea,  when  exceiTive,  be  redrained  by  emollient  ano¬ 
dyne  clyders  and  gentle  fudonfics,  or  even  by  opiates 
and  mild  adringents,  when  the  patient’s  drength  be¬ 
gins  to  fink  under  the  difeharge  5  and,  ladly,  that 
where  the  figns  of  the  putrefaction  or  intermiflion  take 
place,  antiieptics  and  the  cinchona  may  be  admini- 
dered. 

The  great  uniformity  of  the  fymptoms  in  all  Dr 
Leake’s  patients  might  authorife  an  opinion,  that  the 
fever  which  he  deferibes  was  in  a  great  meafure  a  dif¬ 
eafe  fui  generis ,  and  depended  much  upon  the  condi- 
tution  of  the  air  preceding  and  during  the  period  in 
which  the  fever  prevailed. 

Dr  Kirkland  has  alfo  made  judicious  obfervations  on 
this  fubjeft,  .He  rejefts  the  opinion  that  the  puerpe¬ 
ral  fever  is  a  difeafe  fui  generis,  and  arifes  always  from 
the  fame  caufe.  The  particular  lituation  of  childbed 
women,  he  acknowledges,  occafions  a  limilarity  in  the 
appearance  of  all  the  febrile  fymptoms  :  but  he  af¬ 
firms  that  the  fame  kind  of  fever  may  be  produced  by 
various  caufes  5  for  indance,  by  an  inflammation  of  the 
uterus  or  abdomen,  by  putrid  blood  or  other  matter, 
and  putrid  miafms.  The  fymptoms,  he  obferves,  will 
vary  according  to  the  time  of  feizure.  If  the  fever 
happen  in  three  or  four  days  after  delivery,  all  the 
fymptoms  ufual  to  the  fituation  of  the  patient  will 
make  their  appearance  5  but  if  it  do  not  invade  till 
the  milk  has  been  fccreted,  and  the  lochial  difeharge  be 
nearly  finiffied,  the  fymptoms,  if  the  breads  are  proper¬ 
ly  drawn,  will,  for  the  mod  part,  be  thofe  only  which 
are  common  to  that  kind  of  diforder  by  which  the  fe¬ 
ver  has  been  produced. 

With  refpeft  to  the  cure  of  puerperal  fevers,  Dr  Kirk¬ 
land  advifes  the  antiphlogidic  method  when  they  arife 
from  inflammation  5  but  when  this  method  fails  of  fuc- 
cefs,  and  a  diarrhoea  fupervenes,  the  difeafe  has  changed 
its  nature,  having  become  more  or  lefs  putrid,  and  re¬ 
quires  a  very  different  treatment. 

#  His  obfervations  relative  to  the  management  of  the 
diarrhoea  merit  attention.  No  one,  fays  he,  would 
purge  and  bleed  to  cure  the  colliquative  fever  arifing 
from  the  abforption  of  matter  in  large  wounds  5  and  yet 
the  only  difference  is,  that  in  the  puerperal  fever  the 
matter  abforbed  from  the  uterus,  &c.  afts  with  more 
violence,  becaufe  the  blood  is  commonly  thinner  and 
the  habit  in  a  more  irritable  date.  We  fee,  continues 
lie,  that  abforbed  matter  purges  as  effectually  as  if  any" 
purging  medicine  had  been  given  by  the  mouth  5  and 
may  we  not  therefore  do  harm  by  additional  purging, 
when  there  has  been  a  large  evacuation,  efpecially  as 
purges  in  this  cafe  are  incapable  of  entirely  removing 
the  fomes  morbi? 

He  coniiders  cinchona  as  the  principal  remedy,  as 
foon  as  the  pulfe  finks,  the  heat  is  leffened,  and  the 
domach  will  bear  it.  If  this  increafe  the  diarrhoea  be¬ 
yond  moderation,  he  joins  with  it  fmall  dofes  of  lauda¬ 
num  5  but  if  the  diarrhoea  fliould  entirely  dop  without 
the  fever  going  off,  in  place  of  laudanum  he  advifes  a 
prgper  quantity  of  rhubarb.  Should  the  diarrhoea,  not- 
'withdanding  the  ufe  of  the  medicines  propofed,  be. 
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Puerperal  come  lo  violent  as  to  endanger  tlie  patient,  he  agrees 
Fever.  with  Mr  White  in  recommending  the  columbo  root, 
~~~'J  which  is  a  warm  cordial,  and  removes  the  irritability  of 
the  domach  and  intedines  more  powerfully  than  any 
other  bitter  he  knows. 

Of  this  difeafe  alfo,  as  it  appeared  in  Derbyfliire  and 
fome  of  the  adjacent  provinces,  an  account  has  been 
publilhed  by  Dr  Butter.  Concerning  the  caufes  and 
nature  of  the  difeafe,  he  obffrves,  that  pregnancy 
feems  to  add  much  to  the  natural  fenfibility  of  the  fe¬ 
male  conititution ;  becaufe  at  this  period  women  are 
■often  fubjeft  to  a  train  of  nervous  fymp'oms,  which  ne¬ 
ver  moled  them  at  other  times.  During  gedation  like- 
wife,  the  appetite  is  for  the  mod  part  keen,  while  the 
digedion  appears  to  be  impaired  ;  and  this  weaknefs  is 
increafed  not  only  by  improper  food,  of  which  the  wo¬ 
man  is  frequently  defirous,  but  alfo  by  the  inactivity  at¬ 
tending  her  fituation.  To  thefe  circumdances,  it  is 
added,  that  the  intedinal  paffage  being  interrupted  by 
the  uterine  preffure,  coftivenefs  generally  prevails. 
From  the  feveral  obfervations  here  enumerated,  Dr 
Butter  concludes,  that  the  proximate  caufe  of  the  puer¬ 
peral  fever  is  a  fpafmodic  aflfeCtion  of  the  fir  ft  paffages, 
with  a  morbid  accumulation  in  their  cavity  ;  and  upon 
this  fuppofition  he  endeavours  to  account  for  the  various 
fymptoms  of  the  difeafe. 

In  treating  of  the  method  of  cure,  he  lays  down 
two  indications ;  the  former  of  which  is  to  promote 
two,  three,  or  four  ftools  daily,  in  a  manner  fuited 
to  the  drength  of  the  patient,  till  fuch  time  as  they 
refume  a  natural  appearance.  The  fecond  indication  is 
to  relieve  all  uneafy  fymptoms,  fuch  as  heat,  third, 
headaeh,  & c. 

With  refpeCt  to  the  opinion  entertained  by  Dr  But¬ 
ter  of  the  caufe  of  the  puerperal  fever,  it  nearly  coin¬ 
cides  with  that  of  Mr  White.  But  however  plaudble 
it  may  appear,  we  are  not  entirely  fatisfied  that  a  dif¬ 
eafe  attended  with  fo  peculiar  fymptoms  as  the  puer¬ 
peral  fever  can  depend  principally  upon  an  irritability, 
which  is  not  redriClcd  either  to  the  pregnant  or  puer¬ 
peral  date. 

The  late  Dr  Thomas  Young  profeffor  of  midwifery 
in  the  univerfity  of  Edinburgh,  although  he  publidied 
nothing  on  the  fubjeCl  of  the  puerperal  fever,  wrote 
a  very  ingenious  diflertation  refpeCling  it,  which  was 
read  in  the  Philofophical  Society  of  Edinburgh.  In 
that  diflertation,  after  giving  a  very  accurate  account 
of  the  fymptoms  of  the  difeafe,  which  coincides  very 
nearly  with  the  account  given  by  others,  he  endea¬ 
vours  to  fliow*  that  the  puerperal fever ,  Ari&ly  fo  called, 
is  in  every  indance  the  confequence  of  contagion  \  but 
he  contends,  that  the  contagious  matter  of  this  difeafe 
is  capable  only  of  producing  its  effe<ff,  in  confequence 
of  a  peculiar  predifpnfition  given  by  delivery  and  its 
confequences.  In  fupnort  of  this  doctrine,  he  re¬ 
marks,  that  for  many  years  the  difeafe  was  altogether 
unknown  in  the  lying-in  ward  of  the  Royal  Infirmary 
at  Edinb  rgh ;  but  that  after  it  was  once  accidentally 
introduced  into  the  hofpital,  aimed  every  woman  was  in 
a  fliort  time  after  delivery  attacked  with  it  *,  although 
prior  to  her  delivery,  die  may  have  lain,  even  for  weeks 
together,  not  only  in  the  fame  ward  with  the  infe&ed, 
but  even  in  the  very  next  bed.  He  remarks,  that  it 
was  only  eradicated  from  the  bofnital  m  confequence  of 
the  wards  being  entirely  emptied,  thoroughly  venti- 
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lated,  and  new  painted.  After  thefe  procefles,  puer¬ 
peral  females  in  the  hofpital  remained  as  free  from 
this  difeafe  as  formerly.  Ihe  puerperal  fever,  accord¬ 
ing  to  Dr  Young,  has  very  generally  a  drong  ten¬ 
dency  to  the  typhoid  type  ;  although  he  allows,  that 
in  the  beginning  it  is  not  unfrequently  attended  with 
inflammatory  fymptoms,  and  even  with  topical  inflam¬ 
mation,  particularly  in  the  intedinal  canal.  On  this 
idea,  he  eonfiders  the  puerperal  fever  as  admitting  of 
the  fame  variety  of  treatment  with  other  affedlirns 
depending  on  contagion,  in  which  fometimes  an  in¬ 
flammatory,  fometimes  a  putrefeent  tendency,  prevails  \ 
fuch,  for  example,  as  fmailpox  or  eryfipelas.  But 
from  the  prevailing  putrefeent  tendency  in  this  affec¬ 
tion,  he  eonfiders  the  free  aecefs  of  cool  air,  with  the 
liberal  ufe  of  antifeptics,  as  being  very  generally  requi* 
fite. 

It  deferves  to  be  remarked,  that  though  the  feveral 
writers  who  treat  of  this  fubjedf  have  conduced  their 
method  of  cure  conformably  to  their  particular  idea  of 
the  caufe  of  the  difeafe,  refpc&ing  which  their  fenli* 
ments  are  very  different,  they  feem  to  have  been  equally 
fuccefsful  in  the  treatment  of  their  patients.  Indeed 
the  feveral  writers  differ  lefs  from  each  other  in  their 
method  of  cure  than  might  be  expelled,  where  fo  great 
an  oppofition  of  theoretical  fentiment  prevails.  For 
after  endeavouring  to  edablifli  indications  correspon¬ 
dent  to  their  particular  fyflems,  thofe  who  contend  for 
the  expediency  of  promoting  the  intedinal  difeharge, 
diffuade  not  from  having  recourfe  to  phlebotomy  when 
the  difeafe  is  attended  with  inflammatory  fymptoms  \ 
while,  on  the  other  hand,  the  mod  drenuous  advocates 
for  bleeding  admit  the  utility  of  the  former  evacuation. 
It  appears,  therefore,  that  a  due  regulation  of  the  alvine 
difeharge  is  neceffary  through  the  whole  courie  of  the 
fever,  but  venefe&ion  only  fometimes. 

WORMS. 

Thofe  infefting  the  human  body  are  chiefly  of  three 
kinds  :  the  af car  ides,  or  fmall  round  and  fliort  white 
worms  j  the  teres ,  or  round  and  long  worm  ;  and  the 
taenia ,  or  tape- worm. 

The  qfcarules  have  ufually  their  feat  in  the  redlum.— 
The  teretes  or  lumbrici  are  about  a  fpan  long,  round  and 
fmooth  :  they  are  fcated  for  the  mod  part  in  the  upper 
fmall  intedines  5  but  fometimes  they  are  lodged  alfo  in 
the  domach,  and  in  any  part  of  the  intedines,  even  to 
the  re&um. — The  tape- worms  are  from  two  to  forty 
feet  long,  according  to  t  he  teflimony  of  Platerus  ^  they 
generally  poflefs  the  whole  tra£l  of  the  intedines,  but 
efpecially  the  ileum  :  they  very  much  refemble  a  tape 
in  their  appearance,  whence  the  name  of  tapeworm; 
but  another  fpecies  of  this  genus,  from  he  refem- 
blance  of  each  joint  to  a  gourd  feed,  has  the  name  of 
the  gourd-worm. 

In  the  Medical  Tranfa&ions,  vol.  i.  Dr  Hcberden 
gives  a  very  accurate  account  of  the  fymptoms  pro¬ 
duced  by  the  afearides ,  from  an  eminent  phyfician  who 
was  troubled  with  them  all  his  life.  They  brought  on 
an  uneafinefs  in  the  re£him,  and  an  almod  intolerable 
itching  in  the  anus  *,  which  fenfations  mod  uf ’ally 
came  on  in  the  evening,  and  prevented  deep  for  feveral 
hours.  They  were  attended  with  heat,  fometimes  fo 
confiderable  as  to  produce  a  fwelling  in  the  re£hmi 
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»  Wc™8>  both  internally  and  externally  ;  and  if  thefe  fymptoms 
"  ^ere  not  foon  relieved,  a  tenefmus  was  brought  on, 
ivitb  a  mueous  dejection.  Sometimes  there  was  a  gri¬ 
ping  pain  in  the  lower  part  of  the  abdomen,  a  little 
above  the  os  pubis .  If  this  pain  was  very  fevere,  a 
bloody  mueus  followed,  in  which  there  wTere  often 
found  afearides  alive.  They  were  alfo  fometimes  fuf- 
peeled  of  oeeafioning  didurbed  deep,  and  fome  degree 
of  headach. 

On  this  eafe  Dr  Heberden  obferves,  that  the  gene¬ 
ral  health  of  the  patient  did  not  feem  to  have  fuffered 
from  the  long  continuance  of  the  difeafe,  nor  the  im¬ 
mediate  inconveniences  of  the  diforder  itfelf  to  have 
increafed.  “  It  is  (fays  he)  perhaps  univerfally  true, 
that  this  kind  of  worms,  though  as  difficult  to  be  cu¬ 
red  as  any,  yet  is  the  lead  dangerous  of  all.  They 
have  been  knowTn  to  accompany  a  perfon  through  the 
whole  of  a  long  life,  without  any  reafon  to  fufpe-ft 
that  they  had  hadened  its  end.  As  in  this  cafe  there 
was  no  remarkable  fieknefs,  indigedion,  giddinefs,  pain 
of  the  domach,  nor  itching  of  the  nofe,  poffibly  thefe 
fymptoms,  where  they  have  happened  to  be  joined  with 
the  afearidcs,  did  not  properly  belong  to  them,  but 
arofe  from  fome  other  caufes.  There  is  indeed  no  one 
fign  of  thefe  worms,  but  what  in  fome  patients  will 
be  wanting.11 

The  above-mentioned  patient  ufed  purging  and  irri¬ 
tating  elyders  with  very  little  fuocefs.  One  dram 
and  a  half  of  tobaeeo  wras  infufed  in  dx  ounces  of 
boiling  water  ;  and  the  drained  liquor  being  given  as 
a  clyder,  oecafioned  a  violent  pain  in  the  lower  part 
of  the  abdomen,  with  faintnefs  and  a  cold  fweat  : 
this  injection,  though  retained  only  one  minute,  a£ted 
as  a  fmart  purge,  but  did  little  or  no  good.  Lime- 
water  was  alfo  ufed  as  a  elyder  ;  which  brought  on  a 
codivenefs,  but  had  no  good  effect.  Six  grains  of 
fait  of  decl  were  diffolved  in  fix  ounces  of  water,  and 
Inje&ed.  This  elyder  in  a  few  minutes  oecafioned  an 
selling  in  the  re£tum,  griped  a  little  without  purging, 
and  excited  a  tenefmus.  Some  few  afearides  were 
brought  off  with  it  ;  but  all  of  them  w^ere  alive.  The 
uneafy  fenfation  in  the  re&um  did  not  abate  till  fome 
warm  milk  was  thrown  up.  Whenever  the  tenefmus 
or  mueous  dools  were  thought  worth  the  taking  no¬ 
tice  of,  warm  milk  and  oil  generally  gave  immediate 
relief.  If  purging  was  neeeffary,  the  lenient  purges, 
fuch  as  manna  with  oil,  were,  in  this  particular  eafe, 
made  ufe  of :  rhubarb  was  found  too  dimulating. — 
But,  in  general,  the  mod  ufeful  purge,  and  which 
therefore  was  mod  ufually  taken,  was  cinnabar  and 
rhubarb,  of  eaeh  half  a  drachm  :  this  powder  feldom 
failed  to  bring  away  a  mueus  as  tranfparent  as  the 
white  of  an  egg,  and  in  this  many  afearides  were 
moving  about.  The  cinnabar  frequently  adhered  to 
this  mucus,  which  did  not  eome  off  in  large  quanti¬ 
ties,  when  a  purge  was  taken  without  cinnabar.  Calo¬ 
mel  did  no  more  than  any  other  purge  which  operates 
briddy  would  have  done  ;  that  is,  it  brought  away  af¬ 
earidcs,  with  a  great  deal  of  mueus.  Oil  given  as  a 
clyder  fometimes  brought  off  thefe  animaleules  :  the  oil 
fwam  on  the  furface  of  the  mucus,  and  the  afearides  wrere 
alive  and  moving  in  the  mucus  itfelf,  which  probably 
hindered  the  oil  from  coming  in  contad  with  them  and 
killing  them. 

Dr  Heberden  alfo  obferves,  that  mucus  or  dime  is 
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the  proper  ned  of  the  afearides,  in  whieh  they  live,  Worms. 

and  is  perhaps  the  food  by  which  they  are  nouridied  ; ' - 

and  it  is  this  mueus  which  prelerves  them  unhurt 
though  furrounded  with  many  other  liquors,  the  im¬ 
mediate  toueh  of  whieh  would  be  fatal.  It  is  hard  to 
fatisfy  ourfelves  by  what  indinft  they  find  it  out  in 
the  human  body,  and  by  what  means  they  get  at  it 
but  it  is  obfervable  in  many  other  parts  of  nature,  as 
well  as  here,  that  where  there  is  a  fit  foil  for  the 
hatching  and  growth  of  animals  and  vegetables,  na¬ 
ture  has  taken  fufficient  care  that  their  feeds  (hould 
find  the  way  thither.  Worms  are  faid  to  have  been 
found  in  the  intedines  of  dill-born  infants.  Purges, 
by  leffening  this  dime,  never  fail  to  relieve  the  pa¬ 
tient  :  and  it  is  not  unlikely,  that  the  worms  which 
are  not  forced  away  by  this  quickened  motion  of  the 
intedines,  may,  for  wTant  of  a  proper  quantity  of  it, 
languish,  and  at  lad  die  \  for  if  the  afearides  are  taken 
out  of  their  mucus,  and  expoled  to  the  open  air,  they 
beeome  motionlefs,  and  apparently  die  in  a  very  fhort 
time.  Dr  Heberden  fuppofes  that  the  kind  of  purge 
made  ufe  of  is  of  fome  confequenee  in  the  eure  of  all 
other  w-orms  as  well  as  afearides  \  the  animals  being 
ahvays  defended  by  the  mucus  from  the  immediate 
a&icn  of  medieines  $  and  that  therefore  thofe  purges 
are  the  bed  whieh  a&  briddy,  and  of  whieh  a  repe¬ 
tition  ean  be  mod  eafily  borne.  Purging  waters  are 
of  this  fort,  and  jalap  efpeeially  for  ehildren  ;  two  or 
more  grains  of  which,  mixed  with  fugar,  are  mod  eafi- 
ly  taken,  and  may  be  repeated  daily. 

From  Dr  Heber den’s  obfervations,  we  may  eafily  fee 
why  it  is  fo  difficult  to  dedroy  thefe  animals ;  and  why- 
anthelmintics,  greatly  celebrated  for  fome  kinds,  are 
yet  fo  far  from  being  fpecifies  in  the  difeafe.  As  the 
w’orms  whieh  refide  in  the  eavities  of  the  human  body 
are  never  expofed  to  the  air,  by  which  all  living  erca- 
tures  are  invigorated,  it  is  evident,  that  in  themfelves 
they  mud  be  the  mod  tender  and  eafily  dedru&ible 
ereatUres  imaginable,  and  mueh  lefs  will  be  requifite  to 
kill  them  than  any  of  our  common  infe&s.  The 
mod  pernicious  fubdances  to  any  of  the  eommon  in¬ 
fers  are  oil,  eaudie  fixed  alkali,  lime,  and  lime-w’ater. 

The  oil  operates  upon  them  by  diutting  up  the  pores 
of  their  bodies ;  the  lime-wTater,  lime,  and  eaudie  al¬ 
kali,  by  diffolving  their  very  fubdanee.  In  the  cafe 
of  intedinal  worms,  howTever,  the  oil  can  have  very 
little  effeft  upon  them,  as  they  are  defended  from  it 
by  the  moidure  and  mueus  of  the  intedines  ;  the  like 
happens  with  lime-water  :  and  therefore  it  is  neceflary 
that  the  medicine  (hould  be  of  fueh  a  nature  as  to 
dedroy  both  mucus  and  infe&s  together  ;  for  which 
purpofe  the  eaudie  fixed  alkali  is  at  once  fafe  and  ef¬ 
ficacious  5  nor  is  it  probable  that  any  cafe  of  w’orms 
whatever  eould  refid  the  proper  ufe  of  this  medicine. 

A  very  large  dofe  of  any  fait  indeed  will  alfo  dedroy 
the  mucus  and  dedroy  the  worms  }  but  it  is  apt  to 
inflame  and  excoriate  the  doniaeh  and  intedines,  and 
thus  to  produce  wrorfe  didempers  than  that  whieh  it 
was  intended  to  eure.  Dr  Heberden  gives  the  fol¬ 
lowing  remarkable  eafe  of  a  patient  cured  of  wrorms 
by  enormous  dofes  of  common  fait,  after  trying  many 
other  remedies  in  vain.  In  February  1757,  the  pa¬ 
tient  was  feized  with  uncommon  pains  in  his  domach, 
attended  with  naufea,  vomiting,  and  condipation  of 
bowels,  and  an  almoft  total  lofs  of  deep  and  appetite 
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Worms  He  Toon  became  much  emaciated,  and  could  neither 
— Hand  nor  walk  upright  ;  his  belly  grew  {'mail  and 
«  hard,  and  clofely  retraded,  infomuch  that  the  fternum 

covered  the  navel,  and  the  latter  could  fcarce  be  dif- 
covered  or  felt  by  the  finger  :  his  urine  was  always 
milky,  and  foon  depofited  a  thick  white  fediment  ;  his 
excrements  were  very  hard  and  lumpy,  refembling 
thofe  of  ftieep,  only  of  a  brown  colour ;  nor  had  he 
ever  a  ftool  without  fome  medicine  or  other  to  pro¬ 
cure  it.  In  this  lituation  he  continued  four  years  ; 
during  which  time  he  had  been  in  an  infirmary,  at¬ 
tended  by  eminent  phyficians,  but  was  difmiffed  as  in¬ 
curable.  At  laft  he  was  advifed  by  a  neighbour  to 
drink  fait  and  water,  as  he  faid  he  knew  one  cured 
by  it  who  had  for  many  years  been  afllidted  with  the 
fame  kind  of  pains  in  the  belly  and  ftomach.  As  his 
diftemper  wras  now  almoft  infup portable,  he  willingly 
tried  the  experiment.  Two  pounds  of  common  fait 
were  diffolved  in  as  little  water  as  pofiible,  all  which 
he  drank  in  lefs  than  an  hour.  Soon  afterwards  he 
found  himfelf  greatly  oppreffed  at  the  ftomach,  grew 
extremely  fick,  and  vomited  violently;  on  the  fourth 
draining  he  brought  up  about  half  a  pint  of  fmall 
worms,  part  afcaridcs,  and  the  reft  refembling  thofe 
worms  which  are  called  the  botts,  and  frequently  met 
with  in  the  ftomach  of  horfes,  but  much  fmaller,  and 

I  about  the  fize  of  a  grain  of  wheat.  The  fait  foon 

began  to  operate  downwards,  and  he  had  five  or  fix 
very  copious  fetid  ftools,  tinged  with  blood  ;  and  in 
them  difeharged  near  an  equal  quantity  of  the  fame 
kind  of  worms  he  had  vomited.  Being  greatly  fa¬ 
tigued  with  the  violence  of  the  operations,  he  fell  into 
a  calm  deep,  which  lafted  two  hours,  during  which 
he  fweated  profufely,  and  awoke  much  refrefhed. 
Inftead  of  his  ufual  pains,  he  nowr  only  complained  of 
a  rawnefs  and  forenefs  of  his  gullet,  ftomach,  and 
bowrels,  with  an  almoft  unquenchable  tliirft  ;  to  allay 
which,  he  drank  large  quantities  of  cold  water,  whey, 
butter-milk,  or  whatever  he  could  get.  The  urine  he 
now  paffed  was  fmall  in  quantity,  and  rendered  with 
very  great  difficulty,  being  highly  faturated  with  the 
fait,  from  whence  arofe  a  moft  troublefome  dyfuria 
and  ftrangury.  However,  thefe  fymptoms  gradually 
abated  by  a  free  ufe  of  the  liquors  above  mentioned  ; 
and  on  the  third  morning  he  was  fo  well  recovered, 
that  he  took  two  pounds  more  of  fait,  diffolved  in  the 
like  quantity  of  water.  The  effe&s  were  nearly  fimi- 
lar  to  the  former  ;  only  that  moft  of  the  worms  were 
now  burft,  and  came  awray  with  a  eonfiderable  quan¬ 
tity  of  flime  and  mucus.  The  drought,  ftrangury,  &c. 
returned  with  their  former  violence,  but  foon  yielded 
to  the  old  treatment.  He  fweated  very  copioufly  for 
three  days,  flept  eafily,  and  by  that  time  could  ex¬ 
tend  his  body  freely  :  on  the  fifth  day  he  left  his  bed, 
and,  though  very  weak,  could  walk  upright ;  his 
ftrength  and  appetite  foon  returned,  and  he  became 
robuft  and  well. 

The  anthelmintic  medicines  which  have  been  recom¬ 
mended  by  one  perfon  or  other,  are  in  a  manner  innu¬ 
merable  ;  but  the  principal  are, 

i.  mckfilver .  This  is  very  efficacious  againft  all 
kinds  of  worms,  either  taken  in  the  form  of  calomel 
or  corrofive  fublimate.  Even  the  crude  metal  boiled  in 
water,  and  the  water  drunk,  has  been  recommended  as 
an  almoft  certain  cure.  But  this,  it  is  evident,  can 
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receive  no  impregnation  from  the  mercury.  If,  there¬ 
fore,  it  have  any  effect,  it  muft  be  from  fome  for  gn 
and  accidental  impregnation.  In  moft  inftances  there 
can  be  no  objection  to  mercury,  but  only  that  it  is 
not  endowed  with  any  attenuating  quality  whereby 
the  mucus  in  which  thefe  infe£ls  refide  can  be  dif¬ 
folved.  It  therefore  fails  in  many  cafes,  though  it 
will  moft  certainly  deftroy  -worms  where  it  can  get 
at  them. 

2.  Powder  of  tin .  This  was  for  fome  time  cele¬ 
brated  as  a  fpecific,  and  indeed  wTe  may  reafonably 
expedt  good  effedls  from  it ;  as  by  its  weight  and 
grittinels  it  rubs  off  the  mucus  and  worms  it  contains 
from  the  coats  of  the  inteftinal  canal,  in  which  cafe  they 
arc  eafily  evacuated  by  purgatives.  In  order  to  pro¬ 
duce  any  eonfiderable  effcdls,  it  muft  be  given  in  a  large 
dofe. 

3.  Geojffrcea  inermis ,  or  cabbage  bark.  This  remedy 
is  ufed  by  the  inhabitants  of  Jamaica.  The  firft  account 
of  it  which  appeared  in  this  country  was  publifhed  in 
the  Phyfieal  and  Literary  Eflavs,  vol.  ii.  by  Mr  Huguid 
furgeon  in  that  ifland.  He  acquaints  us,  that  the  inha¬ 
bitants  of  Jamaiea,  young  and  old,  white  and  black, 
arc  much  infefted  with  worms,  efpecially  the  long 
round  fort ;  the  reafon  of  which,  he  thinks,  is  the  quan¬ 
tity  of  fweet  vifeid  vegetables  which-  they  eat.  On  dif¬ 
fering  a  child  of  feven  months  old,  who  died  of  vomi¬ 
ting  and  convulfions,  twelve  large  worms  were  found  ; 
one  of  them  filled  the  appendix  vermiformis ,  and  three 
of  them  were  en twilled  in  fuch  a  manner  as  to  block 
up  the  valvula  Tulpii ,  fo  that  nothing  could  pafs  from 
the  fmall  to  the  great  guts. — The  cabbage  bark,  how¬ 
ever,  he  tells  us ,  is  a  fafe  and  effe£lual  remedy,  and 
the  moft  powerful  vermifuge  yet  known  ;  and  that  it 
it  frequently  brings  away  as  many  worms  by  ftool  as 
would  fill  a  large  hat.  He  owns  that  it  lias  fome  times 
violent  effe&s  ;  hut  this  he  aferibes  to  the  negroes  who 
make  the  deeo£lion  (in  which  form  the  bark  is  ufed) 
too  ftrong,  and  not  to  the  remedy  itfelf. 

Mr  Anderfon,  furgeon  in  Edinburgh,  has  alfo  given 
an  aecount  of  this  bark  and  its  operation,  in  a  letter 
to  Hr  Huncan,  publifhed  in  the  Edinburgh  Medi¬ 
cal  Commentaries,  volume  iv.  p.  84.  From  this  ac¬ 
count  it  appears,  that  there  are  two  different  kinds 
of  cabbage  bark  ;  the  one  much  paler  than  the  other  : 
the  pale  kind  operates  much  more  violently  than  the 
other.  It  often  occafions  loofe  ftools,  great  naufea,  and 
fuch  like  fymptoms,  attended  with  great  uneafmefs 
in  the  belly  :  in  one  or  two  inftances  it  was  fuf- 
pedled  of  inducing  fyneope.  The  darker  coloured 
kind  refembles  the  caftia  lignea,  though  it  is  of  a 
much  coarfer  texture.  This  kind,  Mr  Anderfon 
thinks,  may  be  exhibited  in  any  cafe  where  an  an¬ 
thelmintic  is  neceffary  *,  the  dangerous  fymptoms  might 
have  followed  either  from  the  ufe  of  the  firft  kind,  or 
from  an  over-dofe  of  the  fecond.  The  ufual  method  of 
preparing  the  medicine  is  by  boiling  two  ounces  and  a 
half  of  the  bark  in  two  quarts  of  -water  to  a  pint  and  a 
half.  Of  this  a  tea-fpoonful  may  be  given  at, firft  in  the 
morning,  gradually  increafing  the  quantity  till  we 
come  to  four  or  five  table -fpoonfuls  in  a  day.  When 
exhibited  in  this  manner,  Mr  Anderfon  informs  us, 
that  he  never  faw  it  produce  any  violent  fymptoms, 
and  has  experienced  the  belt  effects  from  it  as  an  an¬ 
thelmintic.  After  the  ufe  of  this  deco&ion  for  eight 

OY 


469 

Worms. 


470 

W  onm 


M  E  D  I 

^  or  nine  mornings  fucceffivcly,  a  dofe  of  jalap  with 
calomel  mu  ft  be  given,  which  fcldom  fails  to  bring 
away  the  worms,  feme  dead,  fome  alive.  If  at  any 
time  the  deeoflion  produce  more  than  one  or  two 
loofc  ftools,  a  few  drops  of  liquid  laudanum  may  be 
given  ;  and,  in  general,  Mr  Anderfon  gave  15  or  20 
drops  of  the  fpirit  of  lavender  with  each  dofe. 

In  a  letter  from  Dr  Ru(h,  profeflor  of  chemiftry  at 
Philadelphia,  to  Dr  Duncan  of  Edinburgh,  the.  follow¬ 
ing  account  is  given  of  another  preparation  of  this  me¬ 
dicine.  “  It  has  long  (fays  he)  been  a  complaint 
a  m>ng  phyficians,  that  we  have  no  vermifuge  medicine 
which  can  be  depended  upon.  Even  calomel  fails  in 
many  cafes  where  there  are  the  moft  pathognomonic 
%ns  of  worms  in  the  bowels.  But  this  complaint,  it 
is  hoped,  is  now  at  an  end.  The  phyficians  of  Jamaica 
have  lately  found,  that  the  cabbage-bark ,  as  it  is  ca'led 
in  the  Weft  Indies,  made  into  a  fyrup  with  brown  fu- 
gar,  is  an  infallible  antidote  to  them.  I  have  ufed 
above  30  pounds  of  it,  and  have  never  found  it  fail  in 
one  inftance.  The  fyrup  is  pleafant  ;  it  fometimes 
pukes,  and  always  purges,  the  firft  or  fecond  time  it  is 
given.” 

The  moft  accurate  botanical  defeription  of  the  geof- 
frcea  inermis,  or  the  tree  furniftnng  the  worm  bark,  as 
it  has  often  been  called,  is  that  which  was  publiffied 
Tome  years  ago  in  the  Philofophical  Tranfaaions  by 
Dr  Wright,  formerly  phyfician  at  Jamaica,  now  of 
Edinburgh,  who  alfo  highly  extolls  this  remedy  as  an 
anthelmintic. 

Not  with  (landing  thefe  encomiums,  however,  the  cab¬ 
bage  bark  has  not  come  into  general  ufe  in  Britain. 
But  difeafes  from  the  teretes ,  or  lumbrici  as  they  are 
often  called  the  fpecies  of  worm  againft  which  this 
bark  is  employed,  much  lefs  frequently  occur  in  Bri¬ 
tain  than  in  fome  other  countries.  When  they  do  oc¬ 
cur,  in  aim  oft  every  inftance  they  readily  yield  to  more 
gentle  and  fafe  anthelmintics  ;  and  the  worms  may  not 
only  be  expelled  by  calomel,  but  by  the  vegetable  bit¬ 
ters  ;  as  the  powder  of  the  artemifia  fantoniea,  or  the 
like. 

4*  Couhage ,  or  cow-itch .  This  is  the  Do/ichos  uretis 
or  prurient  of  Linnaeus  *,  and  the  principles  on  which 
It  a<fts  have  been  already  explained  under  the  ar¬ 
ticle  Doltchos.  It  is  fomewhat  fimilar  to  the  pow¬ 
der  of  tin,  but  bids  fair  for  being  more  efficacious. 

It  might  at  firft  appear  to  occur  as  objeaions  to  this 
medicine,  that  by  the  hairs  of  it  entangling  tbemfelves 
with  one  another,  calculi  might  be  formed  in  the  in¬ 
teftines,  or  obftru&ions  equally  bad  ;  or  if  the  (harp 
points  and  hooks  with  which  it  abounds  were  to  ad¬ 
here  to  the  nervous  coats  of  the  inteftines  themfclves, 
they  might  occafion  a  fatal  irritation,  which  could  not 
be  removed  by  any  means  whatever.  But  from  the 
experience  of  thofe.wbo  have  employed  it  extenfively 
m  praflice,  it  would  appear,  that  thefe  objeaions  arc 
entirely  theoretical  :  and  that  it  maybe  employed  with 
perfea  fafety.  The  fpiculse,  gen  tly  feraped  off  from  a 
fingle  pod,  and  mixed  with  fyrup  or  melaffes,  are  laken 
for  a  dofe  in  the  morning  failing.  This  dofe  is  repeat¬ 
ed  in  tins  manner  for  turo  or  three  days  without  any 
fenfible  operation;  but  even  a  very  (light  purgative 
taken  afterwards  has  been  found  to  difeharge  nil  almoft 
inc* edible  quantity  of  worms.  And  according  to  Dr 
Bancroft,  who  has  given  a  very  particular  account  of 
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its  ufe  in  his  Natural  Iiiftory  of  Guiana,  It  Is  one  of  Worms,  ' 
the  fafeft  and  moft  certain  anthelmintics  yet  difeovered- 
but,  as  well  as  the  bark  of  the  Geojfreea ,  it  has  hither- 
to  been  very  little  ufed  in  Britain,  probably  from  its 
not  being  neceffary. 

$.  Indian  pink.  This  plant,  which  is  the  Spigelia 
manlandica  of  Linnaeus,  is  alfo  an  American  plant 
and  was  firft  recommended  in  the  Edinburgh  Phyfical 
and  Litcrarv  Effavs  by  Dr  Garden  of  Charlcftown  in 
South  Carolina.  He  is  of  opinion  that  a  vomit  ought 
always  to  precede  the  ufe  of  it ;  and  informs  us,  that 
half  a  dram  of  it  purges  as  brilkly  as  the  fame  quan¬ 
tity  of  rhubarb.  At  other  times  he  has  known  it  pro- 
dnee  no  effefl  on  the  belly  though  given  in  very  large 
quantity  :  In  fuch  cafes  it  becomes  neceffary  to  add  3 
grain  or  two  of  fweet  mercury,  or  fome  grains  of  rhu¬ 
barb  ;  but  then  it  is  lefs  efficacious  than  when  it  proves 
purgative  without  addition.  The  ufe  of  it,  however 
in  fm all  dofes,  is  by  no  means  fafe  ;  as  it  frequently 
produces,  giddinefs,  dimnefs  of  fight,  convulfions,  &c„ 

The  addition  of  a  purgative,  indeed,  prevents  thefe  ef- 
fefls  ;  but  at  the  fame  time,  as  already  obferved,  it  di- 
minifhes  the  virtue  of  the  medicine.  The  do&or  there¬ 
fore  recommends  large  dofes,  as  from  them  he  never 
knew  any  other  effe<R  than  the  medicine’s  proving  eme¬ 
tic  or  violently  cathartic.  The  dofe  is  from  12  to  60 
or  jo  grains  of  the  root  in  fubftance,  or  two,  three,  or 
four  drams  of  the  infufion,  twice  a-day.  This  medicine 
has  alfo  had  its  day,  and  is  now  very  far  from  being 
confidered  as  a  fpecific. 

The  long  round  worms  feem  to  be  the  moft  dan¬ 
gerous  which  infeft  ’the  human  body,  as  they  often 
pierce  through  the  ftomach  and  inteftines,  and  thus 
bring  on  a  mifcrable  death.  The  common  fymptoms  of 
them  are  naufea,  vomiting,  loofenefe,  fainting,  (lender 
intermitting  pulfe,  itching  of  the  nofe,  and  epileptic 
fits.  By  the  confumption  of  the  chyle  they  produce 
hunger,  palenefs,.  weaknefs,  coftivenefs,  tumor  of  the 
abdomen,  eruflations,  and  rumbling  of  the  inteftines; 
but  it  is  from  the  perforation  of  the  inteftines  that 
the  difeafe  proves  fo  frequently  fatal.  A  child  may 
be  known  to  have  worms  from  his  cold  temperament, 
palencfs  of  the  countenance,  livid  eyelids,  hollow  eyes, 
itching  of  the  nofe,  voracity,  ftartings,  and  grinding 
of  the  teeth,  in  deep ;  and  more  efpecially  by  a  very 
fetid  breath.  Very  frequently,  however,  they  are  void¬ 
ed  by  the  mouth  and  anus,  in  which  cafe  there  is  no 
room  for  doubt.  In  the  Medical  Commentaries,  vol.  ii. 
we  have  an  account  of  the  inteftines  being  perforated 
by  a  worm,  and  yet  the  patient  recovered.  The  pa¬ 
tient  was  a  woman  troubled  with  an  inflammation  in 
the  lower  part  of  the  abdomen.  The  pain  was  fo  vio¬ 
lent,  that  for  fix  days  (he  flept  none  at  all ;  the  tumor 
then  broke,  difeharged  upwards  of  a  pound  of  thin  wa¬ 
tery  fanies,  immediately  after  which  the  excrements 
followed.  The  next  day  (he  was  extreme  ly  low ;  her  pulfe 
could  fcarcely  be  felt ;  the  extremities  were  cold;  and 
there  was  a  confiderable  difeharge  from  the  wound, 
which  had  already  begun  to  mortify.  She  got  a  cle- 
coflion  of  cinchona  with  wine,  which  alleviated  the 
fymptoms;  but  in  removing  the  mortified  parts  a  worm 
was  found  among  them  nine  inches  long,  and  as  thick 
as  an  eagle’s  quill.  By  proper  applications,  the  dif¬ 
eharge  of  excrements  ceafed,  and  (lie  recovered  perfedl 
health.  She  was  fenfible  of  no  accident  giving  rife  to 
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Worms,  the  inflammation  3  fo  that  in  all  probability  it  arofe  en- 
— tirely  from  the  worm  itfelf. 

The  tcenia,  or  tape-worm  as  it  is  called,  is  one  of 
thofe  moil  difficult  to  be  removed  from  the  human  body. 
It  is  of  two  kinds,  tcenia  folium  and  t tenia  lata  ;  for 
a  defeription  of  which  fee  the  article  Ttenia.— The 
reafon  of  its  being  fo  difficult  to  cure  is,  that  though 
portions  of  it  are  apt  to  break  off  and  be  difeharged, 
it  is  endowed  with  a  power  of  reproduction,  fo  that 
the  patient  is  little  or  nothing  better.  The  fymptoms 
oceafioned  by  it  are  not  different  from  thofe  above 
described.  A  fpecific  againfl  the  tcenia  lata  has  been 
lately  fo  much  celebrated  in  France,  that  the  king 
thought  proper  to  purchafe  it  from  the  proprietor 
(Madame  Nouffer),  and  the  account  of  it  has  been 
tranflated  into  Englifh  by  Dr  Simmons.  The  patients 
are  required  to  obferve  no  particular  regimen  till  the 
day  before  they  take  the  fpecific.  That  day  they  are 
to  take  nothing  after  dinner  till  about  7  o’clock  3  after 
which,  they  are  to  take  the  following  foup :  u  Take 
a  pint  and  a  half  of  water,  two  or  three  ounces  of 
good  freffi  butter,  and  two  ounces  of  bread  cut  into 
thin  fliccs :  add  to  this  fait  enough  to  feafon  it,  and 
then  boil  it  to  the  confidence  of  panada.”  About  a 
quarter  of  an  hour  after  this,  they  take  a  bifeuit  and  a 
glafs  of  white  wine,  either  pure  or  mixed  with  water  3 

I  or  even  water  alone,  if  they  have  not  been  accudomed 

to  wine.  If  the  patient  has  not  been  to  flool  that  day, 
(which,  however,  is  not  ufual  with  patients  in  this 
way),  the  following  elyfler  is  to  be  injeCled.  “  Take 
a  fmall  quantity  of  the  leaves  of  mallows,  and  boil  them 
in  a  fufficient  quantity  of  water,  mixing  with  it  a  little 
fait,  and  when  drained  off  add  two  ounces  of  olive 
oil.”  Next  morning,  about  eight  or  nine  hours  after 
the  fupper  above  mentioned,  the  fpecific  is  to  be  taken. 
This  is  no  other  than  two  or  three  drams  of  the  root 
of  male  fern,  polifpodium  filix  mas  of  Linnaeus,  gathered 
in  autumn,  and  reduced  to  fine  powder.  It  is  to  be 
taken  in  any  didillcd  water,  or  in  common  water.  This 
medicine  is  apt  to  occafion  a  naufea :  to  avoid  which, 
Madame  Nouffer  allows  her  patients  to  chew  any  thing 
that  is  agreeable,  but  forbids  any  thing  to  be  fwallow- 
cd  3  or  they  may  fmell  to  vinegar,  to  check  the  fick- 
nefs:  but  if,  notwithdanding  this,  the  fpecific  be  thrown 
up,  a  frefh  dofe  mud  be  fwallovred  as  foon  as  the  fick- 
nefs  is  gone  off,  and  then  they  mud  try  to  flcep.  About 
two  hours  after  this  the  following  bolus  is  to  be  taken. 

“  Take  of  the  panacea  of  mercury  14  times  fublimcd, 
and  fele£t  refin  of  fcammony,  each  ten  grains  3  of  frefh 
and  good  gamboge  fix  or  feven  grains  :  reduce  each  of 
thefe  fubdances  feparately  into  powder,  and  then  mix 
them  with  fome  conferve  into  a  bolus.”  This  compofi- 
tion  is  to  be  fwallowed  at  two  different  times,  wadring 
it  down  with  one  or  two  difhes  of  weak  green- tea,  after 
which  the  patient  mud  walk  about  his  chamber.  When 
the  bolus  begins  to  operate,  he  is  to  take  a  diffi  of  the 
fame  tea  occafionally,  until  the  worm  be  expelled 3 
then,  and  not  before,  Madame  Nouffer  gives  him  broth 
or  foup,  and  he  is  dire&ed  to  dine  as  is  ufual  after  tak¬ 
ing  phyfic.  After  dinner  he  may  cither  lie  down  or 
walk  out,  taking  care  to  conduct  hinifelf  difcreetly, 
to  eat  but  little  fupper,  and  to  avoid  every  thing  that 
is  not  of  eafy  digellion. 

The  cure  then  is  complete  ;  but  it  is  not  always  ef¬ 
fected  with  the  fame  quicknefs  in  every  fubjcCl.  He 
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who  has  not  kept  down  the  whole  bolus,  or  who  is  not 
Efficiently  purged  by  it,  ought  to  take,  four  hours  af¬ 
ter  it,  from  two  to  eight  drams  of  Epfom  fait  diffolved 
in  boiling  water.  The  dofe  of  this  fait  may  be  varied 
according  to  the  temperament  and  other  circumllances 
of  the  patient. 

If  the  worm  fhould  not  come  away  in  a  bundle,  but 
in  the  form  of  a  thread  (which  particularly  happens 
when  the  worm  is  involved  in  much  tenacious  mucus), 
the  patient  mud  continue  to  fit  upon  the  clofe-dool 
without  attempting  to  draw  it  away,  drinking  at  the 
fame  time  warm  weak  tea :  fomeiimes  this  alone  is  not 
fufficient,  and  the  patient  is  obliged  to  take  another 
dofe  of  purging  fait,  but  without  varying  his  pofition 
till  the  worm  be  wholly  expelled. 

It  is  unufual  for  patients  who  have  kept  down  both 
the  fpecific  and  purging  dofe,  not  to  difeharge  the 
worm  before  dinner-time.  This,  however,  fometimes 
happens  when  the  dead  worm  remains  in  large  bundles 
in  the  mtedines,  fo  that  the  faeces  becoming  more 
limpid  towards  the  end  of  the  purging,  pafs  by  it 
without  drawing  it  with  them.  The  patient  may  in 
this  cafe  eat  his  dinner  3  and  it  has  been  obferved,  that 
the  food,  joined  to  the  ufe  of  a  clyder,  has  brought 
about  the  expulfion  of  the  worm. 

Sometimes  the  worm  is  brought  away  by  the  a&ioti 
of  the  fpecific  alone,  before  the  patient  has  taken  the 
purging  bolus:  when  this  happens," Madame  Nouffer 
gives  only  two-thirds  of  it,  or  fubditutes  the  fait  in  its 
dead. 

Patients  mud  not  be  alarmed  by  any  fenlation  of 
heat  or  uncafincfs  they  may  feel  during  the  aClion  of 
the  remedy,  either  before  or  after  a  copious  evacua¬ 
tion,  or  jud  as  they  are  about  to  void  the  worm.  Thefe 
fenfations  arc  tranfitory,  and  go  off  fpontaneoully,  or 
by  the  affidance  of  the  vapour  of  vinegar  drawn  in  at 
the  nofe. 

They  who  have  vomited  both  the  fpecific  and  bolus, 
or  who  have  kept  down  only  a  part  of  them,  fome¬ 
times  do  not  void  the  worm  that  day.  Madame  Nouf¬ 
fer  therefore  direCls  them  to  take  again  that  night  the 
foup,  the  wine  and  bifeuit 3  and  if  circumdanccs  re¬ 
quire  it,  the  clyder.  If  the  worm  do  not  come  away 
during  the  night,  die  gives  them  early  the  next  morning 
another  dofe  of  the  fpecific,  and,  two  hours  afterwards, 
fix  drams  or  an  ounce  of  purging  fait,  repeating  the 
whole  procefs  of  the  preceding  day  3  excepting  the 
bolus,  which  die  fuppreffes. 

She  obferves,  that  very  hot  weather  diminifhes  in 
fome  degree  the  action  of  her  remedy  3  die  therefore 
prefers  the  month  of  September  for  adminidering  it  3 
but  as  fhc  lias  not  been  always  able  to  choofe  the  fea- 
fon,  and  has  been  fometimes  obliged  to  undertake  the 
cure  of  patients  in  the  hotted  days  of  dimmer,  (he 
then  gave  her  fpecific  very  early  in  the  mornings 
and  with  this  precaution  die  faw  no  difference  in  its 
effefts. 

On  the  day  appointed  for  the  trial  of  this  medicine 
before  the  commiffioners  nominated  by  the  king  of 
France,  it  was  exhibited  to  five  different  perfons  3  but. 
only  one  of  them  was  certainly  known  to  have  the  tcenia 
lata  by  having  difeharged  parts  of  it  before.  That 
perfon  was  cured  3  the  fecond  voided  a  potion  of  the 
tcenia  folium;  the  third  fome  af car  ides,  with  a  part  of 
the  tcenia  folium;  the  fourth  and  fifth  voided  no  worms  3 

but 
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Worms,  but  the  laft  confidered  much  of  the  vifeid  dime  he  void- 
'  v  ed  tt>  be  worms  in  a  diifolved  date. 

This  trial  was  thought  fufficient  to  afcertain  the  ef¬ 
ficacy  of  the  medicine,  and  further  trials  were  made 
by  ffiofe  to  whom  the  fecret  was  communicated.  The 
firft  voided  two  trenia,  after  much  vomiting  and  18  or 
20  ltools  5  the  fecond  had  no  vomiting,  but  was  as  vio¬ 
lently  purged,  and  difeharged  two  worms  \  the  third 
had  20  copious  {tools  during  the  night,  and  difeharged 
the  worm  in  the  morning  ;  and  the  fifth  was  affe&ed 
in  much  the  fame  manner.  Some  others  who  were  not 
relieved,  were  fuppofed  not  to  have  a  taenia. 

This  fpeeifie,  however,  is  not  to  be  confidered  as  a 
new  difeovery  \  the  efficacy  of  fern  in  cafes  of  taenia 
having  been  known  long  ago.  Theophraftus  preferibes 
its  root,  in  dofes  of  four  drams,  given  in  water  fweeten- 
ed  with  honey,  as  ufeful  in  expelling  flat  worms. — 
Diofcorides  orders  it  in  the  fame  dofe,  and  adds,  that 
its  effects  are  more  certain  when  it  is  mixed  with  four 
oboli  (40  grains)  of  fcammony  or  black  hellebore  ;  he 
particularly  requires  that  garlic  fiiould  be  taken  before 
hand.  Pliny,  Galen,  Oribafius,  and  Aetius,  aferibe 
this  fame  virtue  to  fern  5  and  are  followed  in  this  by 
Avicenna,  and  the  other  Arabian  phyfieians.  Dor- 
(lenius,  Valerius  Cordus,  Dodonaeus,  Mathiolus,  Da- 
lechampius,  who  commented  on  Diofcorides,  or  copied 
him  in  many  tilings,  all  mention  the  fern-root  as  a  fpe- 
cific  againft  the  trenia.  Sennertus,  and  Burnet  after 
him,  recommended  in  fimilar  cafes  an  infufion  of  this 
plant,  or  a  dram  of  its  powder,  for  young  perfons,  and 
three  drams  for  adults.  Simon  Paulus,  quoted  by  Ray 
and  Geoffroy,  confiders  it  as  the  moft  efficacious  of  all 
poifons  againft  the  fiat  worm,  and  as  being  the  balls  of 
all  the  fecret  remedies  extolled  by  empirics  in  that 
difeafe,  Andry  prefers  diftilled  fern-water  to  the  root 
in  powder,  or  he  employs  it  only  in  the  form  of  an  opiate, 
or  mixed  with  other  fubftances. 

Thefe  are  not  the  only  authors  who  have  mentioned 
the  taenia  j  many  others  have  deferibed  this  worm, 
the  fymptoms  it  excites,  and  the  treatment  proper  to 
expel  it.  Almoft  all  of  them  mention  the  fern-root, 
but  at  the  fame  time  they  point  out  other  remedies  as 
poffeffing  equal  efficacy.  Amongft  thefe  we  find  the 
bark  of  the  root  of  the  mulberry-tree,  the  juice  of  the 
auricula  rnurus,  the  roots  of  chameleon  nigery  gin¬ 
ger,  zedoary  ;  deco&ions  of  mugwort,  fouthernwood, 
wormwood,  penny-royal,  origanum,  hyflbp,  and  in  ge¬ 
neral  all  bitter  and  aromatic  plants,  &c.  Some  of 
them  direfl  the  fpeeifie  to  be  (Imply  mixed  and  taken 
in  wine  or  honey  and  water  5  others  join  to  it  the  ufe 
jpf  fomr  purgative  remedy,  which  they  fay  adds  to  its 
efficacy.  Oribafius,  Sylvius,  Sec.  diftinguifh  the  fpe- 
cific  that  kills  the  worm,  from  the  purgative  that  eva¬ 
cuates  it,  and  dire&  them  to  be  given  at  different 
times.  Sennertus  gives  a  very  fatisfa&ory  reafon  for 
adopting  this  method.  If  we  give,  fays  he,  the  pur¬ 
gative  medicine  and  the  fpeeifie  at  the  fame  time,  the 
latter  will  be  haftily  carried  off  before  it  can  have  ex¬ 
erted  its  powrers  on  the  worm  :  whereas,  if  we  give 
the  fpeeifie  firft,  and  thus  weaken  the  worm,  it  will 
coll. eel  itfelf  into  a  bundle,  and,  being  brought  away 
by  means  of  the  purge,  the  patient  will  be  cured.  The 
cure  will  be  more  fpeedy  if  the  primee  vice  have  been 
previoufly  lubricated.  Thefe  precautions  are  all  of 
them  effential  to  the  fuccefs  01  the  remedy,  nor  are 
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they  neglected  by  Madame  Nouffer  in  her  method  of  Worms 
treatment.  The  panada  and  injection  (lie  preferibes  the  — y*-. 
night  before,  to  lubricate  the  inteftines,  and  prepare 
the  prunct  vice .  The  fern  root,  taken  in  the  morning, 
kills  and  detaches  the  worm  5  of  this  the  patients  are 
fenfible  by  the  ceffation  of  the  pain  in  the  ftoinach, 
and  by  the  weight  that  is  felt  in  the  lower  belly! 

The  purgative  bolus  adminiftered  two  hours  after  this 
procures  a  complete  evacuation  ;  it  is  compofed  of  fub¬ 
ftances  that  are  at  once  purgative  and  vermifuge,  and 
which,  even  when  adminiftered  alone,  by  different 
phyfieians,  fometimes  fucceeded  in  expelling  the  worm. 

If  this  purgative  appear  to  be  too  ftrong,  the  reader  is 
defired  to  recollc6l,  that  it  produced  no  ill  effcSs  in 
either  of  the  cafes  that  came  under  the  obfervation  of 
the  phyfieians  appointed  to  make  the  trials  ;  and  that 
in  one  of  thofe  cafes,  by  diminiftiing  the  dofe,  they 
evidently  retarded  the  evacuations. — Regard  however, 
they  obferve,  is  to  be  had  both  to  the  age  and  the 
temperament  of  the  patient,  and  the  treatment  fhould 
always  be  diredled  by  a  prudent  and  experienced  phy- 
fician,  who  may  know  how  to  vary  the  proportions  of 
the  dofe  as  circumftances  may  require.  If  the  purga¬ 
tive  be  not  of  fufficient  ftrength,  the  worm,  after  be-  • 
ing  detached  by  the  fpeeifie,  remains  too  long  a  time 
in  the  inteftines,  and  becoming  foon  corrupted,  is 
brought  away  only  in  detached  portions  :  on  the  other 
hand,  if  the  purgative  be  too  ftrong,  it  occafions  too 
much  irritation,  and  evacuations  that  cannot  fail  to  be 
inconvenient. 

Madame  Noufter’s  long  experience  has  taught  her 
to  diftinguifti  all  thefe  circumftances  with  fingular 
adroitnefs. 

This  method  of  cure  is,  as  we  have  feen,  copied  in 
a  great  meafure  from  the  ancients  :  it  may  be  poffible 
to  produce  the  fame  effedls  by  varying  ihc  remedies  5 
but  the  manner  of  applying  them  is  by  no  means  in¬ 
different  :  we  (hall  be  always  more  certain  of  fuccefs 
if  the  inteftines  be  previoufiy  evacuated,  and  if  the 
fpeeifie  be  given  fome  time  before  the  purgative  bolus. 

It  is  to  this  method  that  Madame  Nouffer’s  conftant 
fuecefs  is  attributed. 

Her  remedy  has  likewife  fome  power  over  the  taenia 
folium;  but  as  the  rings  of  this  worm  feparate  from 
each  other  more  eafily  than  thofe  of  the  tceuia  lata ,  it 
is  almoft  impoffible  for  it  to  be  expelled  entire.  It 
will  be  neceffary  therefore  to  repeat  the  treatment-  fe- 
vcral  times,  till  the  patient  ceafe  to  void  any  portions 
of  worms.  It  muft  likewife  be  repeated,  if,  after  the 
expulfion  of  one  tceniu  folium ,  another  ffiould  be  gene¬ 
rated  in  the  inteftinal  canal.  This  laft  cafe  is  fo  rare, 
that  it  has  been  fuppofed  that  no  perfon  can  have 
more  than  one  of  thefe  worms  5  and  for  this  reafon  it 
has  been  named  folitary  worm ,  which,  being  once  re¬ 
moved,  could  never  be  renewed  or  replaced  by  a  fe¬ 
cond  :  but  experience  has  proved,  that  this  notion  is 
an  ill-founded  prejudice ;  and  we  know  that  fometimes 
thefe  worms  fucceed  each  other,  and  that  fometimes 
feveral  of  them  exift  together.  Two  living  taenije  have 
frequently  been  expelled  from  the  fame  patient.  Dr 
De  Haen  relates  an  inftance  of  a  woman  who  voided 
j  8  taenise  at  once.  In  thefe  cafes  the  fymptoms  are 
ufually  more  alarming  ;  and  the  appetite  becomes  excef- 
five,  becaufe  thefe  worms  derive  all  their  nouriihment 
from  the  chyle.  If  too  auftere  and  ill-judged  a  regime* 
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Worms-  deprives  them  of  this,  they  may  be  expe&ed  to  attack 
y— — 'even  the  membranes  of  the  inteflines  themfelves.  This 
evil  is  to  be  avoided  by  eating  frequently. 

Such  are  the  precautions  indicated  in  this  difeafe. 
The  ordinary  vermifuge  remedies  commonly  procured 
only  a  palliative  cure,  perhaps  becaufe  they  were  too 
often  improperly  adminiftered.  But  the  efficacy  of 
the  prefent  remedy,  in  the  opinion  of  the  French  phy- 
ficians,  feems  to  be  Efficiently  confirmed  by  experi¬ 
ence.  To  the  above  account,  however,  it  feems  proper 
to  fubjoin  the  following  obfervations  by  Dr  Simmons. 

“  A  Swifs  phyfician,  of  the  name  of  Herrenfehwand , 
more  than  20  years  ago,  acquired  no  little  celebrity 
by  diftributing  a  compofition  of  which  he  ftylcd  him- 
felf  the  inventor ,  and  which  was  probably  of  the  fame 
nature  as  Madame  Nouffer’s.  Several  very  eminent 
men,^  as  Tronchin,  Hovius,  Bonnet,  Cramer,  and 
others,  have  written  concerning  the  effedls  of  this  re¬ 
medy.  It  feems  that  Dr  Herrenfehwand  ufed  to  give 
a  powder  by  way  of  preparation,  the  night  before  he 
adminiftered  his  fpecific.  Nothing  could  be  faid  with 
certainty  concerning  the  compofition  either  of  one  or 
the  other.  The  treatment  was  faid  fometimes  to  pro¬ 
duce  moil  violent  effe£ls,  and  to  leave  the  patients  in 
a  valetudinary  fiate.  Dr  De  Hacn  Avas  difluaded  by 
his  friends  from  ufing  it,  becaufe  it  difordered  the  pa¬ 
tients  too  much.  It  will  be  readily  conceived,  now 
that  we  are  acquainted  with  Madame  Nouffer’s  method, 
that  thefe  effe&s  were  occafioned  wholly  by  the  pur* 
gative  bolus.  It  is  not  ftrange,  that  refin  of  fcam- 
mony  or  jalap,  combined  with  mercurius  dulcis  and 
gamboge,  all  of  them  in  ftrong  dofes,  fhould  in  many 
fubjefls  occafion  the  greateft  diforders.  It  feems  like¬ 
ly,  however,  that  much  of  the  fuccefs  of  the  remedy 
depends  on  the  ufe  of  a  draftic  purge.  Some  of  the 
ancients  who  were  acquainted  with  the  virtues  of  the 
fern  root,  obferved  that  its  efficacy  was  increafed  by 
fcammony.  Refinous  purges,  efpecially  when  com¬ 
bined  with  mercury,  have  often  been  given  with  fuc¬ 
cefs  in  cafes  of  tcenia,  Dr  De  Haen  faw  a  worm  of 
this  fort  five  ells  long  expelled  by  the  refin  of  jalap 
alone.  Dr  Gaubius  knew  a  woman  who  had  taken  a 
variety  of  anthelmintic  remedies  without. any  effect, 
though  ffie  had  voided  a  portion  of  tcenia  an  ell  and 
a  half  long  previous  to  the  ufe  of  thefe  medicines  :  but 
at  length,  after  taking  a  purge  of  lingular  llrength, 
the  voided  the  worm  entire.  Many  other  inltances  of 
the  fame  kind  are  to  be  met  Avith  in  authors.  Other 
remedies  have  occafionally  been  given  Avith  fuccefs. 
In  Sweden,  it  has  been  a  pradliee  to  drink  feveral 
gallons  of  cold  Avater,  and  then  to  take  fome  draltic 
purge.  Eoerhaave  fays,  that  he  himfelf  fa\v  a  tcenia 
meafuring  300  ells  expelled  from  a  Ruffian  by  means  of 
the  fulphate  of  iron. 

From  fome  late  accounts,  there  is  rcafon  to  believe 
that  Dr  Herrenfclnvand’s  remedy  for  tcenia  does  not  fo 
exadlly  agree  with  that  of  Madame  Nouffir  as  Dr  Sim¬ 
mons  feems  to  imagine.  According  to  the  account 
given  us  by  a  gentleman  Avho  had.  his  information  from 
Dr  Herrenfehwand  himfelf,  it  confills  entirely  of  gam¬ 
boge  and  fixed  vegetable  alkali. 

5  O/POISONS. 

4  s 

Of  many  poifons  we  have  already  treated,  but  there 
ore  fome  of  which  nothing  has  hitherto  been  faid.  A- 
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mong  the  moll  fatal  ox  thefe  are  the  bites,  and  flings  of  Poifons. 
ferpents,  fcorpions,  &c.  According  to  Dr  Mead,  the  v 
fymptoms  Avhich  follow  the  bite  of  a  viper  are,  an  acute 
pain  in  the  place  wounded,  with  a  fwelling,  at  firll  red, 
but  afterwards  livid,  which  by  degrees  fpreads  farther 
to  the  neighbouring  parts  3  with  great  faintnefs,  and  a 
quick,  low,  and  fometimes  interrupted  pulfe  3  great  fick- 
nefs  at  llomach,  with  bilious  convulfive  vomitings,  cold 
fweats,  and  fometimes  pains  about  the  navel.  Frequent¬ 
ly  a  fanious  liquor  runs  from  the  fmall  wound,  and  little 
puflules  are  raifed  about  it :  the  colour  of  the  Avhole 
ikin  in  lefs  than  an  hour  is  changed  yelloAV,  as  if  the 
patient  had  the  jaundice.  Thefe  fymptoms  are  \'erv  fre¬ 
quently  followed  by  death,  efpecially  if  the  climate  be 
hot,  and  the  animal  of  a  large  fize.  This  is  not,  how- 
ever,  the  cafe  with  all  kinds  of  ferpents.  Some,  aa^c  are 
affined,  kill  by  a  fatal  deep ;  others  are  faid  to  produce 
an  univerfal  haemorrhage  and  difiolution  of  the  blood  3 
and  others  an  unquenchable  third.  But  of  all  the 
fpecies  of  ferpents  hitherto  known,  there  is  none  whofe 
bite  is  more  expeditioufiy  fatal  than  that  of  the  rattlc- 
fnake.  Dr  Mead  tells  us,  that  the  bite  of  a  large  fer- 
pent  of  this  kind  killed  a  dog  in  a  quarter  of  a  minute  3 
and  to  the  human  fpecies  they  are  almoft  equally  fatal. 

Of  this  ferpent  it  is  faid,  that  the  bite  makes  the  per- 
fon’s  fkin  become  fpotted  all  over  like  the  fkin  of  the 
ferpent  3  and  that  it  lias  fuch  a  motion  as  if  there  Aver® 
innumerable  living  ferpents  beloAv  it.  But  this  is  pro¬ 
bably  nothing  more  than  a  difiolution  6f  the  blood,  by 
which  the  fkin  becomes  fpotted  as  in  petechial  fevers, 
at  the  fame  time  that  the  mufcles  may  be  convulfed  as 
in  the  di (temper  called  hieranofos ,  which  was  former¬ 
ly  thought  to  be  the  effect  of  evil  fpirits  :  but  it  is  evea 
not  improbable  that  obfervers  have  been  fomewhat  aid¬ 
ed  by  fancy  and  fuperftition  when  they  thought  that 
they  dete6led  fuch  appearances. 

It  has  juftly  appeared  furprifing  to  philofophcrs,  hoat 
fuch  an  inconfiderablc  quantity  of  matter  as  the  poifon 
emitted  by  a  viper  at  the  time  of  biting  fhould  produce 
fuch  violent  effedls.  But  all  inquiries  into  this  matter 
muff  necefiarily  be  uncertain  ;  neither  can  they  contri¬ 
bute  any  thing  towards  the  cure.  It  is  certain  that  the 
poifon  produces  a  gangrenous  difpofition  of  the  part  it- 
felf,  and  likeAvife  feemingly  of  the  reft  of  the  body  3 
and  that  the  original  quantity  of  poifon  continues  fome 
time  before  it  exerts  all  its  power  on  the  patient,  as  it  „ 
is  knoAvn  that  removing  part  of  the  poifonous  matter 
by  fu6lion  Avill  alleviate  the  fymptoms.  The  indica¬ 
tions  of  cure  then  are  three  :  1.  Ta  remove  the  poifon¬ 
ous  matter  from  the  body  :  Or,  2.  If  this  cannot  be 
done,  to  change  its  definitive  nature  by  fome  poAverful 
and  penetrating  application  to  the  Around  :  And.  3.  To 
counterat  the  efte£ls  of  that  portion  already  received 
into  the  fyftem. 

The  poifonous  matter  can  only  be  removed  from 
the  body  by  fucking  the  wound  either  by  the  mouth, 
or  by  means  of  a  cupping  glafs  ;  but  the  former  is 
probably  the  more  efficacious,  as  the  faliva  will  in  fome 
mcafure  dilute  and  perhaps  obtund  the  poifon.  Dr 
Mead  direts  the  perfon  Avho  fucks  the  Avound  to  hold 
Avarm  oil  in  his  mouth,  to  prevent  inflammation  of  the 
lips  and  tongue :  but  as  bites  of  this  kind  are  moft 
likely  to  happen  in  the  fields,  and  at  a  diftance  from 
houfes,  the  want  of  oil  ought  by  no  means  to  retard 
the  operation,  as  the  delay  of  a  few  minutes  might 
3  O  prove 
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Poifons.  prove  of  the  moft  fatal  confequence  ,  and  it  appears 
1—1 from  Dr  Mead’s  experiments,  that  the  taking  the 
poifon  of  a  viper  into  the  mouth  undiluted,  is  attended 
with  no  worfe  confequences  than  that  of  railing  a  flight 
inflammation.  A  quick  cxcilion  of  the  part  might  alfo 
be  of  very  great  fervice. 

The  only  way  of  anfwering  the  fccond  indication  is, 
by  deffroying  the  poifoned  part  by  a  red-hot  iron,  or 
the  application  of  alkaline  falts,  which  have  the  power 
of  immediately  altering  the  texture  of  all  animal  fub- 
ftances  to  which  they  are  applied,  provided  they  are  not 
covered  by  the  fkin  }  and  as  long  as  the  poifon  is  not 
totally  abforbed  into  the  fyftem,  thefe  mull  certainly  be 
of  ufe. 

To  anfwer  the  third  indication,  Dr  Mead  recommends 
a  vomit  of  ipecacuanha,  encouraged  in  the  working  with 
oil  and  warm  water.  The  good  effe&s  of  this,  he  fays, 
arc  owing  to  the  lhake  which  it  gives  to  the  nerves, 
wffiereby  the  irregular  fpafms  into  which  their  whole 
fydem  might  be  drawn  are  prevented.  After  this  the 
patient  mull  go  to  bed,  and  a  fwcat  mull  be  procured 
by  cordial  medicines  •,  by  which  the  remaining  effe&s 
of  the  poifon  will  be  carried  off. 

It  has  been  confidently  alferted  by  many,  that  the 
American  Indians  are  polfelfed  of  fomc  fpccific  remedy 
by  which  they  can  ealily  eure  the  bite  of  a  rattlefnake. 
But  Mr  Catelhy,  who  mud  have  had  many  opportuni¬ 
ties  of  knowing  this,  politively  denies  that  they  have 
any  fuch  medicine.  They  make  applications  indeed, 
and  fometimes  the  patient  recovers  7  but  thefe  recove¬ 
ries  he  aferibes  to  the  drength  of  nature  overcoming 
the  poifon,  more  than  to  the  remedies  made  ufe  of. 
He  fays,  they  are  very  acute  in  their  prognodics  whe¬ 
ther  a  perfon  that  is  bit  will  die  or  not 7  and  when 
they  happen  to  receive  a  bite  in  certain  parts  of  the 
body,  when  the  teeth  of  the  animal  enter  a  large  vein, 
for  indance,  they  quietly  relign  themfelves  to  their 
fate,  without  attempting  any  thing  for  their  own  re¬ 
lief.  Indeed,  fo  violent  and  quick  is  the  operation  of 
this  poifon,  that  unlefs  the  antidote  be  indantly  ap¬ 
plied,  the  perfon  will  die  before  he  can  get  to  a  lioufe. 
It  would  feem  therefore  eligible  for  thofe  who  are  in 
danger  of  fueli  bites,  to  carry  along  with  them  fomc 
llrong  alkaline  ley,  or  dry  alkaline  fait,  or  both, 
which  could  be  indantly  clapt  on  the  wound,  and  by 
its  dilfolving  power  would  dedroy  both  the  poifon 
and  the  infe<ded  parts.  Strong  cordials  alfo,  fuch  as 
ardent  fpirits,  volatile  alkali,  &c.  might  poflibly  ex¬ 
cite  the  languid  powers  of  nature,  and  enable  her  to 
expel  the  enemy,  which  would  otherwife  prove  too 
powerful.  This  feems  to  be  fomewhat  confirmed  from 
the  account  we  have  in  the  Philofophical  Tranfadlions 
of  a  gentleman  bit  by  a  rattlefnake,  who  was  more 
relieved  by  a  poultice  of  vinegar  and  vine-aflies  put  to 
Ins  wound  than  any  thing  elfe.  'Che  vine  a{hes  being 
of  an  alkaline  nature,  mud  have  faturated  the  vinegar, 
fo  that  no  part  of  the  cure  could  be  attributed  to 
it :  on  the  other  hand,  the  aflies  themfelves  could  not 
have  been  faturated  by  the  fmall  quantity  of  aeid  ne- 
teffary  to  form  them  into  a  poultice  *,  of  confequence 
they  mud  have  operated  by  their  alkaline  quality. — 
Soap  ley,  therefore,  or  very  drong  fait  of  tartar,  may 
reafonably  be  thought  to  be  the  bed  external  applica¬ 
tion,  not  only  for  the  bites  of  vipers,  but  of  every 
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venomous  creature  )  and  in  fact  we  find  dry  fait  uni- Difeafesof 
verfally  recommended  both  in  the  bites  of  ferpents  and  Children, 
of  mad  dogs.  Dr  Mead  recommends  the  fat  of  vipers 
immediately  rubbed  into  the  wound  ’7  but  owns  that  it 
is  not  fafe  to  trud  to  this  remedy  alone. 

Some  years  ago  the  volatile  alkali  was  drongly  re¬ 
commended  by  M.  Sage  of  the  French  academy,  as  a 
powerful  remedy  again d  the  bito  of  the  viper  :  and, 
by  a  letter  from  a  gentleman  in  Bengal  to  Dr  Wright, 
it  would  appear  that  this  article,  under  the  form  of  the 
eau  de  luce ,  which  is  very  little  if  any  thing  different 
from  the  fpiritus  amtnonicc  fuccinatus  of  the  London 
Pharmacopoeia,  has  been  employed  with  very  great 
fuccefs  againd  this  affc£lion  in  the  Ead  Indies  :  but 
from  the  trials  made  with  it  by  the  abbe  Fontana,  pub- 
lilhed  in  his  Treatifc  on  the  Poifon  of  the  Viper,  it 
would  appear  that  it  by  no  means  anfwered  bis  expecta¬ 
tion  j  and  the  efficacy  of  this,  as  well  as  of  the  fnake 
pills  mentioned  under  the  article  Hydrophobia,  dill 
requires  to  be  confirmed  by  further  experience. 

MELiENE.  40p 

This  is  a  didemper  not  very  common,  but  it  has 
been  obferved  by  the  ancient  phyficians,  and  is  de- 
feribed  by  Hippocrates  under  the  name  of  morbus 
mger.  It  diows  itfelf  by  a  vomiting  and  purging  of 
black  tar-like  matter,  which  Hippocrates,  Boerhaave, 
and  Van  Swieten,  fuppofed  to  be  occafioiied  by  atra 
bilis.  But  Dr  Home,  in  his  Clinical  Experiments,  en¬ 
deavours  to  fhew  that  it  is  owring  to  an  effufion  of  blood 
from  the  meferaic  veffels,  which,  by  its  dagnation  and 
corruption,  affumes  that  drange  appearance.  The 
difeafe,  he  fays,  frequently  follows  haemorrhage  $  and 
thofe  of  a  fcorbutic  habit  are  mod  fubjedl  to  it.  It 
is  an  acute  difeafe,  and  terminates  foon  ;  yet  it  is  not 
attended  with  any  great  degree  of  fever.  In  one  of 
Dr  Home’s  patients  the  crifis  happened  on  the  eighth 
day  by  diarrhoea  •,  in  another,  on  the  14th,  by  fweat  and 
urine  j  and  a  third  had  no  evident  critical  evacuation. 

As  to  the  cure,  Dr  Home  obferves,  that  bleeding  is 
always  neceffary  where  the  pulfe  can  bear  it  7  nor  are 
we  to  be  deterred  from  it  by  a  little  wcaknefs  of  the 
pulfe,  more  than  in  the  enteritis.  Emetics  are  hurtful, 
but  purgatives  are  ufeful.  But  the  mod  pow-erful 
medicine  for  checking  this  haemorrhage  is  the  fulphuric 
acid  :  and,  that  this  might  be  given  in  greater  quantity, 
he  mixed  it  with  mucilage  of  gnm  arabic  \  by  which 
means  he  was  enabled  to  give  double  the  quantity  he 
could  otherwife  have  done.  The  cold  bath  was  tried 
in  one  indance,  but  he  could  not  determine  whether  it 
was  of  any  fervice  or  not.  The  cure  vras  completed  by 
exercife  and  cinchona. 

Of  the  DISEASES  of  CHILDREN. 

Dr  Buchan  obferves,  that  from  the  annual  regiders 
of  the  dead,  it  appears  that  about  one  half  of  the 
children  born  in  Great  Britain  die  under  twelve  years 
of  age  7  and  this  very  great  mortality  he  attributes 
in  a  great  meafurc  to  wrong  management.  The  par¬ 
ticulars  of  this  wrong  management  enumerated  by 
him  are, 

I.  Mothers  not  fuckling  their  own  children.  This, 
he  owns,  it  is  fometimes  impoffible  for  them  to  do  \ 

but 
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plfeafes  of  but  where  it  can  be  done,  he  affirms  that  it  ought 

,  Children,  ncyer  to  be  omitted.  This,  lie  fays,  would  prevent  the 
unnatural  cuftom  of  mothers  leaving  their  own  children 
to  fuckle  thole  of  others 3  on  which  he  paffes  a  moft 
fevere  eenfure,  and  indeed  fearce  any  ccnfure  can  be 
fevere  enougli  upon  fucli  inhumanity.  Dr  Buchan  in¬ 
forms  us,  “  Pie  is  fure  he  fpcaks  within  bounds, 
when  he  fays  not  one  in  a  hundred  of  thefe  children 
live  wTho  are  thus  abandoned  by  their  mothers.”  For 
this  reafou  he  adds,  that  no  mother  fhould  be  allowed 
to  fuckle  another’s  child  till  her  own  be  fit  to  be 
weaned.  A  regulation  of  this  kind  would  fave  many 
lives  among  the  poorer  fort,  and  would  do  no  harm 
to  the  rich  3  as  moft  women  who  make  good  nurfes  are 
able  to  fuckle  two  children  in  fucceffion  upon  the  fame 
milk. 

2.  Another  fource  of  the  difeafes  of  children  is  the 
unhealthinefs  of  parents  :  and  our  author  infifts  that 
no  perfon  who  labours  under  an  incurable  malady  ought 
to  marry. 

3.  The  manner  of  clothing  children  tends  to  pro¬ 
duce  difeafes.  All  that  is  neceffary  here,  he  fays,  is 
to  wrap  the  child  in  a  foft  loofe  covering 3  and  the 
foftnefs  of  every  part  of  the  infant’s  body  fufficiently 
fhows  the  injury  which  muft  ncceffarily  enfue  by  pur- 
fuing  a  contrary  method. 

4.  A  new-born  infant,  inftead  of  being  treated  with 
fyrups,  oils,  &c.  ought  to  be  allowed  to  fuek  the  mo¬ 
ther’s  milk  aimed:  as  foon  as  it  comes  into  the  world. 
He  condemns  the  pra&ice  of  giving  wines  and  fpiri- 
tuous  liquors  along  with  the  food  foon  after  birth  3 
and  fays,  that  if  the  mother  or  nurfe  has  a  fuffieient 
quantity  of  milk,  the  child  will  need  little  or  no  other 
food  before  the  third  or  fourth  month.  But  to  this  it 
may  reafonably  be  objected,  not  only  that  the  nurfing 
would  thus  be  very  fevere  on  the  mother  3  but  if  the 
child  be  left  thus  long  without  other  food,  it  wTill  not 
eafily  relifti  that  food  for  fomc  time,  and  its  ftomach  is 
apt  to  be  eafily  hurt  by  a  flight  change  of  diet  after  it 
has  been  long  aceuftomed  to  one  thing.  The  human 
fpecics  are  unqueftionably  fitted  by  nature  for  a  mixed 
aliment,  both  from  the  vegetable  and  animal  kingdom. 
And  the  analogy  of  other  animals  belonging  to  the 
clafs  of  mammalia  for  whom  milk  is  equally  provided 
at  the  earlieft  periods  of  life,  would  lead  us  to  the  con- 
clufion,  that  mixed  aliment  is  well  fitted  for  the  human 
fpccies  even  in  the  earlieft  periods  of  infancy.  The 
lamb  is  no  fooner  dropt  than,  by  natural  inftin£l,  it 
crops  the  grafs  as  wrell  as  it  fucks  its  mother.  And  the 
ftomach  in  the  human  fpecies,  immediately  after  birth, 
can  digeft  other  food  as  well  as  milk.  Neither  can  it 
be  ftiown,  that  the  ftrongeft  and  moft'healthy  infants  are 
thofe  which  get  no  other  food  but  the  mother’s  milk 
during  the  firft  months  of  their  life.  In  fa6l,  chila/en 
are  evidently  of  a  weak  and  lax  habit  of  body,  fo  that 
many  of  their  difeafes  muft  arife  from  that  caufe  3  all 
dire6tions  which  indiferimmately  advife  an  antiphlo- 
giftic  regimen  for  infants  as  foon  as  they  come  into 
the  world,  muft  of  neceflity  be  wrong.  Many  inftances 
in  fa£t  might  be  brought  to  (how,  that  by  the  prepo- 
fterous  method  of  ftarving  infants,  and  at  the  fame 
time  treating  them  with  vomits  and  purges,  they  are 
often  hurried  out  of  the  world.  Animal  food  indeed, 
particularly  under  the  form  of  broths,  is  exceflivcly 
agreeable  to  children,  and  they  ought  to  be  indulged 
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with  it  in  moderation.  This  will  prove  a  much  better 
remedy  for  thofe  acidities  with  w  hich  children  are  of¬ 
ten  troubled,  than  magnefia  alba,  crabs  eyes,  or  other 
abforbents,  which  have  the  moft  pernicious  effedts  on 
the  ftomaehs  of  thefe  tender  creatures,  and  pall  the  ap- 
petite  to  a  furprifing  degree.  The  natural  appetites  of 
children  are  indeed  the  heft  rule  by  which  W'e  can  judge 
of  what  is  proper  or  improper  for  them.  They  muft  no 
doubt  be  regulated  as  to  the  quantity  3  but  we  may  be 
allured  that  what  a  child  is  very  fond  of  will  not  hurt 
it,  if  taken  in  moderation.  When  children  are  fick> 
they  refufe  every  thing  but  the  breaft  3  and  if  their  dif- 
temper  be  very  fevere,  they  will  refufe  it  alfo,  and  in 
this  cafe  they  ought  not  to  be  prefled  to  take  food  of 
any  kind  3  but  when  the  ficknefs  goes  off,  their  appe¬ 
tite  alio  returns,  and  they  will  require  the  ufual  quanti¬ 
ty  of  food. 

According  to  Dr  Armftrong,  inward  jitsy  as  they 
are  called,  are  in  general  the  firft  complaint  that  ap¬ 
pears  in  children  3  and  as  far  as  he  has  obferved,  molt, 
if  not  all  infants,  during  the  firft  months,  are  more  or 
lefs  liable  to  them.  The  fymptoms  are  thefe  :  The 
child  appears  as  if  it  was  afleep,  only  the  eyelids  are 
not  quite  clofed  3  and  if  you  obferve  them  narrowly, 
you  vrill  fee  the  eyes  frequently  twinkle,  with  the  white 
of  them  turned  up.  There  is  a  kind  of  tremulous  mo¬ 
tion  in  the  mufclcs  of  the  face  and  lips,  whicli  pro¬ 
duces  fomething  like  a  fimper  or  a  finile,  and  fometimes 
almoft  the  appearance  of  a  laugh.  As  the  diforder 
increafes,  the  infant’s  breath  feems  now  and  then  to 
ftop  for  a  little  3  the  nofe  becomes  pinched  3  there  is  a 
pale  circle  about  the  eyes  and  mouth,  which  fometimes 
changes  to  livid,  and  comes  and  goes  by  turns  3  the 
child  ftarts,  efpecially  if  you  attempt  to  ftir  it  though 
ever  fo  gently,  or  if  you  make  any  noife  near  it.  Thus 
difturbed,  it  fighs,  or  breaks  wind,  which  gives  relief 
for  a  little,  but  prefently  it  relapfes  into  the  dozing. 
Sometimes  it  ftruggles  hard  before  it  can  break  wind, 
and  feems  as  if  falling  into  convulfions  3  but  a  violent 
burft  of  wind  from  the  ftomach,  or  vomiting,  or  a  loud 
fit  of  crying,  fets  all  to  rights  again.  As  the  child 
increafes  in  ftrength,  thefe  fits  are  the  more  apt  to  go 
off  fpontaneoufly  and  by  degrees  3  but  in  cafe  they  do 
not,  and  if  there  is  nothing  done  to  remove  them,  they 
either  degenerate  into  an  almoft  conftant  drow’finefs, 
(which  is  fucceeded  by  a  fever  and  the  thrufn),  or  elfe 
they  terminate  in  vomitings,  four,  curdled,  or  green 
ftools,  the  watery  gripes,  and  convulfions.  The  thrufii 
indeed  very  often  terminates  in  thefe  laft  fymptoms. 
As  thefe  complaints  naturally  run  into  one  another,  or 
fuccecd  one  another,  they  may  be  confidercd,  in  a  man¬ 
ner,  as  only  different  ltagcs  of  the  fame  difeafe,  and 
which  derive  their  origin  from  the  fame  caufe.  Thus, 
the  inward  fits  may  be  looked  upon  as  the  firft  ftage  of 
the  diforder  3  the  fever,  and  thrufh  (when  it  happens), 
as  the  fecond  3  the  vomitings,  four,  curdled,  green 
or  watery  ftools,  as  the  third  3  and  convulfions,  as  the 
laft. 

As  to  the  caufe  of  thefe  complaints,  he  obferves, 
that  in  infants  the  glandular  fccretions,  w'hich  are  all 
more  or  lefs  glutinous,  are  much  more  copious  than  in 
adults.  During  the  time  of  fucking,  the  glands  of  the 
mouth  and  fauces  being  fqueezed  by  the  contra&ion 
of  the  mufcles,  pour  forth  their  contents  plentifully  3 
which  afterwards  mixing  with  the  mucus  of  the  gullet 
3  O  2  and 
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Difeafes  of  and  domach,  render  the  milk  of  a  flimy  confidence,  by 

i  Children.  ^  means  it  is  not  fo  readily  abforbed  into  the  lac- 

teals  ;  and  as  in  mod  infants  there  is  too  great  an  aci¬ 
dity  in  the  domach,  the  milk  is  thereby  curdled,  which 
adds  to  the  load  ;  hence  ficknefs  and  fpafms,  which, 
being  communicated  by  fympathy  to  the  nerves  of  the 
gullet  and  fauces,  produce  the  convuldve  motions  above 
defcribed,  w hich  go  commonly  by  the  name  of  inward 
fits .  The  air,  like  wife,  which  is  drawn  in  during  fuc- 
iion  mixing  with  the  milk,  &c.  in  the  ftomaeh,  per¬ 
haps  contributes  towards  increafing  the  fpafms  above 
mentioned.  Dr  Armdrong  is  the  more  induced  to 
sdtribute  thefe  fits  to  th.e  caufes  now  affigned,  that  they 
always  appear  immediately  after  fucking  cr  feeding; 
efpecially  if  the  child  has  been  long  at  the  bread,  or 
fed  heartily,  and  has  been  laid  down  to  deep  without 
having  £rd  broken  wind.  Another  reaion  is,  that 
nothing  relieves  them  fo  foon  as  belching  or  vomiting ; 
and  the  milk  or  food  they  throw  up  is  generally  either 
curdled,  or  mixed  with  a  large  quantity  of  heavy 
phlegm.  If  they  be  not  relieved  by  belching  or  vomit¬ 
ing,  the  uts  fometimes  continue  a  good  while,  and  gra¬ 
dually  abate,  according  as  the  contents  of  the  domach 
arc  puttied  into  the  inteflines  ;  and  as  foon  as  the  former 
is  pretty  well  emptied,  the  child  is  waked  by  hunger, 
cries,  and  wants  the  bread  ;  he  fucks,  and  the  fame 
procefs  is  repeated. — Thus,  feme  children  for  the  fird 
weeks  are  kept  aim  oil  always  in  a  doze,  or  feemingly 
fo ;  efpecially  if  the  nurfes,  either  through  lazinefs  cr 
want  of  fkill,  do  not  take  care  to  roufe  them  when 
they  perceive  that  it  is  not  a  right  deep,  and  keep  them 
awake  at  proper  intervals.  This  dozing  is  reckoned  a 
bad  fign  amongd  experienced  nurfes  \  who  look  upon 
it  as  a  forerunner  of  the  thrufh,  as  indeed  it  often  is  ; 
and  therefore,  when  it  happens,  wre  ought  to  be  upon 
our  guard  to  ufe  the  neceffary  precautions  fer  prevent¬ 
ing  that  diforder. 

For  thefe  diforders,  the  only  remedy  recommended 
by  Dr  Armdrong  is  antimonial  wine,  given  in  a  few 
drops  according  to  the  age  of  the  infant.  By  this 
means  the  fuperabundant  mucus  will  no  doubt  be  eva¬ 
cuated  ;  but  at  the  fame  time  wTe  mud  remember,  that 
this  evacuation  can  only  palliate ,  and  not  cure  the  dif- 
eafe.  This  can  only  be  effe&ed  by  tonics  ;  and,  when 
from  inward  fits  and  other  fymptoms  it  appears  that  the 
tone  of  the  domach  is  very  weak,  a  deco&ion  of  cin¬ 
chona,  made  into  a  fyrup,  will  readily  be  taken  by  in¬ 
fants,  and  may  be  fafely  exhibited  from  the  very  day 
they  come  into  the  w’orld,  or  as  foon  as  their  bowrels 
are  emptied  of  the  meconium  by  the  mother’s  milk  or 
any  other  means. 

Dr  Clarke  obferves,  that  fra&ures  of  the  limbs  and 
comprejjions  of  the  brain ,  often  happen  in  difficult  la¬ 
bours  ;  and  that  the  latter  are  often  followed  by  eon- 
vulfions  foon  after  delivery.  In  thefe  cafes,  he  fays,  it 
will  be  ad vi fable  to  let  the  navel-firing  bleed  two  or 
three  fpoonfuls  before  it  be  tied.  Thus  the  oppredion 
of  the  brain  'will  be  relieved,  and  the  difagreeable  con- 
fequenccs  jud  mentioned  will  be  prevented.  But  if 
this  has  been  negle&ed,  and  fits  have  adlually  come 
on,  we  mud  endeavour  to  make  a  revulfion  by  all  the 
means  in  our  power  ;  as  by  opening  the  jugular  vein, 
procuring  an  immediate  difeharge  of  the  urine  and  me¬ 
conium,  and  applying  fmall  bliders  to  the  back,  legs, 
*r  behind  the  ears.  The  femicupium,  too,  w7ould  feern 
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to  be  ufeful  in  this  cafe,  by  driving  the  oppreffive  load  Difeafes  of 
of  fluids  from  the  head  and  upper  parts.  Children. 

It  fometimes  happens  after  a  tedious  labour,  that  the  V~“Y-— ' 
child  is  fo  faint  and  weak  as  to  dilcover  little  or  no 
figns  of  life.  In  fuch  a  cafe,  after  the  ufual  cleanfing, 
the  body  fhould  be  immediately  wrapped  in  wTarm  flan¬ 
nel,  and  brifkly  tolled  about  in  the  nurfe’s  arms,  in 
order,  if  poffible,  to  excite  the  languid  circulation. 

If  this  fail,  the  bread  and  temples  may  be  rubbed  with 
brandy  or  other  fpirits  ;  or  the  child  may  be  provoked 
to  cry,  by  whipping,  or  other  flimulating  methods,  as 
the  application  of  onion,  or  fait  and  fpirit  of  hartdiorn, 
to  the  mouth  and  nodrils.  But  after  all  thefe  expe- 
dients  have  been  tried  in  vain,  and  the  recovery  of  the 
child  abfolutelv  dcfpaired  of,  it  has  fometimes  been 
happily  revived  by  introducing  a  fiiort  catheter  or 
blowpipe  into  the  mouth,  and  gently  blowing  into 
the  lungs  at  different  intervals.  Such  children,  how¬ 
ever,  are  apt  to  remain  wTeak  for  a  confiderable  time, 
fo  that  it  is  often  no  eafy  matter  to  rear  them  ;  and 
therefore  particular  care  and  tendernefs  will  be  required 
in  their  management,  that  nothing  may  be  omitted 
which  can  contribute  either  to  their  prefervation  or 
the  improvement  of  their  drength  and  vigour. 

All  the  diforders  which  arife  from  a  retention  of  the 
meconium ,  fuch  as  the  red  gum ,  may  eafily  be  removed 
by  the  ufe  of  gentle  laxatives ;  but  the  great  fouree  of 
mortality  among  children  is  the  breeding  of  their  teeth . 

The  ufual  fymptoms  produced  by  this  are  fretting  ; 
reftlefTnefs  ;  frequent  and  fudden  darlings,  efpecially  in 
deep  ;  codivenefs ;  and  fometimes  a  violent  diarrhoea, 
fever,  cr  convulfions.  In  general,  thofe  children  breed 
their  teeth  with  the  grt rated  eafe,  w  ho  have  a  moderate 
laxity  of  the  bowels,  or  a  plentiful  flow  of  faliva  dur¬ 
ing  that  time. 

In  mild  cafes,  wc  need  only,  when  neeeflary,  endea¬ 
vour  to  promote  the  means  by  which  nature  is  obferved 
to  carry  on  the  bufinefs  of  dentition  in  the  tafitd  man¬ 
ner.  For  this  purpofe,  if  a  codivenefs  be  threatened, 
it  mud  be  prevented,  and  the  body  kept  always  gently 
open  ;  the  gums  diould  be  relaxed  by  rubbing  them 
frequently  with  fweet  cils,  or  other  foftening  remedies 
of  that  kind,  which  will  greatly  dimmifh  the  tendon 
and  pain.  At  the  fame  time,  as  children  about  this 
period  are  generally  difpofed  to  chew7  whatever  they  get 
into  their  hands,  they  ought  never  to  be  without  fome- 
thing  that  will  yield  a  little  to  the  prefiure  of  their 
gums,  as  a  crud  of  bread,  a  wax  candle,  a  bit  of  li¬ 
quorice  root,  or  fuch  like  ;  for  the  repeated  mufcular 
adlion,  occafioned  by  the  condant  biting  and  gnawing 
at  fuch  a  fubdance,  will  increafe  the  difeharge  from  the 
falivary  glands,  while  the  gums  will  be  fo  forcibly  pref- 
fed  againd  the  advancing  teeth,  as  to  make  them  break 
out  much  fooner,  and  with  lefs  uneafinefs,  than  w'ould' 
otherwife  happen.  Some  like  wife  recommend  a  dice  of 
the.  rind  of  frefh  bacon,  as  a  proper  madicatory  for  the 
child,  in  order  to  bring  mfciiture  into  its  mouth,  and 
facilitate  the  eruption  of  the  teeth  by  exeicifing  the 
gums.  If  thefe  means,  however,  prove  ineffe&ual,  and 
bad  fymptoms  begin  to  appear,  the  patient  will  often 
be  relieved  immediately  by  cutting  the  inflamed  gum 
down  to  the  tooth,  where  a  fmall  white  point  fnows. 
the  latter  to  be  coming  forward.  When  the  pulfe  is 
quick,  the  fkin  hot  and  dry,  and  the  child  of  a  diffi¬ 
dent  age  and  drength,  emptying  the  vefiels  by  bleed- 
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Dlfeafesof  in g,  efpccially  at  the  jugular,  will  frequently  be  neceffa- 
« children.  ry  here,  as  well  as  in  ail  other  inflammatory  eafes ;  and 
—-V- '  the  belly  ftiould  be  opened  from  time  to  time  by  emol¬ 
lient,  oily,  or  mucilaginous  clyftcrs.  But,  on  the 
contrary,  if  the  child  be  low,  funk,  and  much  weaken¬ 
ed,  repeated  dofes  of  the  fpirit  of  liartfhorn,  and  the 
like  reviving  medicines,  ought  to  be  preferibed.  Blif- 
ters  applied  to  the  back,  or  behind  the  cars,  will  often 
be  proper  in  both  cafes.  A  prudent  adminiftration  of 
opiates,  when  their  ufe  is  not  forbid  by  eoftivenefs  or 
otherwife,  is  fometimes  of  great  fervice  in  difficult 
teething,  as,  by  mitigating  pain,  they  have  a  tendency 
to  prevent  its  bad  elfedls,  fuch  as  a  fever,  con vul lions, 
or  other  violent  fymptoms- ;  and  often  they  are  abfolutely 
ncecffary,  along  with  the  tcftaceous  powders,  for  check¬ 
ing  an  immoderate  diarrhoea. 

When  cathartics  are  neccffary,  if  the  child  feems  too 
tender  and  weak  to  bear  their  immediate  operation, 
they  fliould  be  given  to  the  nurfe  ;  in  which  cafe  they 
will  communicate  fo  much  of  their  active  powers  to  the 
milk  as  will  be  fufficient  to  purge  the  infant.  This  at 
leaf!  certainly  holds  with  regard  to  fome  cathartics  \ 
fuch,  for  example,  as  the  infulion  of  fenna,  particular¬ 
ly  if  a  very  weak  infulion  be  employed,  and  not  ufed 
to  fuch  an  extent  as  to  operate  as  a  purgative  to  the 

I  nurfe. 

As  moll  young  children,  if  in  health,  naturally  deep 
much,  and  pretty  foundly,  we  may  always  be  apt  to 
fufpc<fl  that  fomething  is  amifs  -when  they  begin  to  be 
fubjeft  to  vo atching  and  frights  ;  fymptoms  which  fcl- 
dom  or  never  occur  but  either  in  confequence  of  fome 
prefent  diforder  not  perceived,  or  as  the  certain  fore¬ 
runners  of  an  approaching  indifpofition.  We  lhould 
immediately,  therefore,  endeavour  to  find  out  the  caufe 
of  walchfulnefs,  that  we  may  ufe  every  poffible  means 
to  remove  or  prevent  it ;  other  wife  the  wrant  of  natural 
reft,  which  is  fo  very  prejudicial  to  perfons  of  all  ages, 
will  foon  reduce  the  infant  to  a  low  and  emaciated 
Hate,  which  may  be  followed  by  a  he&ic  fever,  diar¬ 
rhoea,  and  all  the  other  confequences  of  weaknefs. 
Thefe  fymptoms,  being  always  the  efFe£is  of  irritation 
and  pain,  may  proceed,  in  very  young  infants,  from 
crudities  or  other  affedlions  of  the  primes  vice  producing 
flatulencies  or  gripes  ;  about  the  fixth  or  feventh  month, 
they  may  be  owing  to  that  uneafinefs  which  commonly 
accompanies  the  breeding  of  the  teeth  5  and  after  a 
child  is  weaned,  and  begins  to  ufe  a  different  kind  of 
food,  worms  become  frequently  an  additional  caufe  of 
watchings  and  difturbed  deep.  Hence,  to  give  the  ne- 
ceffary  relief  on  thefe  cccafions,  the  original  complaint 
muft  firft  be  afeertained  from  the  child’s  age  and  other 
concomitant  circumftances,  and  afterwards  treated  ac¬ 
cording  to  the  nature  of  the  cafe.  Women  and  nurfes 
are  too  apt  to  have  recourfe  to  opiates  in  the  watchings 
of  children,  especially  when  their  own  reft  happens 
to  be  much  difturbed  by  their  continual  noife  and  cla¬ 
mour.  But  this  pra£tice  is  often  prejudicial,  and  never 
ought  to  have  place  when  the  belly  is  in  the  leaft  ob- 
ilrudled. 

There  is  no  complaint  more  frequent  among  children 
than  that  of  worms,  the  general  fymptoms  of  which 
have  been  already  enumerated  ;  but  it  muft  be  obferved, 

'  that  all  the  fymptoms  commonly  attributed  to  worms, 
may  be  produced  by  a  foulncfs  of  the  bowels.  Hence 
pra&itioners  ought  never  to  reft  fatisfied  with  admini- 
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ftcring  to  their  patients  fuch  medicines  as  arc  pofteffed  Djfeafes  of 
only  of  an  anthelmintic  quality,  but  to  join  them  with  ,  c*llldren-  i 
thole  which  are  particularly  adapted  for  cleanfing  the  r  v* 
primee  vice  ;  as  it  is  uncertain  whether  a  foulnefs  of  the 
bowels  may  not  be  the  caufe  of  all  the  complaints.  This 
practice  is  ftill  the  mere  advifable,  on  account  of  vifeid 
humours  in  the  inteftincs  affording  lodgement  to  the  ova 
of  worms  j  which,  without  the  convenience  of  fueh  a 
receptacle,  -would  be  more  fpeedily  difeharged  from  tho 
body. 

The  difficulty  of  curing  what  is  called  a  worm  fever, 
arifes,  according  to  Dr  Mulgrave,  from  its  being  fre¬ 
quently  attributed  to  worms,  when  the  caufe  of  the 
diforder  is  of  a  quite  different  nature.  Ke  does  not 
mean  to  deny  that  worms  do  fometimes  abound  in  the 
human  body,  nor  that  the  irritation  caufed  by  them 
does  fometimes  produce  a  fever  ;  but  he  apprehends 
thefe  cafes  to  be  much  more  uncommon  than  is  gene¬ 
rally  imagined,  and  that  great  mifehief  is  done  by  treat¬ 
ing  fome  of  the  diforders  of  children  as  worm  cafes, 
which  are  really  not  fo.  Dr  Hunter  is  of  the  fame 
opinion  on  this  point.  He  has,  we  are  told,  differed 
great  numbers  of  children  who  have  been  fuppofed  to 
die  of  worm  fevers,  and  whofe  complaints  were  of  courfe 
treated  as  proceeding  from  worms,  in  whom,  however, 
there  appeared,  upon  diffedlion,  to  be  not  only  no. 
worms,  but  evident  proofs  of  the  diforder’s  having  been, 
of  a  very  different  nature. 

The  fpurious  worm  fever ,  as  Dr  Mufgrave.  terms  it,, 
has,  in  all  the  inftances  he  has  fecn  of  it,  arifen  evi¬ 
dently  from  the  children  having  been  indulged  with 
too  great  quantities  of  fruit.  Every  fort  of  fruit  eaten 
in  excefs  will  probably  produce  it }  but  an  immoderate 
ufe  of  cherries  feems  to  be  the  moll;  common  caufe  of  it. 

The  approach  of  this  diforder  has  a  different  appear¬ 
ance,  according  as  it  arifes  from  a  habit  of  eating  fruit 
in  rather  too  large  quantities,  or  from  an  cxccffive 
quantity  eaten  at  one  time.  In  the  former  cafe,  the 
patient  gradually  grows  weak  and  languid  :  his  colour 
becomes  pale  and  livid  ;  his  belly  fwells  and  grows, 
hard  ;  his  appetite  and  digeftion  are  deftroyed  ,  his 
nights  grow  reftlefs,  or  at  leaft  his  fieep  is  much  di¬ 
fturbed  with  ftartings,  and  then  the  fever  feen  follows, 
in  the  progrefs  of  which,  the  patient  grows  comatofe, 
and  at  times  convulfed  }  ija  which  ftate,  when  it  takes 
place  to  a  high  degree,  he  often  dies.  The  pulfe  at 
the  wrift,  though  quick,  is  never  ftrong  or  hard  }  the 
carotids,  however,  beat  with  great  violence,  and  ele¬ 
vate  the  fkin  fo  as  to  be  diftin£tly  feen  at  a  diftance. 

The  heat  is  at  times  confidcrable,  especially  in  the 
trunk  ,  though  at  other  times,  when  the  brain  is  much 
eppreffed,  it  is  little  more  than  natural.  It  is  fome¬ 
times  accompanied  by  a  violent  pain  of  the  epigaftric 
region,  though  more  commonly  the  pain  is  flight,  and 
terminates  in  a  coma  ;  fome  degree  of  pain,  however, 
feems  to  be  infeparablc  from  it,  fo  as  clearly  to  diftin- 
guilh  this  diforder  from  other  comatofe  affe&ions. 

When  a  large  quantity  of  fruit  has  been  eaten  at 
once,  the  attack  of  the  diforder  is  inftantaneous,  and 
its  progrefs  rapid  j  the  patient  often  palling,  in  the 
fpace  of  a  few  hours,  from  apparently  perfedi  health, 
to  a  ftupid,  comatofe,  and  alrnoft  dying  ftate.  The 
fymptoms  of  the  fever,  when  formed,  arc  in  both  cafes 
nearly  the  fame  5  except  that,  in  this  latter  fort,  a  little 
purulent  matter  is  fometimes  difeharged,  both  by  vo¬ 
mit 
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Difeafes  of  mit  and  ftool,  from  the  very  firft  day.  The  ftools,  in 
,  1  both  cafes,  exhibit  fometimcs  a  kind  of  curd  refembling 

curdled  milk,  at  other  times  a  floating  fubftanee  is  ob- 
ferved  in  them;  and  fometimes  a  number  of  little  threads 
and  pellicles,  and  now  and  then  a  fingle  worm. 

Strong  purgatives,  or  purges  frequently  repeated,  in 
this  difordcr,  are  greatly  condemned  by  Dr  Armftrong, 
as  they  in  general  not  only  aggravate  the  fymptoms  al¬ 
ready  prefent,  but  are  fometimes  the  origin  of  convul- 
fions.  Bloodletting  is  not  to  be  thought  of  in  any  flage 
of  the  diforder. 

Although  frequent  purging,  however,  be  not  recom¬ 
mended,  yet  a  fingle  vomit  and  purge  are  advifed  in 
the  beginning  of  the  diforder,  with  a  view  to  evacuate 
fuch  indigefted  matter  and  mucus  as  happens  to  remain 
in  the  ftomaeh  and  bowels.  Thefe  having  operated 
properly,  there  is  feldom  oceafion  for  repeating  them ; 
and  it  is  fuffieient,  if  the  body  be  coftive,  to  throw  up, 
every  feeond  or  third  day,  a  clyftcr,  compofed  of  fome 
grains  of  aloes,  diffolved  in  five  or  fix  ounces  of  infufion 
of  chamomile. 

The  principal  part  of  the  cure,  however,  depends 
upon  external  applications  to  the  bowels  and  ftomaeh  j 
and  as  the  caufe  of  the  diforder  is  of  a  cold  nature,  the 
applications  muft  be  warm,  cordial,  and  invigorating  ; 
and  their  adtion  muft  be  promoted  by  conftant  adtual 
heat. 

When  any  nervous  fymptoms  come  on,  or  remain  af¬ 
ter  the  diforder  is  abated,  they  are  eafily  removed  by 
giving  a  pill  with  a  grain  or  two  of  afafoetida  once  or 
twice  a-day. 

The  diagnoftics  of  worms  are  very  uncertain ;  but, 
even  in  real  worm  cafes,  the  treatment  above  recom¬ 
mended  would,  it  is  imagined,  be  much  more  effica¬ 
cious  than  the  pradtiee  commonly  had  recourfc  to.  As 
worms  either  find  the  conflitution  weakly,  or  very  foon 
make  it  fo,  the  frequent  repetition  of  purges,  particu¬ 
larly  mercurials,  cannot  but  have  a  pernicious  effedL 
Bear’s-foot  is  ftill  more  exceptionable,  being  in  truth 
to  be  ranked  rather  among  poifons  than  medicines. 
Worm  feed  and  bitters  are  too  offenfive  to  the  palate 
and  ftomaeh  to  be  long  perfifted  in,  though  fometimes 
very  ufeful.  The  pow7der  of  coralline  creates  difguft 
by  its  quantity  \  and  the  infufion  of  pink  root  is  well 
known  to  oceafion  now  and  then  vertiginous  complaints 
and  fits. 

Fomenting  the  belly  night  and  morning  with  a 
ftrong  decodtion  of  rue  and  wormwood,  is  much  re¬ 
commended.  It  is  a  perfedtly  fafe  remedy,  and,  by 
invigorating  the  bowels,  may  therefore  have  fome  in¬ 
fluence  in  rendering  them  capable  of  expelling  fueh 
worms  as  they  happen  to  contain.  After  the  fomenta¬ 
tion,  it  is  advifed  to  anoint  the  belly  with  a  liniment, 
compofed  of  one  part  of  eflential  oil  of  rue,  and  two 
parts  of  a  decodtion  of  rue  in  fweet  oil.  It  is,  howrever, 
a  matter  of  great  doubt  whether  thefe  external  applica¬ 
tions,  in  confequence  of  the  articles  with  which  they 
are  impregnated,  exert  any  influence  on  the  worms 
themfelves. 

The  diet  of  children  difpofed  to  wTorms  fhould  be 
warm  and  nouriffiing,  confifting  in  part  at  leaf!  of  ani¬ 
mal  food,  which  is  not  the  worfe  for  being  a  little  fea- 
foned.  Their  drink  may  be  any  kind  of  beer  that  is 
tvell  hopped,  with  now  and  then  a  fmall  draught  of 
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porter  or  negus.  A  total  abftinencc  from  butter  is  Medical 
not  fo  neceflary,  perhaps,  as  is  generally  imagined.  r^Pr«deme 
Poor  cheefe  muft  by  all  means  be  avoided  :  but  fucli  ^ 

as  is  rich  and  pungent,  in  a  moderate  quantity,  is  par¬ 
ticularly  ferviceable.  In  the  fpurious  worm  fever,  the 
patient  ffiould  be  fupported  occalionally  by  fmall  quan¬ 
tities  of  broth  \  and,  at  the  clofe  of  it,  w  hen  the  appe¬ 
tite  returns,  the  firft  food  given  fhould  be  of  the  kinds 
above  recommended. 

The  diet  here  recommended  will,  perhaps,  be 
thought  extraordinary,  as  the  general  idea  is  at  pre¬ 
fent,  that,  in  the  management  of  children,  nothing 
is  fo  much  to  be  avoided  as  repletion  and  rich  food.  It 
is  no  doubt  an  error  to  feed  -children  too  well,  or  to 
indulge  them  with  wine  and  rich  fauces  ;  but  it  is 
equally  an  error  to  confine  them  to  too  ftri<ft  or  too 
poor  a  diet,  which  weakens  their  digeftion,  and  ren¬ 
ders  them  much  more  fubjedf  to  diforders  of  every 
kind,  but  particularly  to  diforders  of  the  bowels.  In 
regard  to  the  fpurious  worm  fever,  if  it  be  true  that 
acid  fruits  too  plentifully  eaten  are  the  general  caufe 
of  it,  it  follows  as  a  confequence,  that  a  warm  nutri¬ 
tious  diet,  moderately  ufed,  will  moft  effectually  coun¬ 
teract  the  mifehief,  and  fooneft  reftore  the  natural 
powers  of  the  ftomaeh.  Befidcs,  if  the  diforder  does 
not  readily  yield  to  the  methods  here  direCtcd,  as  there 
are  many  examples  of  its  terminating  by  an  inflamma¬ 
tion  and  fuppuration  of  the  navel,  it  is  highly  advife- 
able  to  keep  this  probability  in  view7,  and,  by  a  mode¬ 
rate  allowance  of  animal  food,  to  fupport  tliofc  powers 
of  nature,  from  w  hich  only  fuch  a  happy  crifis  is  to  be 
expcCted. 

Befides  thefe,  many  other  difeafes  might  here  be 
mentioned,  which,  if  not  peculiar  to  infants,  are  at 
leaft  peculiarly  modified  by  the  infant  ftate.  But  into 
details  rcfpeCting  thefe  we  cannot  propofe  to  enter.  It 
is  fuffieient  to  fay,  that  due  regard  being  paid  to  age 
and  conflitution,  the  cure  is  to  be  conducted  on  the 
fame  general  principles  as  in  the  adult  ftate. 

MEDICAL  JURISPRUDENCE.  4n 

During  the  progrefs  of  feienee  in  Europe  this  fub- 
jeCf  has  not  been  altogether  ncgleded.  But  w  e  may 
fafely  venture  to  affert,  that  even  from  many  enlighten¬ 
ed  governments  it  has  hitherto  claimed  much  lefs  at¬ 
tention  than  its  importance  merits.  At  the  Britifh 
univerlities  this  has  been  too  much  the  cafe.  It  is 
indeed  true,  that  for  near  20  years  a  few  lcClures  on 
this  fuhjcCt  have  been  delivered  at  the  univerfity  of 
Edinburgh,  by  the  profeffor  of  the  inftitutions  of  medi¬ 
cine.  But  he  could  by  no  means  confider  the  fubjeCt 
on  that  extenfive  fcale  which  its  importance  merited. 

And  he  had  often  exprefled  his  regret,  that,  as  in  fe- 
vcral  cf  the  foreign  univerfities,  a  profeflcrfhip  had  not 
been  inftituted  for  the  exprefs  purpofe  of  giving  a  courfe 
of  leClures  on  medical  jurifprudenee.  That  dtfeCl, 
however,  in  medical  education  at  Edinburgh  is  now 
fupplied.  When  that  able  and  upright  ftatefman  Lord 
Grenville,  to  whom  every  thing  that  regarded  the  laws 
of  his  country  was  an  objeCt  of  peculiar  attention,  was 
at  the  head  of  his  majefty’s  councils,  a  regius  profeffor- 
fhip  of  juridical  and  political  medicine  was  eftablifhed 
in  the  univerfity  of  Edinburgh  by  a  royal  warrant. 
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ledicalJa- And  there  is  every  reafon  to  hope,  that  this  appoint- 
i'pradoncp.  mcnt  will  be  attended  with  many  effedts  highly  benefi- 
’  v  ^  cial  to  the  nation. 

A  fhort  view  of  the  extent  and  importance  of  this 
fubjedt  will,  we  prefumc,  not  be  unacceptable  to  the  in¬ 
telligent  reader. 

Whatever  aid  the  fcience  of  medicine  can  contribute 
towards  the  good  of  the  Hate,  and  the  execution  of  its 
laws,  has  been  by  the  Germans  denominated  State  Me¬ 
dicine  ;  a  new,  but  not  improper,  appellation,  for  that 
branch  of  knowledge  which  many  writers  have  termed 
Medical  Jurifprudence. 

It  comprehends  both  medical  police  and  juridical 
medicine.  The  former  confifts  of  the  medical  precepts 
wrhich  may  be  of  ufe  to  the  legiflature  or  to  the  magi¬ 
stracy.  The  latter  is  the  aggregate  of  all  the  informa¬ 
tion,  afforded  by  the  different  branches  of  medicine, 
which  is  neceffary  for  elucidating  doubtful  queftions  in 
courts  of  law. 

Although  there  are  fome  traces  of  juridical  medicine 
in  the  Juftinian  code  ;  fuch  as  determining  the  real  pe¬ 
riod  of  birth,  with  a  view  to  prevent  the  impofition  of 
fpurious  children  :  it  properly  originated  with  the  code 
of  laws  enadted  by  the  emperor  Charles  V.  under  the 
name  of  Conjlitutio  criminal  is  Carolina  ;  in  which  it  is 

i  ordained,  that  the  opinions  of  phyficians  fliould  be  ta¬ 

ken,  with  regard  to  the  danger  of  wounds,  child-mur¬ 
der,  murder,  poifoning,  procured  abortion,  concealed 
pregnancy,  Sec.  Thefe  diredtions,  and  the  impoflibili- 
ty  which  was  found  of  determinating  many  queftions 
by  limply  legal  means,  induced  fome  legiflators  to  en¬ 
join,  that  all  tribunals  and  judges  fliould  procure  from 
fworn  phyficians,  appointed  to  this  office,  their  opi¬ 
nions  concerning  all  the  fubjedts  to  be  mentioned  here¬ 
after. 

Since  that  time,  it  has  been  treated  fyflematically 
by  many  learned  men  ;  fuch  as  Fortunatus  Fidelis, 
Zacchias,  Alberti,  Hcbenftreit, Haller,  Ludwig,  Plcnck; 
and  laftly,  in  the  moft  mafterly  manner,  by  Metzger. 
Numberlefs  differ tations  have  been  written  on  all  its 
parts  ;  and  among  thofe  who  contributed  to  its  advance¬ 
ment,  we  may  reckon  Ambrofe  Parry,  Bolin,  Butener, 
Morgagni,  Camper,  and  Gruner.  Colledtions  of  cafes, 
illuflrating  its  principles,  have  been  made  by  Amman, 
Daniel,  Bucholz,  Pyl,  Sclierf  and  Metzger.  Thefe 
are  only  a  few  of  the  principal  writers  who  have  at¬ 
tended  to  this  fcience  :  to  enumerate  more  would  be 
unncceffary. 

From  its  very  nature,  it  is  evident  how  neceffary  a 
knowledge  of  this  fcience  muff  be  to  every  medical 
practitioner,  who  is  liable  to  be  called  upon  to  illuflrate 
any  queflion  comprehended  under  it  before  a  court  of 
juflicc.  On  his  anfwers,  the  fate  of  the  accufed  perfon 
mufl  often  depend  ;  both  judge  and  jury  regulating  their 
decifion  by  his  opinion.  On  the  other  hand,  while  he 
is  delivering  his  fentiments,  his  own  reputation  is  before 
the  bar  of  the  public.  The  acutenefs  of  the  gentlemen 
of  the  law  is  univerfally  acknowledged  ;  the  verfatility  of 

I  their  genius,  and  the  quicknefs  of  their  apprclicnfionr 

are  rendered  almoft  inconceivable,  by  conftant  exercife. 
It  is  their  duty  to  make  every  poflible  vxertion  for  the 
interefl  of  their  client,  and  they  feldom  leave  unnoticed 
any  inaccurate  or  con  trad iClory  e  vidence.  Howf  cau¬ 
tious  mufl,  then,  a  medical  pradlitioner  be,  when  ex¬ 
amined  before  fuch  men,  when  it  is  their  duty  to  expofe 
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his  errors,  and  magnify  his  uncertainties,  till  his  evi- Medical  Ju- 
dence  feem  contradictory  and  abfurd  ?  How  often  mufl  d*Pru^enc<t; 
he  expofe  himfelf  to  fuch  fevere  criticifm,  if  he  be  not 
mafler  of  the  fubjeCt  on  which  he  is  giving  evidence,  and 
have  not  arranged  his  thoughts  on  it  according  to  juft  •  ^ 

principles  ?  On  the  other  hand,  he  may  deferve  and  gain 
much  credit,  by  fo  public  a  difplay  of  judgment  and 
profefiional  knowledge. 

Some  acquaintance  with  this  part  of  medical  fcience 
mufl  be  ufeful  at  leaft,  and  fometimes  neceffary,  to 
judges  and  lawyers.  They  will  thus  be  enabled  to 
eflimate  how  much  they  may  depend  on  the  opinion  of 
any  phyfician,  and  will  know  how  to  direCt  their  que¬ 
ftions,  fo  as  to  arrive  at  the  truth,  and  avoid  being  mif- 
led  by  his  partiality  or  favourite  opinions.  To  the 
lawyer  who  conduCls  the  defence  of  an  accufed  perfon, 
in  a  criminal  cafe,  it  is  almoft  indifpenfablc  ;  without 
it,  he  cannot  do  juflicc  to  the  eaufe  of  his  client. 

Before  criminal  courts,  the  queftions  which  occur  moft 
generally  are,  refpedting 

1.  The  eaufe  of  death,  as  afeertained  from  the  ex¬ 

amination  of  the  body. 

2.  The  fufficiency  of  the  fuppofed  eaufe  to  have 

produced  death. 

3.  Probable  event  of  wmunds,  contufions,  See . 

4.  The  importance  of  the  part  injured. 

5.  Suppofed  child-murder;  whether  ftill-born  or 

not. 

6.  Whether  death  accidental  or  intended. 

7.  Abortion  ;  its  having  occurred, 

8.  Spontaneoufly,  from  habit  ;  accidentally,  from 

external  violence  or  paflions  of  the  mind ;  or 

intentionally,  from  the  introdudtion  of  a  ftiarp 

inftrument,  ufe  of  certain  drugs,  &c. 

9.  Rape ;  its  being  attempted  or  confummated ; 

recent  or  previous  defloration. 

10.  The  refponfibility  of  the  accufed  for  his  adtions. 

Before  civil  courts  the  queftions  generally  regard, 

1.  The  ft  ate  of  mind  5  madnefs,  melancholy,  idio- 

tifm. 

2.  Pregnancy  ;  concealed,  pretended. 

3.  Parturition;  concealed,  pretended, retarded, pre¬ 

mature. 

4.  The  firft-born  of  twins. 

5.  Difeafes  ;  concealed,  pretended,  imputed. 

6.  Age  and  duration  of  life. 

Before  conftftorial  courts,  the  fubjedts  inveftigated  are, 

1.  Impotence;  general,  relative,  curable,  incurable. 

2.  Sterility ;  curable,  relatively  incurable,  abfolute- 

ly  incurable. 

3.  Uncertainty  of  fex  ;  hermaphrodites. 

4.  Difeafes  preventing  cohabitation  ;  venereal  dif- 

eafe,  leprofy, .  &c. 

MEDICAL  POLICE.  41* 

Of  incomparably  greater  confequence,  and  more 
widely  extended  influence,  is  the  fecond  divifion  of  this 
fubjedt.  It  regards  not  merely  the  welfare  of  individu¬ 
als,  but  the  profperity  and  fccurity  of  nations.  It  is 
perhaps  the  moft  important  branch  of  general  police  ; 
for  its  influence  is  not  confined  to  thofe  whom  acciden¬ 
tal  circumftances  bring  within  its  fphere,  but  extends 
over  the  whole  population  of  the  ftate. 

Many 
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Many  of  its  principles  have  been  long  acknowledged, 
—  and  coniidered  as  neceflary  confeauences  of  medical  and 
political  truths  \  and  fome  few  of  them  have  acquired 
the  authority  of  laws.  But  it  was  referred  for  the  phi¬ 
lanthropic  Frank,  to  colled!  the  whole  into  one  vaft 
and  beneficent  fyflem,  and  to  feparate  it  from  juridical 
medicine  ;  in  the  old  fyftems  of  which,  it  was  ncgleCt- 
ed,  or  mentioned  only  in  a  few  fhort  paragraphs.  His 
enlarged  mind  perceived  at  once,  and  fully  vindi¬ 
cated  its  importance.  The  very  name  of  Medical  Po¬ 
lice,  is  now  fufficient  to  attraCt  the  attention  of  legifla- 
tors  and  of  magillrates,  and  to  make  them  defirous  of 
becoming  acquainted  with  its  principles,  and  anxious  to 
fee  them  carried  into  execution.  In  faCl,  its  influence 
is  already  vifible  in  the  countries  where  it  is  cultivated. 
If  the  principles  of  medical  police  were  feparated  from 
the  profeflional  part  of  medicine,  and  communicated  in 
a  form  generally  intelligible,  in  what  country  have  we 
reafon  to  expeCt  more  beneficial  effeCls  from  its  influ¬ 
ence  than  this  ?  Where  is  the  fpirit  of  patriotifm  and 
benevolence  fo  prevalent  ?  What  nation  is  more  gene¬ 
rous  in  its  public  inflitutions.  Where  does  the  indivi¬ 
dual  facrifice  a  part  of  his  wealth  fo  -willingly  for  the 
benefit  of  the  community  ?  It  feems  only  neceflary  to 
prove  that  an  undertaking  will  be  of  advantage  to  the 
Hate,  to  have  it  carried  into  inflant  execution.  But, 

••  can  medical  knowledge  be  more  ufefully  employed  than 
in  pointing  out  the  means  of  preferring  or  improving 
health  ;  of  fupplying  healthy  nourifhment  to  the  poor, 
epecially  in  times  of  fcarcity ;  of  oppofmg  the  intro¬ 
duction  of  contagious  difeafes,  and  of  checking  their 
progrefs  5  of  fecuring  to  the  indigent  the  advantages  in¬ 
tended  by  their  benefactors  5  of  rearing  the  orphan  to 
be  the  fupport  of  the  nation  which  has  adopted  him  ; 
and  of  diminifhing  the  horrors  of  confinement  to  the 
poor  maniac  and  the  criminal  ?  Thefe  good  effects 
are  not  to  be  promoted  fo  much  by  rigid  laws,  as  by 
recommendation  and  example.  Nor  can  it  be  reafon- 
ably  objected  to  a  fyflem  of  medical  police,  that  it  is  a 
pleafing  dream,  which  flatters  the  imagination,  but  the 
execution  of  which  is  in  reality  impracticable.  As 
well  might  we  entirely  throw  afide  the  rules  of  hu¬ 
manity,  becaufe  no  one  is  able  to  obferve  them  all ; 
or  live  without  laws,  becaufe  no  exiting  code  is  unex¬ 
ceptionable. 

Medical  police  may  be  defined,— The  application  of 
the  principles  deduced  from  the  different  branches  of 
medical  knowledge,  for  the  promotion,  prefer vation  and 
refloration  of  general  health. 

The  effects  to  be  expected  from  it  are  the  general 
welfare  of  the  flate,  and  increafe  of  healthy  population  j 
and  are  to  be  attained  by  means  of  public  in  Hi  tut  ions, 
exprefs  laws,  and  popular  inflection.  Intruding  the 
people,  and  convincing  them  of  the  propriety  of  certain 
precautions  and  attentions,  in  regard  to  their  own  and 
the  general  flate  of  health,  are  neceflary  to  fecure  the 
good  effects  of  ^our  public  inflitutions  and  regulations  ; 
to  obtain  refpect  and  obedience  in  many  things,  to 
which  no  exprefs  law  can  be  adapted  }  and,  to  induce 
them  to  forego  what  may  be  prejudical  to  the  fafety  of 
the  community,  and  of  themfelves. 

Public  medical  inflitutions  and  laws,  nrnfl  be  adapted 
to  the  country  for  which  they  are  intended.  Many  lo¬ 
cal  circum fiances,  national  character,  habits  of  life,  pre¬ 
valent  cufloms  and  profeflions,  fituation,  climate,  &c 
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make  confiderable  varieties  neceflary.  And  many  in-  Me(!icj, 
ftitutioas,  many  a  law  which  would  be  highly  beneficial  Police*  | 

to  the  public  health,  in  fome  circum  fiances,  would  be  ' - v~— - 

ufelefs,  impracticable,  and  even  hurtful,  in  others. 

Thefe  caufes  and  their  effe&s,  mull,  therefore,  be  par- 
ticularly  attended  to. 

The  principal  authors  who  have  writen  on  this  fub- 
jeft,  are  Alberti,  Heifler,  Plaz,  Frank,  Kuffty,  Metz¬ 
ger,  and  Hebenllreit ;  to  whom  we  may  add  Howard 
and  Rumford 

The  fubjects  which  it  comprehends,  cannot  be  claf- 
fed  very  regularly  or  fyflematically.  Its  views. will  be 
different,  according  to  oecafional  and  temporary  caufcs  j 
and  its  interference  may  fometimes  be  advantageouflv 
extended  beyond  what  may  feem  the  ftriCl  limits  of  a 
branch  of  the  medical  profeffion. 

Medical  Police  relates  to 

The  Situation  of  Places  of  Abode.  ConftruCtioU 
of  houies. 

Air.  Means  of  countera&ing  its  impurity— Its  various 
impregnations. 

Water.  Its  neceffity  and  purity. 

Food.  Its  various  kinds — Comparative  quantities  of 
nourifhment  afforded  by  them — Cheaper 
kinds,  which  may  be  fafely  fubftituted  in 
times  of  fcarcity — Bread — Animal  food — 

Butcher  meat — Fifh — Vegetables — VeflTels 
Cookery  •  Healthy  ;  (Economical. 

DRINK*  Beer — Ale — Porter — Cyder — Spirituous  li¬ 
quors — Wine — Warm  drinks — Adultera¬ 
tions  of  thefe  liquors— Iiurtful  additions— 

Veffels. 

Fire  and  Light. 

Clothing. 

Cleanliness. 

Professions.  Manufacturers — Mechanics— Soldiers 
—  Sailors — Men  of  letters. 

Healthy  Propagation. 

Pregnant  and  Puerperal  Women. 

New-Born  Infants.  Regiflers  of  birth. 

Physical  Education. 

Prevention  of  Accidents.  From  poifon— Hurtful 
Effluvia — Maniacs — Rabid  animals. 

Restoration  of  the  Apparently  dead.  Human* 

Societies — Care  of  the  dying — Danger  of 
too  early — too  late  burial — Places  of  inter¬ 
ment — manner  of  conduCling  it — Bills  of 
mortality. 

Contagious  and  Epidemic  diseases.  Plague — Pu¬ 
trid  fever* — Dyfentery — Smallpox — Inocu¬ 
lation — Extirpation  of  them — Leprofy — 

Itch  and  pox — Precautions  to  be  taken, 
to  prevent  their  introduction,  to  diminifli 
their  violence,  to  deflroy  their  caufe,  and  to 
countera£l  their  effeCls. 

Management  of  Public  Institutions  in  which 
many  people  are  colleCled  under  the  care  of 
the  public. 

Hofpitals  for  the  Indigent : 

1.  Lying-in  Hofpitals. 

2.  Foundling  ditto. 

3.  Orphan  ditto. 

4.  Hofpitals  for  Education. 

5.  Aged 


Military  Hofpitals  : 

Prifoners  of  War. 

Lazarettoes. 

Work-houfes. 

Priforis. 

Hofpitals  for,  the  Sic!?;. 

Maniacs. 

Convalefccnts. 

Incurables. 

Obfervations  on  the  Means  of  preferring  Health. 

Having  now  treated  of  all  the  moft  important  difeafes 
to  which  the  human  body  is  fubjedted,  we  fhall  conclude 
i.li£  artiele  Medicine,  with  a  few  obfervations  on  the 
means  of  preferving  health,  both  for  the  general  manage¬ 
ment  of  valetudinarians,  and  of  thofe  alfo  who  with  to 
obtain  long  life  and  good  health  by  avoiding  the  caufes 
of  thofe  difeafes  which  the  human  fpecies  often  bring 
upon  themfelves.  On  this  fubje£l  much  has  been  writ¬ 
ten  at  almoft  every  period  of  medicine.  And  we  may 
refer  thofe  readers  who  with  for  a  full  and  extenftve 
view  of  this  interesting  fubjedl  to  a  very  elaborate  work 
lately  publilhed  by  Sir  John  Sinclair,  Bart,  entitled  the 
Code  of  Health  and  Longevity.  Here  we  cannot  pro- 
pofe  to  give  even  an  abridged  view  of  this  exteniive  in¬ 
quiry  ;  but  mult  content  ourfelvcs  with  offering  only  a 
very  few  general  obfervations. 

4*3  I.  Rules  for  the  Management  of  Valetudinarians. 

That  part  of  the  medical  fyftem  which  lays  down 
rules  for  the  prefervation  of  health,  and  prevention  of 
difeafes,  termed  Hygieuia ,  is  not  to  be  ftridlly  underftood 
as  if  it  refpe£led  only  thofe  people  wrho  enjoy  perfect: 
health,  and  who  are  under  no  apprehenfions  of  difeafe, 
for  fuch  feldom  either  defire  or  attend  to  medical  ad¬ 
vice  ,  but  is  rather  confidcred  as  relating  to  valetudi¬ 
narians,  or  fuch  as,  though  not  a&ually  lick,  may  yet 
have  fufficient  rcafon  to  fear  that  they  will  foon  become 
fo  :  hence  it  is  that  the  rules  mull  be  applied  to  corredl 
morbific  difpofitions,  and  to  obviate  various  particulars 
which  were  Ihovvn  to  be  the  remote  or  pollible  caufes  of 
difeafes. 

From  tl\e  way  in  which  the  feveral  temperaments 
are  commonly  mentioned  by  fvfteraatic  writers,  it  fliould 
feem  4s  if  they  meant  that  every  particular  con  dilution 
might  be  referred  to  one  or  other  of  the  four ;  but  this 
is  far  from  being  the  cafe,  fince  by  ,  much  the  greater 
number  of  people  have  temperaments  fo  inditlimftly 
marked,  that  it  is  hard  to  fay  to  which  of  the  tempera¬ 
ments  they  belong. 

When  we  a&ually  meet  with  particular  perfons  who 
have  evidently  either, 

1.  Top  much  ftrength  and  rigidity  of  fibre,  and  too 
much  fenfibiliiy  \ 

2.  Too  little  ftrength,  and  yet  too  much  fenfibi- 
Hty  *, 

3.  Too  much  ftrength,  and  but  little  fenfibillty  \ 

or’ 

4.  But  little  fcnfibility  joined  to  weak  refs  *, 

we  fhould  look  on  fuch  perfons  as  more  or  lefs  in  the 
Vol.  XIII.  Part  II. 
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valetudinary  Hate,  who  require  that  thefe  morbific  dif-  ^eans  of 
pofitions  De  particularly  watched,  leit  i.ucy  fail  into  p^erv,'r^ 
thofe  difeafes  which  are  connected  with  the  different  . 

temperaments. 

People  of  the  firff -mentioned  temperament  being 
liable  to  fuffer  from  continued  lovers,  Specially  of  Lne 
inflammatory  fpecies,  their  fcheme  of  preferving  health 
fhould  confiit  in  temperate  living,  with  refpeei  Doth 
diet  and  exereife  \  they  fhould  ltudiouuy  avoid  immo¬ 
derate  drinking,  and  be  remarkably  cautious  leit  any 
of  the  natural  difeharges  be  checked.  People  ot  this 
habit  bear  evacuations  well,  especially  bleeding  :  they 
ought  not,  however,  to  lofe  blood  but  when  they  really 
require  to  have  the  quantity  leffened  j  beeaufe  too 
much  of  this  evacuation  would  be  apt  to  reduce  the 
conftitution  to  the  fccond-mentioned  ttmpei ament,  in 
which  ftrength  is  deficient,  but  fcnfibility  icdiindant. 

Perfons  of  the  fecond  temperament  are  remarkably 
prone  to  fuffer  from  painful  and  fpafmodic  dileaies,  and 
are  eafily  ruffled  ;  and  thofe  of  the  (after  fex  who  have 
this  delicacy  of  habit,  are  very  much  difpohd  to  hyfte- 
rieal  complaints.  The  fcheme  here  fhould  be,  to 
ftrcngtheii  the  folids  by  moderate  exereife,  cold  bath¬ 
ing,  cinchona,  and  chalybeate  waters  ;  particular  at¬ 
tention  fhould  conftantly  be  had  to  the  ftate  of  the 
digeftive  organs,  to  prevent  them  from  being  overload¬ 
ed  with  any  fpecies  of  faburra  which  might  engender 
flatus,  or  irritate  the  fenfible  membranes  of  the  flomach 
and  inteftines,  from  whence  the  diforder  would  foon  be 
communicated  to  the  whole  nervous  fyftcm.  Perfons 
of  this  conftitution  fhould  never  take  any  of  the  draftic 
purges,  or  ftrong  emetics  •,  neither  fhould  they  lofe 
blood  but  in  cafes  of  urgent  neceflity.  But  a  principal 
{hare  of  management,  in  thefe  extremely  irritable  con- 
flitutions,  confifts  in  avoiding  all  fudden  changes  of 
every  fort,  efpecially  thofe  with  refpedl  to  diet  and 
clothing,  and  in  keeping  the  mind  as  mueh  as  poifble 
in  a  ftate  of  tranquillity  :  hence  the  great  advantages 
which  people  of  this  frame  derive  from  the  ufe  of  me¬ 
dicinal  waters  drank  on  the  fpot,  on  account  of  that  free¬ 
dom  from  care  and  ferions  bufinefs  of  everv  kind,  which 
generally  obtains  in  all  the  places  plan;  ed  for  the  re¬ 
ception  of  valetudinarians. 

The  third- mentioned  temperament,  where  there  is 
an  excels  of  ftrength  and  but  little  fcnfibility,  does  not 
fetm  remarkably  prone  to  any  dift refling  or  danger ous 
fpecies  of  difeafe  ;  and  therefore  it  can  hardly  le  fup- 
pofed  that  perfons  fo  circumftaneed  will  ebhtr  oi  them- 
felvcs  think  of  any  particular  fcheme  of  management, 
or  have  rccourfe  to  the  faculty  for  their  inftrudlions : 
fuch  con  ft  i  tut  ions,  however,  we  may  obferve,  bear 
all  kinds  of  evacuations  well,  and  form-times  require 
them  to  prevent  an  over-fulnefs,  which  might  end  in. 
an  oppreftion  of  the  brain  or  fome  other  organ  ot  im¬ 
portance. 

But  the  fourth  temperament,  where  we  have  weak* 
nefs  joined  to  want  of  fenfibility.  is  exceedingly  apt  to 
fall  into  tedious  and  dangerous  difeafes,  arifing  from  a 
defeft  of  abforbent  power  in  the  proper  fets  of  veffels, 
and  from  languor  of  the  circulation  in  general  : 
whence  corpulency,  dropfv,  jaundice,  and  different 
degrees  of  fccrbutic  affection.  In  order  to  prevent 
thefe,  or  any  other  fpecies  of  accumulation  and  depra¬ 
vation  of  the  animal  fluids,  the  people  of  this  ccnfti- 
tution  fhould  ufe  a  generous  courfe  of  diet,  with  brifk 
3  P  Exereife, 
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5.  Aged. 

6.  Blind. 

7.  Maimed. 
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Means  of  exercife,  and  be  careful  that  none  of  the  fecrctions  be 
^HeTlth!*  interruPte^?nor  any  of  the  natural  difcharges  fuppreffed. 

*  y— ■  *  -Thefc  conditutions  bear  purging  well,  and  often  re¬ 

quire  it ;  as  alfo  the  ufe  of  emetics,  which  are  frequent¬ 
ly  found  neceffary  to  fupply  the  place  of  exercife,  by 
agitating  the  abdominal  vifeera,  and  are  of  fervice  to 
prevent  the  ftagnation  of  bile,  or  the  accumulation  of 
mucous  humours,  which  hinder  digeftion,  and  clog  the 
firft  paffages.  The  free  ufe  of  mudard,  horfe-radifli, 
and  the  like  fort  of  dimulating  dietetics,  is  ferviceable 
in  thefe  torpid  habits. 

When  the  general  mafs  of  fluids  is  increafed  beyond 
what  is  conducive  to  the  perfection  of  health,  there 
arifes  what  the  writers  term  a  plethora ,  which  may 
prove  the  fource  of  different  difeafes  $  and  therefore, 
when  this  overfulnefs  begins  to  produce  languor  and 
opprefhon,  care  fhould  be  taken  in  time  to  reduce  the 
body  to  a  proper  dandard,  by  abridging  the  food  and 
increafing  the  natural  difcharges,  ufing  more  exercife, 
and  indulging  lefs  in  fleep. 

But  in  oppofite  circumftances,  where  the  fluids  have 
been  exhauded,  wc  are  to  attempt  the  prevention  of 
further,  wade  by  the  ufe  of  flrengthening  domachics, 
nouri filing  diet,  and  indulgence  from  fatigue  of  body 
or  mind. 

.Vitiated  fluids  are  to  be  confidered  as  tainted  either 
with  the  different  kinds  of  general  acrimony,  or  as  be¬ 
traying  figns.of fome  of  the  fpecies  of  morbific  matter’ 
which  give  rife  to  particular  difeafes,  fuch  as  calculus, 
feurvy,  &c. 

During  the  date  of  infancy,  we  may  fometimes  ob- 
ferve  a  remarkable  acidity,  which  not  only  diows  itfelf 
in  the  fird  paffages,  but  alfo  feems  to  contaminate  the 
general  mafs  of  duids.  As  it  takes  its  rife,  however, 
from  weak  bowels,  our  views,  when  we  mean  to  pre¬ 
vent  the  ill  confequences,  mud  be  chiedy  directed  to 
drengthen  the  digedive  organs,  as  on  their  foundnefs 
the  preparation  of  good  chyle  depends  5  and  hence 
fmall  dofes  of  rhubarb  and  chalybeates  (either  the  na¬ 
tural  chalybeate  waters  mixed  with  milk,  or  the  murias 
ammonice  et  ferri  in  dofes  of  a  few  grains,  according 
to  the.  age  of  the  child),  are  to  be  adminidered  •  and 
the  diet  is  to  be  fo  regulated  as  not  to  add  to  this 
acid  tendency  :  brifk  exercife  is  likewife  to  be  enjoined, 
with  friClions  on  the  domach,  belly,  and  lower  extre¬ 
mities. 

Where  the  fluids  tend  to  the  putrefeent  date,  which 
fhows  itfelf  by  fetid  breath,  fponginefs  and  bleeding  of 
the  gums,  a  bloated  look  and  livid  cad,  the  diet  then 
fhould  be  chiedy  of  frefh  vegetables  and  ripe  fruits, 
with  wine  in  moderation,  due  exercife,  and  drengthen- 
ing  bitters. 

Where  acrimony  fhows  itfelf  by  itching  eruptions, 
uncommon  third,  and  fludiing  heats,  nothing  will  an- 
fwer  better  than  fuch  fulphureous  waters  as  the  Harrow- 
gate  and  Moffat,  at.  the  fame  time  ufing  a  courfc  of 
diet  that  diall  be  neither  acrid  nor  heating. 

So  far  with  refpeCt  to.  thofe  kinds  of  morbific  mat¬ 
ter  which  do  not  invariably  produce  a  particular  fpe¬ 
cies  of  difeafe  :  but  there  are  others  of  a  fpecific  nature, 
iome  of  which  are  generated  in  the  body  fpontaneouf- 
ly,  and  feem  to  arife  from  errors  in  diet,  or  other  cir- 
eumdances  of  ill  management  with  refpeCt  to  the  ani¬ 
mal  economy  *,  and  hence  it  is  fometimes  podible,  to 
a  certain  degree  if  not  altogether,  to  prevent  the  ill  con- 
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fequcnces.  Thus,  there  are  inftances  where  returns  of  Means  ef 
the  gout  have  been  prevented  by  adhering  driCtly  to  a  Pre^rvin2- 
milk  diet.  Health 

1  he  rheumatifm  has  alfo  been  fometimes  warded  off 
by  wearing  a  fiannel  fhirt,  or  by  ufing  the  cold  bath 
without  interruption. 

Calculus  may  be  retarded  in  its  progrefs,  and  pre¬ 
vented  from  creating  much  didrefs,  by  the  internal  ufe 
of  foap  and  lime-water,  by  foap-lees  taken  in  milk  or 
in  veal-broth,  or  by  the  ufe  of  aerated  alkaline  water, 
which  may  perhaps  be  confidered  as  being  both  more 
fafe  and  more  efficacious,  and  at  the  fame  time  more 
pleafant,  than  any  of  the  other  pradtices. 

The  feurvy  may  be  prevented  by  warm  clothing  and 
perfeverance  in  brifk  exercife,  by  drinking  wine  or  cy¬ 
der,  and  eating  freely  of  .  fuch  vegetable  fubdances  as 
can  be  had  in  thofe  fituations  where  this  difeafe  is  mod 
apt  to  fhow  itfelf. 

In  conditutions  where  there  is  an  hereditary  difpo- 
fition  to  the  fcrophula,  if  early  precautions  be  taken  to 
drengthen .  the  folids  by  cold  bathing,  a  nouriffiing 
courfe  of  diet,  and  moderate  ufe  of  wine,  the  conditu- 
tion  which  gives  rife  to  the  difeafe  will  probably  be 
prevented  from  producing  any  very  bad  effects. 

The  other  kinds  of  morbific  matter,  which  are  of  the 
fpecific  nature,  are  received  into  the  body  by  infection 
or  contagion. 

The  infedlion  of  a  putrid  fever  or  dyfentery  is  befl 
prevented  by  immediately  taking  an  emetic  on  the  fird 
attack  of  the  ficknefs  or  fhivering  •,  and  if  that  do  not 
completely  anfwer,  let  a  large  blider  be  applied  be¬ 
tween  the  flioulders  :  by  this  method  the  nurfes  and 
other  attendants  on  the  fick  in  the  naval  hofpitals  have 
often  been  preferved.  As  to  other  infectious  morbific 
matter,  we  mud  refer  to  what  has  already  been  faid 
when  treating  of  hydrophobia,  poifons,  gonorrhoea,  &c. 

The  ill  effeCts  which  may  arife  from  the  different 
fpecies  of  faburra,  are  to  be  obviated,  in  general,  by 
the  prudent  adminidration  of  emetics,  and  carefully 
abdaining  from  fuch  kinds  of  food  as  are  known  to 
caufe  the  accumulation  of  noxious  matters  in  the  fird 
paffages. 

Crude  vegetables,  milk,  butter,  and  other  oily  fub- 
dances,  are  to  be  avoided  by  perfons  troubled  with  a 
fournefs  in  the  domach  ;  brifk  exercife,  efpecially  ri¬ 
ding,  is  to  be  ufed,  and  thev  are  to  refrain  from  fer¬ 
mented  liquors  :  the  common  drink  fhould  be  pure 
water  j.  or  water  with  a  very  little  of  fome  ar¬ 
dent  fpirit,  fuch  as  rum  or  brandy.  Seltzer  and  Pyr- 
mont  waters  are  to  be  drunk  medicinally  ;  and  aroma¬ 
tic  bitters,  infufions,  or  tinClures,  acidulated  with  ful- 
phuric  acid,  will  be  found  ferviceable,  in  order  to 
drengthen  the  fibres  of  the  domach,  and  promote  the 
expulfion  of  its  contents,  thereby  preventing  the  too 
hady  fermentation  of  the  alimentary  mixture.  In  or¬ 
der  to  procure  immediate  relief,  magnefia  alba,  or  creta 
pr&parata ,  will  feldom  fail  ;  the  magnefia,  as  well  as 
the  chalk,  may  be  made  into  lozenges,  with  a  little 
fugar  and  mucilage  ;  and  in  that  form  may  be  carried 
about  and  taken  occafionally  by  people  affiiCfed  with 
the  acid  faburra. 

In  conditutions  where  there  is  an  exuberance  or  dag- 
nation  of  bile,  and  a  troublefome  bitternefs  in  the 
mouth,  it  is  neceffary  to  keep  the  bowels  always  free, 
by  taking  occafionally  fmall  dofes  of  pure  aloes,  oleum 
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jvteans  of  ricini ,  fupertartrite  of  potafs,  Tome  of  the  common  pur- 
preferving  gjng  lalts,  or  the  natural  purging  waters. 

Healthy  When  there  is  a  tendency  to  the  empyreumatic  and 
rancid  faburra,  people  ihould  carefully  avoid  all  the  va¬ 
rious  kinds  of  thofe  oily  and  high-feafoned  articles  of 
diet  generally  termed  made-dijhes ,  and  eat  fparingly  of 
plain  meat,  without  rich  iauches  or  much  gravy  ,  and 
in  thefe  cafes  the  moll  proper  drink  is  pure  water. 

4j4  II.  Rules  for  thofe  who  enjoy  perfedl  Health. 

There  can  be  no  doubt,  that,  in  general,  tempe¬ 
rance  is  the  true  foundation  of  health  ;  and  yet  the 
ancient  phylicians,  as  we  may  fee  in  the  rules  laid 
down  by  Celfus,  did  not  feruple  to  recommend  indul¬ 
gence  now  and  then,  and  allowed  people  to  exceed 
both  in  eating  and  drinking j  but  it  is  fafer  to  pro¬ 
ceed  to  excels  in  drink  than  in  meat  5  and  if  the 
debauch  Ihould  create  any  extraordinary  or  diftrefling 
degree  of  pain  or  ficknefs,  and  a  temporary  fever 
Ihould  enfue,  there  are  two  ways  of  lhaking  it  off, 
either  to  lie  in  bed  and  encourage  perfpiration,  or  to 
get  on  horfeback,  and  by  brilk  exercife  reftore  the 
body  to  its  natural  Hate.  The  choice  of  thefe  two 
methods  mull  always  be  determined  by  the  peculiar 
circumllances  of  the  parties  concerned,  and  from  the 

I  experience  which  they  may  before  have  had  which  a- 

grees  belt  with  them. 

If  a  perfon  Ihould  commit  excefs  in  eating,  efpe- 
cially  of  high-feafoned  things,  with  rich  fauces,  a 
draught  of  cold  water,  acidulated  with  fulphuric  acid, 
will  take  off  the  fenfe  of  weight  at  the  Itomach,  and 
affifl  digeltion  by  moderating  and  keeping  within 
bounds  the  alimentary  fermentation,  and  thus  prevent¬ 
ing  the  generation  of  too  much  flatus.  The  luxury  of 
ices  may  be  here  of  real  fervice  at  the  tables  of  the 
great,  as  producing  limilar  effefts  with  the  cold  water 
acidulated.  Perfons  in  thefe  circumllances  ought  not 
to  lay  themfelves  down  to  fleep,  but  Ihould  keep  up 
and  ufe  gentle  exercife  until  they  are  fenlible  that  the 
llomach  is  unloaded,  and  that  they  no  longer  feel  any 
oppreflive  weight  about  the  prsecordia. 

If  a  man  be  obliged  to  fall,  he  ought,  if  poflible, 
during  that  time,  to  avoid  laborious  work  :  after  differ¬ 
ing  fevere  hunger,  people  ought  not  at  once  to  gorge 
and  fill  themfelves  ;  nor  is  it  proper,  after  being  over¬ 
filled,  to  enjoin  an  abfolute  fall  :  neither  is  it  fafe  to  in¬ 
dulge  in  a  Hate  of  total  rell  immediately  after  exceflive 
labour,  nor  fuddenly  fall  hard  to  work  after  having  been 
long  without  motion ;  in  a  word,  all  changes  fhould  be 
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made  by  gentle  degrees  ;  for  though  the  conflitution  of  Means  of 
the  human  body  be  fuch  that  it  can  bear  many  altera- 
tions  and  irregularities  without  much  danger,  yet,  when  .  _  ^  * 

the  traniitions  arc  extremely  fudden,  there  is  a  great  rifk 
of  producing  fome  degree  of  diiorder. 

It  is  alfo  the  advice  of  Cellus  to  vary  the  feenes  of 
life,  and  not  confine  ourfelves  to  any  fettled  rules :  but 
as  inadlion  renders  the  body  weak  and  liftlef>,  and  exer¬ 
cife  gives  vigour  and  ftrength,  people  fhould  never  lung 
omit  riding,  walking,  or  going  abroad  in  a  carriage. 

Fencing,  playing  at  tennis,  dancing,  or  other  fimiiar 
engagements,  which  afford  both  exercife  and  amuftmt  nt, 
as  each  fhall  be  found  moll  agreeable  or  convenient,  are 
to  be  ufed  in  turn,  according  to  the  circumllances  and 
tendency  to  any  particular  fpecies  of  difeafe.  But  when 
the  weaknefs  of  old  age  fhall  have  rendered  the  body 
incapable  of  all  thefe,  then  dry  frictions  with  the  flefh- 
brufh  will  be  very  requifite  to  preferve  health,  by 
accelerating  the  flow  of  humours  through  the  fmalleft 
orders  of  veffels,  and  preventing  the  fluids  from  llag- 
nating  too  long  in  the  cellular  interlaces  of  the  flefliy 
parts. 

Sleep  is  the  great  reflorer  of  ftrength  ;  for,  during 
this  time,  the  nutritious  particles  appear  to  be  chiefly 
applied  to  repair  the  walk,  and  replace  thofe  that 
have  been  abraded  and  wafhed  off  by  the  labour  and 
exercife  of  the  day  \  but  too  much  indulgence  in  fleep 
has  many  inconveniencies,  both  with  refpecl  to  body 
and  mind,  as  it  blunts  the  fenfes,  and  encourages  the 
fluids  to  flagnate  in  the  cellular  membrane ;  whence 
corpulency,  and  its  neceffary  confequences  languor  and 
weaknefs. 

The  proper  time  for  fleep  is  the  night,  when  darknefs 
and  filence  naturally  bring  it  on :  fleep  in  the  daytime, 
from  noife  and  other  circumllances,  is  in  general  not  fo 
found  or  refrefhing ;  and  to  fome  people  is  really  diftrefs- 
ful,  as  creating  an  unufual  giddinefs  and  languor,  efpe- 
cially  in  perfons  addi£led  to  literary  purfuits.  Cuflom, 
however,  frequently  renders  fleep  in  the  day  neceffary  ^ 
and  in  thofe  conflitutions  where  it  is  found  to  give  real 
refrefhment,  the  propenfity  to  it  ought  to  be  indulged, 
particularly  in  very  advanced  age. 

With  regard  to  the  general  regimen  of  diet,  it  has  al¬ 
ways  been  held  as  a  rule,  that  the  fofter  and  milder  kinds 
of  aliment  are  moft  proper  for  children  and  younger  fub- 
je£ls :  that  grown  perfons  fhould  eat  what  is  more  fub- 
flantial ;  and  old  people  leffen  their  quantity  of  folid 
food,  and  increafe  that  of  their  drink  both  of  the  dilu¬ 
ent  and  cordial  kind. 
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Adipsia,  Gen.  108. 
Ageustia,  Gen.  99. 
Amaurosis,  Gen.  93. 
AmEnorrhoea,  Gen.  126. 
Amentia,  Gen.  6^. 
Anaphrodisia,  Gen.  109. 
Anasarca,  Gen.  75. 
Anesthesia,  Gen.  100. 


N°  376 

Anorexia,  Gen.  107. 
Anosima,  Gen.  98. 

N°  37J 

365 

Abortus , 

Abfcefs  of  the  lungs, 

N°  247 
186 

366 

Aphonia,  Gen.  no. 

379 

Acute  rheumatifm, 

2Q$ 

360 

Aphtha,  Gen.  35. 

233 

Acrimony  of  the  blood, 

I03 

402 

Apoplexia,  Gen.  42. 

2J5 

A  dynamic?, 

^Egyptian  phylicians, 

271 

326 

Arthropuosis,  Gen.  25. 

216 

2 

377 

Ascites,  Gen.  79. 

343 

JEfculapius , 

4 

339 

Asthma,  Gen.  55. 

292 

AEtius , 

Alexander , 

43 

366 

Atrophia,  Gen.  70. 

333 

44 

3  p  2 

Amentia , 

Amentia ,  N°  32  6 

Amphimerina  card  ia ca ,  1  j  1 

paludofa,  1  j  2 

Anaphrodi/ta ,  377 

Angina  pe&oris,  403 

Ani.na l  fat,  72 

Anxiety ,  76 

Apocenofes ,  385 

Apoplexy ,  fanguineous,  256 

lerous,  #  257 

hydrocephalic,  258 

Appearance  of  the  venereal  difeafe,  53 

Arabians ,  46 

Art  hr olynia ,  209 

Afclepiades ,  33 

Atonic  gout,  212 

E. 

Bulima,  Gen.  101.  369 

Bajlard  pleurify,  20  8 

Bleeding  at  the  nofe,  235 

Bloody  flux,  254 

B  ranks ,  182 

Buff-coloured  cruft  on  the  blood,  99 

Burning  fever,  140 

c. 


Caligo,  Gen.  92. 

Carditis,  Gen.  13. 

Catarrhus,  Gen.  40. 

Chlorosis,  Gen.  47.. 

Cholera,  Gen.  60. 

Chorea,  Gen.  51. 

Colica,  Gen.  59. 

Contractura,  Gen.  115. 
Convulsio,  Gen.  50. 

Cynanche,  Gen.  10. 

Cystitis,  Gen.  20. 

Cachexice , 

Canine  appetite, 
madnefe, 

Cardiac  fyncope, 

Catalepjis , 

CataraSl , 

Catarrh ,  from  cold, 

from  Contagion, 

Canfes  of  affe&ions  of  the  folids, 
Caufus , 

Celfus , 

Cellular  texture. 

Cephalalgia , 

Chemical  analyfis  of  the  animal  folid, 
Chickenpox , 

Childbed  fever, 

Children ,  difeafes  of, 

Chincough , 

Cholera , 

fpontaneous, 

accidental, 

Chronic  rheumatifm, 

Circulation , 

Coeliac  pafTion, 

College  of  Salernum, 

Confirmed  phthifis, 

Continued  fevers, 

Conjlantine , 

Confumption ,  pulmonary, 
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369 

422 
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70 
140 

40 

71 
405 

68 

226 

404 

410 
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239 
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49 
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Convulfive  tertian, 

Corpulency , 

Cofrvenefs, 

Cough, 

Cowpox , 

Ci'oup , 

D. 

Diahe-tes,.  Gen.  62. 
Diarrhoea,  Gen.  61. 
Dysecoea,  Gen.  96. 
Dysenteria,  Gen.  41. 
Dysofia,  Gen.  94. 

Dyspepsia,  Gen.  45. 
Dyspermatismus,  Gen.  125, 
Dyspnoea,  Gen.  56. 

Dysuria,  Gen.  124. 

Deafnefs , 

Debility , 

Delirium , 

Difficulty  of  difeharging  urine, 
Digefiion , 

depraved, 

Dfcovery  of  the  circulation, 
Difeafes  from  accidents, 

from  pafTions  of  the  mind, 
from  age  and  fex, 
from  climate, 
in  the  mufcular  power, 
DiJiinSlion  of  difeafes, 

Divifion  of  the  functions, 

Double  quartan, 
tertian, 

Oropfl), 

of  the  brain, 
of  the  breaft, 
of  the  abdomen, 
of  the  uterils, 
of  the  fcrotum, 

Diimbnefs , 

Duplicated  quartati, 
tertian, 

Dysafhejtte , 

Dyscineftce , 

Dysentery , 

Dysorexia , 

Z)  yspermatifnus, 

E. 

Elephantiasis,  Gen.  87. 
Enteritis,  Gen.  16. 

Enuresis,  Gen.  120. 

Efhidrosis,  Gen.  117. 
Epilepsia,  Gen.  53. 

Epiphora,  Gen.  1 18. 

Efistaxis,  Gen.  36. 

Erysipelas,  Gen.  26* 
Emphysema , 

Empirics, 

Empyema , 

Epi/epfy, 

Epifchefes, 

Erajiflratus , 

Eruptive  tertian, 

Erythema , 

Exanthemata , 

ExceJJive  perfpiration, 
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335 
108,  393 
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224 
180 

3^3 
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254 

361 

275 
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292 
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363 
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399 
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55 
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63 
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87 
57 

56 

IJo 

128 

339 
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342 

343 
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380 
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358 
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*95 
39° 

387 

286 
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218 

336 
33 
187 

286 
392 
31 

*34 
174 

217 

116 


ExceJJive  fchiift, 

Exciting  caufe  of  difeafes, 

F. 

Framboesia,  Gen.  89. 
Fainting, 

Fafe  appetite, 

Febres , 

Feeling, 

depraved, 

Fever,  continued, 
remittent, 
intermittent, 
fcarlet, 
childbed, 

Flooding, 

Fluor  albus. 

Furor  uterinus, 

G. 

Gastritis,  Gen.  15. 
Gonorrhoea-,  Gen.  121. 
Galen , 

Gout, 

Greek  phyfieians, 

Green  ficknefs, 

GW/#  ferena, 

H. 
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354 

272 
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126 

230 

404 

245 

373 

192 
39i 
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277 

360 


Hemoptysis,  Gen.  37. 
H^emorrhois,  Gen.  38. 
Hepatitis,  Gen.  17. 
Hydrocele,  Gen.  81. 
Hydrocephalus,  Gen.  76. 
HydromeTra,  Gen.  80. 
Hydrophobia,  Gen.  64. 
Hydrorachitis,  Gen.  77. 
Hydrothorax,  Gen.  78. 
Hypochondriasis,  Gen.  46. 
Hysteria,  Gen.  63. 
HysT^ritis,  Gen.  21. 
Hcemoi'rhagice , 
tl earing, 

depraved. 

Heartburn , 

He&ic  feVer, 

Hemiplegia , 

Hepatic  flux, 

Heveditajp  difeafes, 
Herophilus, 

Hippocrates , 

Hooping  cough, 

Hydrocephalic  apoplexy, 

I. 
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342 

276 

321 

204 


234 

80 

364 


300 

170 

267 


32 
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299 

258 
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Ischuria,  Gen.  123.  394 

Idiot  if m,  86,  326 

Iliac  paflion,  113 

Impetigines ,  348 

Incipient  phthifis,  238 

Incontinence  of  urine,  120 

Incubus ,  3  29 

Inflammation  of  the  bladder,  201 

of  the  brain,  1.76 

of  the  heart,  1 88 

of  the  inteftines,  195 

of  the  kidney,  200 

of  the  liver,  198 

Inflammation 
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Inflammation  of  the  lungs, 

J  of  the  rtiefentery, 

of  the  omentum, 
of  the  peritoneum, 
of  the  fpleen, 
of  the  ftomach, 
of  the  uterus, 
inflammatory  tertian, 

Inoculation , 

Intermittentes , 

Jntumef centime, 

irregular  tertian, 
itching, 

Jaundice , 

Jewijh  phyficians, 

K. 

Kiirg's  evil, 

Li 

Lepra,  Gen.  88. 

teucorrhcea , 

Lierttery, 

Locales, 

Lochial  difeharge,  immoderate, 
Locked  jaw, 

Loofenefs 
Lofs  of  voice, 

Lues  venerea, 

Lumbago , 

M. 

Mania,  Gen.  67. 
Melancholia,  Gen.  66. 
Menorrhagia,  Gen.  39. 
Miliaria,  Gen.  31. 

Mutitas,  Gen.  hi. 

Madnefs ,  melancholy, 
fufious, 

Malignant  fore  throat, 

Marcores , 

Mealies , 

Melancholy  and  mania, 

Melcene, 

Memory, 

Menfes,  immoderate  flow  of, 
Methodical  fedt, 

Mifplaced  gout, 

Mobility , 

Moderns, 

Morbid  thinnefs  of  the  blood, 
thicknefs  of  the  blood, 

Mumps, 

N. 

Nephritis,  Gen,  19. 
Nostalgia,  Gen.  106. 
Nymphomania,  Gen.  105. 
Naufea, 

Nettle  rafh, 

Nervous  confumption, 
fever, 

Nightmare, 

Nirles, 

o. 

Obstipatio,  Gen.  122. 
Odontalgia,  Gen.  23. 
Oneirodynia,  Gen.  68. 
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Ophthalmia,  Gen.  8.  N°  174 

Objlriitted  perfpiration,  1 1 5 

Occufional  fyncope,  274 

Odfophagus,  dangerous  affection  of,  /06 
Oribajius,  42 

Origin  of  difeafes,  62 


P. 

Palpitatio,  Gen.  54. 
Paracusis,  Gen.  97. 
Paralysis,  Gen.  43. 
Parapiionia,  Gen.  1 1 2. 
Pemphigus,  Gen.  34. 
Peritonitis,  Gen.  14. 
Pertussis,  Gen.  57. 

Pestis,  Gen.  27. 
Phlogosis,  Gen.  7. 
Phrenitis,  Gen.  9. 
Pktsconia,  Gen.  82. 
Physometra,  Gen.  74. 
Pica,  Gen.  103. 
Pneumatosis,  Gen.  72. 
Pneumonia,  Gen.  11. 
Polydipsia,  Gen.  102. 
Polysarcia,  Gen.  71. 
pROFUSIO,  Gen.  II 6. 
Pseudoblepsis,  Gen.  95. 
Psellismus,  Gen.  1 1 3. 
PtyalismuS,  Gen.  119. 
Pyrosis,  Gen.  58. 

Pain, 

Palpitation, 

Palfy >  .r 

from  poilons, 
Paracelfus, 

Paraplegia, 

Paulus , 

Peripneumonia, 

Phlegmajiee , 

Phlegmone, 

Phthijis, 

Piles, 

external, 

from  a  procidentia  ani, 

running, 

blind, 

Plague, 

Plethora, 

Plica  pokmica, 

Pleuritis, 

Podagra , 

Poifons, 

Praxagoras, 

Predifponent  caufe, 
Proximate  caufe, 

Puerperal  fever, 

Pulmonary  confumption,. 
Pulfation  of  the  arteries, 
Putrid  fever, 

Putrid  fore  throat, 

Pijrexuv, 

Quart  ana,  Gen.  2. 
Quotidiana,  Gen.  3. 
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MED 

Meihcls' .  MEDICIS,  Cosmo  de,  was  born  in  the  year  1389, 
V  and  was  in  the  prime  of  life,  at  the  death  of  his  father 
Giovanni.  His  condudt  was  diftinguiihed  for  urbanity 
and  kindnefs  to  the  fuperior  ranks  of  his  fellow-citizens, 
and  by  a  conftant  attention  to  the  wants  of  the  lower 
clafs,  whom  his  munificence  abundantly  relieved.  His 
prudence  and  moderation,  however,  could  not  reprefsthe 
ambitious  defigns  of  the  rival  families,  the  Florentines 
and  Medici )  for  in  1433,  Rinaldo  de  Albizi,  at  the 
head  of  a  formidable  party,  carried  the  appointment  of 
the  magiftraey.  On  returning  from  his  country  ieat  he 
was  feized  upon  by  his  adverfaries,  and  committed  to 
prifon.  The  confpirators  not  agreeing  as  to  the  proper 
method  of  difpatching  their  prifoner,  one  Peruzzi  re¬ 
commended  poifon,  which  was  heard  by  Cofmo,  who 
refufed  to  take  any  other  fuftcnance  than  a  final!  por¬ 
tion  of  bread.  In  this  dilmal  fituation  he  remained 
four  days,  (hut  up  from  all  his  kindred  and  friends, 
where  he  foon  expe&ed  to  be  numbered  with  the  dead. 
But  the  man  employed  to  take  him  off,  unexpe&edly 
proved  his  friend.  Malavolta,  the  keeper  of  the  prifon, 
relented,  and  declared  that  he  had  no  juft  reafon  to  be 
alarmed,  as  he  hefitated  not  to  eat  of  every  thing  that 
was  brought  him.  6 

^His  brother  Lorenzo,  and  his  coufin  Averardo, 
raifed  a  confiderable  body  of  men  in  Romagna  and 
other  diftri&s  *,  and  being  joined  by  the  commander  of 
the  republican  forces,  they  marched  to  Florence  to  re¬ 
lieve  him.  A.  decree  was  obtained  from  the  magi- 
ft  racy,  by  which  he  was  banifhed  to  Padua  for  ten 
years,  his.  brother  to  Venice  for  five,  and  feveral  of 
their  relations  (hared  a  fimilar  fate.  Padua  was  in  the 
dominions  of  Venice,  and  he  received  a  deputation 
from  the  finale  before  he  reached  it,  promifmg  him 
their  protection  and  aftiitance  in  whatever  he  ftiould  de- 
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fire.  He  rather  experienced  the  treatment  of  a  prince 
than  of  an  exile,  as  they  entertained  the  higheft  expecta¬ 
tions  from  his  great  commercial  knowledge.  From 
this  period  his  life  may  be  coniidered  as  one  continued 
feene  of  uninterrupted  profperity,  and  his  family 
received  education  equal  to  that  of  the  greateft  poten¬ 
tates.  In  his  public  and  private  charities  he  was  almolt 
unbounded,  and  perhaps  polfefled  more  wealth  than 
any  fingle  individual  in  Europe  at  that  period.  In  his 
promotion  of  fcience  and  encouragement  of  learned  men 
he  was  truly  exemplary,  and  from  this  fource  he  acquired 
the  greateft  honour  and  efteem. 

His  fullering  hand  protefted  the  arts  as  well  as  the 
fciences  ;  and  architefture,  fculpture,  and  painting,  all 
flourilhed  under  his  powerful  protection.  The  coun¬ 
tenance  he  Ihowed  to  thefe  arts  was  not  fuch  as  their 
profeffors  generally  receive  from  the  great;  for  the 
fums  of  money  which  he  expended  on  piftures,  ftatues, 
and  public  buildings,  appear  almolt  incredible.  When 
he  approached  the  period  of  his  mortal  exigence,  his 
faculties  were  Hill  unimpaired  ;  and  20  days  before  he 
died,  he  requelted  Ficino  to  tranflate  from  the  Greek 
the  treatife  of  Xenocrates  on  death.  He  died  on  the 
ill  of  Auguft  1464,  at  the  age  of  75,  and  gave  drift 
mjunftions,  that  his  funeral  lhould  be  conducted  with 
as  much  privacy  as  poflible.  By  public  decree  he  was 
honoured  with  the  title  of  Pater  Patrice ,  an  appellation 
which  was  inferibed  on  his  tomb,  and  was  declared  by 
competent  judges,  to  be  founded  in  real  merit. 

Medici,  Lorenzo  de,  itiled,  with  great  propriety, 
the  Magnificent,  was  the  grandfon  of  Cofmo,  and  about 
1 6  years  of  age  at  his  deceafe.  In  1469  his  father  died, 
and  he  fucceeded  to  his  authority  as  if  it  had  conilitut- 
ed  a  part  of  his  fortune.  In  the  year  1474,  Lorenzo 
incurred  the  difpleafure  of  the  pope  for  the  oppolition 

he 
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Medici*,  he  made  to  fome  of  his  encroachments  on  the  petty 
princes  of  Italy,  and  for  this  reafon  he  deprived  him 
of  the  office  of  treafurer  of  the  Roman  fee,  which  he 
conferred  on  one  Pazzi,  connefled  with  a  Florentine 
family,  the  intereft  of  which  he  thus  fecured,  and  in¬ 
tended  to  facrifice  Lorenzo  and  Juliano  to  his  private 
revenge.  Their  affaflination  was  fixed  for  Sunday, 
April  26.  1478?  and  the  cathedral  was  the  place  in 
which  a  monfter  of  an  archbifhop  had  refolvcd  to  mur¬ 
der  them  by  the  infligation  of  the  pope.  When  the 
people  faw  one  of  their  favourites  (juliano)  expiring, 
and  the  other  (Lorenzo)  covered  with  blood,  their  rage 
was  not  to  be  expreffed  in  language.  The  interference 
of  the  magiftrates  was  finally  victorious,  who  had  the 
courage  and  virtue  to  hang  the  archbifhop  from  one  of 
the  windows,  arrayed  in  his  pontifical  robes,  which 
made  Florence  refound  with  the  acclamation— Medici, 
Medici !  down  with  their  enemies  ! 

Lorenzo  was  delivered  from  that  part  of  the  cathe¬ 
dral  to  which  he  had  fled  for  refuge,  and  was  trium¬ 
phantly  carried  home,  where  his  wounds  were  attended 
to  by  men  of  ability.  His  friends  in  the  mean  time 
purfued  the  confpirators,  and  fpared  none  who  happen¬ 
ed  to  fall  in  their  way.  In  a  word,  the  generality  of 
them  were  either  hanged  or  decapitated,  and  very  few 
had  the  good  fortune  to  efcape  their  uncommon  vigil¬ 
ance.  Much  to  the  honour  of  Lorenzo,  he  exerted  all 
his  influence  to  prevent  the  indiferiminate  maffacre  of 
his  cruel  enemies,  and  reftrain  the  juft  indignation  of 
the  people,  begging  that  they  would  truft  the  magi¬ 
ftrates  with  the  punifhment  of  the  guilty  ;  and  the  re- 
fpeCl  in  which  he  was  held  had  the  moft  aftonifliing 
effeCl  in  reftraining  the  vengeance  of  popular  indigna¬ 
tion. 

No  fooner  had  hoflilities  ceafed  between  Pope  Sextus 
and  the  Florentine  republic,  than  Lorenzo  began  to 
develope  plans  for  fccuring  the  internal  peace  and  tran¬ 
quillity  of  Italy,  by  which  the  higheft  honour  has  been 
conferred  on  his  political  life.  But  the  life  of  this  great 
man  was  again  brought  into  imminent  danger  by  the 
intrigues  of  Cardinal  Riario,  and  fome  Florentine  exiles, 
who  determined  to  affaffinate  him  in  the  church  of  the 
Carmcli,  on  the  feftival  of  the  Afcenlion  1481  }  but 
the  plot  was  happily  difeovered,  the  confpirators  were 
executed,  and  after  this  Lorenzo  very  feldom  went 
abroad  without  being  furrounded  by  a  number  of  friends 
in  whom  he  could  fecurely  confide. 

When  we  attentively  examine  the  charadler  of  Lo¬ 
renzo,  it  will  not  perhaps  appear  aftonifliing,  that  Italy, 
Chriftendom,  and  even  the  Mahometans  themfelves, 
conferred  upon  him  the  moft  flattering  approbation. 
Even  Prince  Mirandola  cliofe  Florence  as  the  place  of 
his  refidence  entirely  upon  his  account,  and  there  end¬ 
ed  his  mortal  career.  To  a  moft  engaging  perfon  Lo¬ 
renzo  added  almoft  every  other  accompli fhment.  He 
was  the  favourite  of  the  ladies,  the  envy  of  his  own  fex, 
and  the  admiration  of  all.  He  was  declared  to  be  un¬ 
rivalled  in  chivalry,  and  one  of  the  moft  eminent  ora¬ 
tors  that  the  world  in  any  age  has  produced.  Accord¬ 
ing  to  the  opinion  of  his  contemporaries,  he  was  even 
fuperior  to  Julius  Caefar  himfelf,  except  as  a  general, 
yet  he  would  alfo  have  proved  a  moft  confummate  com¬ 
mander  had  not  peace  been  always  the  darling  of  his 
foul.  We  recolle<ft  a  memorable  paffage  in  the  Ram¬ 
bler,  which  may  here  be  appolitely  introdneed.  A 

I 


great  man  condefcending  to  do  little  tilings,  is  like  the  Medicis. 
fun  in  his  weftern  declination  }  he  remits  his  fplendor, 
but  retains  his  magnitude,  and  pleafes  more  though  he 
dazzles  lefs.  To  fuch  little  things  did  Lorenzo  fre¬ 
quently  fubmit,  often  feeking  pleafure  in  his  nurfery, 
and  fpending  hours  there  in  all  the  frivolous  pranks  of 
childifh  diverfion.  The  gravity  of  his  life,  if  contraft- 
ed  with  its  levity,  muft  make  him  appear  as  a  compo- 
fition  of  two  different  perfons,  incompatible,  and,  as  it 
were,  impoflible  to  be  joined  the  one  with  the  other. 

Such  were  the  love  and  veneration  of  the  citizens 
for  Lorenzo,  that  the  phyfician  who  attended  him  on 
his  deathbed,  terrified  to  return  to  Florence,  left  the 
lioufe  in  a  ftate  of  diftra&ion,  and  plunged  himfelf  into 
a  well.  When  Ferdinand  king  of  Naples  was  inform¬ 
ed  of  his  death,  he  cried  out,  “  This  man  has  lived 
long  enough  for  his  own  glory,  but  too  fhort  a  time  for 
Italy.”  He  died  on  the  8th  of  April  1492,  amidft  a 
number  of  his  weeping  friends,  who  appeared  deeply 
confcious  of  fuch  an  irreparable  lofs. 

Medicis,  John  de ,  on  account  of  his  bravery  and 
knowledge  in  military  affairs,  was  furnamed  the  Invin¬ 
cible.  He  was  the  fon  of  John,  otherwife  called  Jour- 
dam ,  de  Medicis.  His  only  fon  Cofmo  I.  ftyled  the 
Great ,  was  chofen  duke  of  Florence  after  the  murder 
of  Alexander  de  Medicis,  A.  D.  1537.  He  firft  car¬ 
ried  arms  under  Laurence  dc  Medicis  againft  the  duke 
of  Urbino,  afterwards  under  Pope  Leo  X.  Upon  the 
death  of  Leo,  he  entered  into  the  fervice  of  Francis  I. 
which  he  quitted  to  follow  the  fortune  of  Francis  Sfor- 
za  duke  of  Milan.  When  Francis  I.  formed  an  alliance 
with  the  pope  and  the  Venetians  againft  the  emperor, 
he  returned  to  his  fervice.  He  was  wounded  in  the  - 
knee  at  Governola,  a  fmall  town  in  the  Mantuan  ter¬ 
ritory,  by  a  mufket  ball }  and  being  carried  to  Mantua, 
he  died  the  29th  of  November  1526,  aged  28.  Bran- 
tome  relates,  that  when  his  leg  was  to  be  cut  off,  and 
when  he  was  informed  that  lie  needed  fome  perfon  to 
fupport  him,  “  Proceed  without  fear  (faid  he),  I  need 
nobody  !”  and  he  held  tFe  candle  himfelf  during  the 
operation.  This  anecdote  is  alfo  mentioned  by  Varchi. 

John  de  Medicis  was  above  the  middle  ftature,  ftrong, 
and  nervous.  His  foldiers,  to  exprefs  their  affe&ion  for 
him  and  their  concern  for  his  lofs,  affirmed  a  mourning 
drefs  and  ftandards,  which  gave  the  name  of  the  black 
band  to  the  Tufcan  troops  whom  he  commanded. 

Medicis,  Laurence  or  Laurenein  de ,  was  defended 
from  a  brother  of  Cofmo  the  Great,  and  affe£lcd  the 
name  of  popular .  In  1537,  he  killed  Alexander  de 
Medicis,  whom  Charles  V.  had  made  duke  (if  Florence, 
and  who  was  believed  to  be  the  natural  fon  of 
J^aurence  de  Medicis  duke  of  Urbino.  He  was  jea¬ 
lous  of  Alexander’s  power,  and  difguifed  this  jealoufy 
under  the  fpecious  pretext  of  love  to  his  country.  He 
loved  men  of  learning,  and  cultivated  literature^  His 
works  are,  I.  Lamenti ,  Modena,  i2mo.  2.  Acidojio 
Commedia ,  Florence  1595,  i2mo.  He  died  without 
iffue. 

Medicis,  Hypolitus  de ,  natural  fon  of  Julian  de 
Medicis  and  a  lady  of  Urbino,  was  early  remarkable 
for  the  brilliancy  of  his  wit  and  the  graces  of  his  per¬ 
fon.  Pope  Clement  VII.  his  coufin,  made  him  car¬ 
dinal  in  1529,  and  fent  him  as  legate  into  Germany 
to  the  court  of  Charles  V.  When  that  prince  went 
into  Italy,  Medicis,  yielding  to  his  warlike  difpefition, 
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appeared  in  the  drejf?  of  an  officer,  and  advanced  be- 
'  fore  the  emperor,  followed  by  feveral  refpe£lable  gen¬ 
tlemen  of  the  court.  Charles,  naturally  fulpicious,  and 
afraid  that  the  legate  intended  to  do  him  fome  ill 
offices  with  the  pope,  font  after  him  mid  caufed  him 
to  be  apprehended.  But  when  he  underftood  that  it 
was  a  mere  fally  of  humour  in  the  young  cardinal,  he 
let  h  im  at  liberty  in  a  few  days.  The  character  which 
Medicis  obtained  by  the  happy  fuccefs  of  this  ap¬ 
pointment  was  of  effential  fervice  to  him.  He  wa? 
conlidered  as  One  of  the  Supports  of  the  Holy  See  5 
and  a  little  before  Clement’s  death,  when  the  corfair 
Barbaroffa  made  a  defeent  into  Italy  to  the  great 
terror  of  Rome,  which  was  only  defended  by  200  of 
the  pope’s  guards,  IV^edicis  was  despatched  to  protect 
the  coafts  from  the  fury  of  the  barbarians.  On  his 
arrival  at  the  place  of  de ft i nation,  he  was  fortunate 
enough  to  find  that  Barbarofia  had  withdrawn  him- 
felf  at  that  critical  moment  ;  which  allowed  him  tp 
claim  the  honour  of  the  retreat  without  expofing  Ins 
jperfon  or  his  army.  Vi  hen  he  returned  to  Rome,  he 
was  of  great  fervice  in  the  ele&ion  of  Paul  III.  who 
nevcrthelefs  refufed  to  majee  him  legate  to  Ancona, 
though  that  office  had  been  promiied  to  him  in  the 
conclave.  Enraged  alfo  that  the  pope  had  bellowed 
the  principality  of  Florence  on  Alexander  de  Medicis, 
fuppofed  to  be  the  natural  fon  of  Laurence  d.uke  of 
Urbino,  he  was  prompted  by  his  ambition  to  believe 
that  he  might  fuccecd  to  that  dignity  by  the  dcftruc- 
tion  of  Alexander.  He  entered  into  a  confpiracy 
againft  him,  and  determined  to  carry  him  off  b)  a 
mine  j  but  the  plot  was  difeovered  before  he  had  a.c- 
compli (bed  his  purpofe.  Oflayian  Zanga,  one  of  his 
guards,  was  arrefted  as  his  chief  accomplice.  Hy- 
politus  de  Medicis,  apprehenfive  for  his  own  fafety, 
Retired  to  a  caftle  near  Tivoli.  On  his  road  to  Naples, 
be  fell  lick  at  Itri  in  the  territory  of  Fondi,  and  died 
Auguft  13.  1535,  in  his  24th  year,  not  without  fufpi- 
cion  of  being  poiloned.  His  houfe  was  an  alylum  for 
the  unfortunate,  and  frequently  for  thofe  who  were 
guilty,  of  the  blacked:  crimes.  It  was  open  to  men  of 
all  nations  j  and  he  was  frequently  addreffed  in  twenty 
different  languages.  He  had  a  natural  fon  named  Af 
drubal  de  Medicis ,  who  was  a  knight  of  Malta.  This 
anecdote  proves  that  his  manners  were  more  military 
than  ecclefiafiic.  Fie  wore  a  fword,  and  never  put  on 
the  habit  of  cardinal  except  on  occafions  of  public  cere¬ 
mony.  He  was  wholly  devoted  to  the  theatre,  hunt¬ 
ing,  and  poetry. 

Medjcis,  Alexander  de,  firft  duke  of  Florence  in 
1530,  was  natural  fon  of  Laurence  de  Medicis,  fur- 
named  the  Younger ,  and  nephew  of  Pope  Clement  VII. 
He  owed  his  elevation  to  the  intrigues  of  his  uncle 
and  to  the  arms  of  Charles  V.  'This  prince  having 
made  him  felf  mafier  of  Florence  after  an  obtlinate 
fiege,  conferred  the  fovereignty  of  this  city  on  Alex- 
$nder,  arid  arer wards  gave  him  in  marriage  Margaret 
of  Aullria  his  natural  daughter.  According  to  the 
terms  of  capitulation  granted  to  the  Florentines,  the 
new  duke  was  to  be  only  hereditary  doge,  and  his 
authority  was  tempered  by  councils  ;  which  left  them 
at  leaf!  a  ftiadow  of  their  ancient  liberty.  But  Alex¬ 
ander.  \yha  felt  himfelf  fupported  by  the  emperor  and 
the  pope,  was  no  fooner  in  poffeffion  of  his  new  dig¬ 
nity,  than  hp  began  to  govern  like  a  tyrant  j  being 


guided  by  no  law  but  his  own  caprice,  indulging  the  Medicis 
moft  brutal  paffions,  and  making  light  of  difhonour- 

ing  families,  apd  of  violating  even  the  afylum  of  the  ' - 

cloifters  to  gratify  his  luff.  Among  the  confidants  of 
bis  debauchery  was  a  relation  of  his  own,  Laurence 
de  Medicis.  This  young  man,  who  was  only  22  years 
of  age,  at  the  inffigation  of  Philip  Strozzi,  a  zealous 
republican,  conceived  the  defign  of  affaffinating  Alex¬ 
ander,  and  thereby  of  delivering  bis  country  from  op- 
preffion.  From  tfie  moment  when  he  firft  became  at¬ 
tached  to  him,  he  tried  to  gain  his  confidence,  for  no 
other  reafon  but  that  he  might  the  better  have  it  in 
his  power  to  tafie  away  his  life.  ,  A  confifiejrable  time 
elapled  before  he  found  fuch  an  opportunity  as  he  de¬ 
fied*  At  length,  under  pretence  of  procuring  the 
duke  a  tete  a  tetg  With  a  lady  of  whom  he  was  deeply 
enamoured,  he  brought  him  alone  and  unattended  into 
his  chamber,  and  put  him  under  his  bed.  He  went 
out,  under  pretence  of  introducing  the  objedt  of  his 
paffion  j  and  returned  along  with  an  afiaff.n  by  profef- 
fiqn,  tp  whom  alone  he  had  entrufted  his  defign,  only 
to  ftab  him.  jL  his  cruel  feene  happened  on  the  night 
betwixt  the  5th  and  6tJi  of  January  1537.  Alexander 
was  only  26  years  of  age.  The  Florentines  derived  no 
advantage  from  this  crime  of  Laurence,  for  they  failed 
in  their  attempt  to  recover  their  liberty.  The  party  of 
the  Medicis  prevailed,  and  Alexander  was  fuceeeded 
by  Cofmo :  whofe  government,  it  muff  be  confefled, 
was  as  juft  and  moderate,  as  that  of  his  prcdeceffor 
had  been  violent  and  tyrannical.  Laurence  de  Me*- 
dicis  fl(cd  to  Venice,  to  fome  of  the  leaders  of  the 
malecontcnts  at  Florence,  who  had  taken  refuge  there  ; 
but  not  thinking  himfelf  in  fufficient  fecurity,  he 
went  to  Conftantinople,  whence  he  returned  fome 
time  after  to  Venice.  He  was  there  affaffinated  in 
1547,  ten  years  after  the  duke’s  murder,  by  two  foldiers, 
one  of  whom  had  fprmerly  been  in  Alexander’s  guards ; 

And  thefe  foldiers  were  generous  enough  tp  refufe  a 
confiderable  fum  of  money,  which  was  the  price  put 
upon  his  head. 

Medicis,  Cofmo  de ,  grand  duke  of  Tufcany,  joined 
Charles  V.  againft  the  French,  after  trying  in  vain 
to  continue  neutral*  As  a  reward  for  his  fervices,  tli£ 
emperor  added  to  the  duchy  of  Tufcany  Piombino,  the 
ifle  of  Elba,  and  othgr  ftates.  Cofmo  foon  after  re¬ 
ceived  from  Pope  Pius  IV.  the  title  of  grand  duke ; 
and  had  it  not  been  oppofed  by  all  the  princes  of  Italy, 
this  pontiff,  who  was  entirely  devoted  to  Coftno,  be- 
caufe  he  had  thought  proper  to  acknowledge  him  to  be 
of  his  houfe,  would  have  conferred  on  him  the  title  of 
king .  There  never  was  a  more  zealous  patron  pf  learn¬ 
ing.  Ambitious  of  imitating  the  fecond  Caffar,  he  like 
him,  was  fond  of  learned  men,  kept  them  ntar  his 
pcrfo.n,  and  founded  for  them  the  univerfity  of  Pifa. 

He  died  in  1574?  at  the  age  °f  55,  after  governing 
with  equal  wildom  and  glory.  In  1^62  he  inftituted 
the  military  order  pf  St  Stephen.  His  fon,  Francis 
Mary  who  died  in  1  5  ^  7 »  was  the  father  of  Mary  of 
Medicis,  the  w  ijfe  pf  Henry  the  Great  andof  Ferdinand  L 
who  dipd  in  1608. 

M  EH  I  ETAS  ljnoide,  in  Low,  fignifies  a  jury,  or  #  j 
inqueff  impanelled,  of  which  the  ony  iialf  are  natives 
of  this  land  and  the  other  foreigners..  This  jury  is 
never  uii  d  exce  pt  where  one  of  the  parties  in  a  plea  is 
*  ffrauger  and  Jhp  ojthpr  a  denizen.  In  petit  treafon, 
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■Medietas  murder,  and  felony,  foreigners  are  allowed  this  privi- 
.  ||  lege;  but  not  in  high  treafon,  bccaufe  an  alien  in  that 

Medina.  cape  fliall  be  tried  according  to  the  rules  of  the  com¬ 


mon  law,  and  not  by  a  medietas  linguae.  A  grand 


jury  ougnt  not  in  any  cafe  to  be  of  a  medietas  linguae  ; 
and  the  perfon  that  would  have  the  advantage  of  a 
trial  in  this  way,  is  to  pray  the  fame,  other  wife  it  will 
not  be  permitted  on  a  challenge  of  the  jurors, 

MEDIMNUS,  in  Grecian  antiquity,  a  meafure 
of  capacity.  See  Measure. 

MEDINA  talnari,  a  famous  town  of  Arabia 
Petraea,  between  Arabia  Deferta  and  Arabia  the  Hap¬ 
py  ;  celebrated  for  being  the  burial-plaee  of  Maho¬ 
met.  It  Hands  at  a  day’s  journey  from  the  port  of 
Iambo.  It  is  of  moderate  fize,  furrounded  by  wretch¬ 
ed  walls,  and  fituated  in  the  midft  of  a  fandy  plain.  It 
belongs  to  the  fcherif  of  Mecca,  although  it  had  of 
late  times  a  particular  fovereign  of  the  family  of  Da- 
cii  Barkad.  At  prefent  the  government  is  confided 
by  the  fcherif  to  a  vizir,  who  mull  be  taken  from  the 
family  of  the  fovereign.  Before  Mahomet,  this  city 
was  called  Iathreb ;  but  it  got  the  name  of  Medinet 
en  Ncbbi ,  “  the  City  of  the  Prophet,”  after  Maho¬ 
met,  being  driven  from  Mecca  by  the  Koreifehites, 
had  taken  refuge  there,  and  paffed  in  it  the  reft  of 
his  days.  The  tomb  of  Mahomet  at  Medina  is  re- 
fpe&cd  by  Muffulmans,  but  they  are  under  no  obli¬ 
gation  to  vifit  it  for  the  purpofes  of  devotion.  The 
caravans  of  Syria  and  Egypt  alone,  which  on  their 
return  from  Mecca  pafs  near  Medina,  go  a  little  out 
of  their  way  to  fee  the  tomb.  It  Hands  in  a  corner 
of  the  great  fquare,  whereas  the  Kaba  is  fituated  in 
the  middle  of  that  at  Mecca.  That  the  people  may 
not  perform  fome  fuperftitious  worftiip  to  the  relics  of 
the  prophet,  they  are  prevented  from  approaching  the 
tomb  by  grates,  through  which  they  may  look  at  it. 
It  confifts  of  a  piece  of  plain  mafon  work  in  the  form 
of  a  cheft,  without  any  other  monument.  The  tomb 
is  placed  between  two  others,  where  the  allies  of  the 
two  firft  caliphs  repofe.  Although  it  is  not  more  mag¬ 
nificent  than  the  tombs  of  the  greater  part  of  the 
founders  of  mofques,  the  building  that  covers  it  is  de¬ 
corated  with  a  piece  of  green  filk  fluff  embroidered 
with  gold,  which  the  pacha  of  Damafcus  renews  every 
feven  years.  It  is  guarded  by  40  eunuchs,  who  watch 
the  treafure  faid  to  be  depofited  there.  It  is  feated  in 
a  plain  abounding  with  palm  trees,  in  E.  Long.  57.  10. 
N.  Lat.  25.  See  ( Hijlory  of)  Arabia. 

Medina  Celi ,  an  ancient  town  of  Spain,  in  Old 
Caflile,  and  capital  of  a  confiderable  duchy  of  the  fame 
name  ;  feated  near  the  river  Xalon,  in  W.  Long.  2.  9. 
N.  Lat.  4T.  1 5. 

MEDINA  dc-las-Torres ,  a  very  ancient  town  of  Spain, 
in  Eftremadura,  -with  an  old  caftle,  and  the  title  of  a 
duchy.  It  is  feated  on  the  confines  of  Andalufia,  at 
the  foot  of  a  mountain  near  Bajadoz. 

MEDINA- del- Campo ,  a  large,  rich,  and  ancient  town 
of  Spain,  in  the  kingdom  of  Leon.  The  great  fquare 
is  very  fine,  and  adorned  with  a  fuperb  fountain.  It 
is  a  trading  place,  enjoys  great  privileges,  and  is  feated 
in  a  country  abounding  with  corn  and  wine.  W.  Long. 
4.  20.  N.  Lat.  41.  22. 

MEDINA-del-rio-Secco ,  an  ancient  and  rich  town  of 
Spain,  in  the  kingdom  of  Leon,  -with  the  title  of  a 
Vol.  XIII.  Part  II. 


duchy :  feated  on  a  plain,  remarkable  for  its  fine  paflures. 
E.  Long.  4.  33.  N.  Lat.  42.  8. 

MEDINA,  Sir  John,  an  eminent  painter,  was  fon 
of  Medina  de  1’Afturias,  a  Spanifh  captain  who  fet- 1 
tied  at  Bruffels,  where  the  fon  was  born  in  1660.  He 
■was  inftrucled  in  painting  by  Du  Cliatel ;  under  -whole 
diredlion  he  made  great  progrefs  ;  and  applying  himfelf 
to  the  ftudy  of  Rubens,  made  that  eminent  mailer  his 
principal  model.  He  painted  both  hiftory  and  por¬ 
trait  ;  and  was  held  in  extraordinary  efteem  by  moll  of 
the  princes  of  Germany,  who  diftinguifhed  his  merit  by 
feveral  marks  of  honour.  Pie  married  young,  and 
came  into  England  in  1686,  "where  he  drew  portraits 
for  feveral  years  with  great  reputation ;  as  he  painted 
thofe  fubje<fts  with  remarkable  freedom  of  touch,  a  de¬ 
licate  management  of  tints,  and  llrong  refemblance  of 
the  perfons.  The  earl  of  Leven  encouraged  Jaim  to  go 
to  Scotland,  and  procured  him  a  fubfeription  of  500k 
worth  of  bufinefs.  He  went,  carrying  a  large  number 
of  bodies  and  poftures,  to  which  he  painted  heads.  He 
returned  to  England  for  a  ftiort  time ;  but  went*  back 
to  Scotland,  where  he  died,  and  was  buried  in  the 
churchyard  of  the  Grayfriars  at  Edinburgh  in  1711, 
aged  52.  He  painted  molt  of  the  Scotch  nobility. 
Two  fmall  hiftory  pieces,  and  the  portraits  of  the  proT 
feffors,  in  the  Surgeons  Hall  at  Edinburgh,  were  alfo 
painted  by  him.  At  Wentworth  caftle  is  a  large  piece 
containing  the  firft  duke  of  Argyll  and  his  fons,  the 
two  late  dukes  John  and  Archibald,  in  Roman  habits ; 
the  ftyle  Italian,  and  fuperior  to  moft  modern  perform¬ 
ers.  The  duke  of  Gordon  prefen  ted  Sir  John  Medina’s 
head  to  the  great  duke  of  Tufcany  for  his  colledlion  of 
portraits  done  by  the  painters  themfelves ;  the  duke  of 
Gordon  too  was  drawn  by  him,  with  his  fon  the  mar¬ 
quis  of  Huntley  and  his  daughter  Lady  Jane,  in  one 
piece.  Medina  was  knighted  by  the  duke  of  Queenf- 
berry,  lord  high  commilfioner ;  and  was  the  laft  knight 
made  in  Scotland  before  the  union.  The  prints  in  the 
o£lavo  edition  of  Milton  were  defigned  by  him  ;  and 
he  compofed  another  fet  for  Ovid’s  Metamorphofes* 
but  they  were  never  engraved. 

MEDINE,  an  Egyptian  piece  of  money  of  iron 
filvered  over,  and  about  the  fize  of  a  filver  threepence. 

MEDIOLANUM,  an  ancient  city,  the  capital  of 
the  Infubres,  built  by  the  Gauls  on  their  fettlement  in 
that  part  of  Italy  ;  a  municipium ,  and  a  place  of  great 
ftrength  ;  and  a  feat  of  the  liberal  arts  ;  whence  it  had 
the  name  of  Novae  Athenee.  Now  Milan ,  capital  of 
the  Milanefe,  fituated  on  the  rivers  Oiana  and  Lombro, 
E.  Long.  9.  30.  N.  Lat.  45.  25. 

MEDIOLANUM  Aulercorum,  in  Ancient  Geography,  a 
town  of  Gallia  Celtica,  which  afterwards  took  the  name 
of  the  Eburovicum  Civil  as  (Antonine)  ;  corrupted  to 
Civitat  Ebroicorum ,  and  this  laft  to  Ebroica  ;  whence 
the  modern  appellation  Evreux ,  a  city  of  Normandy* 
E.  Long.  1.  12.  N.  Lat.  49.  21. 

MEDIOLANUM  Guger  norum,  in  Ancient  Geography,  a 
town  of  Gallia  Belgica  ;  now  the  village  Moyland,  not 
far  from  Cologne. 

MEDIOLANUM  Ordovicum,  in  Ancient  Geography,  a 
town  of  Britain,  now  IJan  Vethlin,  a  market  town  of 
Montgomery  (hire  in  Wales. 

MEDIOLANUM  Santonum ,  in  Ancient  Geography, 
which  afterwards  taking  the  name  of  the  people,  was 
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called  Santonica  Urbs  ;  alfo  Santones  and  Santoni :  A 
town  of  Aquitaine.  Now  Saintes ,  capital  of  Saintonge 
in  Guienne,  on  the  river  Charente. 

#  MEDIOM ATRICI,  anciently  a  territory  of  Bel- 
gica.  Now  the  diocefe  of  Metz. 

ME  Dll  API  ON,  an  a£t  by  which  we  confider  any 
thing  clofely,  or  wherein  the  foul  is  employed  in  the 
fearch  or  confederation  of  any  truth.  In  our  religion, 
it  is  ufed  to  fignify  a  confideration  of  the  objefls  and 
grand  truths  of  the  Chrilfian  faith. 

.Myftic  divines  make  a  great  difference  between  me¬ 
ditation  and  contemplation  :  the  former  con  fids  in  dif- 
curfive  ads  of  the  foul,  confidering  methodically  and 
with  attention  the  myfteries  of  faith  and  the  precepts 
of  morality  ;  and  is  performed  by  refle&ions  and  rea- 
fonings,  which  leave  behind  them’  manifeft  impreffions 
on  the  brain.  1  he  pure  contemplative  have  no  need 
of  meditation,  as  feeing  all  things  in  God  at  a  glance, 
and  without  any  reflection.  When  a  man,  therefore, 
has  once  quitted  meditation,  and  is  arrived  at  con¬ 
templation,  he  returns  no  more  ;  and,  according  to  Al¬ 
varez,  never  refumes  the  oar  of  meditation,  except  when 
the  wind  of  contemplation  is  too  weak  to  fill  his  fails. 

MEDUERRANEAN,  fomething  euclofed  within 
land  )  or  that  is  remote  from  the  oc-  an. 

Mediterranean  is  more  particularly  ufed  to  fignify 
that  large  fea  which  flow's  between  the  continents  of 
Europe  and  Africa,  entering  by  the  ft raits  of  Gibraltar, 
and  reaching  into  Afia,  as  far  as  the  Euxine  fea  and  the 
Palus  Mseotis. 

The  Mediterranean  wTas  anciently  called  the  Grecian 
fea  and.  the  Great  fea.  It  is  now  cantoned  out  into  fe- 
veral  divifions,  which  bear  feveral  names.  To  the  weft 
of  Italy  it  is  called  the  Ligufic  or  Tufcan  fea  ,*  near 
Venice,  the  Adriatic  ;  towards  Greece,  the  funic  and 
JEgean  ;  between  the  Hellefpont  and  the  Bofphorus, 
the  White  fea,  as  being  very  fafe  ;  and  beyond,  the 
Black  fea,  its  navigation  being  dangerous. 

#  The  Britilh  trade  carried  on  by  means  of  the  Me¬ 
diterranean  fea  is  of  the  laft  confequence  to  Great 
Britain  *,  and  the  permanent  prefervation  thereof  de¬ 
pends  on  the  poffeftion  of  the  town  and  fortification  of 
Gibraltar. 

The  counterfeiting  of  Mediterranean  pa  fils  for  (hips 
to  the  coaft  of  Bar^arv,  &.c  or  the  fcal  of  the  admiral¬ 
ty  office  to  fuch  paffes,  is  felony  without  benefit  of 
clergy.  Stat  .4.  Geo.  II.  c.  18. 

MEDI  ERIN  ALIA,  a  Roman  feftival  in  honour 
of  the  goddefs  Meditrina,  kept  on  the  30th  of  Sep¬ 
tember.  Both  the  deity  and  the  feftival  were  fo  called 
a  me dendo,  beeaufe  on  this  day  they  began  to  drink  new 
wine  mixed  with  old  by  way  of  medicine.  The  mix¬ 
ture  of  wines,  on  this  feftival,  was  drank  ivith  much 
form  and  folemn  ceremony. 

MEDI  1  ULLIUM,  is  ufed  bv  anatomifts  f  >r  that 
fpongv  fib  ft  a  nee  between  the  two  plates  of  the  cranium, 
and  in  the  inter ftices  of  all  laminated  bones.  See  Ana¬ 
tomy,  N°  1.  11. 

MEDIUM.,  in  Lo^ic,  the  mean  or  middle  term  of 
a  lyllogifm,  being  an  argument,  reafon,  or  confideration, 
Xor  which  we  affirm  or  deny  any  thing  ;  or,  it  is  the 
caufe  why  the  greater  extreme  is  affirmed  or  denied  of 
the  lefs  in  the  conclusion. 

Medium,  in  Arithmetic ,  or  arithmetical  medium  or 
mean,,  called  in  the  fchools  medium  rei ;  that  which  is 
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equally  diftant  from  each  extreme,  or  which  exceeds  the 
leiler  extreme  as  much  as  it  is  exceeded  by  the  greater 
m  refpeft  of  quantity,  not  of  proportion  ;  thus  0  is  a’ 
medium  betwixt  6  and  1  2.  J 

Geometrical  MEDIUM,  called  in  the  fchools  medium 
perfoncc,  is  that  where  the  fame  ratio  is  preferved  be¬ 
tween  the  firlt  and  feeond  as  between  the  feeond  and 
third  terms,  or  that  which  exceeds  in  the  fame  ratio 
or  quota  of  itfelf,  as  it  is  exceeded  :  thus  6  is  a  geome- 
trical  medium  between  4  and  9. 

Medium,  in  Philofophtj,  that  fpace  or  region  through 
which  a  body  in  motion  pail'es  to  any  point  :  thus 
aether  is  fuppofed  to  be  the  medium  through  which 
the  heavenly  bodies  move;  air,  the  medium  wherein 
bodies  move  near  our  earth  ;  water,  the  medium  where¬ 
in  fifhes  live  and  move  ;  and  glafs  is  alfo  a  medium  of 
light,  as  it  affords  it  a  free  paflage.  That  denfity  or 
confiiiency  in  the  parts,  of  the  medium,  whereby  the 
motion  of  bodies  in  it  is  retarded,  is  called  the  rejift- 
ance  ofthe  medium;  which,  together  with  the  force  of 
gravity,  is  the  caufe  of  the  ceifation  of  the  motion  of 
proje&ilcs. 

Subtle  or  (Ethereal  MEDIUM.  Sir  Ifaac  Newton 
oonfiders  it  probable,  that,  bciide  the  particular  aerial 
medium,  wherein  we  live  and  breathe,  there  is  another 
more  univerfal  one,  which  he  calls  an  celhereal medium  ; 
vaflly  more  rare,  fubtle,  elaltie,  and  active,  than  air, 
and  by  that  means  freely  permeating  the  pores  and 
interiliecs  of  all  other  mediums,  and  diffuiing  itfelf 
through  the  whole  creation  ;  and  by  the  intervention 
hereof  he  thinks  it  is  that  mod  of  the  great  phenomena 
of  nature  are  effefted.  See  /El  her,  Electricity 
Fire,  &c.  ’ 

.  Medium,  in  optics,  any  fubflance  through  which 
light  is  tranfmitted. 

MEDLAR,  fee  Mespilus,  Botany  Index. 
MEDULLA  ossium,  or  Marrow  of  the  bones.  See 
Anatomy,  N°  5. 

Medulla  cerebri  and  cerebelli,  denotes  the  white  foft 
part  of  the  brain  and  cerebellum,  covered  on  the  outfide 
with  the  cortical  fubftance,  which  is  of  a  more  dark  or 
affiv  colour.  See  Anatomy,  N°  131 _ 1 33. 

MEDULLA  oblongata,  is  the  medullary  part  of  the 
brain  and  cerebellum,  joined  in  one  ;  the  fore  part  of  it 
coming  from  the  brain,  and  the  hind  part  from  the  ce¬ 
rebellum.  See  Anatomy,  N°  134. 

E  lies  on  the  bafts  of  the  fkull,  and  is  continued 
through  the  great  perforation  thereof  into  the  hollow  of 
the  vertebrae  of  the  neck,  back,  and  loins  ;  though  only 
fo. much  of  it  retains. the  name  oblongata  as  is  included 
within  the  fkull.  After  its  exit  thence  it  is  diftinguiih- 
ed  by  the  name  of  medulla  fplnalis .  Ibid.  I\°  135. 

MEDUSA,  in  fabulous  hiftory,  one  of  the  three 
Gorgons,  daughter  of  Phoreys  and  Ceto.  She  w'as  the 
only  . one  of  the  Gorgons  w  ho  was  fubjeft  to  mortality. 
She  is  celebrated  for  her  perfonal  charms  and  the  beau¬ 
ty  of  her.  locks.  Neptune  became  enamoured  of  her, 
and.  obtained  her  favours  in  the  temple  of  Minerva. 
1  his  violation  of  the  farnftity  of  the  temple  provok¬ 
ed  Minerva  ;  and  ffie  changed  the  beautiful  locks  of 
Medufa,  which  had  in fpired  Neptune’s  love,  into  ferpents, 
the  fight  of  which  turned  the  beholders  into  ftones  :  but 
Perfeus,  armed  with  Mercury’s  axe,  with  which  lie  killed 
Argus,  cut  off  Medufa’s  head,  from  whofe  blood  fprang 
Pcgafus  and  Chryfaor,  together  writh  the  innumerable 

ferpents 
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Mdufa  ferpents  that  infed  Africa.  The  conqueror  placed  Me- 
ii  dufa’s  head  on  the  aegis  of  Minerva,  which  lit-  had  ufed 

Mtercn  expedition  ;  and  the  head  dill  retained  the  fame 

1  v  petrifying  powers  as  before. 

Medusa,  a  genus  of  vermes,  belonging  to  the  order 
of  mollufca.  See  Helminthology  Index. 

MED  W AY,  a  river  of  England,  rifes  in  the  Weald 
of  Suffex,  and  entering  Kent  near  Afhurd,  runs  by 
Tunbridge,  and  thence  continues  its  courfe  towards 
Maidilonc.  It  is  navigable  for  large  ihips  to  Rocheiter 
bridge,  and  thence  for  veflels  and  barges  to  Maidilonc, 
the  tide  flowing  up  to  that  town.  The  diflance  between 
the  mouth  of  this  river,  where  the  fort  at  Sheernefs  is 
erecled,  and  Roclieder  bridge,  is  between  16  and  18 
miles.  In  this  part  of  the  river,  the  channel  is  fo  deep, 
the  banks  fo  foft,  and  the  reaches  fo  flrort,  that  it 
U  one  of  the  bed  and  fafeft  harbours  in  the  world  ;  and 
Ihips  of  80  guns  ride  afloat  at  low  water,  within  inuf- 
ket  (hot  of  Rochefter  bridge.  Nor  is  there  a  Angle  in- 
flance  upon  record,  that  any  of  the  royal  navy  ever 
fullered  here  by  dorms,  except  in  the  dreadful  temped 
which  happened  in  November  1703,  when  the  Royal 
Catherine  was  funk  and  lod.  On  the  fliore  of  this  river 
are  two  caflles,  one  at  Upnor,  which  guards  turn  readies 
of  the  river,  and  is  fuppofed  to  defend  all  the  Ihips 
which  ride  above,  between  that  and  the  bridge;  on  the 
other  fide  of  the  river  is  Gillingham  eadle,  built  for 
the  fame  purpofe,  and  well  furniihed  with  cannon, 
which  commands  the  river.  Bcfides  thofe,  there  is  a 
platform  of  guns  at  a  place  called  the  Swam,  and  an¬ 
other  at  Coekhamwood.  But  the  principal  fortifica¬ 
tion  on  this  river  is  the  cadie  at  Sheernefs. 

MEEREN,  or  Meer,  John  Vander,  called  the 
0/d ,  an  edeemed  painter,  was  born  in  1627.  He  chofe 
for  his  fubjedls  fea-pieces,  landfcapes,  and  views  of  the 
fea  and  its  fliores;  which  he  painte  d  with  great  truth, 
as  he  had  aecuflomed  himfelf  to  fketeh  every  fecne  af¬ 
ter  nature.  The  fituations  of  his  landfcapes  are  agree¬ 
ably  ehofen,  frequently  they  are  folemn,  and  generally 
pleafmg.  The  form*  of  his  trees  are  eafy  and  natural, 
his  didanccs  well  obferved,  and  the  whole  fcencry  has 
a  driking  e  fie  61,  by  a  happy  oppofltion  of  his  lights  and 
fhadows.  He  alfo  painted  battles  in  an  agreeable 
ft  vie,  as  they  (bowed  good  eompofition,  were  touched 
with  fpirit,  and  had  a  great  deal  of  tranfparence  in  the 
colouring.  He  died  in  1690. 

MEEREN,  or  Meer,  John  Vander,  called  De  Jong  he, 
an  eminent  landfeape  painter,  is  fuppofed  to  have  been 
the  fon  of  the  old  John  Vander  Meer,  and  of  wdiom 
he  learned  the  fird  rudiments  of  the  art  ;  but  being 
in  bis  youth  deprived  of  his  indrudlor  before  he  had 
made  any  great  progrefs,  he  became  a  difciple  of  Ni¬ 
cholas  Berghem,  and  was  accounted  the  bed  of  thofe 
who  were  educated  in  the  fchool  of  that  admired  maf- 
ter.  In  the  manner  of  his  mader,  he  painted  land¬ 
fcapes  and  cat  tle ;  and  his  ufual  fubjc&s  are  cottages, 
Avith  peafants  at  their  rural  occupations  and  diverfions. 

It  is  obferved  of  him,  that  he  very  rarely  introduced 
cows,  horfes,  or  any  other  fpceies  of  animals,  except 
goats  and  fheep ;  the  latter  of  which  are  fo  highly  fl- 
nifhed,  that  one  would  imagine  the  wool  might  be  felt 
by  the  foftnefs  of  its  appearance.  His  touch  is  fcarce 
perceptible,  and  yet  the  colours  are  admirably  united. 
He  died  in  1688.  The  genuine  works  of  this  Vander 
Meer  bear  a  very  high  price,  and  are  edeemed  even  in 
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Italy,  where  they  are  admitted  into  the  bed  collections  ;  Meeren 
but  the  fcarcity  of  them  has  occafioned  many  moderate  yjJJ.  r8U 
copies  after  his  works  to  be  paifed  on  the  undifeerning  .  L ' 
for  real  originals. 

MEG  ALE  POLIS,  ill  Ancient  Geography ,  dividedly 
(Ptolemy,  Paufariias),  orconjundlly  Megalopolis ,  (Stra¬ 
bo)  :  A  town  of  Arcadia,  built  under  the  aufpices  of 
Epaminondas,  after  the  battle  ot  Leudlra  ;  many  in- 
confiderablc  towns  being  joined  together  in  one  great 
city,  the  better  to  withstand  the  Spartans.  It  was  the 
greated  city  of  Arcadia,  according  to  Strabo. 

MEG  ALESI  A,  and  Megalenses  Ludi,  feadsand 
games  in  honour  of  Cybele  or  Rhea  the  mother  of  the 
gods,  kept  on  the  1  2th  of  April  by  the  Romans,  and 
famous  for  great  rejoicings  and  diverdons  of  various 
forts.  The  Galli  carried  the  image  of  the  goddefsalong 
the  city,  with  found  of  drums  and  other  mufic,  in  imi¬ 
tation  of  the  noife  they  made  to  prevent  Saturn  from 
hearing  the  cries  of  his  infant  fon  Jupiter,  when  he  was 
difpofed  to  devour  him. 

MEGARA,  in  Ancient  Geography ,  a  noble  city, 
and  the  capital  of  the  territory  of  Mtgaris,  which  for 
many  years  carried  on  war  with  the  Corinthians  and 
Athenians.  It  had  for  fome  time  a  fchool  of  philo- 
fopliers,  called  the  Megarici,  fucceffors  of  Euclid  the 
Soeratic,  a  native  of  Megara.  Their  dialed  was  the 
Doric  ;  changed  from  the  Attic,  which  it  formerly 
had  been,  beeaufe  of  Peloponncfian  colonids  who  fettled 
there. 

Megara  was  dtuated  at  a  didance  from  the  fea.  Its 
port  was  called  Nifcea,  from  Nifus  fon  of  Pandion 
the  fecond,  who  obtained  Megaris  for  his  portion, 
when  the  kingdom  of  Athens  was  divided  into  four 
lots  by  his  father.  He  founded  the  town,  which  was 
eighteen  dadia  or  two  miles  and  a  quarter  from  the 
city,  but  united  with  it,  as  the  Pirreus  with  Athens, 
by  long  walls.  It  had  a  temple  of  Ceres.  “  I  he  roof 
(fays  Paufanias)  may  be  fuppoled  to  have  fallen 
through  age.1”  The  fite  (as  Dr  Chandler  informs  us*)  *  Travels 
is  now  covered  with  rubbilh,  among  which  are  danding  lh  Gfeece> 
fome  ruinous  churches.  The  place  has  been  named  ^ 
from  them  Dade  Ecclejiuis ,  u  The  Twelve  Churches;” 
but  the  number  is  reduced  to  feven.  The  acropolis  or 
citadel,  called  alfo  Nifcea,  was  on  a  rock  by  the  fea 
fide.  Some  pieces  of  the  wall  remain,  and  a  modern 
fortrefs  lias  been  erefled  on  it,  and  alfo  on  a  Idler  rock 
near  it. 

The  village  Megara  (continues  the  do6lor)  confids 
of  low  mean  cottages  pleafantly  fituated  on  the  flopc 
of  a  brow  or  eminence  indented  in  the  middle.  On 
each  fide  of  this  vale  was  an  acropolis  or  citadel ;  one 
named  Caria ;  the  other  from  Alcathous,  the  builder 
of  the  wall.  They  related,  that  he  was  addled  by  A- 
pollo,  who  laid  his  harp  afide  on  a  done,  which, 
as  Paufanias  tedifies,  if  druck  with  a  pebble  returned  a 
mufical  found.  An  angle  of  the  wall  of  one  citadel  is 
fecn  by  a  windmill.  The  mafonry  is  of  the  fpecies 
called  Incertum.  In  1676  the  city  wall  was  not  en¬ 
tirely  demolidied,  but  comprehended  the  two  fum- 
mits,  on  which  are  fome  churches,  with  a  portion  of 
the  plain  toward  the  fouth.  The  whole  rite,  except 
the  hills,  was  now  green  wfith  corn,  and  marked  by 
many  heaps  of  dones,  the  colle6lcd  rubbifk  of  build¬ 
ings.  A  few  inferiptions  arc  found,  with  pededals  fix¬ 
ed  in  the  walls  and  inverted  ;  and  alfo.  fome  maimed  or 
3  2  mutilated 
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mutilated  ftatues.  One  of  the  former  relates  to  Atti- 
_  ,  cus  Herodes,  and  is  on  a  pedeftal  which  fupported  a 
ftatue  ere&ed  to  him  when  conful,  A.  D.  143.  by  the 
council  and  people  of  Megara,  in  return  for  his  bene¬ 
factions  and  good  will  toward  the  city.  In  the  plain 
behind  the  fummits,  on  one  of  which  was  a  temple  of 
Minerva,  is  a  large  bafin  of  water,  w  ith  fcattered  frag¬ 
ments  of  marble,  the  remains  of  a  bath  or  of  a  fountain, 
which  is  recorded  as  in  the  city,  and  remarkable  for 
its  fize  and  ornaments,  and  for  the  number  of  its  co¬ 
lumns.  The  fpring  was  named  from  the  local  nymphs 
called  Sithnides. 

The  ftonc  of  Megara  was  of  a  kind  not  difeovered 
any  where  elfe  in  Hellas  ^  very  white,  uncommonly 
foft,  and  confiding  entirely  of  cockle  fhclls.  This  was 
chiefly  ufed  5  and,  not  being  durable,  may  be  reckoned 
among  the  caufes  of  the  dcfolation  at  Megara,  which 
is  fo  complete,  that  one  fearches  in  vain  for  veftiges  of 
the  many  public  edifices,  temples,  and  fepulchres,  which 
once  adorned  the  city. 

Megara  was  engaged  in  various  wars  with  Athens 
and  Corinth,  and  experienced  many  viciflitudes  of  for¬ 
tune.  It  was  the  only  one  of  the  Greek  cities  which 
did  not  reflourifh  under  their  common  benefactor  Ha¬ 
drian  }  and  the  reafon  afligned  is,  that  the  avenging 
anger  of  the  gods  purfued  the  people  for  their  impiety 
in  killing  Antheniocritus,  a  herald,  who  had  been  fent 
to  them  in  the  time  of  Pericles.  The  Athenian  ge¬ 
nerals  were  fworn  on  his  account  to  invade  them  twice 
a-year.  .  Hadrian  and  Atticus  were  followed  by  an¬ 
other  friend,  whofe  memory  is  preferved  by  an  inferip- 

tion  on  a  flone  lying  near  a  church  in  the  village  : _ 

“  This  too  is  the  work  of  the  moft  magnificent  count 
Diogenes  fon  of  Archelaus,  who  regarding  the  Gre¬ 
cian  cities  as  his  own  family,  has  bellowed  on  that  of 
the  Megarcnfians  one  hundred  pieces  of  gold  towards 
the  building  of  their  towers,  and  alfo  one  hundred 
and  fifty  more,  with  two  thoufand  two  hundred  feet  of 
marble  toward  re-edifying  the  bath  ;  deeming  nothing 
more  honourable  than  to  do  good  to  the  Greeks,  and 
to  reftore  their  cities.”  This  perfon  is  not  quite  unno¬ 
ticed  in  hiflory.  He  was  one  of  the  generals  employ¬ 
ed  by  the  emperor  Anaflafius  on  a  rebellion  in  Ifauria. 
He  furprifed  the  capital  Claudiopolis,  and  fuflained  a 
fiege  with  great  bravery,  A.  D.  494. 

Megara  retains  its  original  name.  It  has  been  much 
infefted  b}  corfairs  j  and  in  1676  the  inhabitants  were 
accuflomed,  on  feeing  a  boat  approach  in  the  day  time 
or  hearing  their  dogs  bark  at  night,  immediately  to  fc- 
crete  ^  their  ciie&s  and  run  away.  *1  he  vaiwode  or 
Turkifh  governor,  who  refided  in  a  forfaken  tower 
above  the  village,  was  once  carried  off.  It  is  110  won¬ 
der,  therefore,  that  Nifoa  has  been  long  abandoned. 
The  place  was  burned  by  the  Venetians  in  1687. 

Megara,  in  Ancient  Geography ,  formerly  called 
Hyh/a,  a  town  towards  the  caff  coafl  of  Sicily  ;  extinft 
in  Strabo’s  time,  though  the  name  Hybla  remained  on 
account  of  the  excellence  of  its  honey.  It  was  a  colo¬ 
ny  of  Mcgareans  from  Greece.  Rif  us  Megaricus  de¬ 
notes  a  horfe  laugh. 

PvlEGARIS,  in  Ancient  Geography ,  the  country  of 
the  Megarcans,  is  deferibed  as  a  rough  region,  like  At¬ 
tica  ;  the  mountain  called  Oncian  or  the  Afinine,  now 
Mucriplaiji or  “  the  long  Mountain,”  extending  through 
it  towards  Bceotia  and  Mount  Citheeron.  It  belonged 
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to  Ionia  or  Attica,  until  it  was  taken  by  the  Peluoon- 
nefians  in  the  reign  of  Codrus,  when  a  colony  of  Do¬ 
rians  fettled  in  it.  This  territory  had  Attica  to  the 
eaft,  Bceotia  to  the  north  and  well,  and  the  ifthmus  of 
Corinth  to  the  fouth. 

Megaris,  a  fmall  ifland  in  the  Tufcan  fea,  joined 
to  Naples  by  a  bridge,  now  called  Cu/lello  de/ROvo . 

MEGAS  PHENES,  a  Greek  hiftorian  in  the  age 
of  Seleucus  Nicanor,  about  300  years  before  Chrift. 
He  wrote  about  the  oriental  nations,  and  particularly 
the  Indians.  His  hiflory  is  often  quoted  by  the  an¬ 
cients.  What  now  pafles  as  his  compofition  is  fpu- 
rious.  r 

MEGIDDO,  in  Ancient  Geography,  a  town  of  Ga¬ 
lilee,  recited  (Jofhua  xvii.  11.)  among  the  cities  of  Ma- 
naffeh,  in  the  tribe  of  Iflachar  or  Affer,  on  the  weft  fide 
of  Jordan  ;  famous  for  the  defeat  of  Ahaziah  and  Jofiah 
who  perifhed  there  (2  Kings  xxiii.  29.)  :  near  it  was 
an  open  plain,  fit  for  drawing  up  an  array  in  battle  ar¬ 
ray.  It  was  fituated  to  the  north,  contrary  to  its  po- 
fition  in  the  common  maps.  The  Canaanites,  being 
tributary  to  the  Ifraelites,  dwelt  in  it,  Jofhua  xvii.-- 
It  was  rebuilt  by  Solomon,  1  Kings  ix. 

MEIBOMIUS,  the  name  of  feveral  learned  Ger¬ 
mans. — John  Henry  Meihomius  was  profeffor  of  phyfic 
at  Helmfladt,  where  he  was  born,  and  at  Lubec  :  he 
wrote  the  Life  of  Maecenas,  publifhed  at  Leyden  in  Ato, 
J653,  with  feveral  other  learned  works.  Henry,  his 
fon,  was  born  at  Lubec  in  1638  ;  became  profeffor  of 
phyfic  at  Helmfladt  ;  and,  befides  works  in  his  own 
profeffion,  publifhed  Scriptores  rerum  Germanicarum 
3  vols  folio,  1688  ;  a  very  ufeful  colledion,  firft  be¬ 
gun  by  his  father — Marcus  Meihomius,  of  the  fame  fa- 
mily,  publifhed  a  collection  of  feven  Greek  authors  who 
had  written  upon  ancient  mufic,  with  a  Latin  verfion 
by  himfelf,  dedicated  to  Queen  Chriftina  of  Sweden, 
who  invited  him  to  her  court.  But  fhe  engaging  him 
one  day  to  fing  an  air  of  ancient  mufic,  while  fomebody 
was  ordered  to  dance  to  it,  the  immoderate  mirth 
which  this  occafioned  in  the  fpe&ators  fo  difgufted  him 
that  he  immediately  left  the  court  of  Sweden.  His  edi¬ 
tion  of  the  Greek  mythologifts,  and  notes  upon  Dioge¬ 
nes  Laertius  in  Menage’s  edition,  fhow  him  to  have 
been  a  man  of  learning  ;  but  he  fuffered  no  little  rail¬ 
lery  for  his  attempt  to  correCl  the  Hebrew  text  of  the 
Bible,  by  a  kind  of  metre  he  fancied  he  had  found  out 
in  thofe  ancient  writings. 

MEISSEN,  a  conliderable  town  of  Germany,  in  the 
deflorate  of  Saxony,  and  in  the  margravate  of  Mifnia, 
with  a  caftle.  It  formerly  belonged  to  the  bilhop,  but 
is  now  fecularized,  and  the  inhabitants  are  Lutherans. 
In  this  place  is  a  famous  manufaflory  of  porcelain. 
E.  Long.  13.  27.  N.  Lat.  51.  jp. 

MEL,  Honey,  in  the  Materia  Medica.  See  Ho¬ 
ney. 

MELA,  Pomponius,  an  ancient  Latin  writer,  was 
born  in  the  province  of  Batica  in  Spain,  and  flourilh- 
ed  in  the  reign  of  the  emperor  Claudius.  His  three 
books  of  Cofmography,  or  Defttu  orbis,  are  written  in 
a  concife,  perfpicuous,  and  elegant  manner  ;  and  have 
been  thought  worthy  of  the  attention  and  labours  of 
the  ableft  critics.  Ifaac  Voflius  gave  an  edition  of 
them  in  1658,  4to,  with  very  large  and  copious  notes. 
Eo  this  edition  is  added,  Julu  Uononi  oratons  excerp~ 
turn  cofmographice,  firft  publilhed  from  the  manufeript, 

and 
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jjela  and  lEthici  cofmographia .  Gronovius  afterwards  pub- 
11  lifhed  another  edition  with  illuftrations  by  medals.  In 
MeUunpy-  edition  are  added  five  books,  De  Geographia , 

rum*  ,  written  by  fome  later  author  3  by  Jornandes,  as  Fabri- 
cius  conjectures. 

MELiENE,  or  Black  Flux,  in  Medicine .  See 
Medicine,  N°  409. 

MELALEUCA,  a  genus  of  plants  belonging  to  the 
polydelphia  clafs.  See  Botany  Index . 

MELAMPODIUM,  a  name  given  to  black  helle¬ 
bore.  See  Helleborus,  Botany  Index . 

Melampodium,  a  genus  of  plants  belonging  to  the 
fyngenefia  clafs  3  and  in  the  natural  method  ranking 
under  the  49th  order,  Compojitce .  See  Botany  Index . 

MELAMPUS,  in  fabulous  hiflory,  a  celebrated 
foothfayer  and  phyfieian  of  Argos,  fon  of  Amythaon 
and  Idomenea  or  Dorippe.  He  lived  at  Pylos  in  Pelo- 
ponnefus.  His  fervants  onee  killed  two  large  ferpents 
who  had  made  their  nefts  at  the  bottom  of  a  large  oak  3 
and  Melampus  paid  fo  much  regard  to  their  remains, 
that  he  raifed  a  burning  pile  and  burned  them  upon  it. 
He  alfo  took  particular  care  of  their  young  ones,  and 
fed  them  with  milk.  Some  time  after  this,  the  young 
ferpents  crept  to  Melampus  as  he  flept  on  the  grafs  near 
the  oak  3  and,  as  if  fenfible  of  the  favours  of  their  be- 
nefaftor,  they  wrantonly  played  around  him,  and  foftly 
licked  his  cars.  This  awoke  Melampus,  who  vras 
aftonifhed  at  the  jfudden  change  wrhich  his  fenfes  had 
undergone.  He  found  himfelf  acquainted  writh  the 
chirping  of  the  birds,  and  with  all  their  rude  notes,  as 
they  flew  around  him.  He  took  advantage  of  this 
fupcrnatural  gift,  and  foon  made  himfelf  perfect  in  the 
knowledge  of  futurity,  and  Apollo  alfo  inftruftedjiim 
in  the  art  of  medicine.  He  had  foon  after  the  hap- 
pinefs  of  curing  the  daughters  of  Proetus,  by  giving 
them  hellebore,  which  from  that  circumflanee  has  been 
called  melampodium  ;  and,  as  a  reward  for  his  trouble, 
he  married  the  cldcfl  of  thefe  princeffes.  The  tyranny 
of  his  uncle  Neleus,  king  of  Pylos,  obliged  him  to 
leave  his  native  country  3  and  Proetus,  to  fhow  himfelf 
more  fenfible  of  his  fcrvices,  gave  him  part  of  his  king¬ 
dom.  About  this  time  the  perfonal  charms  of  Pero, 
the  daughter  of  Neleus,  had  gained  many  admirers  3 
but  the  father  promifed  his  daughter  only  to  him  -who 
brought  into  his  hands  the  oxen  of  Iphiclus.  This  con¬ 
dition  difpleafed  many  3  but  Bias,  who  was  alfo  one  of 
her  admirers,  engaged  his  brother  Melampus  to  ft  cal 
the  oxen  and  deliver  them  to  him.  Melampus  -was 
caught  in  the  attempt,  and  imprifoned  3  and  nothing 
but  his  ferviccs  as  a  foothfayer  and  phyfieian  to  Iphiclus 
would  have  faved  him  from  death.  All  this  pleaded 
in  the  favour  of  Melampus  3  but  when  he  had  taught 
the  childlefs  Iphiclus  how  to  become  a  father,  he  not 
only  obtained  his  liberty,  but  alfo  the  oxen  3  and  with 
them  he  compelled  Neleus  to  give  Pero  in  marriage  to 
Bias.  A  fevere  diftemper,  which  had  rendered  the 
women  of  Argos  in  fane,  was  totally  removed  by  Me¬ 
lampus  3  and  Anaxagoras,  who  then  fat  on  the  throne, 
rewarded  his  merit  by  giving  him  part  of  his  kingdom, 
where  he  eflablifhed  himfelf,  and  where  his  poflerity 
reigned  during  fix  fucceflivc  generations.  He  received 
divine  honours  after  death,  and  temples  were  raifed  to 
his  memory. 

MEL  AMPYRUM,  Cow- wheat,  a  genus  of  plants 
belonging  to  the  didynamia  clafs  3  and  in  the  natural 


method  ranking  under  the  40th  order,  Perfonaice ,  See  Mel'aci. 
Botany  Index. 

MELANCHOLY,  a  Kind  of  delirium  attended  feline- 
with  gloomy  thoughts,  heavinefs,  and  forrow.  See  thon. 
Medicine,  N°  327.  — y— — 

MELANCTHON,  Philip,  born  at  Bretten  in 
the  Palatinate  in  1495,  was  one  of  the  wifeft  and  moft 
able  men  of  his  age  among  the  reformers,  though  of  a 
mild  temper,  and  difpofed  to  accommodate  rather  than 
to  inflame  difputcs.  In  his  youth  he  made  an  admirable 
progrefs  in  learning,  and  was  made  Greek  profefl'or  at 
Wittenberg  in  1509.  Here  his  lectures  upon  Homer, 
and  the  Greek  text  of  St  Paul’s  Epiftle  to  Titus,  drew 
to  him  a  great  number  of  auditors,  and  entirely  effaced 
the  contempt  to  which  his  low  flature  and  mean  ap¬ 
pearance  had  expoled  him.  Melanfthon  reduced  the 
lciences  to  fyflems  3  and  acquired  fuch  reputation,  that 
he  had  fometimes  2500  auditors.  He  foon  entered  in¬ 
to  an  intimate  friendfhip  with  Luther,  who  taught  di¬ 
vinity  in  the  fame  univerfity  3  and  in  1519  they  went 
together  to  Leipfic,  to  difpute  with  Eccius.  The  fol¬ 
lowing  years  he  was  continually  engaged  in  various 
employments  ;  he  compofed  feveral  books  3  he  taught 
divinity  3  took  feveral  journeys,  in  order  to  found  col¬ 
leges  dnd  vifit  churches  3  and  in  1530  drew  up  a  con- 
feflion  of  faith,  wThich  goes  by  the  name  of  the  Confef- 
fion  of  Augsburg ,  becaufe  it  was  prefented  to  the  empe¬ 
ror  at  the  diet  held  in  that  city.  All  Europe  was  con¬ 
vinced  that  he  was  not,  like  Luther,  backward  to  ac¬ 
commodate  the  differences  between  the  various  lefts  of 
Chriflians.  He  hated  religious  difputes,  and  was  drawn 
into  them  only  through  the  neceflity  of  the  part  he  was 
called  to  aft  in  the  world  3  and  therefore  would  have 
facrificcd  many  things  to  have  produced  an  union  among 
the  Protcftants.  For  this  rcafon,  Francis  I.  the  French 
king,  wrote  to  delire  him  to  come  and  confer  with  the 
doftors  of  the  Sorbonne,  in  order  to  agree  with  them 
about  putting  an  end  to  all  controverfies  3  but  though 
Luther  endeavoured  to  perfuade  the  eleftor  of  Saxony 
to  confent  to  that  journey,  and  though  Melanfthon 
himfelf  defired  it,  that  prince,  ^whether  he  diftrufted 
Melanfthon’s  moderation,  or  was  afraid  of  quarrelling 
with  the  emperor  Charles  V.  would  never  grant  his 
per  million.  The  king  of  England  alfo  in  vain  de¬ 
fired  to  fee  him.  Melanfthon,  in  1529,  aflifled  at 
the  conferences  of  Spires.  In  1541,  he  was  at  the  fa¬ 
mous  conferences  at  Ratifbon.  In  1543,  he  went  to 
meet  the  archbifliop  of  Cologne  to  aflifl  him  in  introdu¬ 
cing  the  reformation  into  his  diocefe  3  but  that  projeft: 
came  to  nothing:  and  in  1548,  he  aflifled  at  feven 
conferences  on  the  fubjeft:  of  the  interim  of  Charles  V. 
and  wrote  a  cenfure  on  that  interim,  and  all  the  writ¬ 
ings  prefented  at  thefe  conferences.  He  was  extremely 
affefted  at  the  diffenfions  raifed  by  Flaccus  Illyricus. 

His  laft  conference  with  thofe  of  the  Roman  commu¬ 
nion  'was  at  Worms,  in  1557.  He  died  at  Wittenberg 
in  1560,  and  was  interred  near  Luther.  Some  days 
before  he  died,  he  wrote  upon  a  pieee  of  paper  the  rea- 
fons  which  made  him  look  upon  death  as  a  happinefs  3 
and  the  chief  of  them  was,  that  it  “  delivered  him  from 
theological  perfections.”  Nature  had  given  Melanc- 
thon  a  peaceable  temper,  which  was  but  ill  fuited  to  the 
time  he  was  to  live  in.  His  moderation  ferved  only  to 
be  his  crofs.  He  was  like  a  lamb  in  the  midft  of 
wrolves.  Nobody  liked  his  mildnefj  3  it  looked  as  if  he 
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Mel&ne-  was  lukewarm  \  and  even  Luther  himfelf  was  fometimes 
til.<?n  angry  at  it. 

Weki.ifc-  Melanfthon  was  a  man  in  whom  many  good  as  wrell 
dec.  as  great  qualities  were  wonderfully  united.  He  had 
*■"' 1  v"—  ■■  great  parts,  great  learning,  great  fweetnefs  of  temper, 
moderation,  eontentednefs,  and  the  like,  which  would 
have  made  him  very  happy  in  any  other  times  but 
tliofe  in  which  he  lived.  He  never  affie£led  dignities, 
or  honours,  or  riches,  but  was  rather  negligent  of  all 
thefe  things  3  too  niueh  fo  in  the  opinion  of  fome,  com 
fidering  lie  had  a  family  }  and  his  fon-in-law  Sabinus, 
■who  was  of  a  more  ambitious  temper,  was  actually  at 
variance  with  him  upon  this  very  account.  Learning 
was  infinitely  obliged  to  him  on  many  accounts  j  on 
none  more  than  this,  that,  as  already  obferved,  he  re¬ 
duced  almofl  all  the  feienees  which  had  been  taimlit  be- 
fore  in  a  vague  irregular  manner  into  fyllems.  Con- 
fidering  the  diura<51ions  of  his  life,  and  the  infinity  of 
difputes  and  tumults  in  which  he  was  engaged,  it  is 
a  ft  on  filli  n  g  how  he  could  find  leifure  to  write  fo  many 
books.  Their  number  is  prodigious,  info  much  that  it 
was  thought  necetlhry  to  publiih  a  chronological  cata¬ 
logue  of  them  in  the  year  1582.  Kis  works  indeed  arc 
not  corre£t,  and  he  himfelf  owned  it :  but  as  he  found 
them  ufeful,  he  chofe  rather  to  print  a  great  number, 
than  to  finifh  only  a  few  :  “  which  however  (as  Bayle 
fays),  was  pofiponing  his  own  glory  to  the  advantage 
of  others.”  Plis  eonftitution  wras  very  weak,  and  re¬ 
quired  great  tendernefs  and  management  *,  which  made 
Luther,  as  hot  and  zealous  as  he  was,  blame  him  for 
labouring  too  earneftly  in  t lie  vineyard. 

MEL  ANIPPIDES,  in  fabulous  hidory,  a  Greek 
poet  about  520  years  before  C brill.  His  grandfon  of 
the  fame  name,  fiourifhed  about  60  years  after  at  the 
court  of  Perdiccas  the  Second,  of  Macedonia.  Some 
fragments  of  their  poetry  are  i! ill  extant. 

MELANTERIA,  an  old  term  in  Natural  Hijlvry, 
whieh  feems  to  have  been  applied  to  copper  pyrites. 

The  Greeks  ufed  it  externally  as  a  gentle  efeharotic 
and  a  llyptic,  as  an  ingredient  in  their  ointments  for 
old  uleers,  and  alfo  to  fprinkle  in  the  form  of  powder 
on  frefli  wounds,  in  order  to  flop  the  haemorrhage. 
MEL  ASSES.  See  Molasses. 

MELASTOMA,  the  American  Gooseeerry- 
TREE,  a  genus  of  plants  belonging  to  the  decandria 
dafs  \  and  in  the  natural  method  ranking  under  the 
17th  order,  Calijcantliemce .  See  Botany  Index, 

MELCHA,  a  fm all  village  of  Barbary,  fituated 
abut  miles  from  the  city  of  Tunis,  built  on  the  ruins 
of  Carthage,  fome  of  which  are  Hill  vifible. 

MELCHITES,  in  ehureh  hiftory,  the  name  given 
to  the  Syriac,  Egyptian,  and  other  Chriftians  of  the 
Levant.  The  Melchites,  excepting  fome  few  points 
of  little  or  no  importance,  which  relate  only  to  ceremo¬ 
nies  and  eeelefiaftical  difeipline,  are  in  every  refpeft 
profefied  Greeks  j  but  they  are  governed  by  a  parti¬ 
cular  patriarch,  who  refides  at  Daroa%  and  afiumes  the 
title  of  patriarch  of  Antioch,  They  eelebrate  mafs  in 
the  Arabian  language.  The  religious  among  the  Mel¬ 
chites  follow  the  rule  of  St  Bafil,  the  common  rule  of 
all  the  Greek  monks.  They  have  four  fine  convents 
diftant  about  a  day’s  journey  from  Damas,  and  never 
go  out  of  the  eloifter. 

MELCHISEDEC,  or  Meixhizedek,  king  of 
Salem,  and  prieft  of  the  Moft  High.  The  feripture  tells 
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us  nothing  cither  of  his  father,  or  of  his  mother,  or  of  Me1 
his  genealogy,  or  of  his  birth,  or  of  his  death.  And  "  dec?*’ 
in  this  fenfe  lie  was  a  figure  of  Jcfus  Chrift,  as  St  Paul' — 
affirms,  who  is  a  prieft  for  ever,  according  to  the  order 
of  Melchifedec,  and  not  according  to  the  order  of 
Aaron,  whole  original,  life,  and  death,  are  known. 

When  Abraham  returned  from  purfuing  the  four  con¬ 
federate  kings,  who  had  defeated  the  kings  of  Sodom 
and  Gomorrah,  and  had  taken  away  Lot,  Abraham’s 
nephew,  along  with  them  (Gen.  xiv.  17,  18,  19,  &c.) 
Melchifedec  came  to  meet  Abraham  as  far  as  the  val¬ 
ley  of  Shaveh,  whieh  was  afterwards  named  the  King’s 
valley,  preferred  him  with  the  rcfrefhment  of  bread 
and  wine  (or  he  offered  bread  and  wine  in  faerifice  to 
the  Lord,  for  he  was  a  prieft  of  the  moft  high  God), 
and  bleiied  him.  Abraham,  being  defirous  to  acknow¬ 
ledge  in  him  the  quality  of  prieft  of  the  Lord,  offered 
him  the  tythes  of  all  lie  had  taken  from  the  enemy. 

After  this  time,  there  is  no  mention  made  of  the  perfon 
of  Melchifedec  \  only  the  Pfalmift  (ex.  4.)  fpeaking  of 
the  Mefliah,  fays,  “  Thou  art  a  prieft  for  ever  after 
the  order  of  Melehifedee.”  St  Paul,  in  his  cpiflle  to 
the  Hebrews,  unfolds  the  my  fiery  which  is  conecaled 
in  what  is  faid  of  Melchifedec  in  the  Old  Teflamcnt. 

See  Heb.  v.  6  — 10.  An  infinite  number  of  difficulties 
and  feruples  have  been  fiarted  upon  the  fubjedt  of  Mel¬ 
chifedec. — St  Jerome  thought  that  Salem,  of  which 
Melchifedec  -was  king,  was  not  Jerufalem,  but  the  city 
of  Salem  near  Scythopolis,  where  they  fiill  pretended 
to  fliow  the  ruins  of  the  palace  of  this  prince.  The 
greatnefs  and  extent  of  thefe  ruins  are  a  fufficient  proof 
of  the  magnificence  of  this  ancient  building.  He  thinks 
it  was  at  this  city  of  Salem  or  Shalem,  that  Jacob  ar¬ 
rived  after  his  palfage  over  Jordan,  at  his  return  from 
Mefopotamia  (Gen.  xxxiii.  18.).  Some  believe  that 
Salem,  where  Melehifedee  reigned,  is  the  fame  as  Sa¬ 
lim  fpoken  of  in  the  gofpel  of  St  John,  chap.  iii.  23. 

From  the  time  of  Epiphanes,  there  were  names  in¬ 
vented  for  the  father  and  mother  of  Melehifedee.  To 
his  father  was  given  the  name  of  Heraelas  or  Hera- 
eles,  and  to  his  mother  that  of  Aflitaroth  or  Aft  aria. 

It  is  generally  agreed  on  by  the  learned,  that  when 
the  apofile  fays,  he  was  u  without  father  and  without 
mother,”  no  more  is  meant,  than  that  he  is  introdu¬ 
ced  into  the  hiftory  of  Abraham  without  acquainting 
us  who  he  was,  or  whence  he  came,  where  he  lived  or 
when  he  died.  Neverthelefs,  fome  have  taken  St 
Paul’s  words  literally,  and  contended  that  he  was  not 
of  human  but  divine  nature.  Origen  and  Didymus 
took  him  to  be  an  angel  j  and  the  author  of  the  Quef- 
tions  upon  the  Old  and  New  Teftaments  pretends,  that 
lie  was  the  Holy  Ghofi,  who  appeared  to  Abraham  in 
a  human  form.  The  Arabic  Catena  upon  the  ninth 
chapter  of  Genefis,  makes  Melchifedec  to  be  defend¬ 
ed  from  Shem  by  his  father,  and  from  Japheth  by  his 
mother.  Heraelas  or  Heraciim  his  father,  was,  they 
fay,  fon  or  grandfon  of  Phaleg,  and  fon  of  Heber  \  and 
his  mother,  named  Salathiel,  wras  daughter  of  Gomer 
fon  of  Japheth.  Cedrenus  and  others  derive  Melchi¬ 
fedec  from  an  Egyptian  ftoek.  They  fay  his  father 
was  called  Sidon  or  Sida,  and  was  the  founder  of  the 
city  of  Sidon,  the  capital  of  Phoenicia.  Suidas  fays 
he  was  of  the  curfed  race  of  Canaan  j  for  whieh  reafon 
the  feripture  does  not  mention  his  genealogy.  The 
Jews  and  Samaritans  believed  Melchifedec  to  be  the 
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ftfelchife-  fame  with  the  patriarch  Shem  }  which  opinion  has  been 
t  dec.  followed  by  a  great  number  of  modern  writers.  M. 

— -v - 1  Jurieu  has  undertaken  to  prove  that  he  is  the  fame  as 

Cham  or  Ham.  It  would  be  endlefs  to  fet  down  all 
the  opinions  upon  this  matter  :  therefore  wTe  (hall  only 
add,  that  Peter  Cuneeus  and  Peter  du  Moulin  have  af- 
ferted,  that  Melchifedec  who  appeared  to  Abraham  was 
the  Son  of  God,  and  that  the  patriarch  worfhipped  him 
and  acknowledged  him  for  the  Mefliah. 

About  the  beginning  of  the  third  century  arofe 
the  herefy  of  the  Melehifedecians,  who  affirmed  that 
Melchifedec  was  not  a  man,  but  a  heavenly  power, 
fuperior  to  Jefus  Chrift  :  for  Melchifedec,  they  faid, 
was  the  interceffor  and  mediator  of  the  angels,  but  Je- 
fus  Chrift  was  fo  only  for  men,  and  his  priefthood  on¬ 
ly  a  copy  of  that  of  Pvtelchifedec,  who  wras  the  Holy 
Ghoft. 

We  ffiall  only  beg  leave  to  add  here  one  opinion 
more  concerning  Melchifedec,  which  is  that  ot  the 
learned  Heidegger,  who,  as  the  author  of  the  tlijL 
Patrinr.  thinks,  has  taken  the  right  method  of  ex¬ 
plaining  the  accounts  of  Mofes  and  the  apoftle  Paul 
relating  to  this  extraordinary  perfon.  He  fuppofes  a 
twofold  Melchifedec  ;  the  one  hiftorical,  whereof  Mofes 
gives  an  account  in  the  14th  chapter  of  Genefis,  as  that 
he  was  king  as  well  as  high  pried  of  Jerufalcm  ;  the 
other  allegorical,  whom  St  Paul  deferibes,  and  this  alle¬ 
gorical  perfon  is  Jefus  Chrid. 

As  the  hidory  of  this  prince  and  pried  is  fo  little 
known,  it  is  no  wonder,  as  Seldcn  obferves,  that  many 
fabulous  accounts  have  been  invented  of  him  )  of  which 
the  following  may  fuffiee  as  a  fpecimen.  Eutychus 
patriarch  of  Alexandria  relates,  that  the  body  of 
Adam  having  been  embalmed  according  to  his  order, 
was  depofited  in  a  cave  under  a  mountain  of  the  chil¬ 
dren  of  Seth  \  but  that  Adam  before  his  death  had 
commanded  that  they  ffiould  take  away  his  remains 
from  that  place,  and  tranfport  them  to  the  middle  of 
the  earth  :  that  Noah,  to  follow  the  orders  of  his  an- 
cedors,  had  preferved  the  bodies  of  Adam  and  all  the 
patriarchs  with  him  in  the  ark  :  that  finding  himfelf 
near  his  death,  he  ordered  his  fon  Shem  to  take  the 
body  of  Adam,  to  furnifh  himfelf  with  bread  and  wine 
for  his  journey,  to  take  with  him  Melchifedec  the  fon 
of  Phaleg,  and  to  go  to  the  place  in  which  an  angel 
would  (how  them  where  to  bury  the  fird  man  :  that 
Noah  added  this  order,  “  Command  Melchifedec  to 
fix  his  refidence  iri  that  place,  and  to  live  unmarried  all, 
his  lifetime,  becaufe  God  has  chofen  him  to  do  fervice 
in  his  prefence  *,  command  him,  that  he  build  no  tem¬ 
ple,  nor  died  the  blood  of  birds,  nor  four-footed 
beads,  or  any  other  animal  ;  and  'that  he  offer  no 
other  oblations  to  God  but  bread  and  wine.”  This  is 
the  reafon,  according  to  this  author,  why  Melchifedec, 
when  he  met  Abraham,  brought  forth  only  bread  and 
wine. 

A  Greek  author,  under  the  name  of  Athanafius, 
relates,  that  Melchifedec  was  the  fon  of  an  idolatrous 
king  called  Melehi  and  of  a  queen  called  Salem. — 
Melchi,  having  refolved  to  offer  a  facrifice  to  the  gods, 
fent  his  fon  Melchifedec  to  fetch  him  feven  calves.  In 
the  wray  the  young  prince  was  enlightened  by  God, 
and  immediately  returned  to  his  father,  to  demondrate 
to  him  the  vanity  of  his  idols.  Melchi,  in  wrath,  fent 
him  back  to  fetch  the  victims.  While  he  was  abfent, 


the  king  facrificed  his  elded  fon,  and  a  great  many  Melchife- 

other  children,  to  his  gods.  Melchifedec  returning, 

and  conceiving  great  horror  at  this  butchery,  retired  ^  " 

to  Mount  labor,  wffiere  he  lived  feven  years,  without  y— . j 

clothes,  and  fed  only  on  wild  fruits..  At  the  end  of 

feven  years,  God  appeared  to  Abraham,  bid  him  go 

up  to  Mount  Tabor,  wffiere  he  fliould  find  Melchiledec. 

He  ordered  him  to  clothe  him,  and  to  alk  his  bleffing  \ 
which  Abraham  having  done,  Melchifedec  anointed 
him  wTith  oil,  and  they  came  down  together  from  the 
mountain. 

MELCOMB-REGIS,  a  town  of  Dorfetffiire,  in  Eng¬ 
land,  130  miles  from  London,  is  fituated  at  the  mouth 
of  the  river  Wey,  by  which  it  is  parted  from  Wey¬ 
mouth.  It  appears  from  the  name  to  have  been  an¬ 
ciently  the  king’s  demeine,  and  from  the  records  to 
have  paid  quit-rent  to  the  crown  all  along  after  King 
Edward  I.  till  it  was  bought  off  by  the  inhabitants 
before  they  were  united  to  Weymouth.  It  lies  on  the 
north  fide  of  the  haven,  on  a  peninfula  furrounded  by 
the  fea  on  all  fides  exc  pt  on  the  north.  Ihe  flreets 
are  broad  and  well  paved,  and  many  of  the  houleg 
large  and  high.  It  fent  members  to  parliament  in  the. 
reign  of  King  Edward  I.  before  Weymouth  had  that 
privilege.  It  was  by  parliament  appointed  a  ffaplc  in. 
the  reign  of  Edward  III.  In  the  next  reign  the, 

French  burnt  it  \  and  it  was  thereby  rendered  fo  de¬ 
folate,  that  the  remaining  inhabitants  prayed  and  ob¬ 
tained  a  difeharge  from  cuftoms.  On  account  of  its 
quarrels  with  Wey  mouth,  in  the  reign  of  Henry  VI. 
its  privileges  as  a  port  were  removed  to  Pool  :  but  in. 
that  of  (^ueen  Elizabeth  they  wTere  rellorcd  to  it  by  a6l 
of  parliament,  which  was  confirmed  in  the  next  reign, 
on  condition  that  Melcomb  and  Weymouth  fhould 
make  but  one  corporation,  and  enjoy  their  privileges 
in  common  •,  and  to  this  was  owing  the  flourilhing 
ftate  of  both.  In  the  two  reigns  laft  mentioned,  a 
wooden  bridge  with  feventeen  arches  was  built  from 
hence  to  Weymouth  \  to  wffiich,  as  well  as  its  church, 
the  chief  contributors  were  certain  citizens  of  Lon¬ 
don  j  and  upon  its  decay  it  was  rebuilt  in  177c.  Here 
is  a  good  market  place  and  town-hall,  to  which  the 
members  of  the  corporation  of  Weymouth  come  to 
attend  public  bufinefs,  as  the  inhabitants  do  to  its 
church  for  public  worlhip.  For  fcvcral  years  pall  the- 
fea  has  retired  from  it  on  the  ealt,  the  priory  former¬ 
ly  being  bounded  by  the  fea  j  but  there  is  now  a  itreet 
beyond  it,  from  which  it  is  feveral  paces  to  the  high 
water  mark.  The  priory  was  fituated  in  the  eaft  part 
of  the  town,  in  Maiden  ftreet,  wffiofe  fite  occupied  a-.. 
bout  an  acre,  now  covered  with  tenements.  On  the 
fouth  fide  are  the  remains  of  the  chapel,  now  convert¬ 
ed  into  a  malt  houfe.  Near  it  are  the  remains  of  an 
ancient  building,  formerly  a  nunnery.  Here  are  three 
meeting  houfes,  and  a  workhoufe  for  the  poor.  The 
church,  which  is  in  the  middle  of  the  town,  has  a 
wooden  turret  for  a  bell,  and  had  been  an  old  chapel. 

It  was  rebuilt  in  1605,  and  made  parochial,  and  is  a 
handfome  fabric,  with  a  beautiful  altarpiece  painted 
and  given  by  Sir  James  Thornhill.  The  port,  which 
generally  goes  by  the  name  of  Wffiymouth,  is  faid  to 
be  the  beft  frequented  in  the  county,  and  is  defended 
by  Sandford  and  Portland  cailles.  The  markets  for 
both  towns  are  Tuefdays  and  Fridays,  but  there  are  no 
fairs.  Melcomb-regis  is  reckoned  larger,  more  thriving, 

and 
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Mel  coni'!)-  and  populous  than  Weymouth.  They  are  now  one  ed  Calydon,  and  Althaea  went  to  the  temple  of  the 

re^IS  corporation  and  borough,  confiding  of  a  mayor,  rc-  gods  to  return  thanks  for  the  victory  which  her  ion  ||  ° 

Meleager.  corcler>  two  bailiffs,  an  uncertain  number  of  aldermen,  had  gained  :  But  being  informed  that  her  brothers  Melker«. 
’ ■— y~— ^  aiH  twenty-four  capital  burgeifes.  Whoever  has  been  had  been  killed  by  Meleager,  die  in  a  moment  of  re- 
a  mayor  is  ever  after  an  alderman.  They  fend  four  fentment  threw  into  the  fire  the  fatal  dick  on  which 

burgeifes  to  parliament,  who  are  ele&ed  by  fucli  as  her  fon’s  life  depended,  and  Meleager  died  as  foon  as 

have  freeholds,  whether  they  arc  inhabitants  or  not}  it  was  confumcd.  Homer  does  not  mention  the  fire- 

the  number  of  voters  is  near  700.  Every  eledlor,  as  in  brand  }  w  hence  fomc  have  imagined  that  this  fable  is 

London,  has  the  privilege  of  voting  for  four  perfons,  poderior  to  that  poet’s  age.  But  he  fays,  that  the 

who  when  cliofen  are  returned,  in  two  diftinft  inden-  death  of  Toxeus  and  Plexippus  fo  irritated  Althcea, 

turcs,  as  the  burgeifes  of  Weymouth  and  the  burgeifes  that  die  uttered  the  mod  horrible  curfes  and  imprcca- 
of  Melcomb-regis.  tions  upon  her  Ton’s  head. 

MELD/E,  in  Ancient  Geography ,  a  town  of  Gallia  Meleager,  a  Greek  poet,  the  Ton  of  Eucrates, 

Ccltica,  (called  Mel  dor  um  Civitas  in  the  Notitia),  on  was  born  at  Seleucia  in  Syria,  and  Houriilied  under 
the  Matrona.  Now  Meaux ,  a  city  of  Champagne,  on  the  reign  of  Seleucus  VI.  the  lad  king  of  Syria.  He 
the  Marne,  in  France.  wTas  educated  at  Tyre  }  and  died  in  the  ifiand  of  Coos, 

MELEAGER,  in  fabulous  hidory,  a  celebrated  he-  anciently  called  Merope.  He  there  compofed  the 
ro,  fon  of  Oeneus  king  of  Calydonia,  by  Althaea  daugh-  Greek  epigrams  called  by  us  the  Anthologia.  The  dif¬ 
fer  of  lhedius.  The  Parcae  were  prefent  at  the  mo-  pofition  of  the  epigrams  in  this  collection  was  often 
ment  of  his  birth,  and  predi&ed  his  future  greatnefs.  changed  afterwards,  and  many  additions  have  been  made 
Clotho  faid  that  he  would  be  brave  and  courageous  }  to  them.  The  monk  Planudes  put  them  into  the  order 
Lachefis  foretold  his  uncommon  drength  and  valour  :  they  are  in  at  prefent,  in  the  year  1380. 
and  Atropos  faid  that  he  fhould  live  as  long  as  that  fire-  MELEAGRIS,  the  Turkey  }  a  genus  of  birds 
brand,  which  "was  on  the  fire,  remained  entire  and  un-  belonging  to  the  order  of  gallinse.  See  Ornithology 
confumed.  Althtea  no  fooner  heard  this,  than  (he  Index . 

fnatched  the  dick  from  the  fire,  and  kept  it  with  the  MELES,  the  Badger.  See  Ursus,  Mammalia 
mod  jealous  care,  as  the  life  of  her  fon  totally  depend-  Index . 

ed  upon  its  prefervation.  The  fame  of  Meleager  in-  Meles,  in  Ancient  Geography ,  a  fine  river  running 
creafed  with  his  years}  he  fignalized  himfelf  in  the  by  the  walls  of  Smyrna  in  Ionia,  with  a  cave  at  its  head, 
Argonautic  expedition,  and  afterwards  delivered  his  where  Homer  is  faid  to  have  written  his  poems.  And 
country  from  the  neighbouring  inhabitants,  who  made  from  it  Homer  takes  his  original  name  Melejigenes , 
war  againd  his  father  at  the  indigation  of  Diana,  given  him  by  his  mother  Critheis,  as  being  born  on  its 
whofe  altars  Oeneus  had  negle£lcd.  But  Diana  pu-  banks.  (Herodotus). 

mfhed  the  negligence  of  Oeneus  by  a  greater  calamity.  MELETIANS,  in  ecclefiadical  hidory,  the  name 
She  fent  a  huge  wild  boar,  which  laid  wrade  all  the  of  a  confiderable  party  who  adhered  to  the  caufe  of 
country,  and  feemed  invincible  on  account  of  its  im-  Meletius  bifhop  of  Lycopolis,  in  Upper  Egypt,  after 
menfe  dze.  It  became  foon  a  public  concern  :  all  he  wras  depofed,  about  the  year  306,  by  Peter  bifhop 
tbe .  neighbouring  princes  alfembled  to  dedroy  this  of  Alexandria,  under  the  charge  of  his  having  facri- 
terrible  animal :  and  nothing  is  more  famous  in  my-  ficed  to  the  gods,  and  having  been  guilty  of  other 
thological  hidory,  than  the  hunting  of  the  Calydonian  heinous  crimes }  though  Epiphanius  makes  his  only 
boar.  The  princes  and  chiefs  that  alfembled,  and  failing  to  have  been  an  cxceftive  feverity  againd  the 
which  are  mentioned  by  mythologids,  wTere  Meleager  lapfed.  This  difpute,  which  was  at  fird  a  perfonal 
fon  of  Oeneus,  Idas  and  Lynccus  fons  of  Apharcus,  difference  between  Meletius  and  Peter,  became  a  reli- 
Dryas  fon  of  Mars,  Cador  and  Pollux  fons  of  Jupi-  gious  controverfy  }  and  the  Meletian  party  confided 
ter  and  Leda,  Pirithous  fon  of  Ixion,  Thefeus  fon  of  in  the  fifth  century,  but  was  condemned  by  the  fird 
HLgeus,  Anceus  and  Ccpheus  fons  of  Lycurgus,  Ad-  council  of  Nice. 

metus  fon  of  Pheres,  Jafon  fon  of  .ZEfon,  Peleus  and  MELIA,  Azaderach,  or  the  Bead  Tree,  a  genus 
1  clamon  fons  of  iEcus,  Iphicles  fon  of  Amphitryon,  of  plants,  belonging  to  the  decandria  clafs }  and  in  the 
Eurytrion  fon  of  A&or,  Atalanta  daughter  of  Schoe-  natural  method  ranking  under  the  23d  order,  Trihilatce . 
neus,  Iolas  the  friend  of  Hercules,  the  fons  of  Thef-  See  Botany  Index . 

tius,  Amphiaraus  fon  of  Oileus,  Protheus,  Cometes,  MELIANTHUS,  Honey-flower,  a  genus  of 
the  brothers  of  Althaea,  Hippothous  fon  of  Cercyon,  plants  belonging  to  the  didynamia  elafs }  and  in  the  na- 
Leucippus,  Adradus,  Ceneus,  Philcus,  Eehion,  Lelex,  tural  method  ranking  under  the  24th  order,  Corydalcs . 

Phoenix  fon  of  Amyntor,  Panopeus,  Hyleus,  Hippa-  See  Botany  Index . 

lus,  Neftor,  Menoetius  the  father  of  Patroclus,  Am-  MELIBOEA,  in  Ancient  Geography,  an  ifiand  of 
phicides,  Laertes  the  father  of  Ulylfes,  and  the  four  Syria,  at  the  mouth  of  the  O routes }  which  before  it 
Ions  of  Hippocoon.  This  troop  of  armed  men  attack-  falls  into  the  fea,  forms  a  fpreading  lake  round  it.  This 
ed  the  boar,  and  it  w7as  at  lad  killed  by  Meleager. —  ifiand  was  famous  for  its  purple  dye.  Thought  to  be  a 
Lhe  conqueror  gave  the  fkin  and  the  head  to  Atalanta,  colony  of  Theffalians  }  and  hence  Lucretius’s  epithet, 
who  had  fird  wounded  the  animal.  This  irritated  the  Theffalicus . 

reft,  and  particularly  Toxeus  and  Plexippus  the  bro-  MELICA,  Ropegrass,  a  genus  of  the  digynia  or- 
thers  of  Althaea,  and  they  endeavoured  to  rob  Ata-  der,  belonging  to  the  triandria  clafs  of  plants }  and  iri 
lanta  of  the  honourable  prefent.  Meleager  defended  the  natural  method  ranking  under  the  4th  order,  Grami- 
her,  and  killed  his  uncles  in  the  attempt.  Meantime  na .  See  Botany  Index . 

the  news  ox  this  celebrated  conqueft  had  already  reach-  MELICERES,  in  Surgery ,  a  kind  of  eneyfted  tu¬ 
mour, 
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jjyielicere*  mour,  fo  called  when  their  contents  arc  of  the  confiR- 
11  ence  of  honey.  See  Tumour,  Surgery  Index . 

f  MEL1CERT  A,  MelicERTES,  or  Melicertus ,  in  fa¬ 
bulous  hiflory,  a  fon  of  Athamas  and  Ino.  He  was 
faved  by  his  mother  from  the  fury  of  his  father,  who 
prepared  to  daQi  him  againft  a  wall  as  he  had  done  his 
brother  Learchus.  The  mother  was  fo  terrified  that  (he 
threw  herfelf  into  the  fea  with  Melicerta  in  her  arms. 
Neptune  had  companion  on  the  misfortunes  of  Ino  and 
her  fon.  He  changed  them  both  into  fea  deities. 
Ino  was  called  Leucotkoe  or  Matuta  ;  and  Melicerta  was 
known  among  the  Greeks  by  the  name  of  Palcemon , 
and  among  the  Latins  by  that  of  Portumnus .  Some 
fuppofe  that  the  Itlhmian  games  were  inRituted  in  ho¬ 
nour  of  Melicerta. 

MELILL  A,  an  ancient  town  of  Africa,  in  the  king¬ 
dom  of  Fez,  and  in  the  province  of  Garet.  It  was  ta¬ 
ken  by  the  Spaniards  in  1469,  but  returned  back  to 
the  Moors.  W.  Long.  2.  9.  N.  Lat.  35*.  20. 

MELILOT.  See  Trifolium, Botany  and  Agri¬ 
culture  Index. 

MELINDA,  a  kingdom  on  the  eaR  coaft  of  Africa, 
fituated  according  to  fome,  between  the  third  and 
fourth  degree  of  fouth  latitude  3  though  there  is  great 
difagreement  among  geographers  as  to  its  extent.  It 

I  is  allowed  by  all,  however,  that  the  coafts  are  very 

dangerous  ;  being  full  of  rocks  and  (helves,  and  the 
fea  at  fome  feafons  very  liable  to  tempeRs.  The  king¬ 
dom  of  Melinda  is  for  the  molt  part  rich  and  fertile  ; 
producing  almoft  all  the  necelfaries  of  life  except  wheat 
and  rice,  both  which  are  brought  thither  from  Cam- 
baya  and  other  parts  j  and  thofe  who  cannot  purchafe 
them  make  ufe  of  potatoes  in  their  Read,  which  are 
here  fine,  large,  and  in  great  plenty.  They  likewife 
abound  with  great  variety  of  fruit  trees,  roots,  plants, 
and  other  efculents,  and  with  melons  of  exquifite  taRe. 
They  have  alfo  great  plenty  of  venifon,  game,  oxen, 
fheep,  hens,  geefe,  and  other  poultry,  &c.  and  one  breed 
of  fheep  whofe  tails  weigh  between  30  and  40  pounds. 
The  capital  city  is  alfo  called  Melinda . 

MELINUM,  in  Natural  Hi /lory,  the  name  of  an 
earth  famous  in  the  earliefl  ages  of  painting,  being 
the  only  white  of  the  great  painters  of  antiquity  5  and, 
according  to  Pliny’s  account,  one  of  the  three  colours 
with  which  alone  they  performed  all  their  works.  From 
the  defeription  given  of  this  earth  it  feems  to  be  alu¬ 
minous,  tolerably  pure,  and  in  a  Rate  of  minute  di- 
vifion. 

MELISSA,  in  fabulous  hi  Rory,  a  daughter  of  Mc- 
liffus  king  of  Crete,  who  with  her  fiRer  Amalthaea  fed 
Jupiter  with  the  milk  of  goats.  She  firR  found  out  the 
means  of  collc&ing  honey  5  whence  it  has  been  fabled 
that  fhe  was  changed  into  a  bee,  as  her  name  is  the 
Greek  word  for  that  infeCt. 

Melissa,  Baum ,  a  genus  of  plants,  belonging  to  the 
didynamia  clafs  ;  and  in  the  natural  method  ranking 
under  the  4 2d  order,  Verticil! ate.  See  Botany  Index. 

MEL  I SS  US  of  Samos,  a  Greek  philofopher,  was 
the  fon  of  Rhagines  and  the  difciplc  of  Parmenides  ; 
and  lived  about  440  B.  C.  He  pretended  that  the 
univerfe  is  infinite,  immoveable,  and  without  a  vacuum. 
ThemiRocles  was  among  his  puoils. 

MELITE,  in  Ancient  Geography,  an  ifland  refer¬ 
red  to  Africa  by  Sevlax  and  Ptolemy  ;  but  nearer  Si¬ 
cily,  and  allotted  to  it  by  the  Romans :  commended 
Vol.  XIII.  Part  II.  ' 


for  its  commodious  harbours  ;  for  a  city  well  built,  Mel.tc 
with  artificers  of  every  kind,  efpecially  weavers  of  fine 
linen  5  all  owing  to  the  Phoenicians,  the  firR  coloniRs.  , 

Now  Malta  ;  remarkable  for  St  Paul’s  fhipwreck.  See 
Malta. 

Melite,  Melita ,  or  Melitina  Infula ;  an  ifland  on 
the  coafl  of  Illyrieum  in  the  Adriatic.  The  Catuli 
M elites i  (Pliny)  were  famous.  Now  Melede ,  the  name 
of  the  ifland  Samos.  See  Samos. 

Melite,  in  Ancient  Geography ,  a  town  of  Ionia, 
ftruck  out  of  the  number  of  Ionian  towns  on  account  of 
the  arrogance  of  the  people,  and  Smyrna  admitted  in 
lieu  of  it.  The  fituation  is  not  fpecified. 

MELITENSIS  terra,  the  Earth  of  Malta  :  an 
earth  of  which  there  are  two  very  different  kinds  j  the 
one  of  which  is  a  bole,  the  other  a  marl.  The  latter 
is  that  known  by  medical  authors  under  this  name  } 
the  former  is  the  Malta  earth  now  in  ufe  ;  but  both 
being  brought  from  the  fame  place,  are  confufedly  cal¬ 
led  by  the  fame  name.  The  Maltefe  marl,  whieli  is 
the  terra  Melite njis  of  medical  authors,  is  a  loofe, 
crumbly,  and  light  earth,  of  an  unequal  and  irregular 
texture  ;  and,  when  expofed  to  the  weather,  foon  falls 
into  fine  foft  powder  :  but  when  preferved  and  dried, 
it  becomes  a  loofe,  light  mafs,  of  a  dirty  white  colour, 
with  a  grayifh  cafl  :  it  is  rough  to  the  touch,  adheres 
firmly  to  the  tongue,  is  very  eafily  crumbled  to  pow¬ 
der  between  the  fingt*  s,  and  Rains  the  hands.  Thrown 
into  the  water,  it  f we  11s,  and  afterwards  moulders  a- 
way  into  a  fine  powder.  It  ferments  very  violently 
with  acids.  Both  kinds  are  found  in  great  abundance 
in  the  ifland  of  Malta,  and  the  latter  has  been  much 
cfleemed  as  a  remedy  againfl  the  bites  of  venomous 
animals.  The  other  has  fupplied  its  place  in  the  Ger¬ 
man  (hops  ;  and  is  ufed  there  as  a  cordial,  fudorific, 
and  aflringent. 

o 

MELITO  (canonized),  bifliop  of  Sardis  in  Lydia, 
in  the  fecund  century  5  remarkable  for  the  apology  he 
prefented  to  the  emperor  Aurelius,  in  favour  of  the 
Chriflians  5  on  which  Eufebius  and  the  other  ancient 
ecclefiaflical  writers  beRow  great  praifes  :  but  that  apo¬ 
logy  and  all  Melito’s  other  works  are  loR. 

MEL  ITUS,  a  Greek  orator  and  poet,  the  accufer 
of  Socrates.  The  Athenians,  after  the  death  of  So¬ 
crates,  difeovering  the  iniquity  of  the  fentence  they 
had  paffed  againR  that  great  philofopher,  put  Melitus 
to  death,  400  B.  C. 

MELLER,  a  lake  of  Sweden,  80  miles  long,  and 
30  broad  ;  on  which  Rands  the  city  of  Stockholm. 

MELLI,  with  the  country  of  the  Mundingoes,  in 
Africa.  The  country  formerly  called  Me lli,  now  chief¬ 
ly  inhabited  by  the  Mundingoes,  who  Rill  retain  pretty 
much  of  the  chara&er  aferibed  to  the  people  of  Melli, 
lies  to  the  fouth  of  the  river  Gambia  ;  on  the  weR  it 
borders  on  the  kingdom  of  Kabo  ;  on  the  fouth  it  has 
Melli ,  properly  fo  called,  and  the  mountains  that  part 
it  from  Guinea  \  and  on  the  eaR  it  extends  to  the  king¬ 
dom  of  Gago.  With  a  great  part  of  this  country  we 
are  little  acquainted,  as  is  the  cafe  with  regard  t» 
moR  of  the  inland  territories  of  Africa  ;  but  towards 
the  fea  coaR  this  country  is  a  little  better  known. 

The  firR  place  of  note  we  meet  with  is  Kachao,  a 
Portuguefe  colony,  fituated  on  the  river  of  St  Do¬ 
mingo,  which  falls  into  the  fea  about  26  leagues  below 
this  town.— About  2 6  leagues  above  Kachao,  on  the 
3  R  fame 
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Mdli  fame  fide  of  the  river,  is  another  trading  town  called 
Melmoth  ^arini^  where,  in  the  months  of  O&ober  and  November, 
t  there  is  fome  trade  in  wax  and  ivory. — Bot  is  a  village 

near  the  mouth  of  the  river  Gefves,  where  molt  of  the  tra¬ 
ders  buy  rice;  which  is  in  great  plenty  there,  and  very 
good. — Gefves  is  a  village  on  a  river  of  the  fame  name, 
on  which  the  Portuguefe  have  a  factory .  At  Gefves 
one  may  trade  yearly  for  250  Haves,  80  or  100  quin¬ 
tals  of  wax,  and  as  many  of  ivory.  Near  the  mouth 
of  the  river  of  Gefv.es  is  a  village  ealled  Kurbuh , 
where  there  is  a  confiderable  trade  for  fait ;  here  are 
alfo  fome  Haves  and  ivory.  Rio  Grande,  or  the  Great 
River,  runs  about  10  or  12  leagues  to  the  fouth  of 
the  river  of  Gefves.  About  80  leagues  from  the  mouth 
of  it  is  a. nation  of  negroes,  who  are  confiderable  traders 
in  ivory,  rice-,  millet,  and  fome  Haves.  They  are  ealled 
Auctions .  Over  agalnft  the  mouth  of  Rio  Grande  is 
a  duller  of  iHands  called  Biljago  IJles  ;  the  molf  con¬ 
siderable  of  which  is  Caffaguc,  being  about  fix  leagues 
long  and  two  broad  ;  its  foil  is  very  good,  and  produ¬ 
ces  millet,  rice,  and  all  kinds  of  pulfe,  befides  orange 
and  palm  trees,  and  many  others.  This  if  and,  with 
thofe  of  Caraehe,  Canabac,  and  La  Galliria,  are  the 
only  ones  where  the  Europeans  may  trade  with  fome 
fecurity.  They  trade,  however,  fome  times  at  the  other 
iHands,  but  they  mult  be  extremely  cautious ;  and  yet 
after  all  their  precautions,  they  will  be  robbed  and 
murdered  if  they  venture  to  go  afliore.  The  river 
Nunho  runs  16  leagues  to  the  fouth  of  Rio  Grande; 
it  is  very  confiderable,  and  comes  from  a  vafl:  diftance 
inland.  One  may  buy  here  300  quintals  of  ivory  and 
100  Haves  a-year.  Rice  grows  here  admirably  well, 
and  is  very  cheap.  There  are  everywhere  fugar  canes 
which  grow  naturally  ;  and  plants  of  indigo,  which 
might  turn  to  good  aceount.  The  trade  is  carried  on 
here  from  March  till  Augufl.  In  the  river  of  Sierra 
Leone,  the  late  Royal  African  Company  of  England 
had,  in  the  year  1728,  two  iHands ;  the  one,  ealled 
Ta£hy  a  large  Hat  ifland,  near  three  leagues  in  circum¬ 
ference,  in  which  the  company’s  Haves  had  a  good 
plantation  ;  the  rcH  of  the  iHand  is  covered  writh  wood, 
among  which  are  filk  cotton  trees  of  an  unaccountable 
fize.  The  other  ifland  is  Ben/e,  whereon  Hood  a  re¬ 
gular  fort.  It  was  formerly  the  refidence  of  one  of 
the  Englifli  chiefs. 

MELLITE,  or  Honey-stone,  a  mineral  fub- 
ftance,  compofed  of  a  peculiar  acid  and  alumina.  See 
Mellite,  Mineralogy  Index, 

MELMOTH,  William,  Esq.  a  learned  member 
of  Lincoln’s  Inn,  was  born  in  1666.  In  conjun&ion 
with  Mr  Pecre  Williams,  Mr  Melmoth  was  the  publiflier 
of  Vernon’s  Reports,  under  an  order  of  the  court  of 
chancery.  He  had  once  an  intention  of  printing  his 
own  Reports ;  and  a  fliort  time  before  his  death  adver- 
tifed  them  at  the  end  of  thofe  of  his  coadjutor  Peere 
Williams,  as  then  actually  preparing  for  the  prefs. 
They  have,  however,  not  yet  made  their  appearance. 
But  the  performance  for  wliieh  he  juftly  defer ves  to  be 
held  In  perpetual  remembrance  is,  “  The  Great  Im¬ 
portance  of  a  Religious  Life  ;”  concerning  which  it 
may  he  mentioned  to  the  credit  of  the  age,  that  not- 
withftanding  many  large  editions  had  before  been  circu¬ 
lated,  42,000  copies  of  this  ufeful  treatife  have  been 
fold  in  the  laft  18  years.  It  is  a  fomevrhat  Angular 
circumftanec,  that  the  real  author  of  this  moil  admirable 
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treatife  Hiould  never  before  have  been  publicly  known  Melmotk 
(it  having  been  commonly  attributed  to  the  firft  earl  of  II 
Egmont,  and  particularly  by  Mr  Walpole  in  his , 
Catalogue)  ;  wliieh  is  the  more  furpriling,  as  the  author 
is  plainly  pointed  out  in  the  following  fhort  character 
prefixed  to  the  book  itfelf:  It  may  add  weight,  per¬ 
haps,  to  the  reflections  contained  in  the  following  pages, 
to  inform  the  reader,  that  the  author’s  life  was  one* 
uniform  exemplar  of  thofe  precepts  which,  with  fo 
generous  a  zeal,  and  fuch  an  elegant  and  affe&ing 
limplieity  of  flyle,  he  endeavours  to  recommend  to 
general  practice.  He  left  others  to  eontend  for  modes 
of  faith,  and  inflame  themfelves  and  the  world  with 
endlefs  eontroverfy  :  it  was  the  wifer  purpefe  of  his  more 
ennobled  aim,  to  a£t  up  to  thofe  clear  rules  of  eondufl 
which  revelation  hath  gracioufly  preferibed.  He  poffefT- 
ed  by  temper  every  moral  virtue ;  by  religion  every 
Chriftian  grace.  He  had  a  humanity  that  melted  at 
every  diltrefs;  a  charity  which  not  only  thought  no  evil-, 
but  liifpedled  none.  He  exereifed  his  profeilion  with  a 
fhill  and  integrity  which  nothing  could  equal  but  the 
diflnterefled  motive  that  animated  his  labours,  or  the 
amiable  modeflv  which  accompanied  all  his  virtues.  He 
employed  his  induflry,  not  to  gratify  his  own  defires; 
no  man  indulged  himfelf  lefs  :  not  to  accumulate  ufelefs 
wealth  ;  no  man  more  difdained  fo  unworthy  a  purfuit; 
it  was  for  the  decent  advancement  of  his  family,  for  the 
generous  afliflance  of  his  friends,  for  the  ready  relief  of 
the  indigent.  How  often  did  he  exert  his  diflinguiflied 
abilities,  yet  lefufe  the  reward  of  them,  in  defence  of  the 
widow,  the  fatherlefs,  and  him  that  had  none  to  help 
him  !  In  a  word,  few  have  ever  palled  a  more  ufeful, 
not  one  a  more  blamelefs  life ;  and  his  whole  time  was 
employed  either  in  doing  good,  or  in  meditating  it.  He 
died  on  the  6th  day  of  April  1 743,  and  lies  buried  under 
the  cloifler  of  Lincoln’s  Ir.n  Chapel,  mem.  pat.  ofi'. 
mer.  fil.  dig.”  The  fon,  by  whom  this  character  is 
drawn,  is  William  Melmoth,  Efq.  the  celebrated  tranfla- 
tor  of  Pliny  and  of  Cicero’s  Letters;  and  author  of  thofe 
which  pafs  under  the  name  of  Sir  Thomas  Fit%oJborne . 

MELOCHIA,  Jews  Mallow,  a  genus  of  plants 
belonging  to  the  monadelphla  elafs  ;  and  in  the  natural 
method  ranking  under  the  37th  order,  Columniferce . 

See  Botany  Index . 

MELODUNUM,  in  Ancient  Geography ,  a  town  of 
the  Cenones  in  Gallia  Celtiea,  above  Lutetia  ;  now 
Me/un,  in  the  Ifle  of  France,  on  the  Seine. 

MELODY,  in  mulic,  a  fucceflion  of  founds  ranged 
in  fuch  a  manner,  according  to  the  laws  of  rhythmus 
and  modulation,  that  it  may  form  a  fentiment  agreeable 
to  the  car.  Voeal  melody  is  called  finging  ;  and  that 
which  is  performed  upon  inflruments  may  be  termed 
fymphonic  melody . 

The  idea  of  rhythmus  necefTarily  enters  into  that  of 
melody.  An  air  is  not  an  air  but  in  proportion  as  the 
laws  of  mcafure  and  quantity  are  obferved.  The  fame 
fucceflion  of  founds  is  fufceptible  of  as  many  different 
ehara&ers,  as  many  different  kinds  of  melody,  as  the 
various  ways  by  wliieh  its  emphatic  notes,  and  the 
quan titles  of  thofe  which  intervene,  may  be  diverfifled; 
and  the  change  in  duration  of  the  notes  alone,  may 
difguife  that  very  fuceeflion  in  fuch  a  manner  that  it 
cannot  be  known.  Thus,  melody  in  itfelf  is  nothing ; 
it  is  the  rhythmus  or  meafure  which  determines  it,  and 
there  can  be  no  air  without  time.  If  then  wc  abflrad 
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Mdody.  meafure  from  both,  we  cannot  compare  melody  with 
— -r—t  harmony  3  for  to  the  former  it  is  effential,  but  not  at 
all  to  the  latter. 

Melody,  according  to  the  manner  in  which  it  is 
confidered,  has  a  relation  to  two  different  principles. 
Wbsn  regarded  only  as  agreeable  to  the  proportions  of 
found  and  the  rules  of  modulation,  it  has  its  principle 
in  harmony  3  ftnee  it  is  a  harmonical  analyfis,  which 
exhibits  the  different  gradations  of  the  feale,  the  chords 
peculiar  to  each  mode,  and  the  law's  of  modulation, 
which  arc  the  foie  elements  that  eompofe  an  air.  Ac¬ 
cording  to  this  principle,  the  whole  power  of  melody 
is  limited  to  that  of  pleafing  the  ear  by  agreeable 
founds,  as  the  eye  may  be  pleafed  with  an  agreeable 
affemblage  of  fuitable  colours.  But  when  confidered  as 
an  imitative  art,  by  which  we  may  affedl  the  mind 
with  various  images,  excite  different  emotions  in  the 
heart,  inflame  or  foothe  the  paffions5  by  which,  in  a 
word,  we  produce  different  effects  upon  our  moral  fa¬ 
culties,  which  are  not  to  be  effectuated  by  the  influ¬ 
ence  of  external  fenfe  alone,  we  muff  explore  another 
principle  for  melody  :  for  in  our  whole  internal  frame 
there  appears  to  be  no  power  upon  which  either  har¬ 
mony  alone,  or  its  neeclfary  refiilts,  can  feize,  to  affect 
us  in  fueh  a  manner. 

What  then  is  the  feeond  principle  ?  It  is  as  much 
founded  on  nature  as  the  firffc  3  but,  in  order  to  difeover 
its  foundation  in  nature,  it  will  require  a  more  accurate 
though  Ampler  obfervation,  and  a  more  exquifite  degree 
of  fenfibility  in  the  obferver.  This  principle  is  the 
fame  which  varies  the  tone  of  the  voice,  when  we 
fpeak,  according  as  we  are  interefled  in  what  we  fay, 
and  according  to  the  different  emotions  which  we  feel 
in  expre fling  it.  It  is  the  accent  of  languages  which 
determines  the  melody  of  every  nation  3  it  is  the  accent 
which  determines  us  to  employ  the  emphafis  of  fpeaking 
while  we  fing,  and  to  fpeak  with  more  or  lefs  energy 
according  as  the  language  which  we  ufe  is  more  or 
lefs  accented.  That  language  whofe  accents  are  the 
moll  fenfible,  ought  to  produce  a  more  paflionate  and 
more  lively  melody  3  that  which  has  little  accentuation, 
or  none  at  all,  can  only  produce  a  cold  and  languid 
melody,  without  character  and  without  expreflion. 
Tliefe  are  the  true  principles  :  in  proportion  as  we  de¬ 
part  from  them,  when  we  fpeak  of  the  power  of  mufic 
upon  the  human  heart,  we  fhall  become  unintelligible 
to  ourfelves  and  others  :  our  words  will  be  without 
meaning. 

If  muiie  does  not  imprefs  the  foul  with  images  but 
by  melody,  if  from  thence  it  obtains  its  whole  power, 
it  mult  follow,  thc/t  all  mufical  founds  which  arc  not 
pleafing  by  themfelves  alone,  however  agreeable  to 
harmony  they  may  be,  is  not  an  imitative  mufic  3  and, 
being  incapable,  even  with  its  molt  beautiful  chords, 
either  to  prefent  the  images  of  things,  or  to  excite  the 
finer  feelings,  very  foon  cloys  the  car,  and  leaves  al¬ 
ways  the  heart  in  cold  indifference.  It  follows  like¬ 
wise,  that  notwitliflanding  the  parts  which  harmony 
has  introduced,  and  which  the  prefent  tafte  of  mufic 
fo  wantonly  abufes,  wherever  two  different  melodies 
are  heard  at  the  fame  time,  they  counteract  each  other, 
and  deftroy  the  effects  of  both,  however  beautiful 
each  mav  be  when  performed  alone  :  from  whence  it 
may  be  judged  with  what  degree  of  tafte  the  French 
«ompofcrs  have  introduced  in  their  operas  the  mifer- 
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able  praCtice  of  accompanying  one  air  with  another,  as 
wrell  in  Tinging,  which  is  the  native  expreflion  of  pa¬ 
thos  and  fentiment,  as  in  inftrumental  performances  3  1 
which  is  the  fame  tiling  as  if  whimfical  orators  fhould 
take  it  in  their  heads  to  recite  tvro  orations  at  the  fame 
time,  that  the  elegance  of  each  might  derive  more 
force  from  the  other. 

So  much  for  Roufleau.  The  tranflator,  however,  has 
reafon  to  fear,  that  the  caufes  by  which  national  me¬ 
lody  is  drverfified  and  characterized,  are  more  pro¬ 
found  and  permanent  than  the  mere  accentuation  of 
language.  This  indeed  may  have  great  influence  in 
determining  the  nature  of  the  rhythinus,  and  the  place 
of  emphatic  notes  3  but  very  little  in  regulating  the 
nature  of  the  emphafis  and  expreflion  themfelves.  If 
Rouffeau’s  principle  be  true  in  its  full  extent,  he  muft 
of  neeeflity  acknowledge,  that  an  air  which  was  never 
fet  or  intended  for  words,  however  melodious,  cannot 
be  imitative  3  he  muft  likewife  confefs,  that  what  is 
imitative  in  one  nation  cannot  be  fueh  in  another  :  nor 
can  it  be  denied,  upon  his  hypothefis,  that  the  recita¬ 
tive,  which  is  formed  upon  the  mode  of  fpeaking,  is 
the  moft  forcible  of  all  melodies  3  which  is  abfurd. 
His  other  obfervations  are  at  once  judicious  and  pro¬ 
found.  Though  it  is  impoftible  to  exhibit  the  beauty 
and  variety  of  harmony  by  *  playing  the  fame  melody 
at  the  fame  time  upon  different  keys,  admitting  thofe 
keys  to  form  among  themfelves  a  perfect  chord,  which 
will  of  eonfequenee  preferve  all  the  fubfequent  notes  in 
the  fame  intervals  3  yet  this  perfeCl  harmony  would  by 
no  means  be  uniformly  pleafing  to  the  ear.  We  muft 
therefore  of  neeeflity  introduce  lefs  perfect  chords  to 
vary  and  increafe  the  pleafure,  and  thefe  chords  in  any 
complex  fyftem  of  mufic  muft  of  neeeflity  produce 
diffonanees.  It  then  becomes  the  bufinefs  of  the  com- 
pofer  to  be  careful  that  thefe  difeords  may  arife  as  na¬ 
turally  from,  and  return  as  naturally  to  perfect  har¬ 
mony  as  poflible.  All  thefe  caufes  muft  inevitably  va¬ 
ry  the  melody  of  the  different  parts  3  but  ftill,  amid  ft 
all  thefe  difficulties,  the  artift  ought  to  be  zealous  in 
preferving  the  melody  of  each  as  homogeneous  with 
the  others  as  poflible,  that  the  refult  of  the  whole  may 
be  in  fome  meafure  uniform.  Otherwife,  by  counter¬ 
acting  each  other,  the  parts  will  reciprocally  deftroy 
the  effects  one  of  another. 

MELOE,  a  genus  of  infects  of  the  order  of  coleop- 
tera.  See  Entomology  Index. 

MELON,  a  fpeeies  of  Cucumis,  in  the  Linnceaa 
fyftem.  See  Botany  and  Gardening  Index. 

Water  MELON .  See  Anguria,  Botany  Index. 

MELOS,  in  slncient  Geography ,  an  ifland  between 
Crete  and  Peloponnefus,  about  24  miles  from  Seylkeum. 
It  is  about  60  miles  in  circumference,  and  of  an  oblong 
figure.  It  enjoyed  its  independence  for  about  700 
years  before  the  time  of  the  Pcloponnefian  war.  This 
ifland  was  originally  peopled  by  a  Lacedaemonian  colo¬ 
ny,  1 1 16  years  before  the  Chriftian  era.  For  this  rea¬ 
fon  the  inhabitants  refufed  to  join  the  reft  of  the 
ifland  and  the  Athenians  againft  the  Peloponncfians. 
This  refufal  was  feverely  punifhed.  The  Athenians 
took  Melos,  and  put  to  the  fword  all  fueh  as  were  able 
to  bear  arms.  The  women  and  children  were  made 
Haves,  and  the  ifland  left  defolate.  An  Athenian  co¬ 
lony  rcpeopled  it,  till  Lyfander  reconquered  it  and  re- 
eftablifhed  the  original  inhabitants  in  their  poffefiions. 

3  R  2  MELOTHRIA. 
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II  MELOTHRIA,  a  genus  of  plants  belonging  to  the 
Melton,  ^riandria  clafsj  and  in  the  natural  method  ranking  under 
>— —y—u  34^  order,  Cucurbit  acece,  See  Botany  Index, 

MELPOMENE,  in  Fabulous  Hiflory ,  one  of  the 
mufes,  daughter  of  Jupiter  and  Mnemofyne.  She  pre¬ 
fixed  over  tragedy.  Horace  has  addrelTed  the  fineft  of 
his  odes  to  her,  as  to  the  patronefs  of  lyric  poetry. 
She  was  generally  reprefented  as  a  young  woman  with 
a  ferious  countenance.  Her  garments  were  fplendid  ; 
die  wore  a  bufkin,  and  held  a  dagger  in  one  hand  and 
in  the  other  a  fceptre  and  crown. 

MELROSE,  a  town  of  Scotland,  in  the  county 
of  Selkirk,  and  on  the  confines  of  Twcedale,  feated  on 
the  fouth  fide  of  the  river  Tweed  ;  with  an  ancient 
abbey,  now  in  ruins.  VI,  Long.  2,  32.  N.  Lat.  55. 
32.^  . 

This  abbey  was  founded  by  King  David  I.  in 
1136.  He  peopled  it  with  Ciftertians  brought  from 
Rivale  abbey  in  Yorkfhire,  and  dedicated  it  to  the 
Virgin  Mary.  At  the  reformation  James  Douglas  was 
appointed  commendator,  who  took  down  much  of  the 
building,  in  order  to  lurnifli  materials  for  a  large  houfe 
to  himfelf,  which  ft  ill  remains,  and  is  dated  1590. 
Nothing  is  left  of  the  abbey  excepting  a  part  of  the 
cloifter  walls  elegantly  carved  5  but  the  ruins  of  the 
church  are  of  moft  uncommon  beauty.  Part  is  at 
prefent  ufed  for  divine  fervice,  the  reft  uncovered  5 
but  every  part  does  great  honour  to  the  architea.— 
Alexander  II.  was  buried  beneath  the  great  altar,  and 
*  it  is  alfo  the  place  of  interment  of  the  Douglafes  and 
other  potent  families. — Its  fituation  is  extremely  plea- 
fant.  J  r 

MELT  of  fishes.  In  the  melt  of  a  living  cod 
there  are  fuch  numbers  of  thofe  animalcules  faid  to  be 
found  in  the  femen  of  all  male  animals,  that  in  a  drop 
of  its^  juice  no  larger  than  a  grain  of  fand,  there  are 
contained  more  than  10,000  of  them  j  and  confidering 
how  many  fuch  quantities  there  are  in  the  whole  melt 
of  one  fuch  fifh,  it  is  not  incredible,  that  there  are 
more  animals  in  one  melt  of  it  than  there  are 
living  men  at  one  time  upon  the  face  of  the  earth. 
However  ft  range  and  romantic  fuch  a  conjecture 
muft  appear,  a  ferious  confideration  and  calculation 
will  make  it  very  evident. .  An  hundred  fuch  grains 
of  fand  as  thofe  juft  mentioned  will  make  about  an 
inch  in  length  ;  therefore  in  a  cubic  inch  there  will 
be  a  million  of  fuch  fands  j  and  if  there  be  1 0,000 
animals  in  each  of  thole  quantities,  there  muft;  be  in 
the  whole  1 50,000  millions,  which  is  a  number  vaftly 
exceeding  that  of  mankind,  even  fuppofing  the  whole  as 
populous  as  Holland. 

MELLING  cone,  in  eflaying,  an  hollow  cone  of 
brafs  or  caft  iron,  into  which  melted  metalline  fub- 
ftances  are  thrown,  in  order  to  free  them  from  their 
fconoe.  When  a  fmall  quantity  ol  matter  is  melted, 
it  will  be  fufficient  to  rub  the  inlide  of  the  cone  with 
greafe;  but  when  the  quantity  is  large,  efpecially  if 
it  contains  any  thing  fulphureous,  this  caution  of  tal¬ 
lowing  the  moulds  is  not  fufficient.  In  this  cafe  the 
cnayer  has  recourfe  to  a  lute  reduced  to  thin  pap 
with  water,  which  effe&ually  prevents  any  injury  to  the 
cone. 

MEL  I  ON  Mourray,  a  town  of  Leicefterlhire, 
108  miles  from  London.  It  is  a  large  well-built  place, 
m  a  fertile  foil  5  with  a  market  on  Tuefday,  the  moft 
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confiderable  for  cattle  of  any  in  this  part  of  the  ifland. 
It  is  almoft  encompaffed  with  a  little  river  called  the 
Eye,  over  which  it  has  two  fine  bridges;  and  has  a 
large  handfome  church,  with  a  free  fchool.  Here  are 
fiequemt  horle  races,  and  three  fairs  in  the  year. 

MELVIL,  Sir  James,  deleended  from  an  honour¬ 
able  Scots  family,  being  the  third  fon  of  the  laird  of 
Kaeth,  was  born  about  the  middle  of  the  16th  century. 
He  went  to  France  very  young,  in  the  capacity  of 
page  to  Queen  Mary,  then  married  to  the  dauphin ; 
and  on  the  death  of  her  hufband,  followed  her  to 
Scotland,  where  he  was  made  gentleman  of  her  cham¬ 
ber,  and  admitted  a  privy  counfellor.  She  employed 
him  in  her  moft  important  concerns,  till  her  unhappy 
confinement  in  Lochleven,  all  which  he  difeharged 
with  the  utmoft  fidelity  ;  and,  from  his  own  accounts, 
there  is  reafon  to  conclude,  that,  had  (he  taken  his 
advice,  (lie  might  have  avoided  many  of  her  misfor¬ 
tunes.  When .  fhe  was  prifoner  in  England,  flie  re¬ 
commended  him  ftrongly  to  her  fon  James  ;  with 
whom  he  continued  in  favour  and  employment  until 
the  death  of  Queen  Elizabeth  :  James  would  then  have 
taken  him  to  England  j  but  Melvil,  now  grown  old, 
was  defirous  of  retiring  from  bufinefs,  and  in  his  re¬ 
tirement  he  drew  up  the  memoirs  of  his  paft  life  for 
the  ufe  of  his  fon.  Thefe  Memoirs  were  accidentally 
found  in  Edinburgh  caftle  in  the  year  1660,  though 
nobody  knew  how  they  came  to  be  depofited  there  j 
and  were  publilhed  in  folio  in  1683. 

MEMBERS,  in  Anatomy,  the  exterior  parts,  arifmg 
from  the  trunk  or  body  of  an  animal,  like  the  boughs 
from  the  trunk  of  a  tree. 

Member,  in  ArchiteBure ,  denotes  any  part  of  a 
building  j  as  a  frieze,  cornice,  or  the  like. 

Member  is  fometimes  alfo  ufed  for  moulding. 

Member,  in  Grammar ,  is  applied  to  the  parts  of  a 
period  or  fentence. 

Member,  is  alfo  uled  to  denote  fome  particular  or¬ 
der  or  rank  in  a  ftate  or  government :  thus  we  fay, 

“  member  of  a  corporation,  member  of  parliament^ 
member  of  the  council,”  &c. 

MEMBRANE,  IVTembrana,  in  Anatomy,  afimilar 
part  of  an  animal  body  ;  being  a  thin,  white,  flexible, 
expanded  Ikin,  formed  of  feveral  forts  of  fibres  inter¬ 
woven  together,  and  ferving  to  cover  or  wrap  up  cer¬ 
tain  parts  of  the  body.  See  Anatomy  pajjim . 

MEMEL,  or  Memmel  ;  a  town  of  Pruflia,  fituat- 
ed  on  the  northern  extremity  of  the  Curifche  Haf, 
an  inlet  of  the  fea  about  70  miles  in  length,  which 

is  here  joined  to  the  Baltic  by  a  narrow  ftrait. _ It  is 

an  ill  built  town,  with  narrow  dirty  ftreets  ;  but  re¬ 
markable  for  its  extenfive  commerce,  being  provided 
with  the  fineft  harbour  in  the  Baltic.  In  1784,  996 
fhips,  amongft  which  were  500  Englifh,  arrived  here. 
The  imports  chiefly  are,  fait,  iron,  and  falted  herrings  ; 
the  exports,  which  greatly  exceed  the  imports,  are  am¬ 
ber,  corn,  hemp,  flax,  and  particularly  timber.  An  Eng- 
lilh  conful  refides  here.  The  trade  increafed  greatly  on 
account  of  the  high  duties  laid  on  the  imports  of  Riga. 
E.  Long.  21.  25.  N.  Lat.  55.  50. 

MEMNON,  in  fabulous  hiftory,  a  king  of  Ethiopia, 
fon  of  Tithonus  and  Aurora.  He  came  with  a  body 
of  10,000  men  to  affift  his  uncle  Priam,  during  the 
Trojan  wrar.  He  behaved  with  great  courage,  and 
killed  Antilochus,  Neftor’s  fon.  The  aged  father  chal¬ 
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Memnon  lcngcd  the  Ethiopian  monarch;  but  Memnon  rcfufed 
||  it  on  account  of  the  venerable  age  of  Ntftor,  and  ac- 
tyemory*  cepted  that  of  Achilles.  He  was  killed  in  the  com- 
bat,  in  the  fight  of  the  Grecian  and  Trojan  armies. 
Aurora  prayed  to  Jupiter  to  grant  her  fon  fuch  honours 
as  might  diftinguifh  him  from  other  mortals,  '['he 
god  confented  ;  and  immediately  a  numerous  flight  of 
birds  iffued  from  the  burning  pile  on  which  the  body 
was  laid,  and  dividing  themfelves  into  two  feparate  bo¬ 
dies,  fought  with  fuch  fury,  that  above  half  of  them  fell 
down  in  the  fire  as  victims  to  appeafe  the  manes  of  Mem¬ 
non.  Thefe  birds  were  called  Memnonides  ;  and  it  has 
been  obferved  by  fome  of  the  ancients,  that  they  never 
failed  to  return  yearly  to  the  tomb  of  Memnon  in 
Troas,  and  repeat  the  fame  bloody  engagement  in  ho¬ 
nour  of  the  hero  from  whom  they  received  their  name. 
The  Ethiopians  or  Egyptians,  over  whom  Memnon 
reigned,  ereCled  a  celebrated  ftatue  to  the  honour  of 
their  monarch.  This  ftatue  had  the  wonderful  pro¬ 
perty  of  uttering  a  melodious  found  every  day  at  fun- 
riflng,  like  that  which  is  heard  at  the  breaking  of 
the  firing  of  a  harp  when  it  is  wound  up.  This  was 
effeCted  by  the  rays  of  the  fun  wThen  they  fell  upon 
it.  At  the  fetting  of  the  fun,  and  in  the  night,  the 
found  was  lugubrious.  This  is  fupported  by  the  tefti- 
mony  of  the  geographer  Strabo,  who  eonfefles  him- 
felf  ignorant  whether  it  proceeded  from  the  bafts  of 
the  ftatue,  or  the  people  that  were  then  around  it. 
This  celebrated  ftatue  was  difmantled  by  order  of 
Cambyfes  when  he  conquered  Egypt  ;  and  its  ruins 
ftill  aftonifh  modem  travellers  by  their  grandeur  and 
beauty. 

MEMNON  of  Rhodes ,  one  of  the  generals  of  Darius 
king  of  Perfia,  advifed  the  prince  to  lay  wafte  the 
country,  in  order  to  deprive  Alexander  the  Great’s 
army  of  fupport,  and  afterwards  to  attack  Macedon  ; 
but  this  counfel  was  difapproved  by  Darius’s  other  ge¬ 
nerals.  Memnon  behaved  at  the  paflage  of  the  Grani- 
cus  like  an  experienced  general.  He  afterwards  de¬ 
fended  the  city  of  Miletum  with  great  courage ;  feized 
1  the  iflands  of  Chio  and  Lefhos  ;  fpread  terror  through¬ 
out  all  Greece  ;  and  would  have  put  a  flop  to  the  con- 
quefts  of  Alexander,  if  he  had  not  been  prevented  by 
death.  Barftna,  Memnon’s  widow,  was  taken  prifoner 
with  Darius’s  wife,  and  Alexander  had  a  fon  by  her 
named  Hercules. 

MEMOIRS,  in  matters  of  literature,  a  fpecies  of 
hiftory,  written  by  perfons  who  had  fome  fhare  in  the 
tranfa&ions  they  relate  ;  anfwering  to  what  the  Ro¬ 
mans  called  Commentorii. — The  journals  of  the  proceed¬ 
ings  of  a  literary  fociety,  or  a  collection  of  matters 
tranfaCted  therein,  are  likewife  called . Memoirs . 

MEMORY,  a  faculty  of  the  mind,  which  prefents 
to  us  ideas  or  notions  of  what  is  paft,  accompanied 
with  a  perfuafton  that  the  things  themfelves  were  for¬ 
merly  real  and  prefent.  What  we  diftin&ly  remember 
to  have  perceived,  we  as  firmly  believe  to  have  happen¬ 
ed,  as  what  is  now  prefent  to  our  fenfes. 

The  opinions  of  philofophers  concerning  the  means 
by  which  the  mind  retains  the  ideas  of  paft  objects, 
and  how  thofe  ideas  carry  with  them  evidence  of  their 
objeCts  having  been  actually  perceived,  fhall  be  laid  be¬ 
fore  our  readers  in  another  place  :  (fee  Metaphysics, 
Part  I.  chap.  ii.).  At  prefent  we  fhall  throw  together 
fcme  obferyations  on  the  memory,  which,  being  of  a 
I 
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pra&ical  rather  than  of  a  fpeculative  nature,  cannot  be  Memory, 
admitted  into  the  article  where  the  nature  of  the  faeul-  ‘ 

ty  itfelf  is  difeufled. 

44  When  we  remember  with  little  or  no  effort,  it  is 
called  remembrance  Amply,  or  memory ,  and  fometimes 
pa, (five  memory  *.  When  we  endeavour  to  remember  *  Beattie's 
what  does  not  immediately  (and  as  it  were)  of  itfelf 
occur,  it  is  called  active  memory,  or  recolle&ion .  A 
ready  recolleCtion  of  our  knowledge,  at  the  moment 
when  we  have  occafion  for  it,  is  a  talent  of  the  great- 
eft  importance.  The  man  pofTeffed  of  it  feldom  fails  to 
diflinguifh  himfelf  in  whatever  fort  of  bufinefs  he  may 
be  engaged.”  It  is  indeed  evident,  that  when  the 
power  of  retention  is  weak,  all  attempts  at  eminence 
of  knowledge  muft  be  vain  ;  for  44  memory  is  the  pri¬ 
mary  and  fundamental  power  *f,  without  which  there  f  Idler. 
could  be  no  other  intellectual  operation.  Judgment  and 
ratiocination  fuppofe  fomething  already  known,  and 
draw  their  decifions  only  from  experience.  Imagina¬ 
tion  feleCts  ideas  from  the  treafures  of  remembrance, 
and  produces  novelty  only  by  varied  combinations.  We 
do  not  even  form  conjectures  of  diftant,  or  anticipations 
of  future  events,  but  by  concluding  what  is  poflible  from 
what  is  paft.” 

Of  a  faculty  fo  important,  many  rules  have  been 
given  for  the  regulation  and  improvement ;  of  which 
the  firft  is,  that  he  who  wifhes  to  have  a  clear  and  dif- 
tinCt  remembrance,  fhould  be  temperate  with  refpeCt 
to  eating,  drinking,  and  fleep.  The  memory  depends 
very  much  upon  the  date  of  the  brain  ;  and  therefore 
whatever  is  hurtful  to  the  latter,  muft  be  prejudicial 
to  the  former.  Too  much  fleep  clouds  the  brain,  and 
too  little  overheats  it ;  therefore  either  of  thefe  ex¬ 
tremes  muft  of  courfe  hurt  the  memory,  and  ought 
carefully  to  be  avoided.  Intemperance  of  all  kinds, 
and  excefs  of  pafiion,  have  the  fame  ill  effects  ;  fo  that 
we  rarely  meet  with  an  intemperate  perfon  whofe  me¬ 
mory  is  at  once  clear  and  tenacious. 

44  The  livelieft  remembrance  is  not  fo  vivid  as  the 
fenfation  that  produced  it  J  ;  and  ideas  of  memory  do  j  Beattie's 
often,  but  not  always,  decay  more  and  more,  as  the  ori-  Elements , 
ginal  fenfation  becomes  more  and  more  remote  in  time.  &c*  an^ 
Thofe  fenfations  and  thofe  thoughts  have  a  chance  to  Mlcr* 
be  long  remembered  which  are  lively  at  firft  ;  and 
thofe  are  likely  to  be  moft  lively  which  are  molt  at¬ 
tended  to,  or  which  are  accompanied  with  plcafure  or 
pain,  with  wonder,  furprife,  curiofity,  merriment,  and 
other  lively  paflions.  The  art  of  memory,  therefore,  is 
little  more  than  the  art  of  attention.  What  we  wifh 
to  remember  we  fhould  attend  to,  fo  as  to  underftand  it 
perfectly,  fixing  our  view  particularly  upon  its  import¬ 
ance  or  lingular  nature,  that  it  may  raife  within  us 
fome  of  the  paflions  above  mentioned.  We  fhould  alfo 
difengage  our  minds  from  all  other  things,  that  we  may 
attend  more  effectually  to  the  objcCt  which  we  wifh  to 
remember.  No  man  will  read  with  much  advantage 
who  is  not  able  at  pleafure  to  evacuate  his  mind,  or 
who  brings  not  to  his  author  an  intellect  defecated  and 
pure,  neither  turbid  with  care,  nor  agitated  with  plea¬ 
fure.  If  the  repofitories  of  thought  are  already  full, 
what  can  they  receive  ?  If  the  mind  is  employed  on 
the  paft  or  the  future,  the  book  will  be  held  before  the 
eyes  in  vain.  . 

44  It  is  the  praCtice  of  many  readers,  to  note  in  the  S 

margin  of  their  books  the  moft  important  paflages  §,  science, 

the 
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, “Memory,  the  ftrcngeft  arguments,  or  the  brigliteft  fentiments. 
v  Thus  they  load  their  minds  with  fuperftuous  atten¬ 
tion,  reprefs  the  vehemence  of  curiofity  by  ufelefs  deli¬ 
beration,  and  by  frequent  interruption  break  the  cur¬ 
rent  of  narration  or  the  ehain  of  reafon,  and  at  laft 
clofe  the  volume  and  forget  the  paffages  and  the 
marks  together.  Others  are  firmly  perfuaded,  that 
nothing  is  certainly  remembered  but  what  is  tran- 
feribed  }  and  they,  therefore,  pafs  weeks  and  months 
in  transferring  large  quotations  to  a  common-place- 
book.  Yet,  why  any  part  of  a  book  which  can  be 
confulted  at  pleafure  fliould  be  copied,  we  are  not 
able  to  difeover.  The  hand  has  no  clofer  correfpond- 
ence  with  the  memory  than  the  eye.  The  ad  of  writ¬ 
ing  itfelf  diftrads  the  thoughts  j  and  what  is  read 
twice,  is  commonly  better  remembered  than  what  is 
tranferibed.  This  method,  therefore,  confumes  time, 
without  afiifting  the  memory.  But  to  write  an  a- 
bridgment  of  a  good  book  may  fometimes  be  a  very 
profitable  exercife.  In  general,  when  we  would  pre- 
Terve  the  dodrines,  fentiments,  or  fads,  that  occur  in 
reading,  it  will  be  prudent  to  lay  the  book  afide,  and 
put  them  in  writing  in  our  own  words.  This  prac¬ 
tice  will  give  accuracy  to  our  knowledge,  accuftom  us 
to  recolledion,  improve  us  in  the  ufe  of  language,  and 
enable  us  fo  thoroughly  to  comprehend  the  thoughts 
of  other  men,  as  to  make  them  in  fome  meafure  our 
own.” 

“  Our  thoughts  have  for  the  moll  part  a  connec- 
*  Idler.  tion  *  fo  that  the  thought  which  is  juft  now  in  the 
mind,  depends  partly  upon  that  which  went  before, 
and  partly  ferves  to  introduce  that  which  follows. — 
Hence  we  remember  beft  thofe  things  of  which  the 
parts  are  methodically  difpofed  and  mutually  con- 
neded.  A  regular  difeourfe  makes  a  more  lafting  im- 
preflion  upon  the  hearer  than  a  parcel  of  detached 
Sentences,  and  gives  to  his  rational  powders  a  more  fa- 
lutary  exercife  :  and  this  may  ftiow  us  the  propriety 
of  conduding  our  ftudies,  and  all  our  affairs,  according 
to  a  regular  plan  or  method.  When  this  is  not  done, 
our  thoughts  and  our  bufinefs,  efpecially  if  in  any  de¬ 
gree  complex,  foon  run  into  confuflon.’, 

As  the  mind  is  not  at  all  times  equally  difpofed  for 
the  exercife  of  this  faculty,  fuch  feafons  fhould  be 
made  choice  of  as  are  moil  proper  for  it.  The  mind 
is  feldom  fit  for  attention  prefently  after  meals  •,  and 
to  call  off  the  fpirits  at  fuch  times  from  their  pro¬ 
per  employment  in  digeftion,  is  apt  to  cloud  the 
brain,  and  prejudice  the  health.  Both  the  mind  and 
body  fhould  be  eafy  and  undifturbed  when  we  engage 
in  this  exercife,  and  therefore  retirement  is  moil  fit 
for  it :  and  the  evening,  juft  before  we  go  to  reft,  is 
generally  recommended  as  a  very  Convenient  feafon, 
both  from  the  ftillnefs  of  the  night,  and  bccaufe  the 
impreflions  will  then  have  a  longer  time  to  fettle  be¬ 
fore  they  come  to  be  difturbed  by  the  acceffion  of 
others  proceeding  from  external  objeds  j  and  to  call 
over  in  the  morning  what  has  been  committed  to  the 
memory  overnight,  muft,  for  the  fame  reafon,  be 
very  ferviceable.  For,  to  review  thofe  ideas  while 
they  continue  frefh  upon  the  mind,  and  unmixed 
with  any  others,  muft  neceffarily  imprint  them  more 
deeply. 

Some  ancient  writers  fpeak  of  an  artificial  me¬ 
mory,  and  lay  down  xules  for  attaining  it.  Simonides 


1 


M  E  M 


the  poet  is. faid  firft  to  have  difeovered  this,  or  at  leaft  Menic 
to  have  given  the  occafion  for  it.  The  ftory  they*— v“ 
tell  of  him  is  this  :  Being  once  at  a  feaft,  he  recited 
a  poem  which  he  had  made  in  honour  of  the  perfon 
who  gave  the  entertainment.  But  having  (as  is  ufual 
in  poetry)  made  a  large  digreftion  in  praife  of  Caftor 
and  Pollux  ,  when  he  had  repeated'  the  whole  poem, 
his  patron  would  give  him  but  half  the  fum  he  had 
promifed,  telling  him  he  muft  get  the  other  part  from 
thofe  deities  who  had  an  equal  (hare  in  the  honour  of 
his  performance.  Immediately  after,  Simonides  was 
told  that  two  young  men  w-erc  without,  and  muft 
needs  fpeak  with  him.  He  had  fcarcely  got  out  of  th« 
houfe,  when  the  room  where  the  company  was  fell 
down,  killed  all  the  perfons  in  it,  and  fo  maflied  the 
bodies,  that,  when  the  rubbifh  wTas  thrown  off,  they 
could  not  be  known  one  from  another  :  upon  which 
Simonides  recolleding  the  place  where  every  one  had 
fat,  by  that  means  diftinguifhed  them.  Hence  it 
came  to  be  obferved,  that  to  fix  a  number  of  places 
111  the  mind  in  a  certain  order,  was  a  help  to  th« 
memory  :  As  we  find  by  experience,  that,  upon  re¬ 
turning  to  places  once  familiar  to  us,  we  not  only  re¬ 
member  them,  but  likewife  many  things  we  both  faid 
and  did  in  them.  This  adion  therefore  of  Simonides 
wras  afterwards  improved  into  an  art j  and  the  nature 
of  it  is  this  :  I  hey  bid  you  form  in  your  mind  the 
idea  of  fome  large  place  or  building,  W’hich  you  may 
divide  into  a  great  number  of  diftind  parts,  ranged 
and  difpofed  in  a  certain  order.  Thefe  you  are  fre¬ 
quently  to  revolve  in  your  thoughts,  till  you  are  able 
to  run.  them  over  one  after  another  without  hefitation, 
beginning  at.  any  part.  Then  you  are  to  imprefs 
upon  your  mind  ras  many  images  of  living  creatures, 
or  any  other  infenfible  objeds  which  are  moft  likely  to 
affedl  you,  and  be  fooneft  revived  in  your  memory. 

Thefe,  like  charaders  in  Ihorthand,  or  hieroglyphics, 
mu  ft  ft  and  to  denote  an  equal  number  of  other  words, 
which  cannot  fo  eafily  be  remembered.  When  there¬ 
fore  you  have  a  number  of  things  to  commit  to  me¬ 
mory  in  a  certain  order,  all  that  you  have  to  do  is,  to 
place  thefe  images  regularly  in  the  feveral  parts  of 
your  building.  And  thus  they  tell  you,  that,  by  go¬ 
ing  over  feveral  parts  of  the  building,  the  images 
placed  in  them  will  be  revived  in  the  mind  ;  which  of 
courfe  will  give  you  the  things  or  words  themfelve* 
in  the  order  you  defire  to  remember  them.  The  ad¬ 
vantage  of  the  images  feems  to  be  this  j  that,  as  they 


are  more  like  to  affed  the  imagination  than  the  vrords 
for  which  they  ftand,  they  will  for  that  reafon  be  more 
eafily  remembered.  Thus,  for  inftance,  if  the  image 
of  a  / ion  be  made  to  fignify  Jlrength ,  and  this  word 
Jlrength  be  one  of  thofe  I  am  to  remember,  and  is 
placed  in  the  porch  )  when,  in  going  over  the  feveral 
parts  of  the  building,  I  come  to  the  porch,  I  fhall  foon- 
er  be  reminded  of  that  image  than  of  the  wmrd Jlrength . 
Of  this  artificial  memory,  both  Cicero  and  Quintilian 
fpeak  •  but  we  know  not  of  any  modern  orator  that 
has  ever  made  ufe  of  it.  It  feems  indeed  to  have  been 
a  laborious  way  of  improving  the  memory,  if  it  ferves 
that  end  at  all,  and  fitter  for  aflifting  us  to  remember 
any  number  of  unccnneded  words  than  a  continual 
difeourfe,  unlefs  fo  far  as  the  remembrance  of  one  word 
may  enable  us  to  recoiled  more.  It  is,  however,  in 
allufion  to  it,  that  wc  ft  ill  call  the  parts  of  a  difeourfe 

places 
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Memory,  places  or  topics,  and  fay,  in  the  fir]}  place ,  in  the  fecond 

Mnemoni -place,  &.C. 

ca*  t  But,  doubtlefs,  the  mod  effc&ual  way  to  gain  a 
good  memory,  is  by  condant  and  moderate  exercife  of 
it  5  for  the  memory,  like  other  habits,  is  drengthened 
and  improved  by  daily  ufe.  It  is  indeed  hardly  cre¬ 
dible,  to  what  a  degree  both  aCHve  and  paffive  remem¬ 
brance  may  be  improved  by  long  pra&iec.  Scaligcr  re¬ 
ports  of  himfelf,  that  in  his  youth  he  could  repeat 
above  1 00  verfes,  having  once  read  them  \  and  Bertke- 
eus  declares,  that  he  wrote  his  Comment  upon  Clau- 
dian  without  confulting  the  text.  To  hope,  however, 
for  fuch  degrees  of  memory  as  thefe,  would  be  equally 
vain  as  to  hope  for  the  drength  of  Hercules,  or  the 
fwiftnefs  of  Achilles .  “  But  there  arc  clergymen  who 

*  Idler.  can  get  a  fermon  by  heart  *  ;n  two  hours,  though  their 
memory,  when  they  began  to  exercife  it,  was  rather 
weak  than  drong  :  And  pleaders,  with  other  orators 
who  fpeak  in  public  and  extempore,  often  difeover,  in 
calling  indantly  to  mind  all  the  knowledge  neceffary 
on  the  prefent  occafion,  and  every  thing  of  importance 
that  may  have  been  advanced  in  the  courfe  of  a  long 
debate,  fuch  powers  of  retention  and  recolle&ion  as, 
to  the  man  who  has  never  been  obliged  to  exert# him¬ 
felf  in  the  fame  manner,  are  altogether  adonifhing. 
As  habits,  in  order  to  be  drong,  mud  be  formed  in  ear¬ 
ly  life,  the  memories  of  children  fhould,  therefore,  be 
condantly  exercifed  •  but  to  oblige  them  to  commit  to 
memory  what  they  do  not  underhand,  perverts  their 
faculties,  and  gives  them  a  diffike  to  learning.”  In  a 
word,  thofe  who  have  mod  occafion  for  memory,  as 
orators  and  public  fpeakers,  fhould  not  fuller  it  to  lie 
idle,  but  condantly  employ  it  in  treafuring  up  and  fre¬ 
quently  reviving  fuch  things  as  may  be  of  mod  import¬ 
ance  to  them  \  for  by  thefe  means  it  will  be  more  at 
their  command,  and  they  may  place  greater  confidence 
in  it  upon  any  emergency.” 

“  Men  complain  of  nothing  more  frequently  than 
f  Elements  of  deficient  memory  f  :  and  indeed  every  one  finds, 
of  Moral  that  after  all  his  efforts,  many  of  the  ideas  which  he 
Science.  defired  to  retain  have  hipped  irretrievably  away  ;  that 
acquifitions  of  the  mind  are  fometimes  equally  fugi¬ 
tive  with  the  gifts  of  fortune  5  and  that  a  ffiort  inter- 
miffion  of  attention  more  certainly  leffens  knowledge 
than  impairs  an  edate.  To  affid  this  weaknefs  of  our 
nature,  many  methods  befides  thofe  which  we  have 
mentioned  have  been  propofed  \  all  of  which  may  be 
judly  fufpe&ed  of  being  ineffectual  :  for  no  art  of  me¬ 
mory,  however  its  effects  may  have  been  boaded  or 
admired,  has  been  ever  adopted  into  general  ufe  ,  nor 
have  thofe  who  poffeffed  it  appeared  to  excel  others  in 
readinefs  of  recolle&ion  or  multiplicity  of  attainments.” 
The  reader  who  is  defirous  to  try  the  effeCt  of  thofe 
helps,  may  have  recourfe  to  a  treatife  entitled  A  new 
Method  of  Artificial  Memory  ;  but  the  true  method  of 
memory  is  attention  and  exercife. 

MNEMONIC  A,  or  the  art  of  memory,  as  it  was 
called  by  the  ancients,  has  been  lately  revived  and 
dudied  in  Germany  and  France.  In  fome  notices  con¬ 
cerning  this  fubject  which  we  have  feen,  it  is  obferved 
that  this  fcience  is  more  intimately  conne&ed  with  the 
Egyptian  hieroglyphics  than  is  generally  thought,  and 
that  this  connexion  may  help  to  explain  them.  In  Ger¬ 
many  this  art  has  been  revived  by  M,  A  retin  5  and  a 


pupil  of  his,  M.  Kaedner  has  been  permitted  to  teach  Mnemoiw- 
the  new  do&rine  at  Leipfic,  but  on  the  exprefs  condi- ,  ca< 
tion  of  not  allowing  his  hearers  to  write  down  his  lec-  *r~" 
tures.  This  feems  to  be  a  lingular,  and  w?e  may  add 
a  filly  prohibition.  The  following  account  is  given  of 
this  art  in  a  letter  from  Paris  in  the  beginning  of  1807. 

“  During  my  relidence,  fays  the  writer,  in  this  metro¬ 
polis  I  heard  a  great  deal  of  a  new  method  of  mnemo - 
nique,  or  of  a  method  to  adid  and  fix  our  memory,  in¬ 
vented  by  Gregor  de  Feinaigle.  Notwithdanding  the 
fimplicity  with  which  he  announced  his  leCtures  in  the 
papers,  I  could  not  determine  myfelf  to  become  a  pupil 
of  his,  as  I  thought  to  find  a  quack  or  mountebank, 
and  to  be  laughed  at  by  my  friends  for  having  thrown 
away  my  caffi  in  fuch  a  foolidi  manner.  Perhaps  I 
fhould  hclitate  to  this  moment  about  the  utility  of  this 
newly  invented  method  to  affid  our  natural  memory,  had 
I  not  had  the  pleafure  of  dining  at  his  excellency’s  the 
count  of  Metternich,  the  Audrian  ambaffador,  who 
followed,  with  all  his  fecretaries,  the  -whole  courfe  of 
leCtures  :  they  all  fpoke  very  advantageoufly  of  it, 
likewife  feveral  other  perfons  of  the  fird  rank  I  met 
there  :  in  confequence  of  this  I  was  inferted  into  the 
lid  of  pupils,  and  I  follow,  at  this  moment,  the  lec¬ 
tures.  All  I  can  tell  you  about  this  method  is,  it  is  a 
very  fimple  one,  and  eafy  to  be  learned,  adapted  to  all 
ages  and  fexes  :  all  difficulties  in  fuch  feienees  as  re¬ 
quire  an  extraordinary  good  memory,  for  indance,  the 
names  and  epochs  in  hiltory,  are  at  once  overcome  and 
obviated.  There  is  not  one  branch  of  fciencc  to  which 
this  method  cannot  be  applied.  It  is  eafy  to  be  per¬ 
ceived  that  fuch  an  invention  cannot  pafs  without  fome 
critique,  and  even  farcafms,  in  the  public  prints :  fome 
of  them  were  very  injurious,  and  plaufible  enough  to 
miflead  the  public,  who,  knowing  nothing  of  the  me¬ 
thod,  are  always  more  ready  to  condemn  than  to  affid. 

Mr  Feinaigle,  to  anfwer  all  thefe  critics  at  once,  adopt¬ 
ed  a  method  not  lefs  public  for  Paris  than  the  public 
papers,  but  lefs  public  for  the  red  of  Europe  :  he  gave, 
the  22 d  of  lad  month,  a  public  exhibition  to  about 
2000  fpe&ators,  in  which  he  did  not  appear  at  all,  only 
about  12  or  15  of  his  pupils  :  each  of  them  made  fuch 
an  application  of  the  method  as  his  diuation  in  life  re¬ 
quired.  The  principal  parts  were  the  following  :  hif- 
tory,  about  names  and  years  }  geography,  with  refpeCt 
to  longitude,  latitude,  number  of  inhabitants,  fquare 
miles,  &.c.  & c.  \  grammar  in  various  languages,  about 
different  editions  of  the  fame  work  ;  pandeCts,  their  di- 
vifion,  and  title  of  each  book,  title,  8ec.  5  different  fyf- 
tems  of  botany,  poetry,  arithmetic,  &:c.  & c.  At  lad 
one  defired  the  company  to  give  him  one  thoufand 
words,  -without  any  connection  whatfoever,  and  with¬ 
out  numeric  order  ;  for  in  dance,  the  -word  qftronomer , 
for  N°  62  ,  wood,  for  N°  188  \  lovely,  for  N°  370  \ 
dt/nqfly ,  for  N°  23  ;  David,  for  N°  90,  &c.  &c.  till 
all  the  numbers  were  filled  ;  and  he  repeated  the  whole 
(notwithdanding  he  heard  thefe  words  without  order, 
aiid  but  once),  in  the  numerical  order  5  or  he  told  you 
what  word  was  given  againd  any  one  number,  or  what 
number  any  one  word  bore.  It  is  dill  more  driking,  but 
certainly,  likewife,  more  difficult,  to  retain  as  many 
numbers  however  great  they  may  bo.  For  words  and 
numbers  I  could  venture  myfelf,  with  the  greated  fafe- 
ty,  as  far  as  one  hundred  of  each  5  and  I  am  fure,  after 

having ; 
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’Mneixiom-  having  fixed  them  once,  which  is  done  in  lefs  than  ten 
M<  a’  s  ^  could  repeat  them  to  you  at  any  period, 

1  - v i  without  ever  thinking  any  more  ol  them 

*  Pbit.  Feinaigie  afterwards  delivered  ledaues  on  the  fame 

Mag.  28.  fubjed  to  crowded  audience-  in  London,  Edinburgh, 
£3-  Glafgow,  &c. ;  but  we  do  not  find  that  any  of  his 

pupils  received  improvement  from  his  inftruclions,  and 
very  few  of  them  could  give  any  account  of  his  method. 

MEMPHIS,  an  ancient  city,  and  the  rovai  relidence 
of  the  kings  in  the  Higher  Egypt  5  diitant  from  the 
Delta  to  the  foutli  1 5  miles,  according  to  Pliny.  Called 
alfo  Moph ,  and  Noph ,  in  fcripture. 

Though  this  city  is  now  fo  completely  ruined,  that 
authors  greatly  difagree  concerning  its  fituation  ;  yet 
Strabo  informs  us  that  in  his  time  it  was  the  mod  mag¬ 
nificent  in  Egypt,  next  to  Alexandria,  and  called  the 
capital  of  the  country  $  and  there  was  an  entire  temple 
of  Ofiris,  where  the  Apis  or  facred  ox  was  kept  and 
worfhipped.  In  the  fame  place  was  an  apartment  of 
the  mother  of  the  ox  ^  a  very  magnificent  temple  of 
Vulcan  ;  a  large  circus  or  fpace  for  fighting  bulls  ;  and 
a  great  cololfus  in  the  middle  of  the  city,  which  was 
thrown  down.  There  was  likewife  a  temple  of  Venus, 
and  a  Serapium  in  a  very  fandy  place,  where  the  wind 
heaps  up  hills  of  fand  very  dangerous  to  travellers } 
together  with  a  number  of  fphinxes,  the  heads  of  fome 
of  them  only  being  vifible.  In  the  front  of  the  city 
there  were  many  lakes ;  and  it  contained  a  number  of 
palaces,  at  that  time  m  rums.  1'hefe  buildings  formerly 
flood  upon  an  eminence  :  they  lay  along  the  fide  of  the 
hill,  firetching  down  to  the  lakes  and  groves,  40  fladia 
from  the  city.  On  a  mountain  in  the  neighbourhood, 
there  was  a  great  number  of  pyramids,  with  the  fepul- 
chres  of  the  kings.  From  this  defeription,  Mr  Bruce 
concludes  that  the  celebrated  capital  of  Egypt  flood  in 
the  place  where  the  villages  of  Metrahenny  are  now 
fituated  \  in  oppofition  to  Dr  Shaw’s  opinion,  who 
thinks  it  was  fituated  at  Geeza  or  Gifa. 

M.  Savary  has  alfo  fhown,  that  Gifa  was  not  the 
fituation  of  the  ancient  Memphis,  which  flood,  he  fays, 
on  the  fpot  where  the  village  of  Memph  now  Hands. 
Large  heaps  of  rubbifh  are  ftill  to  be  feen  there  5  but 
the  Arabs  have  tranfported  to  Cairo  the  columns  and 
remarkable  Hones,  which  they  have  difpofed,  without 
tafte  and  without  order,  in  their  mofques  and  public 
buildings.  This  city  extended  as  far  as  Saccara  ;  and 
was  almofl  wholly  encompaffed  by  lakes,  part  of  which 
are  Hill  fubfifting.  It  was  necelfarv  to  crofs  them  to 
convey  the  dead  to  the  fepulchre  of  their  fathers.  The 
tombs,  hewn  out  of  the  rock,  were  clofed  up  with  Hones 
of  a  proportionable  iize,  and  covered  with  fand.  Thefe 
bodies  embalmed  with  fo  much  care,  preferved  with  fo 
much  refpe£l,  are  torn  from  the  monuments  they  repofe 
in,  and  fold  without  decency  to  ftrangers  by  the  inha¬ 
bitants  of  Saccara.  1  his  place  is  called  the  plain  of 
mummies .  There  too  we  find  the  well  of  the  birds ,  into 
which  one  defeends  by  means  of  a  rope.  It  leads  to 
fubterrancous  galleries,  filled  with  earthen  vafes  con¬ 
taining  the  faered  birds.  They  are  rarely  met  with 
entire,  becaufe  the  Arabs  break  them  in  hopes  of  find¬ 
ing  idols  of  gold.  They  do  not  condudl  travellers  in¬ 
to  the  places  where  they  have  found  more  precious  ar¬ 
ticles.  They  even  clofe  them  up  carefully,  referving 
t©  themfelves  fome  fecret  paffages  by  which  they  de- 


feend.  In  a  journey  into  Egypt  made  by  the  duke  Mcrr^ 
de  Chaulnes,  he  advanced  very  far  into  thelc  winding  |) 
labyrinth^,  fometimes  crawling,  and  fometimes  feramb-  LMerarder, 
ling  on  his  knees.  Informed  by  Mr  Edward  Wortley 
Montague,  who  lias  carefully  vilited  Egypt,  he  arrived 
at  one  of  thofe  paffages  which  had  an  opening  ihut  up 
from  without  by  branches  of  the  date  tree  interwoven 
and  covered  with  fand.  He  remarked  there  fome 
hieroglyphics  in  relievo ,  executed  in  the  highefl  perfec¬ 
tion.  But  the  Arabs  refilled  every  offer  lie  made  them 
to  permit  him  to  take  drawings  of  them,  or  to  mould 
them,  in  order  to  preferve  their  form.  The  duke  de 
Chaulnes  is  of  opinion  that  thefe  hieroglyphics,  fculp- 
tured  with  fo  much  art  that  the  objcdls  they  reprefent 
may  be  difeovered  at  the  firft  fight, might  pofiibly  furnifh 
the  key  of  the  others,  whofe  contours  are  limply  ex- 
preffed,  and  form  a  fort  of  alphabet  of  this  unintelligible 
language.  Several  pyramids  are  diflinguilhable  along 
the  mountains  which  bound  Saccara  on  the  weft,  the 
greateft  part  of  which  appear  as  lofty  as  thofe  of  Gifa, 

See  Pyramids. 

MENAGE  (Fr.),  denotes  a  colle£lion  of  animals* 
whence  we  have  derived  the  word  menagei'y . 

MENANDER,  an  ancient  Greek  poet,  was  born 
at  Athens  in  the  fame  year  with  Epicurus,  which  wai 
the  third  of  the  109th  Olympiad.  His  happinefs  in 
introducing  the  new  comedy,  and  refining  an  art  which 
had  been  fo  grofs  and  licentious  in  former  times,  quick¬ 
ly  fpread  his  name  over  the  world.  Pliny  informs  us, 
that  the  kings  of  Egypt  and  Macedon  gave  a  noble 
teflimony  of  his  merit,  by  fending  ambaffadors  to  in¬ 
vite  him  to  their  courts,  and  even  fleets  to  bring  hint 
over  ;  but  that  Menander  was  fo  much  of  a  philofo- 
pher,  as  to  prefer  the  free  enjoyment  of  his  ftudics  to 
the.  promifed  favours  of  the  great.  Of  his  works, 
which  amounted  to  above  100  comedies,  we  have  had 
a  double  lofs,  the  originals  being  not  only  vanilhed, 
but  the  greateft  part  of  them,  when  copied  by  Terence, 
having  unfortunately  perifhed  by  fliipwreck  before  they 
faw  Rome.  Yet  the  four  plays  which  Terence  bor¬ 
rowed  from  him  before  that  accident  happened,  are 
ftill  preferved  in  the  Roman  habit ;  and  it  is  chiefly 
from  Terence  that  molt  people  form  their  judgment 
of  Menander,  the  fragments  that  remain  of  him  not 
being  fufficient  to  enable  them  to  do  it.  The  ancients 
have  faid  high  things  of  Menander  ;  and  we  find  the 
old  mailers  of  rhetoric  recom mending  his  works  as 
the  true  patterns  of  every  beauty  and  every  grace  of 
public  fpeaking.  Quintilian  declares,  that  a  careful 
imitation  of  Menander  only,  will  fatisfy  all  the  rules  he 
has  laid  down  in  his  inftitutions.  It  is  in  Menander 
that  he  would  have  his  orator  fearch  for  a  copioufnefs 
of  invention,  for  a  happy  elegance  of  expreffion,  and 
efpeciallv  for  that  universal  genius  which  is  able  to  ac¬ 
commodate  it  fell  to  perfons,  things,  and  affeflions. — 

But  Julius  Csefar  has  left  the  loftieft  as  well  as  the 
jufteft  praife  of  Menander’s  works,  when  he  calls  Te¬ 
rence  only  a  Half  Menander.  For  while  the  virtues  of 
the  Latin  poet  are  fo  defervedly  admired,  it  is  impof- 
fible  we  fhould  raife  a  higher  notion  of  excellency  than 
to  conceive  the  great  original  ftill  fhining  with  half  its 
luftre  unrcfle6>ed,  and  preferving  an  equal  part  of  its 
graces,  above  the  power  of  the  beft  copier  in  the 
world.  Menander  died  in  the  3d  year  of  the  1 22d 

Olympiad , 
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anctcr  Olympiad,  as  we  are  taught  by  the  fame  old  infcription 
I!  from  which  we  learn  the  time  of  his  birth.  His  tomb, 
in  Paufanias’s  age,  was  to  be  fecn  at  Athens,  in  the 
way  from  the  Pineus  to  the  city,  clofe  by  the  hono¬ 
rary  monument  of  Euripides,  Quintilian,  in  his  judge¬ 
ment  of  Afranius  the  Homan  comedian,  who  imitated 
him,  cenfurcs  Menander’s  morals  as  much  as  he  com¬ 
mends  his  writings  ;  and  his  character,  according  to 
Suida*,  is,  that  he  was  a  very  “  mad  fellow  after  wo¬ 
men.”  Phsedrus  has  given  him  the  gait  and  drefs  of 
a  moll  affedted  fop  : 

a  Ungucnto  delibutus,  veflitu  adfluens, 

“  Veniebat  greifu  delicatulo  et  languido.” 

Lib .  v.  fab.  2. 

M EN ANDR  IANS,  the  mod  ancient  branch  of 
G nodies  ;  thus  called  from  P^enander  their  chief,  faid 
by  fome,  without  fudieient  foundation,  to  have  been 
a  difeiple  of  Simon  Magus,  and  himfelf  a  reputed  ma¬ 
gician. 

He  taught,  that  no  perfon  could  be  faved,  unlefs  he 
were  baptifed  in  his  name  ;  and  he  conferred  a  peculiar 
fort  of  baptifrn,  which  would  render  thofe  who  received 
it  immortal  in  the  next  world  :  exhibiting  himfelf  to  the 
world,  with  the  phrenfy  of  a  lunatic  more  than  the 
founder  of  a  fedf,  as  a  promifed  faviour.  For  it  appears 
by  the  teftimonies  of  I r emeus,  Judin,  and  Tertullian, 
that  he  pretended  to  be  one  of  the  aeons  fent  from  the 
pleroma,  or  ecclefiaftical  regions,  to  fuccour  the  fouls 
that  lay  groaning  under  bodily  oppredion  and  fervitude; 
and  to  maintain  them  againd  the  violence  and  ffrata- 
gems  of  the  daemons  that  hold  the  reins  of  empire  in 
this  fublunary  world.  As  this  dodfrine  was  built  upon 
the  fame  foundation  with  that  of  Simon  Magus,  the  an¬ 
cient  writers  looked  upon  him  as  the  inftrudior  of  Me¬ 
nander*  See  Simonians. 

M ENAS S EH  Ben  Israel,  a  celebrated  rabbi, 
born  in  Portugal  about  the  year  1604,  was  the  fon 
of  Joleph  Ben  Ifrael,  and  followed  his  father  into  Hol¬ 
land.  Here  he  was  educated  by  Rabbi  Ifaac  Uziel, 
under  whom  he  in  a  diort  time  made  fucli  progrefs  in 
the  Hebrew  tongue,  that  at  18  years  of  age  he  fuc- 
ceeded  him  in  the  fynagogue  of  Amderdam.  In  this 
pod  he  continued  feveral  years,  and  married  Rachel  of 
the  family  of  the  Abarhanels,  whom  the  Jews  imagine 
to  be  descended  from  King  David.  He  afterwards 
went  to  his  brother  Ephraim,  a  rich  merchant,  who 
had  fettled  at  Rafil ;  by  whole  advice  lie  entered  into 
trade.  Some  time  after,  the  hopes  of  a  more  agree¬ 
able  fettlement  induced  him  to  come  into  England, 
under  the  protestor  (hip  of  Cromwell;  who  gave  him  a 
very  favourable  reception,  and  one  d^y  entertained  him 
sit  his  table  with  feveral  other  learned  divines.  How¬ 
ever,  he  foon  after  palTed  into  Zealand ;  and  died  at 
Middleburg  about  the  year  1657.  The  Jews  at  Am- 
fterdam  obtained  his  body,  and  interred  it  at  their  ex¬ 
pence.  He  was  of  the  fed  of  the  Pharifees  ;  had  a 
lively  wit,  a  folid  judgment,  great  learning,  and  all 
the  virtues  that  cart  adorn  private  life.  He  wrote 
many  works  in  Hebrew,  Latin,  Spanifh,  and  Eng- 
lifli.  The  principal  of  thofe  published  in  Latin,  are, 
j.  Mis  Conciliator ;  a  learned  and  curious  work,  in 
which  he  reconciles  thofe  paffages  of  Scripture  which 
feem  to  contract ift  each  other.  %  De  refurre&ione  mor - 
lucrum*  3,  Ik  termino  viift*  4.  Differ  tatio  defragi- 
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tate  human  a,  ex  lapfu  Ad  ami,  deque  Divino  in  bona  opere 
auxilio .  5.  Spes  Ifrael.  Dr  Thomas  Pococke  has  writ¬ 
ten  his  life  in  Englilh. 

MENDELSHON,  Moses,  that  is,  Mofes  the  fon 
of  Mendel ,  a  Jew  of  Berlin,  and  one  of  the  molt  cele¬ 
brated  writers  in  Germany,  died  there  in  the  year  1785 
at  the  age  of  57.  His  fourth  attempt  as  an  author  'was 
foon  after  1 767,  by  a  work  entitled  Jerufalem  ;  in  which, 
beftdes  other  bold  and  unjuilifiable  opinions,  he  main¬ 
tains,  that  the  Jews  have  a  revealed  law  but  not  a  re¬ 
vealed  religion;  that  opinions  are  not  fubjedts  of  re¬ 
velation  ;  and  that  the  only  religion  of  the  Jewiih  na¬ 
tion  is  that  of  nature.  He  acquired  great  honour  by 
liis  Phccdon ,  or  “  Difeourfes  on  the  Immateriality  and 
Immortality  of  the  Soul,”  tranflated  into  the  French 
1 773 ?  8V0  5  in  which  he  unfolds  this  important  truth, 
the  great  foundation  of  all  morality,  with  the  wifdom 
of  an  enlightened  philofopher  and  the  charms  of  an  ele¬ 
gant  writer.  In  confequence  of  this  excellent  work, 
he  was  ftyled  the  Jewijh  Socrates  by  fome  of  the  pe¬ 
riodical  writers;  but  he  wanted  the  firmnefs  and  cou¬ 
rage  of  the  Grecian  philofopher.  His  timidity,  and 
even  pufillanimity,  defedts  too  common  in  fpeculative 
men,  prevented  him  from  being  of  any  effential  fervice 
to  his  nation  ;  of  which  he  might  have  become  the 
benefactor  by  being  the  reformer.  The  pliancy  of  his 
character,  his  foft,  modeft,  and  obliging  difpofition, 
gained  him  the  efteem  alike  of  the  fuperftitious  and 
of  the  incredulous.  After  all,  he  could  never  procure 
admidion  to  the  Berlin  fociety,  or  to  the  convcrfation 
of  the  king  of  Pruflia.  At  his  death  he  received  from 
his  nation  thofe  honours  which  are  commonly  paid  to 
their  firft  rabbins.  Contrary  to  an  imprudent  cuitom 
prevalent  among  the  Jews  of  burying  their  dead  before 
funfet,  liis  interment  was  delayed  till  24  hours  after  he 
expired.  Though  Mendelihon  was  defeended  from  a 
refpedlable  family,  he  was  very  poor.  In  early  life  he 
entered  into  a  eounting-houfe  of  his  own  nation,  where¬ 
in  he  greatly  recommended  himfelf  by  his  capacity  and 
integrity  in  bufinefs:  But  philofophy  and  literature  foon 
became  his  principal  occupation  ;  and  to  the  famous 
L effing  he  was  indebted  for  counfcls  which,  without 
diverting  his  attention  from  thofe  purfuits  that  were 
neceflary  to  his  fubfiftencc,  accelerated  his  progrefs  in 
his  literary  career.  Even  after  the  death  of  his  bene- 
fadlor,  Mendelfhon  retained  for  him  the  fineereil:  regard 
and  the  moft  lively  gratitude.  Notwithflanding  the 
very  flridt  regimen  which  he  obferved,  he  furvived  him 
only  a  few  years ;  for  his  feeble  frame  and  weak  confti- 
tution  were  gradually  and  infenfibly  undermined  by  in- 
tenfe  application  to  fludy. 

MENDEZ  Pinto,  Ferdinand,  was  born  at  Monte- 
mor-o-velho  in  Portugal,  and  was  at  fir  ft  fervant  to  a 
Portuguefe  gentleman.  In  expectation  of  making  a 
fortune,  he  embarked  for  India  in  1537*  His  velfel 
being  taken  by  the  Turks  on  his  paffage,  he  was  car¬ 
ried  to  Mocka,  and  fold  to  a  Greek  renegado,  and 
afterwards  to  a  Jew,  in  whofe  poffefliou  he  continued 
till  he  wras  redeemed  by  the  governor  of  Ormus,  a  Por¬ 
tuguefe  fort.  The  governor  procured  him  an  oppor¬ 
tunity  of  going  out  to  India,  agreeable  to  his  frft  dc<- 
fign.  During  a  reftdence  of  twrenty-one  years  in  that 
country,  he  was  witnefs  to  very  important'  tranfadliens, 
and  experienced  many  lingular  adventures.  He  re¬ 
turned  to  Portugal  in  1558,  where  he  enjoyed  the  re- 
3  S  "  Ward 
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war^  °f  h*s  labours,  after  having  been  thirteen  times 
can^r  a  ^ave  arjd  fixteen  times  fold.  A  very  curious  ac- 
_ — y— — <  count  of  his  travels  ■was  written  by  himfelf,  and  pub- 
liflied  at  Lifbon,  A.  D.  1614,  in  folio.  This  work 
was  tranflated  into  French  by  Bernard  Figuier,  a  Por- 
tuguefe  gentleman,  and  printed  at  Paris  1 645,  in  4to. 
It  is  written  in  a  very  interefting  manner,  and  in  a 
ftyle  more  elegant  than  might  have  been  expe&ed 
from  a  man  whofe  whole  life  was  fpent  in  the  camp 
and  in  flavery.  It  elucidates  a  great  variety  of  parti¬ 
culars  relating  to  the  geography,  hiftory,  and  man¬ 
ners  of  the  inhabitants  of  China,  Japan,  Pegu,  Siam, 
Aehcm,  Java,  &c*.  Many  of  his  fa<fts  appeared 
fabulous,  but  their  truth  has  been  fince  afcertained. 
M.  de  Surgi  compiled  an  interefting  hiftory  from  the 
molt  Angular  fads  in  Mendez  Pinto’s  relation,  which 
he  published  in  the  Vicijptudes  de  la  Fortune  Paris,  2 
vols.  8vo. 

MENDICANTS,  or  Begging  Friars,  feveral 
orders  of  religious  in  Popifti  countries,  who  having  no 
fettled  revenues,  are  fupported  by  the  charitable  con¬ 
tributions  they  receive  from  others. 

This  fort  of  fociety  began  in  the  13th  century  y  and 
the  members  of  it,  by  the  tenor  of  their  inftitution, 
were  to  remain  entirely  deftitute  of  all  fixed  revenues 
and  poffeffions  y  though  in  proccfs  of  time  their  num¬ 
ber  became  a  heavy  tax  upon  the  people.  Innocent 
III.  was  the  firft  of  the  popes  who  perceived  the  ne- 
ceflity  of  inftituting  fuch  an  order  ;  and  accordingly 
he  gave  fueh  monaftic  focieties,  as  made  a  profeftion 
of  poverty,  the  moft  diftinguilhing  marks  of  his  pro¬ 
tection  and  favour.  They  wrere  alfo  eneouraged  and 
patronized  by  the  fucceeding  pontiffs,  when  experi¬ 
ence  had  demonftrated  their  public  and  extenfive  ufe- 
fulnefs.  But  when  it  became  generally  known,  that 
they  had  fuch  a  peculiar  place  in  the  efteem  and  pro- 
tedion  of  the  rulers  of  the  church,  their  number  grew 
to  fuch  an  enormous  and  unwieldy  multitude,  and 
fwarmed  fo  prodigioufty  in  all  the  European  provinces, 
that  they  became  a  burden,  not  only  to  the  people, 
but  to  the  church  itfelf.  The  great  inconvenience 
that  .arofe  from  the  exceftive  multiplication  of  the 
mendicant  orders  was  remedied  by  Gregory  X.  in  a 
general  council,  which  he  affembled  at  Lyons  in  1272. 
For  here  all  the.  religious  orders  that  had  fprung  up 
after,  the  council  held  at  Rome  in  1215,  under  the 
pontificate  of  Innocent  III.  were  fuppreffed  j  and  the 
extravagant  multitude  of  mendicants,  as  Gregory  call¬ 
ed  them,  were  reduced  to  a  fmaller  number,  and  con¬ 
fined  to  the  four  following  focieties  or  denominations, 
viz.  the  Dominicans,  the  Franciscans,  the  Carme¬ 
lites,  and  the  Augustins  or  hermits  of  St  Au- 
guftin. 

As  the  pontiffs  allowed  thefe  four  mendicant  orders 
the  liberty  of  travelling  wherever  they  thought  proper, 
of  converging  with  perfons  of  every  rank,  of  inftruft- 
ing  the  youth  and  multitude  wherever  they  went y  and 
as  thofe  monks  exhibited,  in  their  outward  appearance 
and.  manner  of  life,  more  ftriking  marks  of  gravity  and 
holinefs  than  were  obfervable  in  the  other  monaftic 
focieties,  they  arofe  all  at  once  to  the  very  fummit  of 
fame,  and  were  regarded  with  the  utmoft  efteem  and 
veneration  through  all  the  countries  of  Europe.  The 
enthufiaftic  attachment  to  thefe  fanCHmonious  beggars 
went  fo  far,  that,  as  we  learn  from  the  moft  authentic 


records,  feveral  cities  were  divided  or  cantoned  out  Mendi. 
into  four  parts,  with  a  view  to  thefe  four  orders  ;  the  cants." 
firft  part  being  aftigned  to  the  Dominicans,  the  fecond 
to  the  Francifcans,  the  third  to  the  Carmelites,  and 
the  fourth  to  the  Auguftins.  The  people  were  un¬ 
willing  to  receive  the  iacraments  from  any  other  hands 
than  thofe  of  the  mendicants,  to  whole  churches  they 
crowded  to  perform  their  devotions,  while  living,  and 
were  extremely  defirous  to  depofit  there  alfo  their  re¬ 
mains  after  death  :  nor  did  the  infiuence  and  credit 
of  the  mendicants  end  here  y  for  wc  find  in  the  hiitory 
of  this  and  of  the  fucceeding  ages,  that  they  were  em¬ 
ployed  not  only  in  fpiritual  matters,  but  alfo  in  tem¬ 
poral  and  political  affairs  of  the  greateft  confequenee, 
in  compofing  the  differences  of  princes,  concluding 
treaties  of  peace,  concerting  alliances,  prefiding  in  ca¬ 
binet  councils,  governing  courts,  levying  taxes,  and 
other  occupations,  not  only  remote  from,  but  ablolutely 
ineonfiftent  with,  the  monaftic  character  and  profeftion. 
However,  the  power  of  the  Dominicans  and  Francif¬ 
cans  greatly  furpaffed  that  of  the  other  two  orders  :  in- 
fomuch  that  thefe  two  orders  were,  before  the  Reforma¬ 
tion,  what  the  Jeluits  have  been  fince  that  happy  and 
glorious  period,  the  very  foul  of  the  hierarchy,  the  en¬ 
gines  of  the  ft  ate,  the  fecret  fprings  of  all  the  motions 
of  the  one  and  the  other,  and  the  authors  and  di¬ 
rectors  of  every  great  and  important  event,  both  in  the 
religious  and  political  world.  By  very  quick  progref- 
fion  their  pride  and  confidence  arrived  at  fuch  a  pitch, 
that  they  had  the  prcfumption  to  declare  publicly,  that 
they  had  a  divine  impnlfe  and  commiftion  to  illuftrate 
and  maintain  the  religion  of  Jefus ;  they  treated  with 
the  utmoft  infolence  and  contempt  all  the  different  or¬ 
ders  of  the  priefthood  y  they  affirmed,  without  a  blufh, 
that  the  true  method  of  obtaining  falvation  was  reveal¬ 
ed  to  them  alone  y  proclaimed,  with  oftentation,  the 
fuperior  efficacy  and  virtue  of  their  indulgencies  y  and 
vaunted  beyond  meafure  their  intereft  at  the  court  of 
heaven,  and  their  familiar  connexions  with  the  Su¬ 
preme  Being,  the  Virgin  Mary,  and  the  faints  in  glory. 

By  thefe  impious  wiles,  they  fo  deluded  and  captivated 
the  miferable,  and  blinded  the  multitude,  that  they 
would  not  intruft  any  other  but  the  mendicants  with 
the  care  of  their  fouls.  They  retained  their  credit  and 
influence  to  fuch  a  degree,  towards  the  clofe  of  the  14th 
century,  that  great  numbers  of  both  fexes,  fome  in 
health,  others  in  a  ftate  of  infirmity,  and  others  at  the 
point  of  death,  earneftly  defired  to  be  admitted  into 
the  mendicant  order,  which  they  looked  upon  as  a  fure 
and  infallible  method  of  rendering  heaven  propitious. 

Many  made  it  an  effential  part  of  their  laft  wills,  that 
their  bodies  after  death  fhould  be  wrapped  in  old  rag¬ 
ged  Dominican  or  Francifcan  habits,  and  interred 
among  the  mendicants.  For  fucli  was  the  barbarous 
fuperftition  and  wretched  ignorance  of  this  age,  that 
people  univerfally  believed  they  fhould  readily  obtain 
mercy  from  Chrift,  at  the  day  of  judgment,  if  they 
appeared  before  his  tribunal  affociated  with  the  mendi¬ 
cant  friars. 

About  this  time,  however,  they  fell  under  an  uni- 
verfal  odium  y  but  being  refolutely  protected  againft 
all  oppofition.  whether  open  or  fecret,  by  the  popes, 
who  regarded  them  as  their  beft  friends  and  moft  ef¬ 
fectual  fupports,  they  fuffered  little  or  nothing  from 
the  efforts  of  their  numerous  adverfaries.  In  the  1 5th 

century, 


MEN  [  507  ]  MEN 


Menctt-  century,  befides  their  arrogance,  which  was  exceflive, 
cants  a  quarrelfome  and  litigious  fpirit  prevailed  among 
II  them,  and  drew  upon  them  juftly  the  difpleafure  and 
^ene  e'  indignation  of  many.  By  affording  refuge  at  this 
_  —j  time  to  the  Begums  in  their  order,  they  became  of- 
fenfive  to  the  bilhops,  and  were  hereby  involved  in 
difficulties  and  perplexities  of  various  kinds.  They 
loft  their  credit  in  the  16th  century  by  their  ruftic 
impudence,  their  ridiculous  fupcrftitions,  their  igno¬ 
rance,  cruelty,  and  brutiffi  manners.  They  difeover- 
ed  the  molt  barbarous  averfion  to  the  arts  and  fcienccs, 
and  expreffed  a  like  abhorrence  of  certain  eminent  and 
learned  men,  who  endeavoured  to  open  the  paths  of 
fcience  to  the  purfuits  of  the  ftudious  youth,  recom¬ 
mended  the  culture  of  the  mind,  and  attacked  the 
barbarifm  of  the  age  in  their  writings  and  difeourfe. 
Their  general  character,  together  with  other  circum- 
ftances,  concurred  to  render  a  reformation  defirablc, 
and  to  accomplifh  this  happy  event. 

Among  the  number  of  mendicants  are  alfo  ranked 
the  Capuchins,  Recollc&s,  Minims,  and  others,  who 
arc  branehes  or  derivations  from  the  former. 

Buchanan  tells  us,  the  mendicants  in  Scotland,  un¬ 
der  an  appearance  of  beggary,  lived  a  very  luxurious 
life  ;  whence  one  wittily  called  them,  not  Mendicant 
but  Manducant  friars. 

MENE,  a  Chaldean  word,  which  fignifies  “  he  has 
numbered  or  eounted  j”  being  one  of  the  three  words 
that  were  written  upon  the  wall  by  the  hand  that  ap¬ 
peared  to  Bellhazzar,  the  laft  king  of  Babylon,  the 
night  that  he  was  put  to  death.  See  Belshazzar. 

MENECRATES,  a  phyfician  of  Syracufe,  who 
flouriffied  about  360  B.  C.  is  famous  for  his  fkill  in 
his  profeffion,  but  mueli  more  for  his  vanity.  He 
would  always  be  followed  by  fomc  of  the  patients  he 
had  cured,  and  with  whom  he  previoufiy  ftipulated 
that  they  fhould  follow  him  wherever  he  went.  One 
appeared  with  the  attributes  of  Hereules,  another  with 
thofe  of  Apollo,  and  others  again  with  thofe  of  Mer¬ 
cury  or  iEfeulapius  j  while  he,  clad  in  a  purple  robe, 
with  a  golden  crown  on  his  head,  and  a  feeptre  in  his 
hand,  prefented  himfelf,  to  the  admiration  of  the  pub¬ 
lic,  under  the  name  of  Jupiter ,  and  travelled  through 
different  countries  cfcorted  by  thefe  eounterfeit  dei¬ 
ties.  He  once  wrote  the  following  letter  to  the  king 
of  Macedon  :  Mcnccrates  Jupiter  to  Philip,  greeting. 
Thou  reigneft  in  Macedonia,  and  I  in  medicine  }  thou 
giveft  death  to  thofe  who  are  in  good  health,  I  reftore 
life  to  the  Tick  j  thy  guard  is  compofed  of  Macedo¬ 
nians  the  gods  themfclves  conflitute  mine.”  Philip 
anfwcred  him  in  a  word,  that  he  wiffied  him  reftored 
to  reafon.  Learning  fome  time  after  that  he  was  in 
Macedon,  Philip  fent  for  him,  and  invited  him  to  an 
entertainment.  Menecrates  and  his  companions  were 
placed  on  rich  and  lofty  couehes  ^  before  whieh  was 
an  altar,  covered  with  the  firft  fruits  of  the  harveft  •, 
and,  whilft  an  excellent  repaid  was  ferved  up  to  the 
other  guefts,  perfumes  and  libations  only  were  offered 
to  thefe  new  gods,  who,  unable  to  endure  the  affront, 
haftily  left  the  palace,  in  which  they  never  more  made 
their  appearance. 

MENEDEMUS,  a  Greek  philofopher,  born  at 
Erythreum,  was  the  fon  of  Califthenes,  and  one  of 
Phedo’s  followers.  He  was  in  the  greateft  efteem,  and 
enjoyed  feveral  important  polls,  in  his  own  country. 


He  feveral  times  defended  Erythreum  with  great  bra-  Menedc- 
very,  and  died  of  grief  wThen  Antigonus  became  mailer 
of  it.  A  perfon  one  day  faying  to  him,  “  It  is  a  great  xvienliitli- 
happinefs  to  have  what  we  deiire,”  he  replied,  “  it  is  u. -y— 
a  much  greater  to  defire  nothing  but  what  we  have.” 

He  flouriihed  about  300  B.  C. 

M  ENEL  A  US,  the  fon  of  Atreus,  and  the  brother 
of  Agamemnon,  reigned  at  Sparta,  when  Paris  de¬ 
prived  him  of  his  wife  Helen.  This  rape  cccafioncd 
the  famous  wrar  of  Troy.  Sec  Helen. 

MenelaUS,  a  mathematician  in  the  reign  of  the 
emperor  Trajan,  wrote  three  books  on  the  Sphere , 
which  have  been  publiihed  by  Father  Marfenne. 

MENES,  born  at  This,  a  town  of  Thebais  in  Up¬ 
per  Egypt,  was  the  founder  of  the  Egyptian  empire. 

He  had  three  fons,  viz.  Athotis,  who  ruled  after  him, 
at  This  and  Thebes  ;  Curudes,  who  in  Lower  Egypt 
founded  the  kingdom  of  Heliopoli,  which  afterward 
was  the  kingdom  of  Diofpoli  *,  and  Necherophes,  who 
reigned  at  Memphis.  It  is  thought  this  Menes  reign-- 
ed  1 17  years  after  the  birth  of  Phaleg,  fon  of  Heber, 
which  was  the  very  year  of  the  difperlion  of  the  people 
throughout  the  whole  earth.  In  building  Memphis, 
he  flopped  the  Nile  near  it,  by  the  invention  of  a 
caufeway  100  furlongs  broad,  and  caufed  it  to  run 
through  the  mountains. 

MENIALS,  domeilie  or  houfehold  fervants,  who 
live  under  their  lord  or  mailer’s  roof. 

MENINGES,  or  Menynges,  in  Anatomy,  a  name 
given  to  the  dura  and  pia  mater  of  the  brain.  See  A- 
N ATOMY,  NP  129. 

MENINX,  an  ifland  in  the  Mediterranean,  to  the 
weft  of  the  Syrtis  Minor.  'Suppofed  by  Strabo  and 
Polybius  to  be  Homer’s  country  of  the  Lotophagi  ; 
and  hence  Ptolemy  and  Eratofthenes  denominate  the 
ifland  Lotophagitisy  with  a  cognominal  town  Meninx. 

It  was  the  country  of  Vibius  G alius  the  emperor,  and 
of  Volufianus.  Now  called  Gcr^/and  Z*arbi* 

MENIPPUS,  a  cynic  philofopher  of  Phoenicia. 

He  was  originally  a  Have,  but  obtained  his  liberty 
with  a  fum  of  money,  and  became  one  of  the  greateft:. 
ufurers  at  Thebes.  He  grew  fo  defperate  from  the 
continual  reproaches  and  infults  to  which  lie  was  daily 
expofed  on  account  of  his  meannefs,  that  lie  deftroyed 
himfelf.  He  wrote  1 3  books  of  fatires,  which  have  been 
loft. 

MENIPPEAN  (fatira  MenIPPEA),  a  kind  of  fa- 
tire  confifting  of  profe  and  verfe  intermixed.  It  is 
thus  called  from  Menippus  a  cynic  philofopher  who 
delighted  in  compofing  fatirieal  letters,  &c.  In  imi¬ 
tation  of  him,  Varro  alfo  wrote  fatires  under  the  title 
of  Satires  Menippece :  whence  this  fort  of  compofition 
is  alfo  denominated  Varronian  fatire . 

Among  the  moderns  there  is  a  famous  pieee  under 
this  title  firft  publifhod  in  1394,  againft  the  chiefs  of 
the  league,  called  alfo  the  Catholicon  of  Spain.  It  is 
efteemed  a  mafterpiecc  for  the  time. 

MENISCUS,  in  Optics ,  a  glafs  or  lens,  concave  on 
one  fide  and  convex  on  the  other  j  fometimes  alfo  call¬ 
ed  lunula .  See  Optics. 

MENISPERMUM,  Moonseed,  a  eenus  of  plants 
belonging  to  the  ditecia  clafs,  and  in  the  natural  me¬ 
thod  ranking  under  the  nth  order,  Sarmentaecce .  See 
Botany  Index . 

MENNITH,  or  Minnith,  Judges  xi.  33.  a  town 
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neai*  Heflibon  (Jerome),  in  Arabia  Petrsea  ;  in  a  di- 
ibi‘£l  named  EcoJipolis ,  or  twenty-towns ,  (Cellarius). 
_j  There  is  alfo  a  Minnitli  mentioned  Ezekiel  xxvii.  as 
being  in  a  good  wheat  country :  but  whether  the 
fame  with  the  foregoing  is  uncertain  j  though  fome 
think  that  the  firft  Minnith  lay  in  the  country  of  Am¬ 
mon,  (Wells). 

MENNONITES,  a  fed  in  the  United  Provinces, 
in  moll  refpeds  the  fame  with  thofe  in  other  places 
called  Anabaptifts . 

They  had  their  rife  in  1536,  when  Menno  Simon, 
a  native  of  Friefland,  who  had  been  a  Romifti  prieft, 
and  a  notorious  profligate,  refigned  his  rank  and  office 
in  the  Romiffi  church,  and  publicly  embraced  the  com¬ 
munion  of  the  Anabaptiils. 

Menno  was  born  at  Witmarfum,  a  village  in  the 
neighbourhood  of  Bolfwert  in  Friefland,  in  the  year 
1505,  and  died  in  1561  in  the  duchy  of  Holftein,  at 
the  country  feat  of  a  certain  nobleman  not  far  from 
the  city  of  Oldefloe,  who,  moved  with  compaffion  by 
a  view  of  the  perils  to  which  Menno  was  expofed,  and 
the  fnares  that  were  daily  laid  for  his  ruin,  took  him 
with  certain  of  his  affociates  into  his  protedion,  and 
gave  him  an  afylum.  The  writings  of  Menno,  which 
are  aliuoft  all  compofed  in  the  Dutch  language,  were 
publiffied  in  folio  at  Amfterdam  in  the  year  1651. 
About  the  year  1637,  Menno  was  earneftly  folieited 
by  many  of  the  fed  with  which  he  conneded  himfelf, 
to  affume  among  them  the  rank  and  fundions  of  a 
public  teacher  ;  and  as  he  looked  upon  the  perfons 
who  made  this  propofal  to  be  exempt  from  the  fana¬ 
tical  phrenfy  of  their  brethren  at  Munfter,  (though 
according  to  other  accounts  they  were  originally  of 
the  fame  ftamp,  only  rendered  fomewffiat  wifer  by  their 
fufferings),  he  yielded  to  their  entreaties.  From  this 
period  to  the  end  of  his  life,  he  travelled  from  one 
country  to  another  with  his  wife  and  children,  exer- 
ciflng  his  miniftry,  under  prefiiires  and  calamities  of 
various  kinds,  that  fucceeded  each  other  without  in¬ 
terruption,  and  con  flan tly  expofed  to  the  danger  of 
falling  a  vidim  to  the  feverity  of  the  laws.  Eaft  and 
Weft  Friefland,  together  with  the  province  of  Gro¬ 
ningen,  were  firft  vifited  by  this  zealous  apoftle  of  the 
Anabaptifts  j  from  whence  he  directed  his  courfe  into 
Holland,  Guelderland,  Brabant,  and  Weftphalia,  con¬ 
tinued  it  through  the  German  provinces  that  lie  on 
the  coafts  of  the  Baltic  fea,  and  penetrated  as  far  as 
Livonia.  In  all  thefe  places  his-  minifterial  labours 
were  attended  with  remarkable  fuceefs,  and  added  to 
his  fed  a  prodigious  number  of  followers.  Hence  he 
is  defervedly  confidered  as  the  common  chief  of  almoft 
all  the  Anabaptifts ,  and  the  parent  of  the  fed  that  ftill 
iubfifts  under  that  denomination.  Menno  was  a  man 
of  genius,  undireded  by  a  very  found  judgment  •,  he 
poffeffed  a  natural  and  perfuafive  eloquence,  and  fueh 
a  degree  of  learning  as  made  him  pafs  for  an  oracle  in 
the  eftimation  of  the  multitude.  He  appears,  more- 
to  have  been  a  man  of  probity,  of  a  meek  and 
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furious  and  fanatical  Anabaptists,  whofe  tumultuous 
proceedings  have  been  recited  under  that  article,  but 
fomewhat  more  fevere,  though  more  clear  and  con-  ’ 
fiftent  than  .  the  dodrine  of  the  wifer  branches  of  that 
fed,  who  aimed  at  nothing  more  than  the  reftoratiou 
of  the  Chriftian  church  to  its  primitive  purity.  Ac¬ 
cordingly  he  condemned  the  plan  of  ecelcfiaftical  dif- 
cipline  that  was  founded  on  the  profped  of  a  new 
kingdom,,  to  be  miraculoufly  eftabliihed  by  Jefus  Chrift 
on  the  ruins  of  civil  government  and  the  deilrudion 
of  human  rulers,  and  which  had  been  the  fatal  and 
peftilential  fource  of  fuch  dreadful  commotions,  fuch 
execrable  rebellions,  and  fueh  enormous  crimes.  He 
declared  publicly  his  diflike  of  that  dodrine,  which 
pointed  out  the  approach  of  a  marvellous  reformation 
in  the  church  by  the  means  of  a  new  and  extraordi¬ 
nary  effufion  of  the  Holy  Spirit.  He  expreffed  his 
abhorrence  of  the  licentious  tenets,  which  feveral  of 
the  Anabaptifts  had  maintained,  with  refped  to  the 
lawfulnefs  of  polygamy  and  divorce  ;  and  finally,  con¬ 
fidered  as  unworthy  of  toleration  thofe  fanatics  who 
"were  of  opinion  that  the  Holy  Ghoft  continued  to 
defeend  into  the  minds  of  many  cholen  believers,  in 
as  extraordinary  a  manner  as  he  did  at  the  firft  efta- 
bliffimcnt  of  the  Chriftian  church,  and  that  he  teftified 
this  peculiar  prcfencc  to  feveral  of  the  faithful  by  mi¬ 
racles,  predidions,  dreams,  and  vifions  of  various  kinds. 
He  retained  indeed  the  dodrincs  commonly  received 
among  the  Anabaptifts,  in  relation  to  the  baptifm  of 
infants,  the  millennium,  or  1000  years  reign  of  Chrift 
upon  earth,  the  exclufion  of  magiftrates  from  the 
Chriftian  church,  the  abolition  of  w^ar,  and  the  pro¬ 
hibition  of  oaths  enjoined  by  our  Saviour,  and  the 
vanity  as  wrell  as  the  pernicious  effeds  of  human  feience. 
But  wffiile  Menno  retained  thefe  dodrines  in  a  gene¬ 
ral  fenfc,  he  explained  and  modified  them  in  fuch  a 
manner  as  made  them  refemble  the  religious  tenets  that 
were  univerfally  received  in  the  Proteftant  churches ; 
and  this  rendered  them  agreeable  to  many,  and  made 
them  appear  inoffenfive  even  to  numbers  who  had  no 
inclination  to  embrace  them.  It  however  fo  happened, 
that  the  nature  of  the  dodrincs  confidered  in  them- 
felves,  the  eloquence  of  Menno  which  fet  them  off  to 


tradable  fpirit,  gentle  in  his  manners,  pliable  and  ob- 
fequious  in  his  commerce  with  perfons  of  all  ranks  and 
charaders,  and  extremely  zealous  in  promoting  prac¬ 
tical  religion  and  virtue,  which  he  recommended  by 
his  example  as  well  as  by  his  precepts.  The  plan  of 
dodrine  and  clifcipline  drawn  up  by  Menno  was  of  a 
much  more  mild  and  moderate  nature  than  that  of  the 
4 


fuch  advantage,  and  the  circumftances  of  the  times, 


gave  a  high  degree  of  credit  to  the  religious  fyftem  of 
this  famous  teacher  among  the  Anabaptifts,  fo  that 
it  made  a  rapid  progrefs  in  that  fed.  And  thus  it 
was  in  confequence  of  the  miniftry  of  Menno,  that  the 
different  forts  of  Anabaptifts  agreed  together  in  ex¬ 


cluding  from  their  communion  the  fanatics  that  dif- 


honoured  it,  and  in  renouncing  all  tenets  that  wrere 
detrimental  to  the  authority  of  civil  government,  and 
by  an  unexpeded  coalition  formed  themfelves  into  one 
community. 

Though  the  Mennonites  ufually  pafs  for  a  fed  of 
Anabaptifts,  yet  M.  Herman  Schyn,  a  Menncnite 
minifter,  who  has  publilhed  their  hiftory  and  apology, 
maintains,  that  they  are  not  Anabaptifts  either '  in 
principle  or  by  origin.  However,  nothing  can  be 
more  certain  than  this  fad,  viz.  that  the  firft  Men- 
nonite  congregations  were  compofed  of  the  different 
forts  of  Anabaptifts,  of  thofe  who  had  been  always 
inoffenfive  and  upright,  and  of  thofe  vffio,  before  their 
converfion  by  the  miniftry  of  Menno,  had  been  fedi- 
tious  fanatics  ;  befides,  it  is  alleged,  that  the  Menno- 
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jtfenno-  nites  do  aelually  retain,  at  this  day,  fome  of  thofe 
nite?.  opinions  and  doctrines,  wliieh  led  the  feditious  and 

v - '  turbulent  Anabaptifts  of  old  to  the  commiflion  of  fo 

many  and  fueh  enormous  crimes  :  fueh  particularly  is 
the  declrine  concerning  the  nature  of  Chrift’s  king¬ 
dom,  or  of  the  church  of  the  New  Tell  ament,  though 
modified  in  fueh  a  manner  as  to  have  loll  its  noxious 
qualities,  and  to  be  no  longer  pernicious  in  its  influ¬ 
ence. 

The  Mcnnonites  arc  fubdivided  into  fevcral  feels  5 
whereof  the  two  principal  are  the  Flandrians  or 
Flemingians,  and  the  Waterlandians.  The  opi¬ 
nions,  fays  Moflieim,  that  are  held  in  common  by  the 
Mcnnonites,  feem  to  be  all  derived  from  this  fundamen¬ 
tal  principle,  that  the  kingdom  which  Chrift  eftablifh- 
ed  upon  earth  is  a  vifible  church  or  community,  into 
which  the  holy  and  juft  alone  are  to  be  admitted,  and 
which  is  confequently  exempt  from  all  thofe  inftitu- 
tions  and  rules  of  difeipline  that  have  been  invented 
by  human  wifdom,  for  the  correction  and  reformation 
of  the  wicked.  This  principle,  indeed,  was  avowed 
by  the  ancient  Mcnnonites,  but  it  is  now  almoft  whol¬ 
ly  renounced  :  neverthelefs,  from  this  ancient  doClrine, 
many  of  the  religious  opinions  that  diftinguifti  the 
Mennonites  from  all  other  Chriftian  communities, 
feem  to  be  derived  :  in  confequence  of  this  doClrine, 
they  admit  none  to  the  faeraraent  of  baptifm  but 
perfons  that  are  come  to  the  full  ufe  of  their  reafon  \ 
they  neither  admit  civil  rulers  into  their  communion, 
nor  allow  any  of  their  members  to  perform  the  func¬ 
tions  of  magiftraev they  deny  the  lawfulnefs  of  re¬ 
pelling  force  by  force,  and  confider  war,  in  all  its 
Shapes,  as  unchriftian  and  unjuft  ;  they  entertain  the 
utmoft  averflon  to  the  execution  of  juftiee,  and  more 
efpecially  to  capital  punilhments  ;  and  they  alfo  refufe 
to  confirm  their  teftimony  by  an  oath.  'The  particu¬ 
lar  fentiments  that  divided  the  more  confiderablc  fo- 
cicties  of  the  Mennonites  are  the  following  :  The  rigid 
Mennonites,  called  the  Flemingians ,  maintain  with  va¬ 
rious  degrees  of  rigour,  the  opinions  of  their  founder 
Menno,  as  to  the  human  nature  of  Chrift,  alleging 
that  it  was  produced  in  the  womb  of  the  Virgin  by 
the  creating  power  of  the  Holy  Ghoft  \  the  obligation 
that  binds  us  to  wa(li  the  feet,  of  llrangers,  in  confe¬ 
quence  of  our  Saviour’s  command  ;  the  neeeflity  of 
excommunicating  and  avoiding,  as  one  would  do  the 
plague,  not  only  avowed  Tinners,  but  alfo  all  thofe  who 
depart,  even  in  fome  light  inftanecs  pertaining  to  drefs, 
&c.  from  the  fimplicity  of  their  anceftors  \  the  con¬ 
tempt  due  to  human  learning,  and  other  matters  of  lefs 
moment.  However  this  auftere  fyftem  declines,  and 
the  rigid  Mennonites  are  gradually  approaching  towards 
the  opinions  and  difeipline  of  the  more  moderate  or 
Waterlandians . 


The  firft  fettlement  of  the  Mennonites,  in  the  Unit-  Menac¬ 
ed  Provinces,  was  granted  them  by  William  prince  of  mjes 
Orange,  towards  the  clofe  of  the  16th  century  ;  but  it  jvienfbres. 
was  not  before  the  following  century  that  their  liberty  ■ 
and  tranquillity  were  fixed  upon  folid  foundations, 
when,  by  a  confeflion  of  faith  publiflied  in  the  year 
1626,  they  cleared  themfclves  from  the  imputations  of 
thofe  pernicious  and  deteftable  errors  that  had  been 
laid  to  their  charge.  In  order  to  appeafe  their  intef- 
tine  difeords,  a  confiderable  part  of  the  Anabaptifts  of 
Flanders,  Germany,  and  Friefland,  concluded  their  de¬ 
bates  in  a  conference  held  at  Amfterdam,  in  the  year 
1630,  and  entered  into  the  bonds  of  fraternal  commu¬ 
nion,  each  referving  to  themfclves  a  liberty  of  retain¬ 
ing  certain  opinions.  This  aflbeiation  was  renewed 
and  confirmed  by  new  refolutions,  in  the  year  1 649  j 
in  confequence  of  which,  the  rigorous  laws  of  Menno 
and  his  fuceelTors  were,  in  various  refpe&s,  mitigated 
and  corre£ted. 

MENOLOGY,  Menologium,  (from  month 9 

and  Xoycg,  difeourfe ),  is  much  the  fame  as  martyrology, 
or  calendar,  in  the  Latin. 

The  Greek  menologium  is  divided  into  the  feveral 
months  in  the  year  •,  and  contains  an  abridgment  of 
the  lives  of  the  faints,  with  a  bare  enumeration  of  the 
names  of  fueh  wrhofe  lives  wTere  never  written.  The 
Greeks  have  various  menologics  •,  and  the  Romans  tax 
them  with  inferring^  divers  heretics  in  their  menologics 
as  faints. — Baillet  treats  of  them  at  large. 

MENS  A,  in  law  books,  a  term  that  includes  in  it 
all  patrimony,  and  neceflaries  for  livelihood. 

MENSALS,  Mensalia,  in  church  hiftory,  fueh 
livings  as  were  formerly  united  to  the  tables  of  religi¬ 
ous  houfes,  and  hence  called  menfal  hcnejices .  See  the 
article  BENEFICE. 

MENSES,  Catamenia,  in  Medicine ,  the  monthly 
evacuations  from  the  uterus  of  women  not  with  child 
or  not  giving  fuck.  They  are  fo  called  from  menjts 
u  month,”  the  period  wherein  they  return.  They  are 
alfo  called  flowers ,  courfes ,  &c.  By  the  Jewifh  law  a 
woman  was  unclean  while  the  menftrual  blood  flowed  ; 
and  the  man  who  touched  her,  and  the  moveables  fhe 
had  touched,  were  declared  unclean. — Lev.  xv.  See 
MlDWIFFERY  and  MEDICINE. 

MENSORES,  among  the  Romans,  were  harbingers, 
whofe  bufinefs  it  was  to  go  before  the  emperor,  and  fix 
upon  lodgings  for  him  when  he  travelled  into  any  of  the 
provinces.  They  alfo  marked  out  encampments,,  and 
afligned  every  regiment  its  poft. 

Mcnforcs  were  alfo  land-furveyors,  archite£ls,  or  ap- 
praifers  of  houfes  and  public  buildings.  The  diftribu- 
tors  of  provifions  in  the  army  were  called  menfores  fru- 
mentarii.  And  menfores  was  alfo  an  appellation  given 
to  fervants  who  waited  at  table. . 


MENSURATION. 


T^1  VERY  branch  of  the  mathematics  which  has  for  its 
obje£l  the  comparifon  of  geometrical  quantities,  and 
the  determination  of  their  proportions  to  each  other, 
may  be  comprehended  under  the  general  name  Metifu- 
r at  ion,  So  that,  taking  the  term  in  its  moft  extenfive 


fenfe,  whatever  is  delivered  in  this  work  under  the  titles , 
Geometry,  Trigonometry,  Conic  Sections,  part 
of  Algebra,  and  a  very  confiderable  portion  of  Flux¬ 
ions,  may.  be  confidered  as  eonftituting-  particular 
branches  of  this  general  theory. 
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The  term  menfuration,  however,  is  alfo  frequently 
*  ufed  in  a  lefs  cxtenfive  fenfe,  and  is  applied  to  a  fyftem 
of  rules  and  methods  by  which  numerical  meafures  of 
geometrical  quantities  are  obtained.  And  it  is  to  this 
limited  view  of  the  fubjeft  that  we  propofe  to  confine 
our  attention  in  the  prefent  treAcife.  In  general, 
it  will  only  be  neceffary  to  give  the  practical  rules,  as 
wc  have  already  explained  their  foundation  when  treat- 
ing  of  Geometry,  Conic  Sections,  and  Fluxions 
-  but,  in  addition  to  the  rules,  in  a  few  inftances,  we  (hall 
give  their  demonftrations. 

In  all  pra6Hcal  applications  of  mathematics  it  is  ne- 
celfary  to  exprefs  magnitudes  of  every  kind  by  num¬ 
bers.  For  this  purpofe  a  line  of  fome  determinate 
length,  as  one  inch,  one  foot,  &.c.  is  affumed  as  the 
meafuring  unit  of  lines,  and  the  number  exprefling  how 
often  this  unit  is  contained  in  any  line,  is  the  numerical 
value  or  meafure  of  that  line. 

A  furface  of  fome  determinate  figure  and  magnitude 
is  alfumed  as  the  meafuring  unit  of  furfaces,  and  the 
number  of  units  contained  in  any  furface  is  the  nume¬ 
rical  meafure  of  that  furface,  and  is  Called  its  area,  It 
is  ufual  to  aflume,  as  the  meafuring  unit  of  furfaees,  a 
fquare,  whofe  fide  is  the  meafuring  unit  of  lines. 

A  folid  of  a  determinate  figure  and  magnitude  is  in 
like  manner  affumed  as  the  meafuring  unit  of  folids,  and 
the  number  of  units  contained  in  any  folid  is  its  folidity 
or  content.  The  unit  of  folids  is  a  cube,  each  of  whofe 
edges  is  the  meafuring  unit  of  lines,  and  confequently 
each  of  its  faces  the  meafuring  unit  of  furfaces. 

A  right  angle  is  conceived  to  be  divided  into  90 
equal  angles  5  and  one  of  thefe,  called  an  angle  of  one 
degree,  is  affumed  as  the  meafuring  unit  of  angles. 

The  meafures  generally  employed  in  the  application 
of  menfuration  to  the  common  affairs  of  life,  and  their 
proportions  to  each  other,  are  expreffed  in  the  following 
tables. 

Table  of  Lineal  Meafures, 


*T2  Inches 
3  Feet 
6  Feet 
5-J-  Yards 
40  Poles 
8  Furlongs 
3  Miles 
69^  Miles  nearly 
360  Degrees 


Foot. 

Yard. 

Fathom. 

Pole,  Rod,  or  Perch. 
Furlong. 

Mile. 

League. 


—  1 

zz  I  Degree, 
zz  The  earth’s  circumference. 


Note .  An  inch  is  fuppofed  equal  to  three  barley¬ 
-corns  in  length. 

4  Inches  zz  1  Hand,  or  handsbreadth. 

5  Feet  zz  r  Geometrical  Pace. 

4  Poles  or  66  Feet  1  ^  ,  . 

100  Links  each  7-/^  Inches^  1  ng 1  c  am* 

74  Feet  zz  1  Scots  chain. 

Table  of  Square  Meafures, 


144  Square  Inches 
9  Square  Feet 
30 J  Square  Yards 
40  Square  Poles 

4  Hoods  or  160  Square  Poles 


1  Foot  fquare. 
I  Yard. 

I  Pole. 

1  Rood, 
i  Acre. 
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10  Square  Chains  1  _  . 

or  100,000  Square  Links  j*  1  ^crc* 

640  Square  Acres  zz  1  Square  Mile. 

■Note,  The  Scots  acre  is  to  the  Englifh  acre  as 
100,000  to  78,694. 

Table  of  Solid  Meafures, 

T728  Cubic  Inches  zz  1  Cubic  Foot. 

27  Cubic  Feet  zz  1  Cubic  Yard. 


Of  Kid 
Lines 


Note ,  282  Cubic  inches  make 

23 1 

2150.42 

105  Cubic  inches 
The  Wheat  Firlot  contains  2i£  Scots  Pints. 


1  Ale  Gallon. 

I  Wine  Gallon, 
a  Winchefler  Bufliel. 
1  Scots  Pint. 


The  Barley  Firlot 


31  Scots  Pints. 


SECTION  I. 

OF  THE  MENSURATION  OF  RIGHT  LINES 
AND  ANGLES. 

The  rules  by  which  certain  of  the  fides  or  angles  of 
a  triangle  are  to  be  found,  when  other  fides  and  angles 
are  given,  might  be  confidered  as  belonging  to  this 
part  of  menfuration.  But  as  thefe  are  fully  invefti- 
gated  and  explained  in  the  article  Plane  Trigono¬ 
metry,  it  is  not  neceffary  to  deliver  them  alfo  here. 
Referring  therefore  to  that  article,  we  fhall  employ  tlm 
remainder  of  this  fe6Hon  in  the  application  of  trigono¬ 
metry  to  the  menfuration  of  heights  and  diftances. 

Menfuration  of  Heights  and  Diftances, 

By  the  application  of  geometry  the  meafurement  of 
lines,  which,  on  account  of  their  pofition  or  other  cir- 
cumftances,  are  inacceffible,  is  reduced  to  the  determi¬ 
nation  of  angles,  and  of  other  lines  which  are  accef- 
fible,  and  admit  of  being  meafured  by  methods  fuffi- 
ciently  obvious. 

A  line  confidered  as  traced  on  the  ground  may  be 
meafured  with  rods  or  a  Gunter’s  chain  of  66  feet  5  but 
more  expcditioufly  with  meafuring  tapes  of  50  or  ioo 
feet.  By  thefe,  if  the  ground  be  tolerably  even-,  and 
the  direction  of  the  line  be  traced  pretty  correctly,  a 
diftance  may,  by  ufing  proper  care,  be  meafured  with¬ 
in  about  3  inches  of  the  truth  in  every  50  feet,  fo  that 
the  error  may  not  exceed  the  200th  .part -of  the  whole 
line. 

Vertical  angles  may  be  meafured  with  a  quadrant  ^ 
furnifhed  with  a  plummet  and  fights  in  the  manner  i»-  CccxxX1II 
dicated  by  fig.  1 .  and  fig.  2.  If  an  angle  of  elevation  is 
to  be  meafured,  as  the  angle  contained  by  a  horizontal 
line  AC,  and  a  line  drawn  from  A  to  B  the  top  of  a 
torver,  hill,  or  other  eminence  \  or  to  a  celeflial  body, 
a9  a  ftar,  &c. }  the  centre  of  the  quadrant  muft  be  fixed 
at  A,  and  the  inffrument  moved  about  A,  in  the  ver¬ 
tical  plane,  till  to  an  eye  placed  at  G  the  object  B 
be  feen  through  the  two  fights  D,  d.  Then  will  the 
arch  EF,  cut  off  by  the  plumb-line  AF,  be  the  meafure 
of  the  angle  CAB. 

An  angle  of  depreflion  CAB  (fig.  2.)  is  to  be  mea¬ 
fured  exactly  in  the  fame  manner,  except  that  here  the 

eye 
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eye  is  to  be  placed  at  A  the  centre  of  the  inftrument, 
and  the  meafure  of  the  angle  is  the  areh  EF. 

But  the  moil  convenient  inftrument  of  any  for  ob- 
ferving  angles,  whether  vertical  or  horizontal,  is  the 
Theodolite .  This  inftrument  is  vari cully  conftru&ed,  fo 
as  to  admit  of  being  fold  at  a  higher  or  lower  priee,  ac¬ 
cording  to  the  degree  of  accuracy  the  purchafer  may 
wifh  to  attain  in  his  obfervations  with  it.  An  inftru¬ 
ment  of  this  kind  is  reprefented  in  fig.  3.  Its  principal 
parts  are,  1.  A  telefcope  and  its  level  CC,  D.  2.  The 
vertical  are  BB.  3.  The  horizontal  limb  and  compafs 
AA.  The  limb  is  generally  about  7  inches  in  diame¬ 
ter.  4.  The  ftaff  with  its  parallel  plates  E. 

The  telefcope  CC  in  the  belt  inftrument^  is  general¬ 
ly  of  the  achromatic  kind,  in  order  to  obtain  a  larger 
field  and  greater  magnifying  power.  I11  the  focus  of 
the  eye  glafs  are  two  very  fine  hairs  or  wires,  at  right 
angles  to  each  other,  whofe  interfedtion  is  in  the  plane 
of  the  vertical  arc.  The  objedt  glafs  may  be  moved 
to  different  diftanees  from  the  eye  glafs  by  turning  the 
milled  nut  r/,  and  thus  may  be  accommodated  to  the 
eye  of  the  obferver  and  diftanee  of  the  objedL  The 
ferews  for  moving  and  adjufting  the  erofs  hairs,  are 
funk  a  little  within  the  eye  tube.  On  the  outfide  of 
the  telefcope  are  two  metal  rings  which  are  ground  per¬ 
fectly  true.  Thefe  are  to  lie  on  the  fupporters  e,  e ,  call¬ 
ed  Y’s,  which  are  fixed  to  the  vertical  arc.  The  ver¬ 
tical  arc  BB  is  firmly  fixed  to  a  long  axis  which  is  at 
light  angles  to  the  plane  of  the  arc.  This  axis  is  fuf- 
tained  by,  and  moveable  on,  the  two  fupporters,  which 
are  fixed  firmly  to  the  horizontal  plate.  On  the  upper 
part  of  the  vertical  arc  are  the  two  Y’s  for  holding  the 
teleleope  j  the  inner  Tides  of  thefe  arc  fo  framed  as  to 
be  tangents  to  the  eylindric  rings  of  the  telefcope,  and 
therefore  bear  only  on  one  part.  The  telefcope  is  con¬ 
fined  to  the  Y’s  by  two  loops  which  turn  on  a  joint, 
and  may  therefore  be  readily  opened  and  turned  back 
when  the  two  pins  are  taken  out. 

One  fide  of  the  vertical  arc  is  graduated  to  half  de¬ 
grees,  which  are  fubdivided  to  every  minute  of  a  de¬ 
gree  by  a  nonius.  It  is  numbered  each  way  ;  from  o 
to  90°  towards  the  eye  end  for  angles  of  altitude,  and 
from  0  to  50°  towards  the  object  end  for  angles  of  dc- 
preffion.  On  the  other  fide  of  the  vertical  arc  are  two 
ranges  of  divifions,  one  for  taking  the  upright  height 
of  timber  in  100th  parts  of  the  diftanee  between  the  in- 
ftrument  and  tree  whofe  height  is  to  be  meafured  \  and 
the  other  for  reducing  hypothenufal  lines  to  fuch  as  are 
horizontal. 

The  vertical  arc  is  cut  with  teeth  or  a  rack,  and 
may  be  moved  regularly,  and  with  eafe,  by  turning  the 
milled  nut  b. 

The  compafs  is  fixed  to  the  upper  horizontal  plate, 
its  ring  is  divided  into  360°,  and  the  bottom  of  the  box 
is  divided  into  four  parts  or  quadrants,  each  of  which  is 
fubdivided  to  every  io*.  The  magnetic  needle  is  fup- 
ported  in  the  middle  of  the  box  upon  a  fteel  pin  finely 
pointed,  and  there  is  a  wire  trigger  for  throwing  the 
needle  oft'  the  point  when  not  in  life. 

The  horizontal  limb  AA  confifts  of  two  plates,  one 
moveable  on  the  other,  the  outermoft  edge  of  the  up¬ 
per  plate  is  chamfered  to  ferve  as  an  index  to  the  de¬ 
grees  on  the  lower.  The  upper  plate,  together  with 
the  compafs,  vertical  are,  and  telefcope,  are  eafily 
turned  round  by  a  pinion  fixed  to  the  ferew  c ;  d  is  a 
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nut  for  fixing  the  index  to  any  part  of  the  limb,  and  9^ 
thereby  rendering  it  feeure,  while  the  inftrument  is  LiriCS  an(* 

moved  from  one  ftation  to  another.  The  horizontal  < _ 

limb  is  divided  into  half  degrees,  and  numbered  from 
the.  right  hand  towards  the  left  \  the  divifions  are  fub¬ 
divided  by  the  nonius  fcale  to  every  minute  of  a  de- 
gree. 

On  the  upper  plate,  towards  the  nonius,  are  a  few 
divifions  fimilar  to  thofe  on  the  vertical  arc,  giving  the 
1  ooth  parts,  for  meafuring  the  diameter  of  trees,  build-? 
ings,  &.e. 

The  whole  inftrument  fits  on  the  conical  ferril  of  a 
ftrong  brafs-headed  ftaff,  with  three  fubftantial  wooden 
legs.  The  top  or  head  of  the  ftaff  eonfifts  of  two  brafs 
plates  E,  parallel  to  each  other  :  four  ferews  pafs  through 
the  upper  plate  and  reft  on  the  lower  plate 3  by  the 
aftion  of  thefe  the  horizontal  limb  may  be  fet  truly  le¬ 
vel,  and  for  this  purpofe  a  ftrong  pin  is  fixed  to  the  out¬ 
fide  of  the  plate,  and  connefted  with  a  ball  that  fits  in¬ 
to  a  focket  in  the  lower  plate  \  the  axis  of  the  pin  and 
ball  are  fo  framed  as  to  be  perpendicular  to  the  plate, 
and  eonfequently  to  the  horizontal  limb. 

There  are  three  adjuftments  neeefi'ary  before  the  in¬ 
ftrument  is  applied  to  the  menfuration  of  angles.  In 
the  firft  place,  care  muft  be  taken  that  the  line  of  colli- 
mation  (that  is,  the  line  of  vifion  pafting  through  the 
crofs  hairs)  be  exactly  in  the  centre  of  the  eylindric 
rings  round  the  telefcope  5  in  the  next  place,  that  the 
level  be  parallel  to  this  line  \  and,  laftly,  the  horizon¬ 
tal  limb  muft  be  fo  fet,  that  when  the  vertical  are  is  at 
Kero,  and  the  upper  part  moved  round,  the  bubble 
of  the  level  will  remain  in  the  middle  of  the  open 
fpace. 

When  thefe  adjuftments  are  made,  and  the  inftru¬ 
ment  is  to  be  applied  to  practice,  the  lower  plate  of  the 
horizontal  limb  A  A  being  fuppofed  to  remain  unmoved 
and  parallel  to  the  horizon,  the  telefcope  is  to  be  di- 
re&ed  fuceeftively  to  the  different  obje&s,  whofe  angu¬ 
lar  pofitions  arc  to  be  determined,  by  means  of  the  pi¬ 
nions  at  c  and  b  ;  (the  former  of  which  turns  the  upper 
part  of  the  inftrument  round  in  a  horizontal  plane,  and 
the  latter  turns  the  arc  BB  in  a  vertical  plane).  Then, 
the  angle  which  a  line  pafting  through  the  axis  of  the  • 
telefcope  and  any  object  makes  with  the  horizon,  will 
be  indicated  by  the  are  of  the  vertical  circle  between  o° 
and  the  index  engraved  on  the  nonius  fcale  H  fixed  to 
the  upper  plate  of  the  horizontal  limb  of  the  inftru¬ 
ment.  Alfo,  the  horizontal  angle  contained  by  two 
vertical  planes  conceived  to  pafs  through  any  two  ob-. 
je&s  and  the  centre  of  the  inftrument,  will  be  (hewn  by 
the  are  of  the  lower  plate  of  the  horizontal  limb  over 
which  the  index  engraved  on  the  upper  plate  has  paffed 
by  the  dire&ion  of  the  telefcope  being  ehanged  from 
the  one  objeft  to  the  other. 

Having  thus  explained  ftiortly  the  nature  of  the  in- 
ftruments  by  which  acceflible  lines  and  angles  are  to 
be  meafured,  and  the  manner  of  applying  them,  we 
fhall  now  (hew,  by  a  few  examples,  how  to  find  from 
thefe  other  lines  which  cannot  be  determined  by  a  di- 
re£l  meafurement. 

Example  1.  Having  meafured  AE,  a  diftanee  ofHg.  4. 

200  feet  in  a  direct  horizontal  line  from  the  bottom  of 
a  tower,  the  angle  BCD,  contained  by  the  horizontal 
line  CD  ;  and  a  line  drawn  from  C  to  the  top  of  the 

tower, 
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Of  Right  tower,  was  meafured  by  a  quadrant,  or  theodolite  pla- 

Angles.  Ce<^  .at  an^  ^oun<^  to  be  47°  30'.  The  centre  C  of 
I, v  — -<  the  inftrument  was  five  feet  above  the  line  AE  at  its 
extremity  E.  It  is  required  hence  to  determine  AE 
the  height  of  the  tower. 

In  the  right-angled  triangle  CBD  we  have  given 
the  fide  CD=200  feet,  and  the  angle  0=4*7°  3 
And  fince  by  the  rules  of  Plane  Trigonometry, 

rad.  :  tan.  BCD  ::  DC  :  DB  ; 

By  employing  the  logarithmic  tables  (fee  Loga¬ 
rithms),  and  proceeding  as  is  taught  in  Plane 
Trigonometry,  we  fhall  find  DB  =  218.3  feet. 
To  which  add  D  A=EC=5  feet,  the  height  of  the  in- 
firument,  and  we  have  AB=223-3  feet,  the  height 
of  the  tower. 

5*  Ex..  2.  Suppofe  a  cloud,  or  balloon  C,  is  feen  at  the 

fame  time  by  two  obfervers  at  A  and  B,  and  that  thefe 
Nations  are  in  the  fame  vertical  plane  with  the  object 
C,  and  on  the  fame  fide  of  it.  Alfo  fuppofe  that  its 
angles  of  elevation,  viz.  the  angles  A  and  B  are  35° 
and  64°,  and  that  AB,  the  difiance  between  the  ob¬ 
fervers,  is  880  feet.  It  is  required  hence  to  determine 
CD  the  height  of  the  objeft,  alfo  AC,BC  its  difiances 
from  the  two  obfervers. 

In  the  triangle  CAB  there  are  given  the  outward 
angle  CBD=64°,  and  one  of  the  inward  angles  A= 
35° .  >  hence  the  other  inward  angle  ACB,  which  is 
their  difference,  is  given,  and  =64° — 3  5°=  29°. 

Now  in  the  triangle  CAB 

Sin.  ACB  :  fin.  A  ::  AB  :  BC, 
and  fin.  ACB  :  fin.  B  ::  AB  :  AC. 

From  thefe  proportions,  by  a£tual  calculation,  BC  will 
be  found  rr  1041  feet,  and  AC  =  1631  feet. 

Again,  in  the  right-angled  triangle  BCD 
rad.  :  fin.  B  ::  BC  :  CD, 

Hence  CD  will  be  found  =936  feet. 

Ex.  3.  Wanting  to  know  the  breadth  CD  of  a  river, 
and  alfo  the  diftancc  of  an  objeft  A  clofe  by  its  fide 
from  another  objeft  C  on  its  oppofite  fide,  a  bafe  AB 
of  400  yards  was  meafured  along  the  bank.  Then,  by 
means  of  a  theodolite,  the  angles  CBA  and  CAB 
were  meafured,  and  found  to  be  37°  40'  and  59°  1 5' 
refpeaivcly.  It  is  required  thence  to  determine  the 
breadth  CD,  and  the  difiance  AC  between  the  obie&s 
A  and  C. 

This  example  differs  from  the  laft  only  by  the  given 
angles,  and  diftanccs  required,  lying  in  a  horizontal 
inftead  of  a  vertical  plane. 

In  the  triangle  ABC  we  have  the  bafe  AB,  alfo  the 
angles  A  and  B,  and  confequently  the  angle  C  given. 

And  by  Plane  Trigonometry, 

Sin.  ACB  :  fin.  B  ::  AB  :  AC. 

Hence  AC  is  found  to  be  246.2  yards. 

Alfo,  in  the  right-angled  triangle  ACD, 

rad.  ;  fin.  A  AC  :  CD, 

Hence  CD  is  found  to  be  211,6  yards. 


Ex.  4.  At  B  the  top  of  a  tower  which  flood  on  Of  RIrfJt 
a  hill  near  the  fea  fhore,  tlie  angle  of  depreflion  of  a  Enes  and 
fiiip  at  anchor  (viz.  the  angle  HBS),  was  40  52'  *,  and  AnSles- 
at  R,  the  bottom  of  the  tower,  its  depreflion  (namely,  — * 

the  angle  NRS)  was  40  2'.  Required  AS  the  horizon-  7* 
tal  difiance  of  the  veffel }  and  alfo  RA,  the  height  of  the 
bottom  of  the  tower  above  the  level  of  the  fea,  fuppofing 
RB  the  height  of  the  tower  itfelf  to  be  54  feet. 

From  the  angle  BSA=HBS=4°  52',  febtraft  the 
angle  RS  A=NRS=4°  2',  and  there  remains  the  angle 
BSR=5c/.  Alfo,  from  the  angle  HBA=90°  fubtraft 
HBS=4°  52',  and  there  remains  SBR=85°  8'. 

In  the  triangle  SBR, 

Sin.  BSR  :  fin.  SBR  ::  BR  :  SR  5 

Hence  SR  is  found.  Again,  in  the  triangle  SR  A, 

rad.  :  fin.  RSA  ::  SR  :  AR, 
and  rad.  :  cof.  RSA  ::  SR  :  AS. 

From  the  firff  of  thefe  proportions  we  find  ARzr26o 
feet  \  and  from  the  fecond,  A 8=3690  feet. 

Ex.  5.  To  meafure  the  height  of  an  obelilk  CD,  Fig.  3, 
fianding  on  the  top  of  a  declivity,  two  Rations  at  A 
and  B  were  taken,  one  at  the  difiance  of  40,  and  the 
other  at  the  difiance  of  100  feet  from  the  centre  of  its 
bafe,  which  was  in  a  ffraight  line  with  the  Rations. 

At  the  nearer  ftation  A,  a  line  drawn  from  it  to  the 
top  of  the  obelilk  was  found  to  make  an  angle  of  41° 
with  the  plane  of  the  declivity  ;  and  at  B,  the  more 
remote  ftation,  the  like  angle  was  found  to  be  23°  45'. 

Hence  it  is  required  to  find  the  height  of  the  obe- 
lifk. 

From  the  angle  CAD  =  41°,  fubtraft  the  angle 
B  =  23°  45',  and  there  remains  the  angle  BCA  = 

1 70  15'. 

In  the  triangle  BCA, 

Sin.BCA  :  fin.B::  AB :  AC.  Hence  AC-81.49  feet. 

And  in  the  triangle  ACD, 

AC + AD :  AC— AD : :  tan.  \  (D  +  C) :  tan.  {  (D— C). 

Hence  (D — C)zr42°  24'i,  which,  fubtra&ed  from 
4  (D  +  C),  gives  the  angle  ACD=27°  j'-J-, 

Laftly,  in  the  triangle  ACD, 

Sin.  ACD  :  fin.  A  ::  AD  :  DC. 

Hence  DC,  the  height  required,  will  be  found  to  be 
57.62  feet. 


Ex.  6.  Wanting  to  know  the  difiance  between  twopv 
inacceflible  obje&s  H  and  M,  a  bafe  AB  of  670  yards 
was  meafured  in  the  fame  plane  with  the  objects,  and 
the  following  angles  were  taken  at  its  extremities. 


At  A| 


BAM— 40°  16' 
MAH=57  40 


At  B 


ABH=r42°  22' 
HBM=7i  7 


Hence  it  is  required  to  determine  HM,  the  didance  be- 
tween  the  obje&s. 


In  the  triangle  HAB  we  have  the  angle  HBAr: 
420  22',  the  angle  HAB  (  =  HAM  +  MAB)  = 


9f 


Of  Right  970  56',  and  therefore  the  remaining  angle  A HB _ 

Uneyind  ^2'.  We  have  alfo  the  fide  AB  zz  670  yards. 


=43°  20',  Of  Ri 


Fif.  1©. 


,  Hence,  by  this  proportion, 

Sin.  AHB  :  fin.  HBA 


AB  :  AH 


MENSURATION. 

202,  the  angle  ADC  (=ADB  +  BDC) 
the  angle  DCA  (zr  jJE A)  zz 750  13'  25''.  Hence  we  ^rfcS 
get  DCZZ236.97  fathoms,  which  is  the  remaining  dil-  .  Ar^J 
tance  fought. 


we  find  AHn  706.8  yards. 

Again,  in  the  triangle  MAB  we  have  the  angle 
MABzz4o°  16',  the  angle  ABM  (zz  ABH+HBM) 
mi3°  29',  and  therefore  the  angle  AMBzz26°  15'. 
Hence  from  the  proportion, 

Sin.  AMB  :  fin.  ABM  ::  AB  :  AM 
we  get  AMm 389.4. 

In  the  triangle  HAM,  befides  the  angle  HAM= 
570  40'  we  have  now  the  fides  AH  zz  706.8,  and 
AMzz  1389.4  yards,  to  find  the  remaining  fide  HM. 
Therefore,  proceeding  according  to  the  rules  of  trigo¬ 
nometry,  we  Hate  this  proportion, 

AM  +  AH  :  AM —  AH  ::  tan.  4(AIIM+AMH)  ; 
tan.  ^(AHM — AMH.) 

Hence  we  find  half  the  difference  of  the  angles  AHM 
and  AMH  to  be  30°  36',  which  taken  from  61 0  10', 
half  the  fum,  leaves  30°  34'  for  AMH  the  leaf!  of  the 
two  angles.  Laftly,  from  the  proportion 

Sin.  HMA  :  fin.  HAM  ::  HA  :  HM, 

we  get  HM  zz  1174  yards,  the  anfwer  to  the  quef- 
tion. 

Ex.  7.  There  are  three  objcdls  A,  B,  C,  whofc  dis¬ 
tances  afunder  are  known  to  be  as  follows  ;  namely, 
from  A  to  B  106-J-,  from  A  to  C  202,  and  from  B  to 
C  1 3 1  fathoms.  Now  to  determine  the  diffance  of  D 
a  fourth  objedl,  or  flation,  from  each  of  the  other  three, 
the  angle  ADB  was  meafured  with  a  theodolite,  or 
other  fuitable  inftrument ;  and  found  to  be  130  30',  and 
the  angle  CDB  was  found  290  50'.  Hence  it  is  re¬ 
quired  to  determine  the  diftances  DA,  DB,  and  DC, 
fuppofing  DB  the  leaf!  of  the  three. 

Let  a  circle  be  deferibed  about  the  points  A,  D  and 
C  *,  and  let  DB  be  produced  to  meet  the  circle  again 
in  E,  and  draw  AE,  CE. 

In  the  triangle  AEC  there  are  given  the  fide  ACzz 
202  fathoms,  the  angle  ACE  (  =  ADE.  Geom.  Sedl. 
II.  Theor.  1 5.)=  1 30  30',  and  the  angle  CAE  (zz 
CDE)z=29°  Hence  (by  Trigon.)  we  fhall  have 
AEZZ68.716  fathoms. 

In  the  triangle  ABC,  all  its  fides  are  given,  and 
hence  the  angle  BAC  will  be  found  —35°  35'  54" ; 
to  this,  add  the  angle  CAE,  and  the  fum  is  the  angle 
EAB=6;°  25'  54". 

In  the  triangle  ABE,  we  have  given  ABrz:  106.5 
AEz=68.7i6,  the  angle  BAE—  65°  25'  ^4"  \  hence 
we  fhall  have  the  angle  ABEZZ380  43'  41",  and  the 
angle  AEBzr7  ^°  51'  25". 

In  the  triangle  ADE  we  have  the  fide  AE=r68  716, 
the  angle  ADEZZI30  33',  and  the  angle  AEDzr^0 
51'  25".  Hence  we  have  ADz:  285.43  fathoms,  which 
is  one  of  the  diflances  required. 

In  the  triangle  ABD  wre  have  ABzz  to6.  5,  the  angle 
ADB=i3°  30'.  the  angle  DAB  (zz  ABE — ADB) 
250  13'  4  <d'.  Hence  BD,  another  of  the  diflances 
fought,  will  be  found  zri94.45  fathoms. 

Laftlv,  In  the  triangle  ADC,  there  is  given  ACz: 
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Ex.  8.  From  a  fhip  at  fea  a  point  of  land  was  ob-Fig.  n 
ferved  to  bear  E.  by  S.  and  after  failing  N.  E.  12 
miles,  the  fame  point  was  found  to  bear  S.  E.  by  E. 

How  far  was  the  lalt  obfervation  made  from  the  point 
of  land  ? 

Let  A  be  the  firfl  pofition  of  the  fhip,  B  the  feeond, 
and  C  the  point  of  land.  In  the  triangle  ABC  we 
have  given  the  angle  A=  5  points  or  56°  1  5',  the  angle 
Bzz9  points,  or  10  i°  15',  and  the  angle  Czz  points 
or  2?°3o'.  Alfo  the  fide  ABzz  r  2  miles  Hence  (by 
Trigon.)  the  fide  BC  is  readily  found  to  be  26.-  73 
miles. 

There  are  various  other  inflruments  and  methods  by 
which  the  heights  or  diflances  of  objedls  may  be  found. 

One  of  the  mofl  fimple  inilruments,  both  in  refpedl  of 
its  conftrudlion  and  application,  is  a  fquare,  A  BCD, 
made  of  fome  folid  material,  and  furnifhed  with  two  Fig.  n 
fights  on  AB,  one  of  its  edges,  and  a  plummet  faf- 
tened  to  A,  one  of  its  angles,  and  having  the  two  fides 
BC,  CD,  which  contain  the  oppofite  angle  divided  into 
10,  or  100,  or  1000  equal  parts. 

To  meafure  any  altitude  HK  with  this  inftrument.  Fig.  13 
Let  it  be  held  in  fuch  a  pofition  that  K,  the  top  of  the 
objedl  may  be  feen  through  the  fights  on  its  edge  AB, 
while  its  plane  is  perpendicular  to  the  horizon  *,  then 
the  plummet  will  eut  off  from  the  fquare  a  triangle 
fimilar  to  that  formed  by  the  horizontal  line  AI,  the 
vertical  line  IK,  and  the  line  AK  drawn  from  the  eye 
to  the  top  of  the  objedl. 

If  the  line  of  the  plummet  pafs  through  D  the  oppo¬ 
fite  angle  of  the  fquare,  then  the  height  KI  will  be 
equal  to  A  I,  the  diftance  of  the  eye  from  the  vertical 
line  to  be  meafured.  If  it  meet  AD,  the  fide  of  the 
fquare  next  the  eye,  in  fome  point  E  between  A  and 
D,  then  the  triangles  ABE,  AIK,  being  fimilar,  and 
the  angle  ABE  equal  to  the  angle  AKI,  we  have 
AE  :  AB  ::  AI  :  IK.  Let  us  now  fuppofe  ADzz 
AB  to  be  divided  into  1000  equal  parts  \  then  the 
length  of  AE  will  be  exprefied  by  a  certain  number 
of  thefe  parts  ;  thus  the  proportion  of  AE  to  AB,  and 
confequently  that  of  A I  to  IK  will  be  given  •,  there¬ 
fore  if  AI  be  determined  by  adlual  mealurement,  we 
may  from  the  above  proportion  immediately  find  IK. 

If  again  the  line  of  the  plummet  meet  DC  the  fide  of 
the  fquare  oppofite  to  the  fights  in  F,  then,  in  the  fimilar 
triangles  AIK,  BCF,  the  angle  AKI  is  equal  40  BFC  \ 
thus  we  have  BC  :  CF  ::  AI  :  IK.  Hence  IK  is  de¬ 
termined  as  before,  and  in  each  cafe  by  adding  HI  the 
height  of  the  eye,  we  (hall  have  HK  the  whole  height 
required. 

SECTION  II. 

MENSURATION  OF  PLANE  FIGURES. 
Problem  I. 

To  find  the  area  of  a  parallelogram,  whether  it  be 
a  fquare,  a  re&angle,  a  rhombus,  or  a  rhom¬ 
boid 

ST 


Rule 


5*4 


MENSURATION. 


Of  Plane 

Figures.  RULE  I. 

'  Multiply  the  length  by  the  perpendicular  breadth, 
and  the  produd  will  be  the  area. 

This  rule  is  dcmonftrated  in  Geometry,  Sed.  IV. 
Tlieor.  5. 

Tig.  14.  Ex.  1.  Required  the  area  of  a  fquare  ABCD,  whofe 
fide  AB  is  1  ol  inches. 

Here  iolx  10-Jor  10.5  X  10.5=1 1 0.25 fquare  inelies 
is  the  area  required. 

15*  Ex,  2.  Required  the  area  of  a  redangle  EFGH, 
whofe  length  EF  is  13.75  chains,  and  breadth  FG  is 
9.5  chains. 

Here  13.75  X 9.5=  130.625  fquare  chains  is  the 
area,  wliieh,  when  redueed  to  aeres,  &c.  is  13  ac.  o  ro, 
10  po. 

Fig.  16 .  Ex.  3.  Required  the  area  of  a  parallelogram  KLMN, 

whofe  length  KL  is  37  feet,  and  perpendicular  breadth 
NO  is  5^  or  5.25  feet. 

In  this  example  the  area  is  37  X  5.25=194.25  fquare 
feet,  or  21.5S3  fquare  yards. 


Add  together  the  fquares  of  the  fides  about  the  right  Of  Plan* 
angle,  and  the  fquare  root  of  the  furn  will  be  the  hvpo-  Figures. 
thenufe,  ' 

2.  When  the  hypothenufe  and  one  of  the  fides  about 
the  right  angle  is  given,  to  find  the  other  fide. 

From  the  fquare  of  the  hypothenufe  fubtrad  the 
fquare  of  the  given  fide,  and  the  fquare  root  of  the  re¬ 
mainder  will  be  the  other  fide. 

This  rule  is  deduced  from  Theor.  13.  Sed.  IV. 
Geometry. 


Example  1.  In  a  right-angled  triangle  ABC,  the  Fig.  Xr. 
fides  AB  and  AC,  about  the  right  angle,  are  33  feet 
and  56  feet }  what  is  the  length  of  the  hypothenufe 

BC  ? 

Here  333+5^=3 r36+ 1 089=4225, 
and  a/( 42253  =  65  feet,  =the  hypothenufe  BC. 


Ex.  2.  Suppofc  the  hypothenufe  BC  to  be  65  feet, 
and  AB  one  of  the  fides  about  the  right  angle  to  be  33 
feet  5  what  is  the  length  of  AC  the  other  fide  ? 

Here  65*— 333=4225— 1089=3136  ; 
and  y/(33i6)=56  feet=the  fide  AC. 

Problem  III. 


Rujle  II. 

As  radius, 

To  the  fine  of  any  angle  of  the  parallelogram, 

So  is  the  produd  of  the  fides  including  the  angle, 
To  the  area  of  the  parallelogram. 

To  fee  the  reafon  of  this  rule  it  is  only  necefiary  to 
obferve,  that  in  the  parallelogram  KLMN,  the  per¬ 
pendicular  breadth  NO  is  a  fourth  proportional  to  ra¬ 
dius,  Jine  of  the  angle  K,  and  the  oblique  line  KN, 

(Trigonometry),  and  is  therefore  equal  to 

rad . 

X  KN  \  therefore  the  area  of  the  figure  is 

rad. 

X  KN  X  KL,  wliieh  exprefiion  is  the  fame  as  the  refult 
obtained  by  the  above  rule. 


Ex.  Suppofe  the  fides  ICL  and  KN  are  36  feet,  and 
25.5  feet,  and  the  angle  K  is  58°,  required  the  area. 

Here  it  will  be  convenient  to  employ  the  table  of  lo¬ 
garithms  given  at  the  end  of  the  article  Logarithms. 
The  operation  may  Hand  thus, 


log.  rad. 


10.00000 


tog.  fin.  58°  9.92842 

log.  (36  X  25.5)=log.  36  +  log.  25.5  2.96284 


log.  of  area  2.89126 


area=  778.5  fquare  feet. 


Problem  II. 

Having  given  any  two  fides  of  a  right-angled  tri¬ 
angle,  to  find  the  remaining  fide. 


Rule. 

1.  When  the  fides  about  the  right  angle  are  given, 
to  find  the  hypothenufe. 
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To  find  the  area  of  a  triangle. 

Rule  I. 

Multvdy  any  one  of  its  fides  by  the  perpendicular, 
let  fall  upon  it  from  the  oppofite  angle,  and  half  the 
produd  will  be  the  area. 

The  truth  of  this  rule  is  proved  in  Geometry,  Sed. 
IV.  Theor.  6. 


Examp/e.  What  is  the  area  of  a  triangle  ABC, 
whofe  bafe  AC  is  40,  and  perpendicular  BD  is  14.52 
chains. 

The  produd  of  the  bafe  by  the  perpendicular,  or  Fig. 
4°X  14*52,  is  580.8  fquare  ehains,  the  half  of  whieh, 
or  290.4  fq.  ch.=2  2$  ac.  o  r.  6.4  po.is  the  area  of  the 
triangle. 

Rule  II. 

As  radius, 

d  o  the  fine  of  any  angle  of  a  triangle, 

So  is  the  produd  of  the  fides  including  the  angle 

To  twice  the  area  of  the  triangle. 

This  rule  follows  immediately  from  the  fecond  rule 
of  Prob.  I.  by  eonfidering  that  the  triangle  KNL 
(fig.  16.)  is  half  the  parallelogram  KNML. 

Example.  What  is  the  area  of  a  triangle  ABC, Fig.  iS* 
whofe  two  fides  AB  and  AC  are  30  and  40,  and  the 
included  angle  A  is  28p  57'  ? 


Operation  by  Logarithms . 

log.  rad. 


to. 00000 


log.  (30  X  4o)=log.  30-f-log.  40.  3-07918 

log.  fin.  28°  57'  9.68489 


log.  of  twice  area  2.76407 


twice  area  =  580.85 
area  290.42 


Rule 


MENSURATION. 


Of  Plane 
Figures. 


PitfLE  III. 

When  the  three  fides  are  given,  add  together  the 
three  fides,  and  take  half  the  fum.  Next,  fubtrad 
eaeh  fide  feverally  from  the  laid  half  fum,  thus  obtain¬ 
ing  three  remainders.  Laflly,  multiply  the  faid  half 
fum,  and  thofe  three  remainders  all  together,  and  ex- 
trad  the  fquare  root  of  the  laft  produd  for  the  area  of 
the  triangle. 


This  practical  rule  is  deduced  from  the  following 
geometrical  theorem.  The  area  of  a  triangle  is  a 
mean  proportional  between  two  rellangles ,  one  cf  which 
is  contained  by  half  tli£  perimeter  of  the  triangle ,  and 
the  exefs  of  half  the  perimeter  above  any  one  of  its 
fdes  ;  and  the  other  is  contained  by  the  exceffes  of  half 
the  perimeter  above  each  of  the  other  two  fdes.  As  this 
theorem  is  not  only  remarkable,  but  alfo  of  great  utili¬ 
ty  in  menfuration,  we  fhall  here  give  its  demonitra- 
tion. 

Let  ABC  then  be  any  triangle  ;  produce  AB,  any 
one  of  its  Tides,  and  take  BD,  and  B  d ,  each  equal  to 
BC  ;  join  CD  and  C  r/,  and  through  A  draw  a  line  pa¬ 
rallel  to  BC,  meeting  CD  and  C  d  produced  in  E  and 
e ;  thus  the  angle  AED  will  be  equal  to  the  angle 
BCD,  (Geometry,  Sed.  I.  Theor.  21.),  that  is,  to 
the  angle  BDC  or  ADC.  (Sed.  I.  Theor.  11.)  ;  and 
henee  AErrAD  (Sed.  I.  Theor.  12.);  and  in  like 
manner,  becaufe  the  angle  A  e  d  is  equal  to  the  angle 
BC  dy  that  is,  to  the  angle  B  f/C,  or  A  d  e,  therefore 
A  e~A  d . 

On  A  as  a  centre,  at  the  diflance  AD  or  AE,  de- 
feribe  a  cirele  meeting  AC  in  F  and  G  ;  and  on  the 
fame  centre,  with  the  diflance  A  d  or  A  e,  deferibe  an¬ 
other  cirele  meeting  AC  in  f  and  gy  and  draw  BH 
and  B  h  perpendicular  to  CD  and  C  d.  Then,  becaufe 
BD,  BC,  B  d  are  equal,  the  point  C  is  in  the  circum¬ 
ference  of  a  circle,  of  which  D  d  is  the  diameter,  there¬ 
fore  CD  and  C  d  are  bifeded  at  FI  and  h  (Sed.  II. 
Theor.  6.)  and  the  angle  DC  d  is  a  right  angle,  (Sed. 
II.  Theor.  17.),  and  hence  the  figure  CHB  h  is  a  red- 
angle,  fo  that  B  h  =  CH  CD,  and  BHz=  C  hz=. 
iCd, 

Join  BE,  and  B  e ,  then  the  triangle  BAC  is  equal 
to  each  of  the  triangles  BEC,  B  e  C  (Sed.  IV.  Theor. 
2.  Cor.  2.)  ;  but  the  triangle  BEC  is  equal  to  f  EC  X 
BH  (Sed.  IV.  Theor.  2.),  that  is  to  4  EC  X  C  d ;  and 
in  like  manner  the  triangle  B  e  C  is  equal  to  \e  C  X 
B  //,  that  is  to  \  e  C  X  CD,  therefore  the  triangle  ABC 
is  equal  to  4  EC  xC(/,  and  alfo  to  4  e  C  X  CD. 

Now  fince  CD  :  C  d : :  C  E  X  CD  :  C£  X  C  d$  Sed.  IV. 

and  alfo  CD  :  Cd::  C  e  X  CD  :  C  e  X  Cd  £  Theor.  3. 

Therefore  CE  X  CD  :  CE  X  C  d ::  C  X  CD  :  C  e  X  Cd; 
that  is,  becaufe  CE  X  CD:=FC  x  CG,  and  C  e  x  C  de= 
fC)gC%  (Sed.  IV.  Corollaries  to  Theor.  28.  and  29.). 

FCxCG  :CExCf/:C^xCD:/CxC^; 

which  laft  proportion  (by  taking  one-fourth  of  each  of  its 
terms,  and  fubflituting  the  triangle  ABC  for  its  equi¬ 
valent  values  4  CE  xC  d  and  4  C  e  X  CD)  gives  us 


g  d e  is  AB — BC,  it  will  readily  appear  that,  putting 
2  s  for  the  perimeter  of  the  triangle  ABC,  we  have  Fl 

FC(~A£  +  BC+AC)=2r 
CG(=AB+  BC  —  AC  )  =  2s — 2  AC, 

/C(=AC+|aB— Be]  j  =  2x— 2BC, 

g  C  (= AC—  |  AB— BC  J  )  =  2  X— 2  A  B. 

Put  now  a ,  br  c  for  the  Tides  AC,  BC,  and  ABrefpec- 
tively,  then  4  FC=r,  4  GC=m,  4 fC~s—b ,  4  C  g 
— c  ;  thus  the  laft  proportion  becomes 

J  X  («f— «)  •  trian,  ABC ::  trian, ABC :  (/ — b)  X  (j— cjf 

which  conclufion,  when  expreffed  in  words  at  length,  is 
evidently  the  proportion  to  be  demon  it  rated. 

And  as  a  mean  proportional  between  two  quantities 
is  found  by  taking  the  fquare  root  of  the  produd,  it 
follows  that  the  area  of  the  triangle  ABC,  which  is  a 
mean  between  s  X  (J*  —  a)  and  (j — b)  X  f — c),  is 
equal  to 

0 — a)  X  0 — b)  X  (x — c)  I* 

which  formula,  when  expreffed  in  words  at  length,  gives 
the  preceding  rule. 


Example,  Required  the  area  of  a  triangle  whofe 
three  fides  are  24,  36,  and  48  chains  refpf  dively. 

Here  24+36+48=108  ~  the  fum  of  the  three  fides. 

And  —  -  =z  54=  half  that  fum. 
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Alfo  54  — -  24  z=  30,  the  firfl  remainder;  174  —  361=: 
18,  the  fecond  remainder  ;  and  54 — 48=6,  the  third 
remainder. 


The  produd  of  the  half  fum  and  remainders  is 
54X30X  18x6=174960. 

And  the  fquare  root  of  this  produd  is 

\/(i 74960) =4 1 8.28  fq.  ch.  the  area  required. 

Problem  IV. 

To  find  the  area  of  a  trapezoid. 

Rule. 

Add  together  the  tv7o  parallel  Tides,  then  multiply 
their  Turn  by  the  perpendicular  breadth,  or  didance  be¬ 
tween  them,  and  half  the  produd  will  be  the  area. 

This  rule  is  demondrated  in  Geometry,  Sed.  IV. 
Theor.  7. 

Example,  Required  the  area  of  the  trapezoid  A  B  ~ig. 
CD,  whole  parallel  lides  AB  and  DC  are  7.  j.  and 
1 2.25  chains,  and  perpendicular  breadth  DE  is  1  <7.4 
chains. 

The  Turn  of  the  parallel  fides  is  7.5+ 12. 23  =  19.75  3 
which  multiplied  by  the  breadth  is 

l9-75X  iJ.4=3°4-IJ  ? 

and  half  this  produd  is 


4  FC  x^CG  :  trian,  ABC  ::  trian,  ABC  :  ifC  X  4- Cg , 

Now,  if  it  be  confidcred  that  the  radius  of  the  cirele 
DGE  is  AB+BC,  and  that  the  radius  of  the  circle 


304.  r*  r  7 

— -  =  152.075/^.  ch,  =  15  ac,  33.2  po. 


the  area  required, 


3T2 


Problem 


5*6 


MENSURATION. 


(l*1?lane  Problem  V. 

Figures. 

-v— ;  To  find  the  area  of  any  trapezium. 

Rule. 

Divide  the  trapezium  into  two  triangles  by  a  diago¬ 
nal,  then  find  the  areas  of  thefe  triangles,  and  add  them 
together. 

Note.  If  two  perpendiculars  be  let  fall  on  the  diago¬ 
nal  from  the  other  two  oppofite  angles,  the  fum  of  thefe 
perpendiculars  being  multiplied  by  the  diagonal,  half 
the  product  will  be  the  area  of  the  trapezium.  The 
reafon  of  this  rule  is  fufficientlv  obvious. 

Fig.  2i.  Example .  In  the  trapezium  ABCD  the  diagonal 

AC  is  42,  and  the  two  perpendiculars  BE,  DF  are  16 
and  1 8  :  What  is  its  area  ? 

Here  the  fum  of  the  perp.  is  16+1  8=34,  which 
multiplied  by  42,  and  divided  by  2  gives 

34_X4£_  the  aj.ea> 

2  '  ^ 

Problem  VI. 

To  find  the  area  of  an  irregular  polygon. 


Jides,  which  is  demonftrated  in  Theor.  25.  Se<51. 
Geometry. 


Problem  VIII. 


I.  Of  Pl2ne 


To  find  the  diameter  and  circumference  of  a  cir¬ 
cle,  the  one  from  the  other. 


Rule  I. 


As  7  is  to  22,  fo  is  the  diameter  to  the  circumfer¬ 
ence,  nearly. 

As  22  is  to  7,  fo  is  the  circumference  to  the  diame¬ 
ter,  nearly. 

Rule  II. 


As  1 13  is  to  355,  fo  is  the  diameter  to  the  circum¬ 
ference,  nearly. 

.  A*  355  1S  to  XI3>  1>s  the  circumference  to  the 
diameter,  nearly. 

Rule  III. 

As  1  is  to  3.1416,  fo  is  the  diameter  to  the  circum¬ 
ference,  nearly. 

As  3.i4i6  is  to  1,  fo  is  the  circumference  to  the 
diameter,  nearly. 


Pig.  22. 


Rule. 

Draw  diagonals  dividing  the  propofed  polygon  into 
trapeziums  and  triangles  ;  then  find  the  areas  of  all  thefe 
feparately,  and  add  them  together  for  the  content  of 
the  whole  polygon.  The  reafon  of  this  rule,  and  the 
manner  of  applying  it,  are  fufhciently  obvious. 

Problem  VII. 

To  find  the  area  of  a  regular  polygon. 

Rule. 

Multiply  the  perimeter  of  the  polygon,  or  fum  of 
its  fides,  by  the  perpendicular  drawn  from  its  centre 
on  one  of  its  fides,  and  take  half  the  product  for  the 
area. 

This  rule  is  only  in  effe£t  refolving  the  polygon  into 
as  many  triangles  as  it  has  fides,  by  drawing  lines  from 
its  centre  to  all  its  angles,  then  taking  the  fum  of  their 
areas  for  the  area  of  the  figure. 


Note.  The  reful t  obtained  by  the  firft  rule,  which  is 
the  leaft  accurate  of  the  three,  will  not  differ  from  the 
true  anfwer  by  fo  much  as  its  2400th  part.  But  that 
obtained  by  the  fecond  rule,  which  is  the  moft  accurate, 
will  not  differ  by  fo  much  as  its  1 000  ooooth  part. 

The  proportion  of  the  diameter  of  a  circle  to  its  cir¬ 
cumference  is  inveftigated  in  Geometry,  Se£t.  VI. 
Prop.  6.  Alfo  in  Fluxions,  §  137  and  §  140.  The 
manner  of  finding  the  firft  and  fecond  rules,  and  others 
of  the  fame  kind,  is  explained  in  Algebra,  Se6l.  XXI. 
But  it  is  impoffible  to  exprefs  exa£Uy,  by  finite  num¬ 
bers,  the  proportion  of  the  diameter  of  the  circle  to  its 
circumference. 

Example .  1.  To  find  the  circumference  of  a  circle 
whofe  diameter  is  20. 

By  the  firft  rule, 

20  X  22 

7  :  22  ::  20  :  - =62*  the  anfwer. 


Example .  Required  the  area  of  a  regular  pentagon 
ABODE,  whofe  fide  AB,  or  BC,  &c.  is  25  feet,  and 
perpendicular  HK  is  17.2  feet. 

Here  25  X  5  =  1 25= the  perimeter, 

And  125=17.2=2150, 

And  its  half  I075=the  area  required. 

Note .  If  only  the  fide  of  the  polygon  be  given,  its 
perpendicular  may  be  found  by  the  following  proportion. 

As  radius, 

To  the  tan.  of  half  the  angle  of  the  polygon, 

So  is  half  the  fide  of  the  polygon, 

To  the  perpendicular. 

And  here,  as  well  as  in  all  other  trigonometrical  cal¬ 
culations,  we  may  employ  the  table  of  logarithmic  fines 
and  tangents  given  in  the  article  Logarithms. 

The  angle  of  the  polygon,  that  is,  the  angle  contain¬ 
ed  by  any  two  of  its  adjacent  fides,  will  be  found  from 
this  theorem,  The  fum  of  all  Us  interior  angles  is  equal 
to  twice  as  many  right  angles ,  wanting  four 7  as  it  has 
I 


Or  by  the  third  rule  3.1416 X  20=62.832  the  anfwer. 

Ex.  2.  The  circumference  of  a  circle  is  10  feet,  what 
is  its  diameter  ? 

By  the  fecond  rule 

H3X10  n 

355  :  XI3  10  :  — — = 3,I83I  the  anfwer. 
Problem  IX. 

To  find  the  length  of  any  arch  of  a  circle. 


Rule  I. 

As  180  is  to  the  number  of  degrees  in  the  arch,  fo 
is  3.1416  times  the  radius  to  its  length. 

To  fee  the  reafon  of  this  rule  it  is  only  neceffary  to 
confider,  that  3.1416  times  the  radius  is  (by  laft  rule) 
equal  to  half  the  circumference,  or  to  an  arch  of  180°, 
and  that  the  length  of  an  arch  is  proportional  to  the 
number  of  degrees  it  contains. 

Example. 


1 


MENSURATION. 


Of pianc  Example.  Required  the  length  of  the  arch  AEB, 
rigures.1  whofe  chord  AB  is  6,  the  radius  AC  or  CB  being  9. 
~v-— 1  Draw  CD  perpendicular  to  the  chord,  then  CD  will 
bifedt  the  chord  in  D,  and  the  arch  in  E.  Now  in 
the  right-angled  triangle  ACD,  there  is  given  the  hy- 
pothenufe  AC =9,  and  the  fide  AD =3  j  hence,  by  tri¬ 
gonometry,  the  angle  ACE  will  be  found  to  contain 
I90  28'TV=i9-47i  degrees.  The  double  of  this,  or 
38.942,  is  the  number  of  degrees  in  the  whole  arch 
AEB.  Then  by  the  rule 

no  ,  QX  3.1416  X  38.942 

180  :  38.942  ::  9  X  3*1416  - - — — — - — ZZ — 

180 

—6.11701  the  anfwer. 

Rule  II. 


Of  Plane 

Rule  II.  Figures. 

Multiply  the  fquarc  of  the  diameter  by  .7854,  and 
the  produdt  will  be  the  area. 

The  firft  of  thefe  rules  has  been  demonftrated  in 
Geometry,  Sea.  VI.  Prop.  3.  And  the  fecond  rule 
is  deduced  from  the  firft,  as  follows.  It  appears  from 
Prop.  6.  Sea.  VI.  Geometry,  that  the  diameter  of  a 
circle  being  unity,  its  circumference  is  3.1416  nearly, 
therefore,  by  the  firft  rule,  its  area  is  1  X  3.1416-^-4 
“78j4-  But  circles  are  to  one  another  as  the  fquares 
of  their  diameters,  (Prop.  4.)  therefore,  putting  d  for 
the  diameter  of  any  circle,  1  :  dz  : :  .7854  :  .7854  d% 
zz  the  area  of  the  circle  whofe  diameter  is  d. 


From  8  times  the  chord  of  half  the  arch  fubtraa  the 
chord  of  the  whole  arch,  and  ^  of  the  remainder  will  be 
the  length  of  the  arch  nearly. 

This  rule  may  be  demonftrated  briefly  thus.  Let  a 
denote  an  arch  of  a  circle  •,  then  from  the  feries  expref- 
fing  the  fine  of  an  arch  in  terms  of  the  arch,  (fee 
Fluxions,  §  70.  Ex.  3.  alfo  Trigonometry)  we  have, 
putting  rad.  =  1, 


Sin. 


48  ‘3840 


&c. 


Therefore,  if  the  arch  a  be  fmall,  fo  that  a s  is  a  very 
fmall  quantity,  then 

Sin.  —  -^-nearly. 

48 

In  like  manner  we  have 


Example.  What  is  the  area  of  a  circle  whole  dia¬ 
meter  is  7. 

By  the  fecond  rule  7  X  7  X.7B54ZZ38.4846  the  area. 
By  the  firft  rule  7  X3*I4i6=  the  circumference. 

Then  - — ~ — - L2  =  7X7X*7854  the  area,  the 

fame  as  before. 


Problem  XI. 

To  find  the  area  of  any  fe£tor  of  a  circle. 

Rule  I. 


Fig*  23* 

\ 


Sin. 


ia  =  ia  — 


a * 

384 


nearly. 


By  means  of  the  two  laft  equations  exterminate  the 
quantity  and  the  refulting  equation  is 

1 6  fin.  ^  a  —  2  fin.  4  «  =  3  a. 

But  1 6  fin.  £  a  rz  8  chord  \  a ,  and  2  fin.  ^azz  chord  a. 
Therefore  8  chord  i  a  —  chord  a  =  3  a. 

Here  we  have  fuppofed  the  radius  of  the  circle  to  be 
unity  j  but  the  fame  muft  evidently  be  true,  whatever 
be  the  radius  of  the  circle. 


Example .  Suppofe  as  before,  that  the  chord  AB  is 
6,  and  the  radius  AC  is  9.  Then  CD—  -y/(C  A* — AD*) 

=  V' 72=8.4852814,  and  DE  =  9  —  8.4852814= 
0.5147186, 

and  hence  AE=  >y/(AD*-f.DE*)=3.043836. 

Then  by  the  rule 

3£43836_x8— ii6g^ 

is  the  length  of  the  arch,  nearly  the  fame  as  before. 


Problem  X. 

To  find  the  area  of  a  circle. 


Multiply  the  radius  by  half  the  arch  of  the  fedtor, 
and  the  produdt  will  be  the  area,  as  in  the  whole  circle. 

Rule  II. 

As  360  is  to  the  degrees  in  the  arc  of  the  fedtor,  fo 
is  the  area  of  the  whole  circle  to  the  area  of  the  fedtor. 

The  firft  of  thefe  rules  follows  eafily  from  the  rule  for 
the  whole  area,  by  confidering  that  the  whole  circum¬ 
ference  is  to  the  arch  of  the  fedtor,  as  the  whole  area  to 
the  area  of  the  fedtor,  that  is, 

circum. :  arch  of  fedt.  ::  rad.  X  i  circum.  :  area  of  fedt. 
Hence  area  of  fedt.  =  rad.  X  i  arch  of  fedt. 

The  fecond  rule  is  too  obvious  to  need  any  formal 
proof. 

Example.  To  find  the  area  of  a  circular  fedtor  ACB 
whofe  arch  AEB  contains  18  degrees,  the  diameter 
being  3  feet. 


I.  By  the  firft  rule. 

Firft  3.1416x3— 9.4248  the  circum. 

And  360  :  18  ::  9.4248  :  .47124  the  arch  of  fedt. 
Then  .47 1 24  X  3-^4=  *3  5343  tlle  area- 


Rule  I. 

Multiply  half  the  circumference  by  half  the  diame¬ 
ter,  and  the  produdt  will  be  the  area. 


2.  By  the  fecond  rule. 

Firft  .7854  X  3*=7.o686  the  area  of  the  circle. 

Then  360  :  18  7.Q686 .35343  the  area. 

Problem 


MENSURATION. 


.518 

Of  Plane 

.  F^'a  .  Problem  XII. 

To  find  the  area  of  a  fegment  of  a  circle. 

Rule  I. 

Find  the  area  of  the  fe<ftor  having  the  fame  arch 
wfith  the  fegment  by  the  laft  problem.  Find  alfo  the 
area  contained  by  the  ehord  of  the  fegment  and  the 
two  radii  of  the  fecfor.  Then  take  the  fern  of  thefe 
two  for  the  anfwer  when  the  fegment  is  greater  than  a 
femieircle,  or  take  their  difference  when  it  is  lefs  than 
a  femieircle.  As  is  evident  by  infpedion  of  the  figure 
•of  a  fegment. 

Fig.  e  j.  Example .  To  find  the  area  of  the  fegment  AEBD  A, 

its  ehord  AB  being  12,  and  the  radius  AC  or  BC  10. 

Firft,  as  AC  ;  AD  ::  rad.  :  fin.  36°  52'y=t36. 87  de¬ 
grees,  the  degrees  in  the  angle  ACE  or  areh  AE. 
And  their  double,  or  73.74  =  the  degrees  in  the  whole 
arch  AEB. 

Noiv  .7854x400=314.16  the  area  of  the  whole  eirele. 

Therefore  360°  :  73.74  ::  314.16  :  64.3504  =  area  of 
the  fed! or  CAEB. 

Again  \/ (CAJ  —  AD2)  =  <v/(l00 —  36)  =  ^64=8 
=DC. 

Therefore  AD  X  DC  =  6  X  8  =  48  =  area  of  the  tri¬ 
angle. 

Hence  fe&or  ACB  A  —  triangle  ACB  =  16.3504  the 
area  of  feg.  AEB  DA. 

Problem  XIII. 

To  find  the  area  of  any  fegment  of  a  parabola, 
that  is  the  fpace  included  by  any  arch  of  a  pa¬ 
rabola,  and  the  ftraight  line  joining  its  extre¬ 
mities. 

Rule. 

Multiply  the  bafe  of  the  fegment  by  its  height,  and 
take  of  the  product  for  the  area. 

This  rule  is  demonftrated  in  Prop.  12.  Part  I.  Ci>- 
nic  Sections. 

Fig.  *4.  Example,  The  bafe  AB  of  a  parabolie  fegment 
ACB  is  10,  and  its  altitude  CD,  (that  is,  the  greateft 
line  that  ean  be  drawn  in  the  fegment  perpendicular  to 
the  bafe  AB)  is  4:  What  is  its  area  ? 

80 

Here  10  X  4  X  4— — —  264  the  area. 

3 

Problem  XIV. 

To  find  the  area  of  an  ellipfe. 

Rule. 

Multiply  the  product  of  the  two  axes  by  the  number 
*7854  for  the  area  of  the  ellipfe. 

For  the  area  of  an  ellipfe  is  equal  to  the  area  of  a 
circle  whofe  diameter  is  a  mean  proportional  between 


the  axes  of  the  ellipfe,  (CONtC  SECTIONS,  Part  II.  Ofpian 
Prop.  22.)  that  is,  to  the  area  of  a  eirele,  the  fquare  of 
whole  diameter  is  equal  to  the  produft  of  the  axes.  '~v^h 
But  by  Prob.  X.  the  area  of  a  circle  is  equal  to  the 
fquare  of  the  diameter  multiplied  by  .7854  ;  therefore 
the  area  of  an  ellipfe  is  equal  to  the  produd  of  the  axes 
multiplied  by  the  fame  number  .7854. 

Example .  If  the  axes  of  an  ellipfe,  ABCD,  be.  35  Fig.  2<t 
and  25.  What  is  the  area  ? 

35  X  25  X  .78  ,-4=687.225  the  area. 

Note .  As  to  hyperbolie  areas,  the  mathematical  read- 
er  will  find  formulas  for  their  exad  menfuration  in 
Fluxions,  .$  152.  Ex-,  4.  and  5. 

Problem  XV. 

To  find  nearly  the  area  of  a  figure  bounded  by 
any  curve  line  A  a  a"  o",  &c.  P,  and  a  ftraight 
line  BQ  and  AB,  PQ  two  other  ftraight  lines 
drawn  from  the  extremities  of  the  curve  per¬ 
pendicular  to  BQ. 

Ruli?. 

Let  BQ,  the  bafe  of  the  figure,  be  divided  into  any  Fig.  26. 
even  number  of  equal  parts  by  the  perpendiculars  b  a , 
b'  o',  b"  a ",  &c.  which  meet  the  evirve  in  the  points  a 
a ',  a ",  &c. 

Let  F  and  L  denote  the  firft  and  laft  perpendiculars 
AB  and  PQ. 

Let  E  denote  the  fum  of  all  the  remaining  even  per¬ 
pendiculars,  viz.  a  b ,  a"  b" ,  a""  £  the  fecond,  fourth, 
ftxth,  &c. 

Let  R  denote  the  futn  of  the  remaining  perpendicu¬ 
lars,  viz.  o'  a'"  b"\  &e. 

And  put  D  for  B  b,  or  bV ,  Sec.  the  common  diftance 
between  the  perpendiculars. 

Then  the  area  of  the  figure  will  be  nearly  equal  to 

}D  X  (F-f-L+4  L-J-2  R)  $ 

and  the  approximation  will  be  fo  mueh  the  more  accu¬ 
rate  according  as  the  number  of  perpendiculars  is  the 
greater. 

Demonjlration .  Join  the  tops  of  the  firft  and  third 
perpendiculars  by  the  line  A  o'  meeting  the  fecond  per¬ 
pendicular  in  E,  and  draw  CD  through  a  fo  as  to  form 
the  parallelogram  A  o' DC  ^  then  the  fpace  bounded 
by  the  curve  line*  A 00'  and  the  three  ftraight  lines 
AB,  B  V ,  V  o'  will  be  made  up  of  the  trapezoid 
AB  V  o',  and  the  fpaee  bounded  by  the  arch  A  a  o' 
and  its  ehord  A  o'.  Now  if  the  arch  A  a  a!  be  fmall, 
this  laft  fpace  will  be  nearly  two-thirds  of  the  parallelo¬ 
gram  AD,  for  it  null  be  nearly  equal  to  the  area  con¬ 
tained  by  the  ftraight  line  A  o',  and  an  arch  of  a  para¬ 
bola  pafting  through  the  points  A,  o,  o',  and  having 
ah  for  a  diameter,  which  area  is  y  of  its  circumferibing 
parallelogram.  (Conic  Sections,  Parti.  Prop.  12.). 
Therefore  the  fpaee  Aoo'^'BA  will  be  nearly  equal  1 

to  the  fum  of  the  trapezoid  AB  b '  o'  and  y  of  the  pa¬ 
rallelogram  AD,  which  fum  is  evidently  equal  to  \  of 
the  trapezoid  AB  b '  o',  together  with  y  of  the  trapezoid 

CB  b'D. 


M  E  N  S  U 

i  )f  plane  CBb'D.  Now  the  area  of  the  trapezoid  AB  bf  af  is 
AB+W>'  x  Bb,  (Geometry>  Soft.  IV>  Thecr.  7.) 


2 

A  B+a’b’ 


X  2B  h;  and  in  like  manner  the  area  of  the 


trapezoid  CBM)  is  C— x  BL’  =  abx  2B  b ; 
therefore  the  area  of  the  figure  A  a  a1  V  B  is  nearly 
AB-fn'/i' 


tX- 


■X2B  b-\-\Xabx^b 


RATION.  519 

and  Geometry,  SeCh  IV.  Theor.  12.),  that  is,  m  num-  ™  PIane 
bers,  20  :  12  ::  8  :  HI,  therefore  HI=2^.  In  like  t  Flg^res-  t 
manner  we  fmd  m  n'=r.^fs/ 34,  p  q~  *x8 \/ 67  and  rs 
zr  Vx/i9*  Therefore 

F+L(=HI+MD)  =  16.8 

4E(~4/^/j +4^  s)  —  68.8399 

2l\(z=.7p<j)  =  IJ.6363 

The  figure  HIDM  rz  103.2762  Xy—^S. 8508 


I 


g*23. 


={(  AB  +  4«  b-\-a!  £')B  b . 

In  the  very  fame  way  it  may  be  {hewn  that  the  area 
of  the  figure  a!  a "  am  b,n  b’  is  nearly 

£(<*'  £'+4«"  b"+a £"')  X  B  £, 
and  that  the  area  of  the  figure  a"'rtiv  PQ3V"  is  nearly 

’O'" £"'  +  4^  Z<iv+PQ.)  x  B£. 


Therefore,  the  area  of  the  whole  figure  bounded  by 
the  curve  line  AP,  and  the  ftraight  lines  AB,  B£),  QP, 
is  nearly  equal  to  the  fum  of  thefe  three  expre {lions, 
namely  to 

r  AB+P&  7 

|B bx  <  +4 (ab+a”  b"+a'v  b'lv)  V 
L+2(a '  b'+a"'b"f)  J 

as  was  to  be  demonftrated. 

Examp/e  1.  Let  it  be  required  to  find  the  area  of  the 
quadrant  ABC,  whereof  the  radius  AC“i. 

Let  AC  be  bife&ed  by  the  perpendicular  DE,  and 
let  CD  be  divided  into  four  equal  parts  by  the  perpen¬ 
diculars  mn,pqy  rs.  Now  becaufe  CAm,  therefore 
CD=rJ,  Cr  =  |-,  CpzzJ,  Cm- r£.  Hence  DE  = 
^/(EC* — CD*)=>0(1 — i)  =is/ 3  ^  and  in  like  manner 


rs=i  s/$5,p  9=W  x5>  w»  =  4v/<53-  Therefore 
F+L=i+-§v/3  =  i .8660 
4e=KA5+Wi53  =  7-6767 
iR=i^/is  =  1-936S 

The  fum  11.4792 

Multiply  by  y  D  =  Yy 

The  produCl  is  .4783 

Subtract  the  triangle  CDE  .2165 

There  remains  the  fe&or  CBE  rr  .2618 


The  triple  of  which  is  the  quadrant  ABCrz  .7854 

Ex.  2.  To  find  the  area  of  the  hyperbola  FDM,  of 
which  the  abfeifs  FMmo,  the  femiordinate  MD=  I  2, 
and  femitranfverfe  CF—15. 

Let  FM  be  divided  into  five  equal  parts  by  the  femf- 
ordinates  HI  ymn,  pq,rs.  Thus  CH=I7,  C/wzziQ, 
Cjp=2i,  Cr=23,  CM=:25.  New,  fince  from  the 
nature  of  the  curve,  — CF*)  :  MD  ::  \/CH * 

— CF1)  :  HI  (Conic  Sections,  Part  IIL  Prop.  19. 


to  which  adding  FIH,  confidered  as  a  portion  of  a  pa¬ 
rabola,  we  have  75.245  for  the  area  of  the  hyperbola. 

Of  LAND  SURVEYING. 

The  infiruments  moll  commonly  employed  in  land 
furveying  are  the  Chain,  the  Plane  Table,  and  Crofs. 

A  ilatutc  acre  of  land  being  160  fquare  poles,  the 
chain  is  made  4  poles,  or  66  feet  in  length,  that  10 
fquare  chains,  (or  100,000  fquare  links)  may  be  equaL 
to  an  acre.  Hence  each  link  is  7.92  inches  in  length. 

The  plane  table  is  ufed  for  drawing  a  plan  of  a  field, 
and  taking  fuch  angles  as  are  necelfary  to  calculate  its 
area.  It  is  of  a  rectangular  form,  and  is  furrounded 
by  a  moveable  frame,  by  means  of  which  a  fiieet  of 
paper  may  be  fixed  to  its  furface.  It  is  furnifhed  with 
an  index  by  which  a  line  may  be  drawn  on  the  paper 
in  the  direction  of  any  objeCt  in  the  field,  and  with 
feales  of  equal  parts  by  which  fuch  lines  may  be  made 
proportional  to  the  diftances  of  the  objeCts  from  the 
plane  table  when  meafured  by  the  chain,  and  its  frame, 
is  divided  into  degrees  for  obferving  angles. 

The  crofs  conlifis  of  two  pair  of  fights  fet  at  right 
angles  to  each  other  upon  a  ftaff  having  a  pike  at  the 
bottom  to  {tick  into  the  ground.  Its  rife,  is  to  deter¬ 
mine  the  points  where  a  perpendicular  drawn  from  any- 
objeCt  to  a  line  will  meet  that  line 5  and  this  is  effeCted- 
hy  finding  by  trials  a  point  in  the  line,  fuch  that  the 
crofs  being  fixed  over  it  fo  that  one  pair  of  the  fights 
may  be  in  the  direction  of  the  line,  the  objeCt  from 
which  the  perpendicular  is  to  be  drawn  may  be  feen 
through  the  other  pair  }  then  the  point  thus  found  will 
be  the  bottom  of  the  perpendicular,  as  is  evident. 

A  theodolite  may  alfo  be  applied  with  great  ad¬ 
vantage  to  land-furveying,  more  efpeeialiy  when,  the 
ground  to  be  meafured  is  of  gre  at  extent. 

In  addition  to  thefe,  there  are  other  infiruments  em¬ 
ployed  in  furveying,  as  the  perambulator,  which  is  ufed 
for  meafu ring  roads  and  other  great  difianecs.  Levels, 
with  telefcopic  or  other  fights,  which  are  ufed  to  de¬ 
termine  how  much  one  place  is  higher  or  lower  than 
another.  An  ofsett-ftafif  for  meafuring  the  ofsetts  and 
other  fiiort  difi  ances.  Tenfmall  arrows,  or  rods  of  iron 
or  wood,  which  are  ufed  to  mark  the  end  of  every 
chain  length.  Pickets  or  fiaves  with  flags  to  be  fet  up 
as  marks  or  objeCls  of  direction }  and  laftly,  feales, 
compafles,  &cc.  for  protraCling  and  meafuring  the  plan 
upon  paper. 

The  obfervations  and  meafurements  are  to  be  regu¬ 
larly  entered  as  they  are  taken,  in  a  book  which  is  call¬ 
ed  the  Field-book,  and  which  ferves  as  a  regifter  of 
all  that  is  done  or  occurs  in  the  courfe  of  the  furvey. 

To 
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MENSURATION. 


Of  lane 
Figures. 


Fig.  2$. 


To  Meafure  a  Field  by  the  Chain . 

Let  A BCD <7  reprefent  a  held  to  be  meafured. 
Let  it  be  refolved  into  the  triangles  Awh,  ABD, 
BCD,  A yD.  Let  all  the  fides  of  the  large  triangles 
ABD,  BCD,  and  the  perpendiculars  of  the  fmall 
ones  A m  B,  A^D  from  their  vertices  m,q  be  meafur- 
ed  by  the, chain,  and  the  areas  calculated  by  the  rules 
delivered  in  this  legion,  and  their  amount  is  the  area 
of  the  whole.  But  if,  on  account  of  the  curvature 
of  its  fides  the  field  cannot  be  wholly  refolved  into  tri¬ 
angles,  then,  either  a  ilraight  line  may  be  drawn  over 
the  curve  fide,  fo  that  the  parts  cut  off  from  the  field, 
and  thofe  added  to  it,  may  be  nearly  equal.  Or,  with¬ 
out  going  beyond  the  bounds  of  the  field,  the  curvi- 
lineal  fpaces  may  be  meafured  by  the  rule  given  in 
Prob.  XV.  of  this  fe&ion. 


To  Meafure  a  Field  with  the  Plane  Table. 

Fig-  30.  Let  the  plane  table  be  fixed  at  F,  about  the  middle 
of  the  field  ABCDE,  and  its  diftances  FA,  FB,  FC, 
&c«  from  the  feveral  corners  of  the  field  meafured  by 
the  chain.  Let  the  index  be  dire&ed  from  any  point 
aflumed  on  the  paper  to  the  points  A,  B,  C,  D,  &c. 
fucceflivelyv  and  the  lines  F «,  F  b,  F  c,  drawn  in 
thele  directions.  Let  the  angles  contained  by  thefe 
lines  be  obferved,  and  the  lines  themfelves  made  pro¬ 
portional  to  the  diftances  meafured.  Then  their  ex¬ 
tremities  being  joined,  there  will  be  formed  a  figure 
a  be  d  e  fimilar  to  that  of  the  field  5  and  the  area  of 
the  field  may  be  found  by  calculating  the  areas  of  the 
feveral  triangles  of  which  it  confifts. 

Fig-31*  To  Plan  a  Field  from  a  given  Bafe  Line. 

Let  two  flations  A,  B  be  taken  within  the  field,  but 
not  in  the  fame  ftraight  line  with  any  of  its  corners  j 
and  let  their  diflance  be  meafured.  Then  the  plane 
table  being  fixed  at  A,  and  the  point  a  aflumed  on  its 
furface  diredly  above  A,  let  its  index  be  direCled  to 
B,  and  the  ftraight  line  ab  drawn  along  the  fide  of  it 
to  reprefent  A  B.  Alfo,  let  the  index  be  direded  from 
a  to  an  objeCf  at  the  corner  C,  and  an  indefinite 
ftraight  line  drawn  in  that  dire&ion,  and  fo  of  every 
other  corner  fucceflively.  Next,  let  the  plane  table  be 
fet  at  B,  fo  that  b  may  be  direCUy  over  B,  and  ba  in 
the  fame  diredion  with  BA,  and  let  a  ftraight  line  be 
drawn  from  b  in  the  direction  BC.  The  interfeClion 
of  this  line  with  the  former,  it  is  evident,  will  determine 
the  point  C,  and  the  triangle  ab  c  on  the  paper  will 
be  fimilar  to  ABC  in  the  field.  In  this  manner  all  the 
other  points  are  to  be  determined,  and  thefe  being 
joined  there  will  be  an  exaCt  reprefentation  of  the  field. 

If  the  angles  at  both  ftations  were  obferved,  as  the 
diftance  between  them  is  given,  the  area  of  the  field 
might  be  calculated  from  thefe  data,  but  the  operation 
is  too  tedious  for  praCHee.  It  is  ufual  therefore  to 
meafure  fuch  lines  in  the  figure  that  has  been  conftruCl- 
ed  as  will  render  the  calculation  eafy. 


SECTION  III. 

MENSURATION  OF  SOLIDS. 


Problem  I. 

To  find  the  furface  of  a  right  prifm,  or  cylinder. 


Rule. 


Of  Solid 


Multiply  the  perimeter  of  the  end  by  the  length  or 
height  of  the  folid,  and  the  produCt  will  be  the  furface 
of  all  its  fides  ;  to  which  add  alfo  the  area  of  the  two 
ends  of  the  prifm  when  required. 


The  truth  of  this  rule  will  be  evident,  if  it  be  con- 
fidered  that  the  fides  of  a  right  prifm  are  reCtangles, 
whole  common  length  is  the  fame  as  the  length  of  the 
folid,  and  their  breadths  taken  all  together  make  up 
the  perimeter  of  the  ends  of  the  prifm.  And  as  a  cy¬ 
linder  may  be  confidered  as  the  limit  of  all  the  prifms 
which  can  be  inferibed  in  or  circumfcribed  about  its 
bafe  5  fo  the  furface  of  the  cylinder  will  be  the  limit  of 
the  furfaces  of  thefe  prifms,  and  the  expreftion  for  that 
limit  is  evidently  the  produCf  of  the  circular  bafe  by  its 
height.  Or  a  cylinder  may  be  confidered  as  a  prifm 
of  an  indefinitely  great  number  of  fides. 


Ex.  I.  What  is  the  furface  of  a  cube,  the  length  ofFv  ,, 
its  fide  AB  being  20  feet  ?  ®‘ 

Here  4  X  20zr  80  the  perim.  of  end. 


And  80  X  20 zr  1 600  the  four  fides. 

And  2  X  20  X  2ozz  800  the  top  and  bottom. 

The  fum  2400  zz  the  area  or  furface. 


Ex.  2.  What  is  the  convex  furface  of  a  cylinder 
whofe  length  AB  is  20  feet,  and  the  circumference  of 
its  bafe  3  feet  ? 


I 


Here  3  X  20=60  feet,  the  anfwer. 


Problem  II. 

To  find  the  furface  of  a  right  pyramid  or  cone. 

Rule. 

Multiply  the  perimeter  of  the  bafe  by  the  flant 
height  or  length  of  the  fide,  and  half  the  produft  will 
evidently  be  the  furface  of  the  fides,  or  the  fum  of  the 
areas  of  all  the  triangles  which  form  it.  To  which  add 
the  area  of  the  end  or  bafe,  if  required. 

Note.  Here  a  cone  is  confidered  as  a  pyramid  of  an 
indefinitely  great  number  of  fides. 

Ex.  1 .  What  is  the  upright  furface  of  a  triangular  pjg.  ^ 
pyramid,  ABCD,  the  flant  height,  AE,  being  20 
feet,  and  each  fide  of  the  bafe  3  feet  ? 

Here  =90  feet,  the  furface. 

Ex.  2.  Required  the  convex  furface  of  a  cone,  thepjg.-^, 
flant  height  AB  being  50  feet,  and  the  diameter  of  its 
bafe  84  feet. 

Here  8.5  X 3.1  416:=  circum.  of  bafe. 

And  ^°=667.59,  the  anfwer. 
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Problem  V. 

To  find  the  folid  content  of  any  pyramid  or 
cone. 

Rule. 

#  Find  the  area  of  the  bafe,  and  multiply  that  area  by 
the  height,  and  one-third  of  the  product  will  be  the 
content  of  the  folid. 

This  rule  is  demonftrated  in  Theor.  16.  Sedh  VIII. 
and  Theor.  3.  SedL  IX.  Geometry. 

Ex.  l.  What  is  the  content  of  a  triangular  pyramid  34* 
ABCD,  whofe  perpendicular  height  AF  is  30  feet, 
and  each  fide  of  its  bafe  BCD  is  three  feet. 

Firft,  the  area  of  the  bafe,  as  found  by  Rule  3.  of 
Prob.  3.  Sedt.  II.  is 

V'  (4-5  X  1.5  X  1.5  X  1.5)  ==3-89711- 

Therefore  38.9711  cub.  feet  is  the  fo-- 

lid  content. 

Ex.  2.  What  is  the  folid  content  of  a  cone,  the  ra-Fig.  35. 
dius  BC  of  its  bafe  being  nine  inches,  and  its  height 
AC  15  feet. 

Here  .7854  X  — 1*76715  *s  the  area  of  the  bafe  in 
2 

fquare  feet. 

And  8. 83 57  cub.  feet  is  the  folid  con- 

3 

tent. 

Problem  VI. 

To  find  the  folidity  of  the  fruftum  of  a  cone  or 
pyramid. 


To  find  the  furface  of  the  fruftum  of  a  right  py¬ 
ramid  or  cone,  being  the  lower  part,  when  the 
top  is  cut  off  by  a  plane  parallel  to  the  bafe. 

Rule. 

Add  together  the  perimeters  of  the  two  ends,  and 
multiply  their  fum  by  the  flant  height,  and  take  half 
the  produdl  for  the  anfwer. 

The  truth  of  this  rule  will  be  evident  if  it  be  con- 
fidered  that  the  fides  of  the  fruftum  are  trapezoids, 
whofe  parallel  fides  bound  its  top  and  bafe,  and  whofe 
common  breadth  is  its  flant  height. 

Example .  How  many  fquare  feet  are  in  the  furface 
of  a  fruftum  AG  of  a  fquare  pyramid,  whofe  flant 
height  RE  is  10  feet ;  alfo  each  fide  of  the  greater 
end  AC  is  3  feet  4  inches,  and  each  fide  of  the  leffer 
end  EG  2  feet  2  inches. 

Here  3tX4=I3t  the  per.  of  gr.  end. 

And  2\  X  4=8y  the  per.  of  lefs  end. 

And  their  fum  is  2  2  feet. 

Therefore - rno  feet,  is  the  anfwer. 

2 

Problem  IV. 

To  find  the  folid  content  of  any  prifm  or  cylin¬ 
der. 

■Rule. 

Find  the  area  of  the  bafe  or  end  of  the  figure,  and 
multiply  it  by  the  height  or  length,  and  the  produdl 
will  be  the  area. 

This  rule  follows  immediately  from  Theor.  II,  SedL 
VIII.  and  Theor  2.  Se£l.  IX.'XjEOMET'RY. 

Ex.  1.  What  Is  the  folid  Content  of  a  cube  AG,  the 
length  of  whofe  fide  is  24  inches  ? 

Here  24  X  24=576  fq.  inches,  the  area  of  the  end. 
And  576  X  24=13824  cub.  inches  is  the  folidity. 

Ex.  2.  Required  the  Content  of  a  triangular  prifm, 
whofe  length  AD  is  20  feet,  and  the  fides  of  its  trian¬ 
gular  bafe  ABC  are  3,  4,  and  5  feet. 

Firft,  the  area  of  the  triangular  bafe  is  found  by 
Rule  3.  of  Prob.  3.  SedL  II.  to  be 

v'(6X3X2Xl)  = 6  fq.  feet. 

Therefore  6  X  20=1 20  cub.  feet  the  folidity. 

Ex.  3.  The  Winchefter  buftiel  is  a  cylinder  I  Sc¬ 
inches  in  diameter,  and  eight  inches  deep.  How  many 
cubic  inches  does  it  contain  ? 

By  Prob.  10.  of  SedL  II.  the  area  of  its  bafe  is 

.7854  X  18.5  "  =  268.803  fq.  inches  \ 

Therefore  268.803  X  8=2150.424  is  the  folid  content# 
Vql.  XIII,  Part  II, 


Rule. 

Add  into  one  fum  the  areas  of  the  two  ends,  and  the 
mean  proportional  between  them,  that  is,  the  fquare 
root  of  their  produdl,  and  one -third  of  that  fum  will  be 
a  mean  area,  which  being  multiplied  by  the  perpen¬ 
dicular  height  or  length  of  the  fruftum  will  give  the 
content. 

Demonjlration .  Let  PABCD  be  any  pyramid,  and  Fig.  36 
AG  a  fruftum  of  it  contained  between  ABCD  its  bafe, 
and  EFGH,  a  plane  parallel  to  the  bafe.  Put  a  for 
the  fide  of  a  fquare  equal  to  AC  the  bafe  of  the  fruf¬ 
tum  ;  b  for  the  fide  of  a  fquare  equal  to  EG  its  top 4 
h  for  LM  the  height  of  the  fruftum,  and  c  for  PL  the 
height  of  the  part  of  the  pyramid  above  the  fruftum. 

Then  a*  is  the  area  of  the  bafe  of  the  fruftum  5  bx  i3 
the  area  of  its  top  ;  y  a *  is  the  folid  content  of 

the  whole  pyramid  5  (Geom.  SedL  VIII.  Theor.  16.) 

-J-  b *  c  is  the  content  of  its  upper  part  5  and  therefore 

(/S+<0— 

is  the  folid  content  of  the  fruftum  itfelf.  Now  the  bafe 
and  top  of  tHe  fruftum  being  fimilar  figures,  (SedL  VIII. 

3  U  Theor, 
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Theor.  13.)  their  areas  are  to  one  another  as  the 
fquares  of  AB  and  EF  their  homologous  Tides,  (Seft. 

IV.  Theor.  27.).  But  AB  :  EF  ::  BP  :  PF  (Sed. 

VII.  Theor.  7.  and  Se&.  IV.  Theor.  20.)  ::  PM  : 

PL,  (Soft.  Vil.  Iheor.  14.)  j  therefore  the  area  of  the 
bale  of  the  fruftum  is  to  the  area  of  its  top  as  PM*  : 

PL*,  that  is,  a2,  :  Z>*  ::  ( Jl-{‘C )*  :  £*%  and  confequently 

a  :  b  ::  b^-c  :  c  ;  hence  a  c~h  h-\-b  c,  and  ^ 

a — E 

and  r~—~  y  Let  thefe  values  of  c  and  /i-^c  be 


Rule.  P*  Solid^ 

Multiply  the  circumference  of  the  fpliere  by  the 
height  of  the  part  required,  and  the  product  will  be^ 
the  curve  furface,  whether  it  be  a  fegment,  a  zone,  or 
the  whole  fphere. 

Note .  The  height  of  the  whole  fphere  is  its  dia¬ 
meter. 


now  fub diluted  in  the  preceding  expreflion  for  the 
content  of  the  fruilum,  and  it  will  become,  by  proper 
redu&ion,  J  r 

1  haZ~~b* 

Let  the  numerator  of  the  fr a&ional  part  of  this  formula 
be  actually  divided  by  its  denominator,  and  w^e  (half 
obtain  for  the  area  of  the  fruilum  this  more  fimple  ex- 
preffion, 

which  formula,  when  expreffed  in  words,  is  the  rule. 
And  as  a  cone  may  be  confidered  as  the  limit  of  all 
the  pyramids  that  can  be  inferibed  in  it,  when  the 
number  of  fides  is  conceived  indefinitely  increafed,  it 
is  evident  that  the  rule  will  apply  alike  to  the  cone  and 
pyramid. 

Ex.  1.  Required  the  folidity  of  the  fruftum  of  a 
hexagonal  pyramid,  the  fide  of  whofe  greater  end  is 
four  feet,  and  that  of  its  lefler  end  is  three  feet,  and  its 
height  nine  feet. 

Fir  ft,  by  Prob.  7.  Se&.  II.  the  area  of  the  bafe  of 
the  fruftum  is  found  to  be  41.569,  and  the  area  of  its 
lefler  end  23.383  iquare  feet.  And  the  mean  propor¬ 
tional  between  thefe  is 

V  (4M69X  23-383)=3i-1  77- 

Hence  the  mean  area  is 

t  (23-383  +4 1  -569+3 1  •  1 7  7)=3  2.043. 

And  the  folid  content  of  the  fruftum  is 

32.043x9=288.387  cubic  feet. 

Ex.  2.  What  is  the  folidity  of  the  ffuftum  of  a  cone, 
the  diameter  of  the  greater  end  being  five  feet,  that 
©f  the  lefler  end  three  feet,  and  the  altitude  nine  feet. 

Here  the  area  of  the  greater  end  is  (by  Prob.  10. 
Se6L  II.)  5*  X  .7854?  and  the  area  of  the  lefler  end  is 
3* X *7854?  and  the  mean  proportional  between  them 
L  V  (5*  X  X‘7^54*)— 5X3  X .7854  ^  therefore  the 
mean  area  is 


•7854 


X  (5z+32+5  X  3)=  12.8282. 


And  the  content  of  the  fruftum 

12.8282x9=115.4538  cub.  feet. 

Problem  VII. 

To  find  the  furface  of  a  fphere,  or  of  any  feg¬ 
ment  or  zone  of  it. 


Fhe  truth  of  this  rule  has  been  already  fhown  ht 
the  article  Fluxions,  §  165.  It  may  however  be 
deduced  from  principles  more  elementary,  by  reafoning 
as  follows.  Let  PCQbe  a  femicircle,  and  ABCDE  fe-Fig.  ^ 
vcral  fucceflive  fides  of  a  regular  polygon  inferibed  in  it. 
Conceive  the  femicircle  to  revolve  about  the  diameter 
PQ^as  an  axis,  then  the  areli  ABCDE  wrill  generate  a 
portion  of  the  furface  of  a  fphere,  and  the  chords  AB, 

BC,  CD,  &c.  will  generate  the  furfaces  of  fruftums  of 
cones  \  and  it  is  eafy  to  fee  that  the  number  of  chords 
may  be  fo  great  that  the  furface  which  they  generate 
fhall  differ  from  the  furface  generated  by  the  arch  ACE 
by  a  quantity  which  is  lefs  than  any  afligned  quantity. 

Bifeft  AB  in  L,  and  draw  AF,  LM,  BG,  CH,  &c. 
perpendicular  to  P£).  For  the  fake  of  brevity,  let 
circ.  AF  denote  the  circumference  of  a  circle  whofe 
radius  is  AF.  Then  becaufe  AF,  BG,  LM,  are  to 
each  other  refpe&ively  as  circ .  AF,  circ.  BG,  circ. 

LM  (Geom.  Se<ft.  VI.  Prop.  4.),  and  becaufc  (AF 
-f-BG)=LM,  therefore  -§•  {circ.  AF  -\-circ.  BG)= 
circ.  LM.  Now  the  area  of  the  furface  generated  by 
the  chord  AB  is  \  {circ.  AF -\-circ.  BG)xAB, 

(Prob.  3.)  therefore  the  fame  area  is  alfo  equal  to 
{circ.  LM)  x  AB.  Draw  AO  parallel  to  FG,  and 
draw  LN  to  the  centre  of  the  circle.  Then  the  tri¬ 
angles  AOB,  LMN  are  manifeftly  fimilar  ;  therefore 
AB  :  AO  ::  NL  :  LM  ::  circ.  NL  :  circ.  LM  ;  and 
hence  AO  x  circ.  NL= AB  X  circ.  LM.  But  this  laft 
quantity  has  been  proved  equal  to  the  furface  genera¬ 
ted  by  AB,  therefore  the  fame  furface  is  equal  to  AO  X 
circ.  NL,  or  to  FG  xcirc.  NL,  that  is,  to  the  re&an- 
gle  contained  by  FG  and  the  circumference  of  a  circle 
inferibed  in  the  polygon.  In  the  fame  way  it  may  be 
fhown  that  the  furfaces  generated  by  BC,  CD,  DE,  are 
refpeeftively  equal  to  GH X circ.  LN,  H l  xcirc.  LN, 

I K  X  circ.  LN.  Therefore  the  whole  furface  generat¬ 
ed  by  the  chords  AB,  BC,  CD,  DE,  &c.  is  equal  to 
(FG  +  GH  +  HI+IK)  X  circ.  LN=FK  X  circ.  LN. 
Conceive  now  the  number  of  chords  between  A  and  E 
to  be  indefinitely  increafed  ;  then,  obferving  that  the 
limit  of  the  furface  generated  by  the  chords  is  the  fur¬ 
face  generated  by  the  arch  ABCDE,  and  that  the  li¬ 
mit  of  NL  is  NP,  the  radius  of  the  generating  circle, 
it  follows  that  the  fpherical  furface  or  zone  generat¬ 
ed  by  the  arch  ACE  is  equal  to  the  produfl  of  the 
circumference  of  the  fphere  by  FK  the  height  of  the 
zone. 

Ex.  1.  What  is  the  fuperficies  of  a  globe  wLofe  dia¬ 
meter  is  17  inches  ? 

Firft  17x3-1416=53.4072  incheszrthc  circum. 

Then  53.40 7 2  X  1 7 =907.9 2 24  fq.  inches =6.30 5  fquare 

feet  the  anfwcr. 

Ex.  2.  What  is  the  convex  furface  of  a  fegment  8 
inches  in  height  cut  off  from  the  fame  globe  ? 

Here 
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if  Solids*  Here  53.4072X8=427.2576  fq.  inchest  2.967  fq. 
feet  the  anfwer. 

Problem  VIII. 

To  find  the  folidity  of  a  fphere. 

Rule  I.  , 

Multiply  the  area  of  a  great  eircle  of  the  fphere  by  its 
diameter,  and  take  y  of  the  product  for  the  content. 

Rule  II. 

Multiply  the  eube  of  the  diameter  by  the  deeimal 
.5236  for  the  content. 

The  firft  of  thefe  rules  is  demon  (Irate  d  in  Geometry, 
Se6l.  IX.  Theor.  6.  And  the  fecond  is  deduced  from 
the  firft,  thus  :  put  d  for  the  diameter  of  the  fphere,  then 
d2  X  *7854  is  the  area  of  a  great  cirele  of  the  fphere, 
and  by  the  firft  rule  \dx  d*  X  .7854=^  X-52 36  is  its 
content. 

Example.  What  is  the  eontent  of  a  fphere  whofe 
diameter  is  6  feet  ? 

Anfwer  6 3  x  *5236=1 13.0976  cub.  feet. 

Problem  IX. 

To  find  the  folid  content  of  a  fpherical  fegment. 

Rule. 

From  3  times  the  diameter  of  the  fphere  take  double 
the  height  of  the  fegment,  then  multiply  the  remainder 
by  the  fquare  of  the  height,  and  the  product  by  the  de¬ 
cimal  .5236  for  the  content. 

This  rule  has  been  inveftigated  in  Fluxions,  §  163.  , 
But  it  may  be  proved  in  a  more  elementary  manner  by 
means  of  the  following  axiom.  If  two  folids  be  con - 
tained  between  two  parallel  planes  ;  and  if  the  feBions 
of  thefe  folids  by  a  third  plane  parallel  to  the  other  two , 
at  any  altitude ,  be  always  equal  to  one  another ,  then  the 
folids  themf clues  are  equal.  Or  more  generally  thus .  If 
two  folids  between  two  parallel  planes  be  fitch ,  that  any 
feBions  of  them  by  a  third  plane  parallel  to  the  other 
two  have  always  to  each  other  the  fame  given  ratio ,  then 
the  folids  themfehes  arc  to  one  another  in  that  ratio. 
We  have  given  this  propofition  in  the  form  of  an  axiom 
for  the  fake  of  brevity,  but  its  truth  may  be  ftri&ly  de- 
monftrated,  as  has  been  done  when  treating  of  pyramids 
and  the  fphere;  in  Geometry,  Se£l.  8.  and  9. 

Let  us  now  fuppofe  ABE  to  be  a  quadrant  ;  C  the 
eentre  of  the  circle  ;  AFEC  a  fquare  deferibed  about 
the  quadrant;  and  CF  the  diagonal  of  the  fquare.  Sup- 
pofe  the  figures  to  revolve  about  AC  as  an  axis,  then 
the  quadrant  will  generate  a  hemifphere,  the  triangle 
ACF  will  generate  a  eone,  and  the  fquare  AE  a  cy¬ 
linder.  Let  thefe  three  folids  be  cut  by  a  plane  per¬ 
pendicular  to  the  axis,  and  meeting  the  plane  of  the 
fquare,  in  the  line  DHBG  ;  and  join  CB.  Then,  be- 
eaufe  CDB  is  a  right-angled  triangle,  a  eirele  deferibed 
with  CB  as  a  radius  is  equal  to  two  eireles  deferibed 
with  CD  and  DB  as  radii  (Geometry,  Se<ft.  VI. 
Prop.  4.  Cor.  2.).  But  CB=DG,  and  finee  CA=AF, 
therefore  CL  =DH ;  therefore  the  circle  deferibed  with 


fig.  38- 
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the  radius  DG,  is  equal  to  the  fum  of  the  eireles  de¬ 
feribed  with  the  radii  DH,  DB  ;  that  is,  the  fection  of 
the  cylinder  at  any  altitude,  is  equal  to  the  correfpond- 
ing  fe£tions  of  the  fphere  and  eone  taken  together. 
Confequently,  by  the  foregoing  axiom,  the  cylinder  is 
equal  to  the  hemifphere  and  eone  taken  together,  and 
alfo  the  fegment  of  the  cylinder  between  the  planes 
AF,  DG  is  equal  to  the  fum  of  the  fegments  of  the 
hemifphere  and  eone  contained  between  the  fame  planes. 
Put  2CE,  or  2  AF,  the  diameter  of  the  circle,  zzd,  and 
AD,  the  height  of  the  fpherical  fegment,  ~h.  Then 
AC=-^/and  2CA — 2  AD— 2CB=«/ — 2 h.  Let  n  de¬ 
note  the  number  .7854.  Then  the  area  of  the  bafe  com¬ 
mon  to  the  eonic  fruftum  AH,  and  cylinder  AG,  is 
n  c/*,  (Se<5l.  II.  Prob.  10.),  and  the  area  of  the  top  of 
the  fruftum  is  n  (f/ — 2 and  the  mean  proportional 
between  thefe  areas  is  n  ( d — 2 li)  d.  Therefore  the  fo¬ 
lid  content  of  the  fruftum  is  (by  Prob.  6.  of  this  fe<ft.) 

y  ^  n  d2-\-n  fl — 2  hf-{-n  d  (r/ — 2  h)  ^  X  h. 

zun  d2  h — 2  n  d  h2  y  n  h 5 . 

Now  the  folid  content  of  the  cylinder  is  n  d2  h :  (  Prob.  1 ;) 
Therefore  the  folid  eontent  of  the  fpherieal  fegment, 
(wliieh  is  equal  to  the  difference  between  the  cylinder  v 
AG  and  conic  fruftum  AH)  is  equal  to 

n  d 2  h — ( n  d2  h — in  d  h2-\-%n  hl), 
that  is,  to  2nd  h2 — |  n  //3,  or  to 

In  2  X  *7854 

whieh  expreflion,  if  it  be  confidered  that  or - - - - 

is  equal  to  .52 36,  is  evidently  the  fame  as  that  given  by 
the  rule. 

Example.  In  a  fphere  whole  diameter  is  21,  what  is 
the  folidity  of  a  fegment  whofe  height  is  4.5  inches  ? 

Firft  3  X  21—2  X  4-5=54* 

Then  54  X  4.5  X  4-5  X  -5236=572.5566  inches,  the  fo- 
lidity  required. 

Problem  X. 

To  find  the  folid  content  of  a  paraboloid,  or  folid, 
produced  by  the  rotation  of  a  parabola  about  its 
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axis* 


Rule. 


Multiply  the  area  of  the  bafe  by  the  height,  and  take 
half  the  product  for  the  content. 

To  demonftrate  this  rule,  let  AGC  and  BHD  be  two  Fig.  39* 
equal  femi -parabolas  lying  in  contrary  dire&ions,  and 
having  their  vertices  at  the  extremity  of  the  line  AB. 

Let  AD,  BC  be  ordinates  to  the  eurves.  Complete 
the  re£tangle  ABCD,  and  conceive  it  to  revolve  about 
AB  as  an  axis ;  then  the  rectangle  will  generate  a  cy¬ 
linder,  the  radius  of  whofe  bafe  will  be  AD,  and  the 
two  femi-parabolas  will  generate  two  equal  paraboloids 
having  the  fame  bafe  and  altitude  as  the  cylinder.  Let 
a  plane  be  drawn  perpendicular  to  the  axis,  and  let 
FHGE  be  the  common  fe&ion  of  this  plane  and  the 
0  U  2  generating 
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t°fS°lldi'.  gepewting  figure.  Let  P  denote  the  parameter  of  the 

axis-  Then  fince  Problem  XI. 


Of  Solids. 


EGa=Px  AE, 
and  EHJ=PxEB, 

EG*+EH*=P  x  AE=zCE*. 

Hence  it  appears,  as  in  the  demonft  ration  of  the  pre¬ 
ceding  rule,  that  of  the  folids  defcribed  by  ADCB, 
ACB,  ADB  between  the  fame  parallel  planes,  the  fec- 
tion  of  the  cylinder  at  any  altitude  is  equal  to  the  cor- 
refponding  fedlions  of  the  paraboloids  taken  together. 
Consequently  (by  the  Axiom)  the  cylinder  is  equal  to 
both  the  paraboloids  taken  together  ;  hence  each  is  half 
a  cylinder  of  the  fame  bafe  and  altitude  agreeing  with 
the  rule. 

The  fame  thing  is  alfo  proved  in  Fluxions,  §  163. 

Example,  If  the  diameter  of  the  bafe  of  a  para¬ 
boloid  be  10  and  its  height  12  feet ;  what  is  its  con¬ 
tent  ? 

Here  10  X  .7854=7.854  the  area  of  the  bafe. 

And  X  7*854  X  1  2=47.1 24  cub.  feet  is  the  folidity. 


To  find  the  folid  content  of  a  parabolic  fpindle  Fig- 40. 
or  folid  generated  by  the  rotation  of  AEB  an 
arc  of  a  parabola,  about  AB  an  ordinate  to  the 
axis. 

Rule. 

Multiply  the  area  of  the  middle  fe&ion  by  the  length, 
and  take  ^  of  the  produd  for  the  content  of  the 
folid. 

For  the  inveftigation  of  this  rule  we  mull  refer  the 
reader  to  Fluxions,  §  1 63.  Ex.  2. 

a  ^*amPIe:  len£th  °f  the  parabolic  fpindle 

AEB  e  A  is  60,  and  the  middle  diameter  E  e  24  ; 
what  is  the  folidity  ? 

Here  34aX.7§54  »  area  of  the  middle  fedion. 

Therefore  34*  X  .7854  X  60  X  tV=29o 53.5168  is  the 
iohdity  required. 

Problem  XII. 


Problem  X. 

To  find  the  folid  content  of  a  fruftum  of  a  para¬ 
boloid. 


To  find  the  folid  content  of  the  fruftum  of  a  pa- 
rabollc  fpindle,  one  of  the  ends  of  the  fruftum 
palling  through  the  centre  of  the  fpindle. 


Rule. 


Rule. 


Add  together  the  areas  of  the  circular  ends,  then 
multiply  that  fum  by  the  height  of  the  fruftum,  and 
take  half  the  produd  for  its  folid  content. 

To  prove  this  rule  put  A  and  a  for  the  greater  and 
lefler  ends  of  the  fruftum,  and  h  for  its  height ;  alfo  let 
c  denote  the  height  of  the  portion  cut  off  from  the  com¬ 
plete  paraboloid,  fo  as  to  form  the  fruftum.  Then,  by 
the  laft  problem,  the  content  of  the  complete  parabo¬ 
loid  is  \  A  (^-|_c),  and  the  content  of  the  part  cut  off 
is  iac,  therefore  the  content  of  the  fruftum  is 

4^A(//+c) — A /$-}-£•(  A — o)^. 

But  from  the  nature  of  the  parabola,.  c:h-\-c::.  a  :  A ; 

hence  Acr  ah-\-a  c  and  c=  -?  —  ■  . 

A — a 

Let  this  value  of  c  be  fubftituted  inftead  of  it  in  the 
above  expreftion  for  the  content  of  the  fruftum,  and  it 
becomes 

iCAA  +  fl^rz'/^A+ii), 

and  hence  is  derived  the  rule. 


Example .  Required  the  folidity  of  the  fruftum  of  < 
paraboloid,  the  diameter  of  the  greater  end  being  58 
and  that  of  the  leffer  end  30,  and  the  height  18. 

Firft,  (by  Prob.  10.  Sett.  II.)  we  find  the  areas  o 
the  ends,  to  be  58*X.7854,  and  30* X. 7854  j  there- 
fore  them  .fum  is  (5^+30*)  X  .7854=4264  X  .7854 
And  the  content  of  the  figure  is  \  X  4264  X  .78  C4  X 
18=30140.5104,  the  anfwer. 


Add  into  one  fum  eight  times  the  fquare  of  the  dia¬ 
meter  of  the  greater  end,  and  three  times  the  fquare  of 
the  leffer  end,  and  four  times  the  produd  of  the  diame¬ 
ters  ;  multiply  the  fum  by  the  length,  and  the  produd 
multiplied  by  .05236,  or  ^  *7854>  will  be  the  con¬ 

tent. 

for,  referring  the  reader  to  Fluxions,  §  1 63.  Ex.  2*. 
as  before,  and  fubftitutmg  h  for  AC =££,  but,  in  other 
refpeds,  retaining  the  figure  and  notation,  we  have  this 
general  expreftion  for  the  fegment  AP p , 


7v  #3/4  h* 
a'  \~ 


—  h  x 


8  7T  ll* 

which,  when  x'zzh  gives - -  for  the  value  of  the  fe- 

1 5  or 

mi- fpindle.  From  this  quantity  let  the  former  be  fub- 
trailed,  and  there  will  remain 


8  9T  l5  7T  x 3  (a  h 9  x 1  \ 

h*+~) 

for  the  content  of  the  fruftum.  In  this  expreftion  let  % 
be  put  inftead  of  h~ x  or  CD,  and,  denoting  CE  the 


be  fubftituted  inftead  of  its  value  a .  Then  we  fhall 
have  the  content  of  the  fruftum  othexwTife  expreffed 

*  d%  %  C  2  h%  s4  x4  1 

-rv — r+i! 

p 

which  value,  by  putting  in  its  two  laft  terms 

inftead 


of  Solids,  inflead  of  z,  is  changed  to 

^  ~~  ^„v  j^l+4£y+3£ 

7V  >o  X 
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i ; 


and  hence  is  derived  the  preceding  rule. 

Example,  Suppofe  the  diameter  of  the  greater  end 
to  be  8,  and  the  diameter  of  the  lelTer  end  6*  and  the 
length  io,  required  the  content  ? 

Firft  8x8z+3x6a  +  4X8x6=8i2. 

Then,  8i2X  IOX  .05236=425.1632,  the  content. 
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Demovjlration.  Let  ABE  be  a  quadrant  of  an  el-  Of  Solids.^ 
lipfe,  C  its  centre,  CAFE  its  circumfcribed  rectangle,  ^  v  ' 
and  CF  its  diagonal.  Draw  any  ftraight  line  DG  pa-  ^ * 

rallel  to  CE,  meeting  AC,  CF,  ABE  and  EF  in  D, 

H,  B,  and  G.  Then  by  Conic  Sections,  Part  II. 

Prop.  11. 

CE*  or  AF*  r  DB*  CA*  :  CA* — CD*, 
and  by  fun.  tr.  AF*  :  DH*  ::  CA*  :  CD*. 

Therefore  (Geometry,  Se£l.  III.  Theor.  8.), 

AF*:  DB*+DH*::  CA* :  CA*j 
Hence  DB*  +  DH*  =  AF*  =  DG*. 


Problem  XIII. 

To  find  the  folid  content  of  a  fpheroid,  or  folid 
generated  by  the  rotation  of  an  ellipfe  about 
either  axis. 

Rule. 

Multiply  continually  together  the  fixed  axis,  and  the 
fquare  of  the  revolving  axis,  and  the  number  .5236  or 
of  3.1416,  and  the  laft  product  will  be  the  folidity. 

Fig. 41-  For,  let  the  femiellipfe  ADB,  and  femicircle  AEB, 
revolve  about  the  fame  fixed  axis  AB,  and  thus  gene¬ 
rate  a  fpheroid  and  fphere.  Let  CD  the  revolving'  le- 
miaxis  of  the  ellipfe  meet  the  circle  in  E,  and  draw 
QP  any  ordinate  to  the  fixed  axis  meeting  the  circle  in 
R.  Then,  from  the  nature  of  the  ellipfe  PQ*  :  PR*  :: 
CD*  :  CE*  or  CA*  (Conic  Sections,  Part  II.  Prop. 

1 1.  Cor.  3.).  Hence  it  follows,  (Geometry,  Se£l.  VI. 
Prop.  4.),  that  every  fe£lion  of  the  fpheroid  is  to  the 
corrcfponding  fe&ion  of  the  fphere  in  the  fame  given 
ratio,  namely,  that  of  the  fquare  of  the  revolving  axis 
to  the  fquare  of  the  fixed  axis  ;  therefore  (Axiom  in 
the  dem.  of  Prob.  9.)  the  whole  fpheroid  is  to  the 
whole  fphere  in  the  fame  ratio.  That  is,  (becaufe  the 
content  of  the  fphere  is  AB*  X  *523fi)  :  (2CD)1  :: 

AB  3  X  *5^36  :  (the  cont.  of  fpheroid).  Hence  the 
content  of  the  fpheroid  is  AB  X  (2CD)*  X  .5 236* 

Ex,  1.  What  is  the  folid  content  of  an  oblong  fphe¬ 
roid,  or  folid  generated  by  the  rotation  of  an  ellipfe 
about  its  greater  axis,  the  axes  being  50,  and  30  ? 

Here  50  X  3°*  X  *5236—  23562,  the  content. 

Ex.  What  is  the  folid  content  of  an  oblate  fpheroid, 
or  folid  generated  by  the  rotation  of  an  ellipfe  about 
its  lefler  axis,  the  two  axes  being  as  before. 

Here  30  X  50*  X  .5236=39 270  the  anfwer. 

Problem  XIV. 

To  find  the  folid  content  of  the  fruflum  of  a  fphe¬ 
roid,  its  ends  being  perpendicular  to  the  fixed 
axis,  and  one  of  them  palling  through  the  centre. 

Rule. 

To  the  area  of  the  lefs  end  add  twice  that  of  the 
greater,  multiply  the  fum  by  the  altitude  of  the  fru- 
fium,  and  4  of  the  produ£l  will  be  the  content. 

Note.  This  rule  will  alfo  apply  to  the  fphere. 


Conceive  now  the  figure  to  revolve  about  AC  as  an 
axis,  fo  that  the  cliiptie  quadrant  may  generate  the 
half  of  a  fpheroid,  the  rectangle  AE  a  cylinder,  and 
the  triangle  ACF  a  cone  then  it  is  evident  (as  was 
fhown  in  the  cafe  of  the  fphere  in  Prob.  9.)  that  every 
fedtion  of  the  firft  of  thefe  folids  by  a  plane  perpendicu¬ 
lar  to  the  axis  is  equal  to  the  difference  of  the  fediicns 
of  the  other  two,  and  confequently  that  the  fmftum 
of  the  fpheroid  between  CE  and  DG  is  equal  to  the 
difference  between  the  cylinder  having  DG  or  CE  for 
the  radius  of  its  bafe,  and  CD  for  its  altitude,  and  the 
cone  having  DK  for  the  radius  of  its  bafe,  and  DC 
for  its  altitude. 

Put  n  for  the  number  3.1416,  then  (Prob.  4.)  the 
content  of  the  cylinder  is  4  «xDGlxCD,  and 
(Prob.  5.)  the  content  of  the  cone  is  4  n  X  DH*  X  CD, 
and  therefore  the  content  of  the  fruflum  of  the  fphe¬ 
roid  is 

4  «  X  CD  (DG* — 4  DH*). 

But  it  was  ftiewn  that  DH*=DG* — DB*  5  there¬ 
fore  the  content  of  the  fruflum  is  alfo  equal  to 

4^XCD  (2  CE*+DB*), 
and  hence  is  derived  the  rule. 

Ex.  Suppofe  the  greater  end  of  the  fmftum  to  be 
15,  the  lefs  end  9,  and  the  length  10  inches,  required 
the  content  ? 

The  area  of  the  greater  end  is  I5*X*7854,  and  the 
area  of  the  lefs  9*  X  *7854,  therefore  the  content  is 

.7854  (9*4-2  X  152)  Xi39=I390*I58  cubic  inches. 

Problem  XV. 

To  find  the  folid  content  of  a  hyperboloid,  or  folid 

generated  by  the  rotation'  of  a  hyperbola  about 

its  tranfverfe  axis. 

Rule. 

As  the  fum  of  the  tranfverfe  axis  and  the  height  of 
the  folid  is  to  the  fum  of  the  faid  tranfverfe  axis  and  4 
of  the  height,  fo  is  half  the  cylinder  of  the  fame  bafe 
and  altitude  to  the  folidity  of  the  hyperboloid. 

Demonft ration.  Let  BAZ>  be  a  hyperbola,  A  a  its  Fig.  43. 
tranfverfe  axis,  C  its  centre,  CF,C/ its  afymptotes, 

FA f  a  tangent  at  its  vertex.  Draw  FE  parallel  to 
C  A,  and  draw  any  ftraight  line  parallel  to  Yf,  meeting 
the  afymptotes  in  fl  and  //,  the  curve  in  B  and  Z>,  the 
axis  in  D,  and  the  line  FE  in  G.  Then,  becaufe  AF* 
=BHx^B  (Conic  Sections,  Part  IIL  Prop,  n.) 


M  ENSURATIO  1ST. 


^and  HB  X  h  B=DH* — DB*  (Geometry,  Sett.  IV. 
Theor.  12.),  therefore  AFZ=DH* — DBa,  and  D£* 
— HDS — -DG*.  Hence  it  appears,  that  if  the  figure 
be  conceived  to  revolve  about  CA  as  an  axis,  fo  that 
the  hyperbolic  arc  AB  may  generate  a  hyperboloid, 
the^  triangle  DCH  a  eone,  and  the  rectangle  DAFG  a 
cylinder,  any  fe£Hon  of  the  firft  of  thefe  fblids  by  a 
plane  H  h,  perpendicular  to  the  axis,  will  be  equal  to 
the  difference  of  the  fed  ions  of  the  other  two  by  the 
fame  plane.  Therefore  the  hyperboloid  BAZ>  is  equal 
to  the  difference  between  the  conic  fruftum  FH  h  f  and 
the  cylinder  FG  gf.  Let  A  a  the  tranfverfe  axis  be 
denoted  by  p,  F/=  its  conjugate  axis  by  q ,  AD  the 
height  of  the  folid  by  h,  B  b  its  bafe  by  b .  Then, 
becaufe  by  fimilar  triangles,  &c. 

CA  :  CD  ::  F /:  H  h  ::  F fz  ;  F/xH  h, 
therefore  F/x  H  b  =  X  F /2=  cry2 4- 

7  * 

2  h  q% 


the  excife,  and  it  has  received  its  name  from  a  gauge 
or  rod  ufed  by  the.  pra&itioncrs  of  the  art. 

From  the  way  in  which  calks  arc  conftru&ed,  they 
are  evidently  folids  of  no  determinate  geometrical  fi¬ 
gure.  It  is,  however,  uiual  to  confider  them  as  having 
one  or  other  of  the  four  following  forms  : 

1.  The  middle  fruftum  of  a  fpheroid. 

2.  The  middle  fruftum  of  a  parabolic  fpindle. 

3.  The  two  equal  fruftums  of  a  paraboloid. 

4.  The  two  equal  fruftums  of  a  cone. 

We  have  already  given  rules  by  w  hich  the  content  of 
each  of  thefe  folids  may  be  found  in  cubit  feet,  inches, 
&c.  But  as  it  is  ufual  to  exprefs  the  contents  of  calks 
in  gallons,  we  fhall  give  the  rules  again  in  a  form 
fuited  to  that  mode  of  eftimating  capacity.  Obferving 
that  in  each  cafe  the  lineal  dimenfions  of  the  cafk*ar* 
fuppofed  to  be  taken  in  inches. 

Problem  I. 


Now  F f'rzq',  and  H  h*  (=B  b*  +  F/Z)=£a  +q\  there¬ 
fore  putting  n  for  .7854,  we  have  (by  Prob.  6.)  the 
content  of  the  conic  fruftum  FH  h  f  equal  to 

cyl(w+»+*j£).: 

from  this  fubtra&  n  h  q 3,  the  expreftion  for  the  content 
of  the  cylinder  FG^-y*,  and  there  will  remain 


3  V  '  P 

for  the  content  of  the  hyperboloid.  But  from  the  na¬ 
ture  of  the  hyperbola 

A  a*  :  F/z  ::  AD  X  D  a  :  BD% 

that  is,  :  q*  ::  (p+h)  h  :  \b*  5 


therefore 


2  li  qx 


P 


b* 


•  and  hence  the  content  of 


2(p+/i) 
the  hyperboloid  is  alfo  equal  to 

”h(^\  iPi 

3  V  T2  (p+h)J  2  p  +  h‘ 

Now  if  it  be  confidered  that  the  quantity  nhbx  is  the 
expreftion  for  the  content  of  a  cylinder  whofe  bafe  is  b 
and  height  it  will  appear  evident,  that  this  laft  for¬ 
mula  is  the  fame  as  would  refult  from  the  foregoing 
rule. 

Ex.  Suppofe  the  height  of  the  hyperboloid  to  be  10, 
the  radius  of  its  bafe  12,  and  its  tranfverfe  axis  30. 
What  is  its  content  ? 

1.  Becaufe  a  cylinder  of  the  fame  bafe  and  altitude 
is  24* X*7854Xio,  therefore,  we  have  the  proportion, 


40 


.  110  ^  24* x. 7854 X  To, 


24*  x  *7854  X  10  X  no. 

40  X  3  X  2 

of  the  folid  as  required. 


'=2073,456,  the  content 


To  find  the  content  of  a  cafk  of  the  firft,  or  fphe- 
roidal  variety. 

Rule. 

To  the  fquare  of  the  head  diameter  add  double  the 
fquare  of  the  bung  diameter,  and  multiply  the  fum  by 
the  length  of  the  calk.  Then  let  the  product  be  mul¬ 
tiplied  by  .0009 J,  or  divided  by  1077  for  ale  gallons, 
or  multiplied  by  .001  if  or  divided  by  882  for  wine 
gallons. 

The  truth  of  this  rule  may  be  proved  thus.  Put  Bj 
for  FG,  the  bung  diameter,  H  for  AH  the  head  dia¬ 
meter,  and  L  for  AD,  the  length  of  the  calls:,  then 
(by  Prob.  14.)  the  content  of  the  calk  is  (2Bz-fHz)L 

X  which  being  divided  by  282  (the  cubic  inches 

in  an  ale  gallon)  gives  (2  Bz-j-Ha)L  X  .000928371, 


or  (2Ba+H*)x- 


■  X  B,  for  the  content  in  ale 


.  1077-f  57 

gallons.  And  being  divided  by  231,  (the  cubic  inches 
in  a  wine  gallon)  gives  (2B*4~HZ)  X  .001 13333  k.,  or 

(2Ba+H*)  Xett*” - ;XL,  for  the  content  in  wrine 

802.355 

gallons.  . 

Ex.  Suppofe  the  bung  and  head  diameters  to  be  32 
and  24,  and  the  length  40  inches.  Required  the  con¬ 
tent  ? 

Here  (2  X  32*  +  24*)  X  40  X  .0009^=97.44  ale  gallons, 
is  the  content  required. 

And  (2  X  3  "P 241)  X  40  X  .OOI 1  f=i  1 8.95  wine  gal¬ 
lons  is  the  fame  content. 

Problem  II. 

To  find  the  content  of  a  calk  of  the  fecond,  or  pa¬ 
rabolic  fpindle  form. 


Of  GAUGING. 

^  Gauging  treats  of  the  meafuring  of  calks,  and  other 
things  falling  under  the  cognizance  of  the  officers  of 
3 


Rule. 

To  the  fquare  of  the  head  diameter  add  double  that 
of  the  bung  diameter,  and  from  the  fum  take  or 

of 


MENSURATION. 

of  the  fquare.  of  the  difference  of  the  faid  diameters. 

Then  multiply  the  remainder  by  the  length,  and  the 
'  produft  multiplied,  or  divided  by  the  fame  numbers  as 
in  the  rule  to  laffc  problem,  will  give  the  content. 

For  by  Problem  12.  the  content  in  inches  is 

8B2+4EH+3H: 

J5 

and  this  formula  may  be  other  wife  expreffed  thus, 


-X.78J4L; 


527 

For  by  Problem  6.  the  content  in  inches  is  (B2  Of 
-f-BH-f-H1)  X  .7854  L,  which  expreflion  is  equivalent , GauS1”?^ 
to 

1 3  (B  +  H)2+(B-H)^  X-^L. 

7854 


Now 


12 


divided  by  282  gives  .00023209 


j2B»+H2-f  (B-H)*|  X^XL, 

and  hence  is  derived  the  rule,  the  multipliers  or  divifors 
being  evidently  the  fame  as  in  laft  problem. 


the  multiplier  for  ale  gallons,  and  divided 

T 

the  multiplier  for 


““4308.628 
by  231  gives  .00028333  = 
wine  gallons. 


3529 42 


Ex.  The  dimenfions  of  a  calk  being  the  fame  as  in 
laft  problem  ;  required  the  contents. 

Anfwer,  (2  X  32*  +  24* — f-  X  82)  X  40  X  .0009J 
=96.49  the  content  in  ale  gallons. 

And  10393.6  X  *ooi  i-y=i  1 7.79  the  content  in  wine 
gallons. 


Problem  III. 


To  find  the  content  of  a  calk  of  the  third  or  para¬ 
boloidal  variety. 

Rule. 


To  the  fquare  of  the  bung  diameter  add  the  fquare 
of  the  head 'diameter,  and  multiply  the  fum  by  the 
length*,  then,  if  the  produdl  be  multiplied  by  .0014, 
or  divided  by  718,  the  refult  will  be  the  content  in  ale 
gallons  \  or  if  it  be  multiplied  by  .0017,  or  divided  by 
588,  the  refult  will  be  the  content  in  wine  gallons. 


For  by  Problem  10.  the  content  in  inches  is  4  (B* 
+  H*)  X*78i4  and  this  expreflion  being  divided  by 
282  gives  X  -00139255  L  or  (Ba-f-Hz) 

X  — n - X  L  for  the  content  in  ale  gallons  ;  and 

718.105  6  7 

divided  by  231  gives  (B2-j-H4)  X-00I7L  or  (B* 

X  Hz)  X  —ftp: -  for  the  content  in  wine  gallons. 

588.233  6 


Ex.  Suppofe  the  dimenfions  of  a  calk,  as  before  j  re- 
quired  the  content. 

Anfwer,  (32*4-24*)  X 40  X  .0014=89.1  the  content 
in  ale  gallons. 

And  64000  X -ooi  7=108.8  the  content  in  wine  gal¬ 
lons. 


Problem  IV. 

To  find  the  content  of  a  calk  of  the  fourth  or 
conical  variety. 

Rule. 

To  three  time*  the  fquare  of  the  fum  of  the  diameters 
add  the  fquare  of  the  difference  of  t  ae  diameters  \  mul¬ 
tiply  the  fum  by  the  length  ;  and  multiply  the  refult 
by  .00023!-,  or  divide  it  by  4308,  for  the  content  in  ale 
gallons*,  or  multiply  the  refult  by  .0028-3-,  or  divide  it 
by  3529,  for  the  content  in  wine  gallons. 


Ex.  Suppoling  the  dimenfions  of  a  calk  as  before, 
What  is  its  content  ? 

Anfwer,  (3  X56*4"82)  X4OX-OO023f=87.93  the  con¬ 
tent  in  ale  gallons. 

And  378880 X .00028-3-=  107.35,  is  the  content  in 
wine  gallons. 

As  thefe  four  forms  of  calks  are  merely  hypotheti¬ 
cal,  it  may  reafonably  be  expelled  that  fome  degree  of 
uncertainty  will  attend  the  application  of  the  rules  to 
a£lual  meafurement.  The  following  rule,  however, 
given  by  Dr  Hutton  in  his  excellent  treatife  on  men- 
furation  will  apply  equally  to  any  calk  whatever.  And 
as  the  ingenious  author  obferves,  that  its  truth  has  been 
proved  by  feveral  calks  which  have  been  actually  filled 
with  a  true  gallon-meafure  after  their  contents  were 
computed  by  it,  we  prefume  that  it  is  more  to  be  de¬ 
pended  upon  in  pra&ice  than  the  others. 


Rule. 


Add  into  one  fum  39  times  the  fquare  of  the  bung 
diameter,  25  times  the  Iquare  of  the  head  diameter,  and 
26  times  the  product  of  the  diameters  ;  multiply  the  fum 
by  the  length,  and  the  product  by  .00034  }  then  the 
laft  product  divided  by  9  will  give  the  wine  gallons, 
and  divided  by  11  will  give  the  ale  gallons. 

In  inveftigating  this  rule  the  ingenious  author  af- 
fumed  as  a  hypotlielis,  that  one-third  of  a  calk  at  each 
end  is  nearly  the  fruftum  of  a  cone,  and  that  the  mid¬ 
dle  part  may  be  taken  as  the  middle  fruftum  of  a  para¬ 
bolic  fpindle.  This  being  fuppofed,  let  AB  and  CD  Fig.  44, 
be  the  two  right-lined  parts,  and  BC  the  parabolic 
part ,  produce  AB  and  DC  to  meet  in  E,  and  draw 
lines  as  in  the  figure.  Let  L,  B,  and  FI  denote  the 
fame  as  before.  Then,  fince  AB  has  the  fame  direc¬ 
tion  as  EB  at  B,  ABE  will  be  a  tangent  to  a  parabo¬ 
la  BF,  and  therefore  FI=-§-EI.  But  BI=|AK,  and 
hence,  by  fim.  triangles  EI=yEK  ;  confequently  FI 
=4-EI=^EK=4FK=^(B— H);  fo  that  the  com¬ 
mon  diameter  BL=FG — 2FI=B — J-(B — H)=y(4-B 
-}-H),  which  call  c.  Now  by  the  rules  for  parabolic  fpin- 
dles  and  conic  fruftums  we  obtain  (putting  n  for  .7854) 

8Bz-f4BC  +  3C2_  L n  328  B*  4-44  BH  +  3  Ha 
X  3  ~~  25x45 


X 

X 


„  ,  ,  JC*  +  CH4-H* 

L  n  for  the  parabolic  or  middle  part  5  and - 

i\.n  ifioB’XiSoBH-f^ioH1  c  , 

- = - - - 3-2 - X  En  for  the  two 

3  25X45 

end®, 


Cnd3j  and  Hie  futn  of  tliefe  two  gives  after  proper  re- 
“'duftion  (39Bs+26BH+25Hj)  X -h  — ,  nearly,  for 

the  eontent  in  inches.  And  the  quantity  A  or  -■? ^ 

90  90 

being  divided  by  231  gives - — ^  the  multiplier  for 

wine  gallons  5  andfince  231  is  to  282  as  9  to  11  nearly-, 


MENSURATION. 


.00034 

— —  will  be  the  multiplier  for  ale  gallons  as  in  the 
rule. 

Ex.  Suppofe  a  calk  to  have  the  fame  dimenfions  as  in 
the  four  former  rules  5  required  the  content. 

Here  (39 X  32*+  26  X32X  24  +  25  X  24*)  X  40  X 
.00034— .1010.55  whieh  being  divided  by  9  and  by 
II  we  obtain  1 12.3  wine  gallons  or  91.9  ale  gallon* 
for  the  content  required. 
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MEN 

Menftrual  MENSTRUAL,  or  Menstruous,  in  Physiology ,  is 
Mentz.  applied  to  the  blood  which  flows  from  women  in  their 

. .  ordinary  monthly  purgations.  See  Midwifery  and 

Medicine  Index. 

MENSTRUUM,  in  Cliemijlry ,  any  body  which  in 
a  fluid  or  fubtilized  Rate  is  capable  of  interpofmg  its 
fmall  parts  betwixt  the  fmall  parts  of  other  bodies,  fo 
as  to  divide  them  fubtly,  and  form  a  new  uniform 
compound  of  the  two. 

MENTHA,  Mint,  a  genus  of  plants  belonging  to 
the  didynamia  clafs,  and  in  the  natural  method  rank¬ 
ing  under  the  42d  order,  Verticillatcc.  See  Botany 
Index . 

MENTOR,  in  fabulous  hiflory,  a  faithful  friend  of 
Ulyfles  5  a  fon  of  Hereules  5  a  king  of  Sidonia,  who 
revolted  againft  Artaxerxes  Ochus,  and  afterwards  was 
reftored  to  favour  by  his  treachery  to  his  allies,  &e, 
Diod.  16.  An  excellent  artift  in  polifhing  eups  and 
engraving  flowers  on  them.  P/in.  33.  c.  11.— Mart. 
9.  ep.  60.  v.  1 6. 

MENTZ,  an  arehbifhopric  and  'electorate  in  Ger¬ 
many.  It  lies  on  the  banks  of  the  river  Maine,  between 
the  electorate  of  Triers  on  the  weft,  the  Palatinate  on 
the  fouth,  Franeonia  on  the  eaft,  and  the  Wetterau 
on  the  north.  .It  is  about  60  miles  in  length  from 
north-eaft  to  fouth- weft,  and  about  50  in  breadth. 
A  confiderable  part  of  the  elector’s  revenue  arifes  from 
the  toll  on  the  Rhine  and  Maine,  and  from  the 
tax  on  the  excellent  wines  produced  in  this  country. 
The  ehief  towns  of  any  trade  are,  1.  Mentz  5  (fee 
the  next  article).  In  its  neighbourhood  is  Hock- 
heim,  fo  celebrated  for  good  wines,  that  the  beft 
Rhenifh  is  from  thence  ealled  old  Hock.  It  is  a  pretty 
village,  containing  about  300  families  5  and  belongs 
to  the  chapter  of  Mentz,  the  dean  of  which  enjoys 
the  revenue  of  it  5  in  a  good  year  he  makes  from 
twelve  to  fifteen  thoufand  guilders  of  his  wine.  He 
and  the  Auguftins  of  Mentz  and  Francfort  have  the 
exclufive  enjoyment  of  the  beft  Hockheimer  wine,  of 
which,  in  good  years,  a  pieee,  confiding  of  100  mea- 
fures,  fells  for  from  900  to  1000  guilders  from  the 
prefs.  “  This  (fays  the  Baron  Riefbeck)  is  cer¬ 
tainly  one  of  the  deareft  wines  in  the  world.  Having 
a  defire  to  tafte  it  on  the  fpot,  we  were  obliged  to  pay 
a  rixdollar  5  it  was,  howfever,  of  the  beft  vintage  in 
this  century,  viz.  that  of  1766.  Nor  fhould  we  have 
had  it,  but  for  an  advocate  of  Mentz,  to  whom  the 
hoftefs  meant  to  (hew  favour.  This  was  the  firft  Ger¬ 
man  wine  I  had  met  wTith  which  was  entirely  without 


MEN 

any  four  tafte  :  it  was  quite  a  perfume  to  the  tongue) 
whereas  the  other  wine  of  Hockheim,  let  it  be  as  good 
as  it  may,  is  not  quite  elear  of  Vinegar  5  though  fot 
this  alfo,  if  it  has  any  age,  you  are  forced  to  pay  a 
guilder  and  a  half.”  2.  Bingen  is  a  pleafant  town, 
which  Hands  in  the  diftrid  called  Rhinegau.  This  town, 
which,  together  with  the  toll  on  the  Rhine,  is  worth 
about  30,000  guilders,  belongs  to  the  chapter  of 
Mentz,  is  extremely  beautiful,  and  contains  about 
4500  inhabitants.  A  great  part  of  the  eorn  which 
is  carried  into  the  Rhinegau  from  the  neighbouring 
Palatinate,  comes  through  this  plaee,  which,  on  the 
other  hand,  fupplies  the  Palatinate  with  drugs,  and  va¬ 
rious  foreign  commodities.  This  traffic  alone  would 
make  the  place  very  lively  5  but,  befides  this,  it  has 
very  fruitful  vineyards.  The  hill,  at  the  foot  of  which 
it  lies,  and  one  fide  of  whieh  is  made  by  the  gullet 
through  whieh  the  Nahe  runs  into  the  Rhine,  forms 
another  fteep  rock  behind  this  gullet  parallel  to  the 
Rhine  and  the  golden  Rudefheimer  mountain  5  it  there¬ 
fore  enjoys  the  fame  fun  as  this  does,  which  makes  the 
Budefheimer  wine  that  grows  on  it  little  inferior  to  the 
Rudefheimer.  See  Rudesheim.  The  rifing  grounds 
about  it  produce  wines  that  are  efteemed  preferable  to 
thofe  of  Baecharac,  fo  much  in  vogue  heretofore. _ 

3.  Elfeld,  five  miles  weft  from  Mentz,  is  a  ftrong  for¬ 
tified  town,  on  the  north  fide  of  the  Rhine,  and  the 
chief  of  the  Rhinegau. — Here  is  Rudefheim,  a  plaee 
noted  for  the  growth  of  the  beft  wines  in  thefe  parts. 

4.  Weifbaden  lies  between  fix  and  feven  leagues  from 
Francfort,  and  about  five  or  fix  miles  north  of  Mentz ) 
it  is  the  metropolis  of  a  country  belonging  to  the 
branch  of  Naflau-Saarbrak,  and  is  famous  for  its  mi¬ 
neral  waters. 

According  to  Riefbeck,  the  fee  of  Mentz  is  indebted 
for  its  increafe  of  riches  to  St  Boniface,  who  may  be 
called,  with  great  juftice,  the  apoftle  of  the  Germans. 
It  was  this  man,  an  Englifhman  by  birth,  wrho  in  the 
time  of  Charlemagne  baptized  Witikind  and  the  other 
brave  Saxons  who  had  fo  long  refifted  baptifm  with  their 
fwords,  and  fpread  the  empire  of  the  vicar  bf  Jefus 
Chrift  as  far  as  the  northern  and  eaftern  feas.  He  it 
was  who  introduced  the  Roman  liturgy  into  Germany, 
and  made  the  favage  inhabitants  abftain  from  eating 
horfe’s  flefh.  He  raiftd  the  papal  power  to  a  higher 
pitch  than  it  had  been  raifed  in  any  other  country  in 
Chriftendom  5  and,  in  recompence  of  his  fervices,  the 
pope  made  all  the  new  founded  biflioprics  in  the  north 
of  Germany  fubje&  to  the  fee  of  Mentz,  which  Boni* 
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Mentz.  face  had  chofen  for  his  rcfidcnce.  The  provinces,  the 

- '  mod  considerable  in  the  whole  papal  dominions,  all 

Suabia,  Franconia,  Bohemia,  and  almoft  all  Saxony, 
with  a  part  of  Switzerland,  Bavaria,  and  the  Upper 
Rhine,  belong  to  this  diocefe.  Though  the  reforma¬ 
tion,  and  revenge  of  the  kings  of  Bohemia,  have  levell¬ 
ed  it  one-third,  it  dill  contains  the  archbifhopric  of 
Sprengel,  and  eleven  bifhopries,  mod  of  which  arc  the 
mod  considerable  of  Germany,  as  Wurtzburg,  Pader- 
born,  Hildcdieim,  Augfburg,  &c.  When  the  build¬ 
ing  of  the  papal  monarchy  was  completed  by  Gregory 
Vi  I.  the  arehbifhops  of  Mentz  became  powerful  enough 
to  be  at  tlie  head  of  the  empire.  In  the  13th  and  14th 
centuries,  they  were  fo  eminent  as  to  be  able  to  make 
emperors  without  any  foreign  affi dance  3  and  it  was  to 
011c  of  them  that  the  houfe  of  Hapfburg  was  indebted 
for  its  fird  elevation.  Since  the  boundaries  of  the  two 
powers  have  been  more  accurately  afeertained,  and  the 
temporal  has  fo  much  got  the  better  of  the  fpiritual,  the 
power  and  influence  of  the  arehbifhops  of  this  place 
have  of  courfe  been  much  reduced  3  ft  ill,  however,  they 
are  poifelfed  of  very  important  prerogatives,  which  they 
might  exert  with  much  more  efficacy  than  they  do, 
were  it  not  that  various  cireumttances  have  rendered 
them  too  dependent  on  the  emperors.  They  arc  ftill 
the  fpeakers  in  the  electoral  college,  have  the  appoint¬ 
ment  of  the  diets  under  the  emperor?,  and  may  order  a 
re-examination  of  the  proceedings  of  the  imperial  courts. 
Tliefe  high  privileges  are,  however,  too  much  lubjefl 
to  the  controul  of  the  houfe  of  Auftria  3  nor  are  their 
fpiritual  powers  any  longer  what  they  once  were. 
Their  fuffragan  bilhops  have  taken  it  into  their  heads 
that  all  biffiops  are  alike  as  to  power,  and  that  the  title, 
of  archbifliop  only  entitles  its  pofleflfor  to  the  fird  place 
amongft  brothers  who  arc  equal.  The  temporals,  how¬ 
ever,  which  are  ftill  annexed  to  this  chair,  make  him 
who  fits  in  it  rich  amends  for  the  diminution  of  his 
fpiritual  and  political  fplendor.  Though  he  does  not 
abfolutely  poflefs  the  largeft,  yet  he  certainly  has  the 
richcft  and  mofl:  peopled  domain  of  any  ccelefiaftical 
potentate  in  Germany.  The  country,  it  is  true,  does 
not  contain  more  than  J  25  German  miles  fquare,  -whereas 
the  archbifhopric  of  Saltzburg  contains  240  3  but  then 
Saltzburghas  only  250,000  inhabitants,  whereas  Mentz 
has  320,000.  The  natural  riches  of  the  territory  of 
Mentz,  and  its  advantageous  fituation,  make  a  fubjeft 
of  Mentz  much  richer  than  one  of  Saltzburg,  the  greateft 
part  of  which  is  only  inhabited  by  herdfmen.  In  the 
territory  of  Mentz  there  are  40  cities  3  in  that  of  Saltz¬ 
burg  only  feven.  The  tax  on  vcflels  which  go  down 
the  Rhine  of  itfelf  produces  60,000  guilders,  or  6000I. 
a-year,  which  is  nearly  as  much  as  all  the  mines  of 
Saltzburg  put  together,  excepting  only  the  fait  mine  at 
Halle.  The  tax  on  wine,  here  and  in  the  country  round, 
produces  the  court  above  100,000  guilders,  or  io,oool. 
a-ycar,  in  which  fum  we  do  not  reckon  the  cuftoms  of 
the  countries  which  lie  at  a  greater  diftancc.  Upon  the 
whole,  the  income  of  the  prefent  arehbifhop  may  be 
valued  at  1,700,000  guilders,  or  170,0001. 

If  the  lands  of  the  ele£lor  lay  all  together,  they  would 
produce  a  fufficiency  of  corn  and  all  the  prime  necef- 
iaries  of  life  3  but  as  fevcral  parts  of  them  lie  wide 
aiunder,  the  people  are  compelled  to  purehafe  a  great 
deal  from  foreigners.  The  capital  itfelf,  as  well  as 
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the  adjacent  Rhincgau,  depends  on  the  Palatinate  for 
its  corn,  notwithftanding  the* great  abundance  of  that 
and  every  other  fpceies  of  grain  in  its  own  pofleffions 
in  Wetterau.  The  nobleft  produ&ion  of  the  elector’s 
territory  on  the  Rhine  is  the  wine,  which  is  almoft 
the  only  true  Iihenifh.  Connoiffeurs,  indeed,  allow 
the  wines  of  Neirficin,  Baccarach,  and  a  very  few 
other  places  out  of  this  country,  to  be  true  Rhenifh  : 
but  they  do  not  give  this  name  to  the  wines  of  the 
Palatinate,  of  Bardon,  and  of  Alfatia.  There  is  a 
great  deal  of  wine  made  in  the  countries  which  lie  on 
the  fouth  and  weft  of  the  Rhine,  at  Laubenheim, 
Bodenheim,  Budcfheim,  and  Bingen  3  but  the  true 
Iihenifli,  that  which  infpires  fo  many  who  are  and  fo 
many  who  are  not  poets,  comes  only  from  the  Rhine- 
gau,  which  lies  on  the  northern  banks  of  the  Rhine. 
See  Rhinegau. 

The  civil  lift  of  the  archbifliop  (according  to 
Baron  Riefbeck),  is  by  much  too  immoderate  and 
expenfivc.  61  He  has  his  minifters,  his  eounfel- 
lors  of  flate,  and  eighty  or  ninety  privy  counfel- 
lors  of  various  denominations.  The  expence  of  this 
eflablifliment  is  very  difproportionate  to  the  revenue 
of  the  ftate.  This  is  owing  to  the  large  number  of 
poor  nobility,  who  can  only  accept  of  employments 
of  this  kind.  Ignorance  of  the  true  principles  of  go¬ 
vernment  are  the  eaufes  of  this  evil.  The  confequen- 
ces  are,  that  a  great  number  of  perfons,  who  might 
be  ufefully  employed,  live  in  idlenefs.  Even  the  mi¬ 
litary  eflablifliment  of  the  country  appears  to  me  more 
calculated  for  the  purpofe  of  feeding  a  hungry  nobi¬ 
lity  than  for  real  ufo.  At  the  acceffion  of  the  prefent 
elector,  though  the  whole  army  only  confided  of  2200 
men,  there  -were  fix  generals.  The  regular  eflablifli¬ 
ment  paid  for  and  fupported  by  the  country  is  8 OOO 
men  3  but  though  there  are  only  2000  men  kept  up, 
the  money  expended  for  their  fupport,  particularly 
that  given  to  numberlefs  ufelefs  officers,  might  be 
made  ufe  of  more  for  the  benefit  of  the  country.  The 
army  of  the  archbifliop  confifts  of  a  German  guard  of 
50  men  and  25  horfes,  a  Swifs  guard,  a  fquadron  of 
hufiars  of  130  men  (the  mofl  ufeful  troops,  as  they 
purge  the  land  of  robbers  and  murderers),  a  corps  of 
artillery  of  104  men,  three  regiments  of  infantry  of 
600  men  each,  and  fome  companies  belonging  to  the 
armies  of  Franconia  and  the  Upper  Palatinate.  Of 
the  fortifications  of  the  capital  wc  may  fay  much  the 
fame  as  of  the  army.  Were  they,  indeed,  improved 
and  kept  up  as  they  ought  to  be,  they  would  vie 
with  Luxemburg,  and  be  the  mofl  powerful  of  all  the 
barriers  againft  France.  It  is  true,  that  the  nature  of 
the  ground  does  not  allow  of  a  regular  plan  3  but  for 
Single  parts,  I  have  feen  no  place  of  the  fame  capabi¬ 
lities,  where  greater  advantages  have  been  taken  of 
the  ground  for  the  erection  of  the  feveral  ivorks.  The 
beauty,  as  well  as  fize  of  them,  is  indeed  an  obje6t  of 
great  wonder  3  but  though  the  circle  of  the  Upper 
Rhine,  and  even  the  empire  in  general,  has  laid  out 
great  fums  on  the  building  tliefe  fortifications,  parts 
of  them  are  not  finiffied,  and  parts  of  them  are  ready 
to  fall  to  pieces.  Their  extent,  indeed,  would  require 
a  great  army  to  man  them.  But  this,  as  -well  as  the 
maintaining  and  keeping  them  up,  is  evidently  beyond 
the  power  of  this  court;  or  indeed  of  the  whole  circle 
3X  '  of 
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to  be  looked  upon  as  one  of  the  things  which  ferve 
more  for  magnificence  than  real  ufe.” 

Mentz,  a  confiderable  town  of  Germany,  in  the 
circle  of  the  Lower  Rhine,  and  capital  of  the  deflo¬ 
rate  of  the  fame  name,  is  fituated  on  the  Rhine  near 
its  confluence  with  the  Maine,  20  imiles  north-weft  of 
Worms,  15  weft  of  Francfort,  and  75  ead  of  Triers, 
in  E.  Long.  8.  20.  N.  Lat.  40.  51.  This  city  claims 
a  right  to  the  invention  of  the  art  of  printing :  (fee 
I-Iiftorij  of  Printing).  Here  is  a  very  beautiful  quay 
along  the  river,  defended  by  feveral  works  Well  forti¬ 
fied  with  cannon.  That  part  of  the  city  which  ex¬ 
tends  towards  the  river  is  molt  populous.  The  belt 
vineyards  for  Rhenifh  wine  being  in  this  neighbour¬ 
hood,  Mentz  has  a  flouri thing  trade  in  that  commodi¬ 
ty  more  particularly  •  and  its  commerce  is  the  brifker, 
by  reafon  that  all  the  merchandife  which  pafies  up  and 
down  the  Rhine  flops  in  its  harbour  to  change  bot¬ 
toms. 

.  -'he  northern  part  of  the  city,  in  which  the  arch- 
bifhop  refides,  is  full  of  very  regular  buildings.  Here 
are  three  regular  ftrects,  called  the  Blerchen,  which  run 
parallel  to  each  other  from  the  banks  of  the  Rhine  to 
600  yards  within  the  city,  and  are  cut  almofl  regularly 
by  very  pretty  crofs  if reets.  The  archbifhop’s  palace 
lias  a  mod  commanding  view  of  tin  fe  flrcets,  the  Rhine, 
and  the  Rhinegau.  There  are  alfo  fome  good  build¬ 
ings  in  the  old  part  of  the  city.  The  market  of  beafls 
is  extremely  well  worth  feeing  \  and  you  here  and 
there  meet  with  other  agreeable  fpots.  The  market 
in  the  middle  of  the  town,  though  not  regular,  is  one 
of  the  prettied  places  in  Germany.  The  cathedral  is 
well  worth  notice.  It  is  an  immenfc  large  old  Go¬ 
thic  building,  the  fpire  of  which  was  flruck  with  light¬ 
ning  about  20  years  ago,  and  entirely  laid  in  affies. 
As  it  was  made  of  a  forefl  of  wood,  it  burned  14 
hours  before  it  was  entirely  eon  fumed.  To  prevent 
thefe  accidents  for  the  future,  the  chapter  had  the  pre~ 
lent  one  built  to  the  fame  height  in  Hone,  an  under¬ 
taking  which  cod  them  40,000  guilders  or  4000I. 
It  is  a  great  pity  (Baron  Riefheck  obferves)  that  it  is 
overloaded  with  fmall  ornaments :  and  a  dill  greater, 
that  this  wonderful  edifice  is  fo  choked  up  with  (hops 
and  houfes  as  to  be  hardly  more  than  half  vifible.  As, 
however,  houfes  and  (hops  are  very  dear  in  this  part 
of  the  town,  one  cannot  be  very  angry  with  the  chap¬ 
ter  for  choofing  rather  to  make  the  mod  of  its  ground, 
than  to  (how  off  the  church  to  the  bed  advantage.  The 
rent  of  a  {hop  and  a  fingle  room  to  live  in  is  150  guil¬ 
ders  or  15I.  per  annum  in  this  part  of  the  town. 
There  is  hardly  another  church  in  Germany  of  the 
height  and  length  of  this  cathedral  \  and  the  infide  of 
it  is  decorated  with  feveral  magnificent  monuments  of 
princes  and  other  great  perfonages.  Befides  the  ca¬ 
thedral,  the  city  of  Mentz  contains  feveral  other 
churches  in  the  modern  dvle,  very  well  worth  feeing, 
St  Peter’s,  and  the  Jefuit’s  church,  though  both  too 
much  loaded  with  ornament,  are  among  this  number. 
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therefore,  alfo  the  whole,  the  palaces  of  the  noblelfe  want  that  noble 
fimplicity  which  alone  conditutes  true  beauty  and  mag- ' 
ni licence.  .  In  another  century  the  externals  of  the  city 
will  be  quite  changed.  The  late  prince  built  a  great 
deal,  and  the  prefent  has  a  tade  for  the  fame  fort  of  ex¬ 
pence.  The  monks  and  governors  of  hofpitals  alfo  have 
been  forced  to  rebuild  their  houfes  $  fo  that  when  a  few 
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rnpre  dreets  arc  made  broader  and  draighter,  the  whole 
will  have  no  bad  appearance.  The  inhabitants,  who 
together  with  the  garrifen  amount  to  30,00c,  area  crO0d 
kind  of  people,  and,  like  all  the  catholics  of  Germany, 
make  great  account  of  a  good  table.  Their  faces  are 
intereding,  and  they  are  not  deficient  either  in  wit  or 
a£livity. 

There  are  few  cities  in  Germany  befides  Vienna 
which  contain  fo  rich  and  numerous  a  nobility  as  this 
does ;  there  are  fome  houfes  here  which  have  edates  of 
1 00,000  guilders,  or  io,oocl.  a-year.  The  counts  of 
Baffenheim,  Schonborn,  Stadion,  Ingelheim,  Elz,  Of- 
tein,  and  Walderdorf,  and  the  lords  of  Dahlberg,  Brei- 
tenbach,  with  fome  others,  have  incomes  of  from  30,000 
to  100,000  guilders.  Sixteen  or  eighteen  houfes  have 
from  15,000  to  30,000  guilders  annual  revenue.  The 
nobility  of  this  place  are  faid  to  be  fome  of  the  oldcd 
and  mod  untainted  in  Germany.  There  are  amongd 
them  many  perfons  of  extraordinary  merit,  who  join 
uncommon  knowledge  to  all  the  duties  of  a&ive  life* 
Upon  the  whole,  they  are  far  fuperior  to  the  greater 
part  of  the  German  nobility.  Their  education,  how¬ 
ever,  is  dill  too  diff.  The  fird  minider  of  the  court 
was  refufed  admittance  into  their  affemblies  for  not 
being  diffidently  noble  ;  and  they  think  they  degrade 
themfelves  by  keeping  company  with  bourgeois. 

The  clergy  of  this  place  are  the  riched  in  Germany, 
A  canonry  brings  in  3500  Rheniffi  guilders  in  a  mode¬ 
rate  year.  The  canonry  of  the  provod  brings  him  in 
40,000  guilders  a-year  )  and  each  of  the  deaneries  is 
worth  2600  guilders.  The  income  of  the  chapter  al¬ 
together  amounts  to  300,000  guilders.  Though  it  is 
forbidden  by  the  canons  of  the  church  for  any  one  to 
have  more  than  a  fingle  prebend,  there  is  not  an  ec- 
clefiadic  in  this  place  who  has  not  three  or  four  5  fo 
that  there  is  hardly  a  man  amongd  them  who  has  not 
at  lead  8000  guilders  a-ycar.  The  lad  provod,  a  count 
of  Elz,  had  prebends  enough  to  procure  him  an  in¬ 
come  of  75,000  guilders.  Exclufivc  of  the  cathedral, 
there  are  feveral  other  choirs  in  which  the  canonries 
bring  in  from  1200  to  1500  guilders  a-year.  To  give 
an  idea  of  the  riches  of  the  monaderies  of  this  place, 
Baron  Riefheck  informs  us,  that  at  the  definition  of 
the  Jefuits,  their  wine,  which  was  reckoned  to  fell 
extremely  cheap,  produced  120,000  rixdollars.  A 
little  while  ago  the  eletor  abolidied  one  Carthufian 
convent  and  two  nunneries,  in  the  holy  cellars  of  which 
there  was  found  wine  for  at  lead  500,000  rixdollars. 

M  Notwithdanding  this  great  wealth  (continues  our 
author),  there  is  not  a  more  regular  clergy  in  all 
Germany.  There  is  no  diocefe,  in  which  the  regula¬ 
tions  made  by  the  council  of  Trent  have  been  more 


Jiruun  luaucu  vviui  ornament,  are  among  ims  numDer.  tions  made  oy  tne  council  ot  1  rent  have  been  more 
The  church  of  the  Augudins,  of  which  the  inhabi-  dri&ly  adhered  to  than  they  have  here  5  the  archbi- 
tants  of  Mentz  are  fo  proud,  is  a  maderpiece  of  bad  dtops  having  made  a  particular  point  of  it  both  at  the 
tade  ,  but  that  of  Ignatius,  though  little  is  faid  about  time  of  the  reformation  and  ever  fince.  One  thing 
it,  would  be  a  model  of  the  antique,  if  here  likewife  which  greatly  contributes  to  keep  up  difeipline  is 
there  had  not  been  too  much  ornament  laviffied.  Upon  the  not  differing  any  pried  to  remain  in  the  country 

who 


MEN  [  531  ]  MEN 


Itfcntz  who  has  not  fixed  and  Rated  duties,  and  a  revenue  an- 
||  nexed  to  them.  Molt  of  the  irregularities  in  Bavaria, 
len  h-  Auttria,  and  other  countries,  arife  from  abbes  who  are 
obliged  to  fubfilt  by  their  daily  induftry  and  any 
mafies  which  they  can  pick  up.  Thefe  creatures  are 
entirely  unknown  here.  The  theological  tenets  of  this 
court  are  alfo  much  purer  than  thofe  of  any  other  ec- 
clefiaftical  prince  in  Germany.  I  was  pleafed  to  fee  the 
Bible  in  the  hands  of  fo  many  common  people,  efpe- 
cially  in  the  country.  1  was  told  that  the  reading  of 
it  was  not  forbidden  in  any  part  of  the  diocefe  }  only 
perfons  were  enjoined  not  to  read  it  through,  without 
the  advice  of  their  confeiTors.  For  a  long  time  fuper- 
ftition  has  been  hunted  through  its  utmofl  receffes  *, 
and  though  it  is  not  quite  poffble  to  get  entirely  clear 
of  pilgrimages  and  wonder-working  images,  you  will 
meet  with  no  pried  bold  enough  to  exorcife  or  to  preach 
fuch  nonfen fe  as  we  hear  in  the  pulpits  of  other  Ger¬ 
man  churches.” 

Though  the  trade  of  this  place  has  been  conftantly 
on  the  increafe  for  thefe  18  or  20  years  pad,  yet  it  is  by 
no  means  what  it  ought  to  be  from  the  fituation  and 
other  advantages.  The  perfons  here  who  call  themfelves 
merchants,  and  who  make  any  confiderable  figure,  are 
in  fa 61  only  brokers,  who  procure  their  livelihood  at 

Itlie  expence  of  the  country  or  territory  round,  or  who 
add  for  the  merchants  of  Francfort.  A  few  toy-diops, 
five  or  fix  druggids,  and  four  or  five  manufacturers  of 
tobacco,  are  all  that  can  poffibly  be  called  traders. 
There  is  not  a  banker  in  the  whole  town  *,  and  yet  this 
country  enjoys  the  daplc  privilege,  and  commands  by 
means  of  the  Maine,  Necker,  and  Rhine,  all  the  ex¬ 
ports  and  imports  of  Alfatia,  the  Palatinate,  Franconia, 
and  a  part  of  Suabia  and  Flefle,  as  far  as  the  Nether¬ 
lands.  The  port  too  is  conftantly  filled  with  (hips,  but 
few  of  them  contain  any  merchandife  belonging  to  the 
inhabitants  of  the  place.  The  French  took  it  by  fur- 
prife  in  Odlober  1792;  it  furrendered  to  the  king  of 
Pruflia  in  1793?  the  French  made  a  fruitlefs  attack 
upon  it  in  1795  *,  it  was  relieved  from  a  blockade  by 
the  Auftrians  in  1 79 6,  and  the  French  got  pofleffion  of 
it  in  Odlober  1797. 

MEN^TZEL,  Christian,  born  at  Fruftenwall  in 
the  Mittel-mark,  is  celebrated  for  his  fkill  in  medicine 
and  botany,  in  purfuit  of  which  he  travelled  through 
many  countries.  He  had  eorrefpondcnts  in  the  mod 
diftant  parts  of  the  world.  Fie  died  A.  D.  1701  about 
the  79th  year  of  his  age.  FIc  wras  a  member  of  the 
academy  dcs  Curieux  de  la  Nature .  His  works  are, 
I.  Index  nominum plantarum,  printed  at  Berlin  in  folio, 
1696;  and  reprinted  with  additions  in  1715,  under 
the  title  of  Lexicon  plantarum  polyglotton  univerfale . 
2.  A  Chronology  of  China,  in  German,  printed  at  Berlin 
1696,  in  qto.  The  following  manuferipts  of  his  cora- 
pofition  are  preferved  in  the  royal  library  at  Berlin. 
l.Sur  /’  Hijloire  Naturelle  du  B  raft  l,  in  four  volumes  fo¬ 
lio.  2.  Sur  les  Fleurs  et  les  Plantes  du  Japan,  with  co¬ 
loured  plates,  two  vols  folio. 

M  EN  US.  in  Ancient  Geography ,  a  river  of  Germany  5 
now  the  Maine ,  riling  in  Franconia,  and  running  from 
eall  to  weft  into  the  Rhine  at  Mentz. 

ME  NUT  HI  AS,  in  Ancient  Geography ,  an  ifland 
adjoining  to  the  north-eaft  of  the  promontory  Prafum 
of  Ethiopia  beyond  Egypt.  Some  take  it  to  be  Mada - 
fefcar,  or  the  ifland  St  Laurence .  Ifaac  Voflius  will 


have  it  to  be  Zanzibar;  Madagascar  being  at  a  greater  Menuthias 
diftance  from  the  continent  than  the  ancients  ever  failed  ^er]^}r0ff 
to,  whereas  Menuthias  was  nearer:  yet  tl  iough  Zan-  t  _  j 
zibar  be  nearer  the  continent,  it  is  however  nearer  the 
equator  than  Ptolemy’s  Menuthias,  placed  in  South  la¬ 
titude  1  2  !t  degrees. 

MENYANTHES,  Marsh-trefoil,  or  Bogbean; 
a  genus  of  plants  belonging  to  the  pentandria  clafs  ; 
and  in  the  natural  method  ranking  under  the  21ft  or¬ 
der,  Precice.  See  Botany  Index . 

MENZIKOFF,  Alexander,  was  originally  an  ap¬ 
prentice  to  a  paftry-cook  near  the  palace  of  Mofcow  ; 
but  by  a  fortunate  circumftance  was  drawn  from  that 
fituation  in  early  life,  and  placed  in  the  houfehold  of 
Peter  the  Great.  Having  made  himfelf  mafter  of  fe- 
veral  languages,  and  being  formed  for  war  and  for  bu- 
finefs,  he  firft  rendered  himfelf  agreeable,  and  after¬ 
wards  became  neeeffary  to  his  mafter.  He  aflifted 
Peter  in  all  his  proje6ls  )  and  was  rewarded  for  his  Ser¬ 
vices  with  the  government  of  Ingria,  the  rank  of 
prince,  and  the  title  of  major-general.  He  fignalized 
himfelf  in  Poland  in  1708  and  1709  }  but  in  1713  he 
was  accufed  of  embezzling  the  public  money,  and 
fined  in  300,000  crowns.  The  czar  remitted  the 
fine  5  and  having  reftored  him  to  favour,  gave  him 
the  command  of  an  army  in  the  Ukraine  in  1719, 
and  fent  him  as  his  ambafiador  into  Poland  in  1722. 
Conftantly  employed  about  the  means  of  preferving 
his  influence  after  the  death  of  his  mafter,  who  was 
then  evidently  on  the  decline,  MenzikofF  difeovered 
the  perfon  to  whom  the  czar  intended  to  leave  the 
fucceflion.  The  emperor  was  highly  offended,  and 
his  penetration  coft  him  the  principality  of  Plefcoff. 

Under  the  czarina  Catherine,  however,  he  was  higher 
in  favour  than  ever  *,  becaufe,  on  the  death  of  the 
czar  in  1725,  he  was  addivc  in  bringing  different  par¬ 
ties  in  Ruffia  to  agree  to  her  fucceflion.  This  prin- 
cefs  was  not  ungrateful.  In  appointing  her  fon-in- 
law  Peter  II.  to  be  her  facceffor,  flie  commanded  him 
to  marry  the  daughter  of  Menzikoff,  and  gave  the 
czar’s  Sifter  to  his  ion .  The  parties  were  a&uallv  be¬ 
trothed  :  and  Menzikoff  was  made  duke  of  Cozcl  and 
grand  Reward  to  the  czar.  But  this  fummit  of  eleva¬ 
tion  was  the  prelude  to  his  fall.  The  Dolgoroukis , 
favourites  of  the  czar,  had  influence  enough  to  pro¬ 
cure  his  banifhment,  together  with  that  of  his  family, 
to  one  of  bis  own  eftates  at  the  diftance  of  250  leagues- 
from  Mofcow.  He  had  the  imprudence  to  leave  the 
capital  with  the  Splendor  and  magnificence  of  a  go-? 
vernor  going  to  take  poffefllon  of  his  province.  His 
enemies  took  advantage  of  this  circumftance  to  in¬ 
flame  the  indignation  of  the  czar.  At  fome  diftance 
from  Mofcow  he  was  overtaken  by  a  detachment  of 
foldiers.  The  officer  who  commanded  them  made  him 
alight  from  his  chariot,  which  he  fent  back  to  Mof¬ 
cow  \  and  placed  him  and  his  whole  family  in  covered 
waggons,  to  be  conduced  into  Siberia,  in  the  habit 
of  peafants.  When  he  arrived  at  the  place  of  his  def- 
ti nation,  he  was  prefented  with  cows  and  fheep  big 
with  young,  and  poultry,  without  knowing  from 
whom  he  received  the  favour.  His  houfe  was  a  Ample 
cottage  5  and  his  employment  was  to  cultivate  the 
ground,  or  to  fuperintend  its  cultivation.  New  caufes 
of  forrow  were  added  to  the  feverities  of  exile.  His 
wife  died  in  the  journey ;  he  had  the  misfortune  to  lofe 
3  X  2  one  > 
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011c  of .  his  daughters  by  the  fm  all  pox  ;  and  his  other 
two  children  were  feized  with  the  fame  difcafe,  but  re¬ 
covered.  He  funk  under  his  misfortunes,  Novem¬ 
ber  2.  1729$  and  was  buried  befide  his  daughter,  in  a 
little  chapel  which  he  had  built.  ’His  misfortunes  had 
infpired  him  with  fentiments  of  devotion,  which,  amid 
the"  fplendor  of  his  former  fituation,  lie  had  altogether 
tfeglc&ed.  His  two  furviving  children  enjoyed  greater 
liberty  after  the  death  of  their  father.  The  officer 
permitted  them  to  attend  public  worfhip  on  Sundays  by 
turns.  One  day  when  his  daughter  was  returning  from 
The  village,  fhe  heard  herfelf  accoHed  by  a  peafant 
from  the  window  of  a  cottage,  and,  to  her  great  fur* 
prife,  recognifed  in  this  peafant  the  perfecutOr  of  her 
family,  Dolgorouki  ;  who,  in  his  turn,  had  fallen  a 
facrifice  to  the  intrigues  of  the  court.  She  communica¬ 
ted  this  intelligence  to  her  brother,  who  could  'not  be¬ 
hold,  without  emotion,  this  new  in  fiance  of  the  vanity 
and  infiabilitv  of  honours  and  power.  Young  Menzi- 
koff  and  his  filter  were  foon  alter  recalled  to  Mofcow 
by  the  czarina  Ann  ;  and  left  Dolgorouki  in  poffeffion 
of  their  cottage.  He  was  made  captain  of  the  guards, 
and  received  the  fifth  part  of  his  father’s  poffeflions! 
His  filter  was  appointed  maid  of  honour  to  the  emprefs, 
and  afterwards  married  to  great  advantage. 

MENZINI*  Benedict,  a  celebrated  Italian  poet, 
born  at  Florence*  Was  profeffor  of  eloquence  at  the  col¬ 
lege  Della  Sapienza  at  Rome,  where  he  died  in  1704. 
He  wrote,  1.  The  art  of  poetry.  2.  Satires,  elegies, 
hymns,  and  the  Lamentations  of  Jeremiah.  3.  Aca¬ 
demia  Tifculana ,  a  work  in  verfe  and  profe,  which 
pafles  for  his  mafterpiece. 

MEOTIS,  or  Palus  Meotis,  a  fea  of  Turkey, 
which  divides  Europe  from  Afia  ;  extending  from 
Crim  Tartary  to  the  mouth  of  the  river  Don  or  Ta- 
nais. 

MEPHITIC,  a  name  exprefling  any  kind  of  noxi¬ 
ous  vapour  ;  but  generally  applied  to  that  fpecies  of 
vapour  called  fixed  air.  See  Carbonic  Acid,  Chemi¬ 
stry  Index. 

MEPHITIS  FANum,  a  temple  ere&ed  to  the  god- 
clefs  Mephitis,  near  Lac  us  Amfanfti  ;  who  was  wor- 
fhipped  alfo  at  Cremona.  Figuratively,  Mephitis  de¬ 
notes  a  noifome  or  peflilential  exhalation,  (Virgil). 

MEQJJINEZ,  or  Miquinez,  the  northern  capital 
of  the  Morocco  empire,  Hands  at  the  extremity  of  the 
province  of  Beni  Haffen,  80  leagues  north  from  the 
city  of  Morocco  (which  is  the  fouthern  imperial  city), 
and  20  to  the  eaH  of  Sallee  and  the  ocean.  Maknaffa, 
its  founder,  built  it  firft  at  the  bottom  of  a  valley  ;  but 
Muley  Ifmael  extended  it  confiderably  over  the  plain 
that  lies  to  the  weH  of  the  valley*  It  is  furrounded 
with  well  cultivated  fields  and  hills,  adorned  with  gar¬ 
dens  and  olive  plantations,  and  abundantly  watered  with 
rivulets.  Accordingly,  fruits  and  kitchen  Huffs  thrive 
here  exceedingly,  and  even  the  fuperior  urbanity  of  the 
inhabitants  announces  the  temperature  of  the  climate. 
The  winter  indeed  is  very  inconvenient,  on  account  of 
the  dirtinefs  of  the  town,  the  Hreets  not  being  paved, 
and  the  foil  being  flimy. 

Mequinez  is  furrounded  with  walls  ;  the  palace  itfelf 
is  fortified  with  two  baffions,  on  which  formerly  fome 
fmall  guns  were  mounted.  Muley  Ifmael,  and  Muley 
Abdallah,  often  in  this  city  refiffed  tire 'efforts  of  the 
B.rebes,  the  (worn  enemies  of  their  tyranny.  To  the 
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weft  are  fecn  fome  Walls  of  circumvallation,  fix  feet  in 
height,  which  were  probably  mere  intrench ments  for 
the  infantry  ;  the  attacks  of  the  Brebes  being  only 
bidden  and  momentary  inroads,  which  did  not  require 
a  long  defence.  There  is  at  Mequinez,  as  well  as  at 
Morocco,  a  walled  and  guarded  fuburb  for  the  Jews, 
lhe  houfes  are  neater  here  than  at  Morocco.  The 
Jews  here  are  more  numerous  ;  and  they  can  turn  their 
mdufiry  to  greater  account,  bccaufe  the  Moors  in  this 
city  are  more  poiifhed,  and  (being  nearer  to  Europe) 
more  vifited,  than  thofe  in  the  fouthern  parts.  Near 
the  Jewry,  there  is^  another  enelofed  and  feparate  quar¬ 
ter,  called  the  Negro  town.  It  Was  built  by  Muley  If. 
mael,  for  the  accommodation  of  thofe  black  families 
which  compofed  hbYoldiery.  This  town  is  now  unin¬ 
habited,  as  are  all  thofe  deHined  for  the  fame  ufe 
through  the  reff  of  the  empire. 

At  the  fouth-eaff  extremity  of  the  city 'Hands  the 
palace  of  the  emperor,  which  was  built  by  Muley  If* 
mael.  The  fpace  Occupied  by  this  palace  is  very 
great ;  it  includes  feveral  gardens,  elegantly  difpofed, 
and  well  watered.  There  is  a  large  garden  in  the 
centre,  furrounded  by  a  vaH  and  pretty  regular  gal¬ 
lery  reHing  on  columns,  which  communicates  with 
the  apartments.  Thofe  of  the  women  are  very  fpaci- 
ous,  and  have  a  communication  with  a  large  chamber 
which  looks  into  the  garden.  As  you  pafk  from  one 
apartment  to  another,  you  find  at  intervals  regular  court3 
paved  with  fquare  pieces  of  black  and  white  marble  ;  in 
the  middle  of  thefe  courts  rs  a  marble  bafin,  from  the 
centre  of  which  rifes  a  jet  d'eau,  and  the  water  falls 
down  into  this  bafin.  1  hefe  fountains  are  numerous  in 
the  palace  ;  they  are  ufeful  for  domefiic  purpofes,  and 
they  ferve  for  the  ablutions,  which  the  fcruples  of  the 
Mahometans  have  exceedingly  multiplied.  The  palaces 
of  the  Moofifh  kings  are  large,  bccaufe  they  are  com¬ 
pofed  only  of  one  range  of  apartments  ;  thefe  are  long 
and  narrow,  from  18  to  20  feet  high  5  they  have  few 
ornaments,  and  receive  the  light  by  two  large  folding 
doors,  which  arc  opened  more  or  lefs  as  occafion  r£ 
quires..  The  rooms  are  always  lighted  from  a  fquare 
court  in  the  centre,  which  is  generally  encompaffed 
with  a  colonnade. 

The  Moors  here  are  more  courteous  than  thofe  *in- 
the  fouthern  parts  ;  they  are  civil  to  Hrangers,  and  in¬ 
vite  them  into  their  gardens,  which  are  Very  neat. 
The  women  in  this  part  of  the  empire  arc  beautiful  • 
they  have  a  fair  complexion,  with  fine  black  eyes,  and 
white  teeth.  I  have  fometimes  feen  Them  taking  the 
air  on  the  terraces  ;  they  do  not  hide  the mfelvcs  from 
Europeans,  but  retire  very  quickly  on  the  appearance 
of  a  Moor. 

ME  R  A  -  DE  -  A  STA ,  formerly  a  large  town  of  An- 
dalufla,  feated  on  the  river  Guadaleta,  between  Areos 
and  Xeres  de  la  Frontera  ;  but  now  only  a  large  heap 
of  rums.  Here  the  Arabs  conquered  Roderick  the  laft 
king  of  the  Goths,  and  by  that  vidlory  became  mafiers 
of  Spain  in  713. 

'MERCATOR,  Gerard,  one  of  the  moH  cele¬ 
brated  geographers  of  his  time,  was  born  at  Rurc- 
monde  in  1512.  He  applied  himfelf  with  fuch  in- 
dufiry  to  geography  and  mathematics,  that  he  is  faid 
to  have  frequently  forgot  to  eat  and  drink.  The  em¬ 
peror  Charles  V.  had  a  particular  efieem  for  him,  and 
the  duke  of  Juliers  made  him  his  cofmograplier.  He 

compofed 
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iiVforrator  compofed  a  ehronology,  fome  geographical  tables,  an 
I!  atlas,  &e.  engraving  and  colouring  the  maps  him- 
Mer chant.  jqe  filed  in  1 594.  His  method  of  laying  down 

"  f "  charts  is  dill  ufed,  and  bears  the  name  of  Mercator's 
> charts . 

Mercator,  Nicholas ,  an  eminent  mathematician  in 
Hhe  17th  eentury,  Was  born  at  Holdein  in  Denmark  5 
and  eame  to  England  about  the  time  of  the  redoration, 
-where  he  lived  many  years.  He  was  fellow  of  the 
'Royal  Soeiety  *,  and  endeavoured  to  reduee  aflrology  to 
'rational  principles,  as  appeared  from  a  MS.  of  his  in 
-the  poffeffion  of  William  Jones,  Efq.  He  publifhed  fe- 
veral  works,  particularly  Cofmographia.  He  gave  the 
quadrature  of  the  hyperbole  by  an  infinite  feries  $ 
which  was  the  firft  appearanee  in  the  learned  world  of 
a  feries  of  this  fort  drawn  from  the  particular  nature  of 
the  curve,  and  that  in  a  manner  very  new  and  ab- 
ftra&ed. 

MERCATOR's  Sailing ,  that  performed  by  Mereator’s 
‘chart.  See  Navigation. 

MERC  ATORUM  festum,  was  a  fedival  kept  by 
the  Roman  merchants  on  the  15th  of  May,  in  ho¬ 
nour  of  Mereury,  who  prefided  over  merchandife.  A 
fow  was  faerifieed  on  the  oeeafion,  and  the  people 
prefent  fprinkled  themfelves  with  water  fetehed  from 
the  ‘fountain  ealled  aqua  Mercurii  ;  the  whole  conclud¬ 
ing  with  prayers  to  the  god  for  the  profperity  of 
trade. 

MERCHANT,  a  perfon  who  buys  and  fells  com¬ 
modities  in  grofs,  or  deals  in  exchanges  ;  or  that  traf¬ 
fics  in  the  way  of  eommeree,  either  by  importation  or 
exportation.  Formerly  every  one  who  was  a  buyer  or 
feller  in  the  retail  way  was  called  a  merchant ,  as  they 
dill  are  both  in  France  and  Holland  5  but  here  diop- 
keepers,  or  thofe  who  attend  fairs  or  markets,  have 
lod  that  appellation. 

Previous  to  a  perfon’s  engaging  in  a  general  trade, 
and  becoming  an  univerfal  dealer,  he  ought  to  treafure 
up  fueh  a  fund  of  ufeful  knowledge  as  will  enable  him 
to  earry  it  on  with  eafe  to  himfelf,  and  without  ri(k- 
ing  fueh  lodes  as  great  ill-eonecrted  undertakings 
would  naturally  expofe  him  to.  A  merchant  diould 
therefore  be  acquainted  with  the  following  parts  of 
commercial  learning  :  1.  He  diould  write  properly  and 
corredlly.  2.  Underftand  all  the  rules  of  arithmetic 
that  have  any  relation  to  eommeree.  3.  Know  how 
to  keep  books  of  double  and  lingle  entry,  as  journals, 
a  leger,  &.e.  4.  Be  expert  in  the  forms  of  invoices, 

accounts  of  fales,  policies  of  infuranees,  eharter-par- 
ties,  bills  of  lading,  and  bills  of  exchange.  5.  Know 
the  agreement  between  the  money,  weights,  and  mea- 
furcs C  of  all  parts.  6.  If  he  deal  in  filk,  woollen, 
linen,  or  hair  manufadlures,  he  ought  to  know  the 
places  where  thefe  different  forts  of  merchandifes  are 
manufa6lured,  in  what  manner  they  are  made,  what  are 
the  materials  of  which  they  are  eompofed,  and  from 
whenee  they  eome,  the  preparations  of  thefe  materials 
before  working  up,  and  the  places  to  which  they  are 
fent  after  their  fabrication.  7.  He  ought  to  know  the 
lengths  and  breadths  which  filk,  woollen,  or  hair  fluffs, 
linen,  eottons,  fuftians,  &e.  ought  to  have  according 
to  the  feveraL  ftatutes  and  regulations  of  the  plaees 
wrhere  they  are  manufactured,  with  their  different  priees, 
aeeording  to  the  times  and  feafons  *,  and  if  he  ean  add 
-to  his  knowledge  the  different  dyes  and  ingredients 


which  form  the  various  eolours,  it  will  not  be  ufelefs.  Merchant. 
8.  If  he  confines  his  trade  to  that  of  oils,  W'incs,  &e. 
he  ought  to  inform  himfelf  particularly  of  the  appear¬ 
ances  of  the  fuceeeding  erops,  in  order  to  regulate  his 
difpofiiig  of  wThat  he  has  oil  hand  \  and  to  learn  as  ex¬ 
actly  as  he  ean  what  they  have  produced  when  got  in, 
for  his  direction  in  making  the  neceffary  purchafes  and 
engagements.  9  He  ought  to  be  acquainted  with  the 
forts  of  merchandife  found  more  in  one  country  than 
another,  thofe  whieh  are  fcaree,  their  different  fpeeies 
and  qualities,  and  the  propereft  method  for  bringing 
them  to  a  good  market  either  by  land  or  fea.  10.  To 
know  which  are  the  merehandifes  permitted  or  prohi¬ 
bited,  as  well  on  entering  as  going  out  of  the  king¬ 
doms  or  ffates  where  they  are  made.  1 1 .  To  be  ac¬ 
quainted  with  the  priee  of  exchange,  aeeording  to  the 
eourfe  of  different  places,  and  what  is  the  caufe  of  its 
rife  and  fall.  1 2.  To  know  the  cuftoms  due  on  im¬ 
portation  or  exportation  of  merchandifes,  aeeording  to 
the  ufage,  the  tariffs,  and  regulations,  of  the  plaees  to 
which  he  trades.  13.  To  know  the  beff  manner  of 
folding  up,  embaling,  or  tunning,  the  merehandifes  for 
their  prefervation.  14.  To  underftand  the  priee  and 
condition  of  freighting  and  infuring  (hips  and  mer- 
ehandife.  15.  To  be  acquainted  with  the  goodnefs 
and  value  of  all  neeeffaries  for  the  conftrudtion  and  re¬ 
pairs  of  (hipping,  the  different  manner  of  their  build- 
ing j  what  the  wood,  the  marts,  eordage,  cannons, 
fails,  and  all  requifites,  may  eoft.  16.  To  know  the 
wages  eommonly  given  to  the  captains,  offieers,  and 
failors,  and  the  manner  of  engaging  with  them. 

17.  He  ought  to  under  flan  d  the  foreign  languages,  or 
at  leaft  as  many  of  them  as  he  ean  attain  to  ;  thefe 
may  be  redueed  to  four,  viz.  the  Spanifh,  which  is- 
ufed  not  only  in  Spain  but  on  the  coaft  of  Afriea, 
from  the  Canaries  to  the  Cape  of  Good  Hope  :  the 
Italian,  which  is  underftood  on  all  the  coafts  of  the 
Mediterranean,  and  in  many  parts  of  the  Levant  :  the 
German,  whieh  is  underrtoed  in  almoft  all  the  northern 
countries  ;  and  the  French,  whieh  is  now  become  al¬ 
moft  univerfally  eurrent.  18.  He  ought  to  be  ac¬ 
quainted  with  the  eonfular  jurifdidtion,  with  the  laws, 
euftoms,  and  ufages  of  the  different  countries  he  docs 
or  may  trade  to  5  and  in  general  all  the  ordinances 
and  regulations  both  at  home  and  abroad  that  have 
any  relation  to  commerce.  19.  Though  it  is  not  ne- 
ceffary  for  a  merchant  to  be  very  learned,  it  is  proper 
that  he  (hould  know  fomething  of  hiftory,  particularly 
that  of  his  owm  country  5  geography,  hydrography,  or 
the  feienee  of  navigation  *,  and  that  he  be  acquainted 
with  the  difeoveries  of  the  countries  in  which  trade  is 
eftablHhed,  in  vThat  manner  it  is  fettled,  of  the  compa¬ 
nies  formed  to  fupport  thofe  eftablifhments,  and  of  the 
eolouies  they  have  fent  out. 

All  thefe  branches  of  knowledge  are  of  great  fer- 
vice  to  a  merchant  vrho  carries  on  an  extennve  eom¬ 
meree  ;  but  if  his  trade  and  his  views  are  more  limited, 
his  learning  and  knowledge  may  be  fo  too  :  but  a 
material  requifite  for  forming  a  merchant  is,  his  having 
on  all  oceafions  a  flridl  regard  to  truth,  and  his  avoid¬ 
ing  fraud  and  deeeit  as  corroding  cankers  that  muft 
inevitably  deftroy  his  reputation  and  fortune. 

Trade  is  a  thing  of  fo  univerfal  a  nature,  that  it  is 
impoffible  for  the  lavTs  of  Britain,  or  of  any  other  na¬ 
tion,  to  determine  all  the  affairs  relating  to  it  5  there¬ 
for© 
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Merchant  fore  all  nations,  as  well  as  Great  Britain,  fliow  a  parti-  dominions. 
Mercia. 


cuiar  regard  to  the  law-merchant,  which  is  a  law  made 
—  hy  merchants  among  thenifelves  :  however,  mer~ 
chants  and  other  Grangers  are  fubjea  to  the  laws  of  the 
country  in  which  they  refide.  Foreign  merchants  are 
to  fell  their  mcrchandife  at  the  port  where  they  land, 
in  grofs,  and  not  by  retail  ;  and  they  are  allowed  to  be 
paid  in  gold  or  filver  bullion,  in  foreign  coin  or  jewels, 
*which  may  be  exported.  If  a  difference  arifes  between 
the  king  and  any  foreign  flate,  the  merchants  of  that 
Hate  are  allowed  fix  months  time  to  fell  their  effe&s 
and  leave  the  kingdom;  during  which  time  they  are 
to  remain  free  and  uumolefted  in  their  perfons  and 
goods.  See  the  articles  Commerce,  and  Mercantile 
Law. 

MERCHEF  (Merchetum),  a  fine  or  compofition 
paia  "c-.y  infe  ior  tenants  to  the  lord,  for  liberty  to  dif- 
pofe  oi  their  daughters  in  marriage.  No  baron,  or  mi¬ 
litary  tenant,  couid  marry  his  foie  daughter  and  heir, 
without  fitch  leave  purchafed  from  the  king,  pro  mari- 
tanda  fdia.  And  many  of  our  fervile  tenants  could  nei¬ 
ther  fend  their  fons  to  fchool,  nor  give  their  daughters 
in  marriage,  without  exprefs  leave  from  the  fuperior 
lord.  See  Kennet’s  Gloffary  in  Marita gium.  See  alfo 
Marciiei,  under  which  word  it  is  dated,  and  very  ge- 
nerallv  underftood,  that  this  was  a  right  claimed  by  the 
lord  of  the  manor  in  the  time  of  the  feudal  fvflcm  of 
parting  the  firll  night  after  marriage  with  his  female  vi'- 
lain.  According  to  Mr  Artie,  the  mercheta  was  a  com¬ 
pact  between  the  lord  and  his  vaffal  for  the  redemption 
of  an  offence  committed  by  the  vaffal ’s  unmarried 
daughter;  and  alfo  a  fine  paid  by  a  fokeman  or  a  vil¬ 
lain  to  his  lord  for  permiflion  to  marry  his  daughter  to  a 
free  man  ;  and  in  cafes  where  the  vaffal  gave  away  his 
daughter  without  having  obtained  this  licenfe,  he  fub- 
je&ed  himfelf  to  a  heavier  fine. 

MERCIA,  the  name  of  one  of  the  feven  kingdoms 
founded  in  England  by  the  Saxons.  Though  the  lated 
formed,  it  was  the  larged  of  them  all,  and  grew  by  de¬ 
grees  to  be  by  far  the  mod  powerful.  On  the  north  it 
was  bounded  by  the  Humber  and  the  Merfey,  which  fc- 
parated  it  from  the  kingdom  of  Northumberland  ;  on 
the  ead  by  the  fea,  and  the  territories  of  the  Ead 
Angles  and  Saxons  ;  on  the  fouth  by  the  river  Thames; 
and  on  the  wed  by  the  rivers  Severn  and  Dee.  It 
comprehended  well  nigh  17  of  our  modern  counties, 
being  equal  in  fize  to  the  province  of  Languedoc  in 
France  ;  very  little,  if  at  all,  lefs  than  the  kingdom  of 
Arragon  in  Spain  ;  and  fuperior  in  fize  to  that  of  Bo¬ 
hemia  in  Germany. 

.  Pencta  is  regarded  as  its  fird  monarch  ;  and  the 
kingdom  is  thought  to  derive  its  name  from  the  Saxon 
word  mere,  which  fignifies  “  a  march,  bound,  or  li¬ 
mit,”  becaufe  the  other  kingdoms  bordered  upon  it 
on  every  fide ;  and  not  from  the  river  Merfey,  as  fome 
would  perfuade  us.  Penda  affumed  the  regal  title 
A.  D.  626,  and  was  of  the  age  of  50  at  the  time  of 
Ins  ac  cedi  on  ;  after  which  he  reigned  near  thirty  years. 
He  was  of  a  mod  furious  and  turbulent  temper,  break- 
inn-  at  different  times  with  almod  all  his  neighbours 
calling  m  the  Britons  to  his  afliftance,  and  {bedding 
more  Saxon  blood  than  had  been  hitherto  fpiiled  in 
all  their  mteftine  quarrels.  He  killed  two  kino*  of 
Northumberland,  three  of  the  Eaft  Angles,  and  com- 
pelled  Kenwall  king  of  the  Weft  Saxons  to  quit  his 
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.  ,  ,H®  was  at  ltr>gth  flain,  w*th  moft  of  the 
princes  ot  his  family,  and  a  multitude  of  his  fubicas  ' 
in  a  battle  fought  not  far  from  Leeds,  by  OAvy  kin* 
of  Northumberland.  This  battle,  which  the  Saxon 
chronicle  tells  us  was  fought  at  Winwidfield,  A.  D 
655,  made  a  great  change  in  the  Saxon  affairs,  which 
the  unbridled  fury  of  Penda  had  thrown  into  great 
confufion.  He  had  the  year  before  killed  Anna  king 
oi  the  Eaft  Angles  in  battle,  wliofe  brother  Etlicl- 
red  uotwithftanding  took  part  with  Penda.  On  the 
other  hand,  Penda,  the  eldeit  fon  of  Penda,  to  whom 
his  lather  had  given  the  ancient  kingdom  of  the  Mid 
Angles,  had  two  years  before  married  the  natural 
daughter  of  King  Ofwy,  and  had  been  baptized  at 
his  court.  At  that  time  it  fhould  feem  that  Ofwy 
and  Penda  were  upon  good  terms  ;  but  after  the  lat¬ 
ter  had  conquered  the  Eaft  Angles,  lie  rofolved  to 
turn  his  arms  again!!  the  kingdom  of  Northumberland. 
Ulwy  by  no  means  had  provoked  this  rupture  ;  on  the 
contrary,  Bede  tells  us  that  he  offered  large  fums  of 
money  and  jewels  of  great  value,  to  purchafe  peace: 
thele  offers  being  rejected,  he  was  reduced  to  the  ne- 
ceffity  of  deciding  the  quairel  by  the  fword.  The 
river  near  which  the  battle  was  fought  overflowing 
there  were  more  drowned  than  killed.  Amongil  thefe* 
as  the  Saxon  chronicle  fays,  there  were  thirty  princes 
of  the  royal  line,  fome  of  whom  bore  the  title  of 
hngs ;  and  alfo  Ethelred  king  of  the  Eaft  Angles 
who  fought  on  the  fide  of  Penda  againd  his  family  and 
country. 

His  fon  Penda,  who  married  the  daughter  of  that 
conqueror  became  a  Chriftian,  and  was  not  long  after 
murdered,  as  is  laid,  by  the  malice  of  his  mother.  His 
brother  Wolf  her  becoming  king  of  Mercia,  embraced 
in  procefs  of  time  the  faith  of  the  gofpel,  and  proved 
a  very  vi&orious  and  potent  monarch  ;  and  is,  with  no 
fewer  than  feven  of  his  immediate  fucceffors,  commonly 
dyled  king  of  the  Anglo-Saxons ,  though  none  of  them 
are  owned  in.  that  quality  by  the  Saxon  chronicle.  But 
though  poffibly  none  of  them  might  enjoy  this  ho¬ 
nour,  they  were  undoubtedly  very  puiflant  princes, 
maintaining  great  wars,  and  obtaining  many  advan¬ 
tages  over  the  fovertigns  of  other  Saxon  dates,  and 
efpecially  the  Ead  Angles,  whom  they  reduced.  ’  The 
extent  of  the  Mercian  territories  was  fo  ample  as  to 
admit,,  and  fo  fituated  as  to  require,  the  eondituting 
fub ordinate  rulers  in  fevers!  provinces ;  to  whom,  cfpe- 
eially  if  they  were  of  the  royal  line,  they  gave  the  title 
o i  kings;  which  cecadons  fome  etmfufion  m  their  luf- 
tory.  Befides  the  edablilhing  epifcopal  fees  and  con¬ 
vents,  the  Saxon  monarchs  took  other  methods  for 
improving  and  adorning  their  dominions ;  and  as  Mer¬ 
cia  was  the  larged,  fo  thefe  methods  were  mod  con- 
fpicuous  therein.  Coventry,  as  being  fituated  in  the 
centre,  was  ufually,  but  not  always,  the  royal  refi- 
dence.  Penda,  who  was  almod  continually  in  a  date 
of  war,  lived  as  his  military  operations  directed,  in 
fome  great  town  on  the  frontiers.  Wolfher  built  a 
cadle  or  fortified  palace  for  his  own  refidtnee,  which 
bore  his  name. — Offa  kept  his  court  at  Sutton  Walls 
near  Hereford. 

In  each  of  the  provinces  there  refided  a  chief  magi- 
ftrate  5  and  if  he  ivas  of  the  royal  blood,  had  ufoally 
the  title  of  king.  Penda,  at  the  time  he  married  Of- 
■vvy’s  daughter,  had  the  title  of  king  of  LeiceJIer.— 

Ethelred 


Mercia. 
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Mercia  Ethelred  made  his  brother  Merowald  king  of  Here- 
t!  ford  ;  who,  dying  without  iffue,  bequeathed  it  to  his 
Mercury.  y0Unger  brother  Mercelm.  The  like  honours  were 
'  fometimes  conferred  upon  the  princeffes  ;  and  hence, 
in  Mercia  efpecially,  we  occafionally  read  of  vice¬ 
queens- .  By  thefe  means  the  laws  were  better  executed, 
the  obedience  of  the  fubjeCts  more  effectually  fecured, 
and  the  fplendour  of  thefe  refidences  conftantly  kept  up 
and  augmented. 

At  length  the  crown  devolving  fometimes  on  mi¬ 
nors  and  fometimes  on  weak  prinees,  inteftine  fac¬ 
tions  alfo  prevailing,  the  force  of  this  hitherto  mighty 
kingdom  began  fen  fibly  to  decline.  This  falling  out 
in  the  days  of  Egbert,  the  moft  prudent  as  well  as 
the  molt  potent  monarch  of  the  Weft  Saxons,  he 
took  advantage  of  thefe  circumftances  ;  and  having 
encouraged  the  Eaft  Angles  to  make  an  attempt  for 
the  recovery  of  their  independence,  he,  in  a  conjunc¬ 
ture  every  way  favourable  to  his  defign,  broke  with 
the  Mercians,  and  after  a  fhort  war  obliged  them  to 
fubmit.  But  this  was  not  an  abfolute  conqueft,  the 
kings  of  Mercia  being  allowed  by  him  and  his  fuc- 
ceifors  to  retain  their  titles  and  dominions,  till  the 
invafion  of  the  Danes  put  an  end  to  their  rule,  when 
this  kingdom  had  fubfifted  above  250  years  ;  and 
when  the  Danes  were  afterwards  expelled  by  the  Weft 
Saxons,  it  funk  into  a  province,  or  rather  was  divided 
into  many. 

MERCURIAL,  fomething  confifting  of,  or  relating 
to,  mercury. 

MERCURIALIS,  Dogs  Mercury;  a  genus  of 
plants  belonging  to  the  dioeeia  clafs  ;  and  in  the  natu¬ 
ral  method  ranking  under  the  38th  order,  Tricoccce. 
See  Botany  Index. 

MERCURIFiC  ATION,  in  metallurgic  chemiftry, 
the  obtaining  the  mercury  from  metallic  minerals  in 
its  fluid  form.  See  Chemistry  and  Mineralogy 
Index . 

MERCURY,  or  Quicksilver.  See  Chemistry 
and  Mineralogy  Index . 

Mercury,  in  the  heathen  mythology.  See  Her¬ 
mes. 

Moft  of  the  aflions  and  inventions  of  the  Egyptian 
Mercury  have  likewife  been  aferibed  to  the  Grecian, 
who  wras  faid  to  be  the  fon  of  Jupiter  and  Maia,  the 
daughter  of  Atlas.  No  one  of  all  the  heathen  divini¬ 
ties  had  fo  many  fundlions  allotted  to  him  as  this  god  : 
he  had  contl ant  employment  both  day  and  night,  ha¬ 
ving  been  the  common  minifter  and  meffenger  of  the 
whole  Pantheon  ;  particularly  of  his  father  Jupiter, 
whom  he  ferved  with  indefatigable  labour,  and  fome¬ 
times,  indeed,  in  a  capacity  of  no  very  honourable 
kind.  Lucian  is  very  pleafant  upon  the  multitude  of 
his  avocations  ;  and,  according  to  the  confeftion  of  the 
emperor  Julian,  Mercury  was  no  hero,  but  rather  one 
who  infpired  mankind  with  wit,  learning,  and  the  or¬ 
namental  arts  of  life,  than  with  courage.  The  pious 
emperor,  however,  omits  fome  of  his  attributes  *,  for 
this  god  was  not  only  the  patron  of  trade,  but  alfo  of 
theft  and  fraud. 

Amphion  is  faid,  by  Paufanias,  to  have  been  the  firft 
that  eretted  an  altar  to  this  god  ;  who,  in  return,  in- 
vefted  him  with  fuch  extraordinary  powers  of  mufic 
(and  mafonry),  as  to  enable  him  to  fortify  the  city  of 
Thebes  in  Boeotia,  by  the  mere  found  of  liis  lyre. 
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Horace  gives  us  the  beft  part  of  his  chara&er  : 

Thou  god  of  wit,  from  Atlas  fprung, 

Who  by  perfuafive  pow’r  of  tongue, 

And  graceful  exercifc,  refin’d 
The  favage  race  of  human  kind, 

Hail  !  winged  meffenger  of  Jove, 

And  all  th’  immortal  pow’rs  above. 

Sweet  parent  of  the  bending  lyre, 

Thy  praife  ftiall  all  its  founds  infpirc. 

Artful  and  cunning  to  conceal 
Whate’er  in  fportive  theft  you  fteal, 

When  from  the  god  who  gilds  the  pole, 

E’en  yet  a  boy,  his  herds  you  ftole  ; 

With  angry  voice  the  threat’ning  powTer 
Bade  thee  thy  fraudful  prey  reftore  ; 

But  of  his  quiver  too  beguil’d, 

Pleas’d  with  the  theft,  Apollo  fmil’d. 

You  were  the  wealthy  Priam’s  guide, 

When  fafe  from  Agamemnon’s  pride, 

Through  hoftile  camps,  which  round  him  fpread 
Their  watchful  fires,  his  way  he  fped. 

Unfpotted  fpirits  you  eonfign 
To  blififul  feats  and  joys  divine; 

And,  pow’rful,  with  thy  golden  wand, 

The  light,  unbodied  crowd  command  ; 

Thus  grateful  does  thy  office  prove 

To  gods  below,  and  gods  above.  FraNCIS. 

This  ode  contains  the  fubftance  of  a  very  long  hmnn 
to  Mercury,  attributed  to  Homer.  Almofi  all  the  an¬ 
cient  poets  relate  the  manner  in  which  the  Grecian 
Mercury  difeovered  the  lyre  ;  and  tell  us  that  it  was 
an  inftrument  with  feven  firings  ;  a  eircumftanee  which 
makes  it  effentially  different  from  that  faid  to  have 
been  invented  by  the  Egyptian  Mercury,  which  had 
but  three.  However,  there  have  been  many  claimants 
befides  Mercury  to  the  feven-ftringed  lyre.  See 
Lyre. 

His  moft  magnificent  temple  was  on  Mount  Cylene, 
in  Arcadia.  He  is  deferibed  by  the  poets  as  a  fair 
beardlefs  youth,  with  tlaxen  hair,  lively  blue  eyes,  and 
a  fmiling  countenance.  He  lias  wings  fixed  to  his  cap 
and  fandals,  and  holds  the  cadueeus  (or  ftaff  fuiround- 
ed  with  ferpents,  with  two  wings  on  the  top),  in  his 
hand  ;  and  is  frequently  reprefented  with  a  purfe,  to 
fhow  that  he  w;as  the  god  of  gain.  The  animals  fa- 
cred  to  him,  were  the  dog,  the  goat,  and  the  cock. 
In  all  the  facrifices  offered  to  him,  the  tongues  of 
the  vifiims  were  burnt  ;  and  thofe  who  efcaped  im¬ 
minent  danger  facrificed  to  him  a  calf  with  milk  and 
honey. 

Mercury,  g  in  djlronomy.  See  Astronomy 
Index . 

This  planet  is  brighteft  between  his  elongations  and 
fuperior  conjunction,  very  near  to  which  lalt  he  can 
generally  be  feen.  He  becomes  invifible  foon  after  he 
has  found  his  elongation,  going  towards  his  inferior 
conjunction  ;  and  becomes  vifible  again  a  few  days  be¬ 
fore  his  next  elongation.  The  brightnefs  of  this  planet 
alters  fometimes  very  confiderably  in  24  hours.  It  has 
been  obferved  when  lets  than  three  degrees  diftantfrom 
the  fun,  and  may,  perhaps,  fometimes  be  feen  even  in 
conjun61ion  with  it. 

Mercury  and  Venus  appear  brighteft  and  moft  beau¬ 
tiful  in  the  oppofite  parts  of  their  orbits  :  the  firft,  be-* 
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tween  his  elongations  and  fuperior  conjun&ion  5  and 
the  other,  between  her  elongations  and  inferior  con¬ 
junction.  Therefore,  Venus  is  feen  in  great  perfection 
as  a  crefcent,  particularly  in  her  inferior  conjunction, 
whilft  Mercury  is  feldom  feen  in  fuch  perfect  phafes. 
Mercury  fhould  be  always  observed  on  ,or  near  the  me¬ 
ridian.  When  far  theft  from  the  fun,  he  always  appears 
wnn  a^  very  faint  light ;  and  when  he  lias  a  great 
foutli  declination,  or  the  atmofphere  is  not  perfedly 
clear,  he  feldom  can  be  feen  in  thofe  parts  of  his  or¬ 
bit,  where  he  only  begins  to  recover  his  brightnefs,  or 
where  it  is  mueh  diminifhed.  He  has  frequently  been 
feen  on  the  meridian  even  with  a  fmall  telefcope  and 
imell  power  \  and  it  appears  from  the  above  ftatement 
that  he  may  be  .obfeured  in  a  clear  day  rather  more 
than  half  his  orbit,  or  near  one  hundred  and  fourfcorc 
days  in  the  year. 

Mercury,  in  Heraldry ,  a  term  ufed  in  blazoning 
by  planets,  for  the  purple  colour  ufed  in  the  arms  of  fo- 
ve. reign  princes. 

MERCY,  a  virtue  that  infpires  us  -with  compaffion 
for  our  brethren,  and  which  inclines  us  to  give  them 
afliftance  in  their  necelTities.  Mercy  is  alfo  taken  for 
thofe  favours  and  benefits  that  we  receive  cither  from 
God  or  man,  particularly  in  the  way  of  forgivenefs  of 
injuries  or  of  debts.  Nothing  can  be  more  beautiful 
than  the  description  of  mercy  given  us  by  Shakefoeare, 
m  the  pleading  between  Portia  and  the  Jew  : 
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P or .  Then  mull:  the  Jew  be  merciful. 

Shy,  On  what  compulfion  muft  I  ?'  tell  me  that; 
Por.  The  quality  of  mercy  is  not  ftrain’d  ; 

It  droppeth  as  the  gentle  rain  from  lieav’n 
Upon  the  plaee  beneath.  It  is  twice  blefs’d  : 

It  blefleth-  him  that  gives,  and  him  that  takes. 

’Tis  mightieft  in  the  mightieft  ;  it  becomes 
The  throned  monarch  better  than  his  crown  : 

The  feeptre  fliows  the  force  of  temporal  power, 

The  attribute  to  awe  and  maj’efty, 

Wherein  doth  fit  the  dread  and  fear  of  kings  ; 

Eut  mercy  is  above  this  feepter’d  fway, 

It  is  enthroned  in  the  hearts  of  kings 
It  is  an  attribute  to  God  himfelf, 

And  earthly  powrer  doth  then  fhow  likeft  God’s, 
When  mercy  feafons  juftice.  Therefore,  Jew, 
Though  juftice  be  thy  plea,  confider  this, 

I  hat  in  the  courfe  of  juftice  none  of  us 
Should  fee  falvation.  We  do  pray  for  mercy  5 
And  that  fame  prayer  doth  teacli  us  all  to  render 
The  deeds  of  mercy.  Merchant  of  Venice ,  a£t  iv. 


MERCY-SEAT,  or  Propitiatory,  in  Jewifh  an¬ 
tiquity  the  covering  of  the  ark  of  the  covenant. — The 
Hebrew  name  of  this  cover,  which  we  tranflate  mercy- 
feat,  is  Capporeth  (Exod.  xxv.  17.  22.),  from  Cappor , 
which  fignifies  to  cover ,  to  Jhut  up9  to  expiate ,  to  pay . 
This  cover  was  of  gold,  and  at  its  two  ends  were  fixed 
the  two  cherubims  of  the  fame  metal,  which  by  their 
wings  extended  forwards,  feemed  to  form  a  throne  for 
the  majefty  of  God,  who  in  feripture  is  reprefented  to 
us  as  fitting  between  the  cherubims,  and  the  ark  it- 
felf  was  as  it  were  his  footftool.  It  was  from  lienee 
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MERE1RIX,  among  the  Romans,  differed  from 
the  projhbula .  The  pi'cflibulce  were  common  courte- 
fans.  with  bills  over  their  doors,  fignifying  their  proief- 
fion,  and  were  ready  at  all  times  to  entertain  cuftom- 
ers  ;  w-hereas  the  ineretrices  entertained  none  but  at 
night. — The  mcretrices  differed  in  their  drefs  from  the 
matrons ;  the  former  wore  the  toga  and  fhort  tunics  9 
like  thofe  of  the  men  :  the  latter  wore  the  palla  and  the 
Jlola  of  fueh  a  length  as  to  reach  to  their  feet. 
MERGANSER.  See  Mergus. 

MERGUS,  a  genus  of  birds  of  the  order  of  anferes* 
See  Ornithology  Index. 

MEKIAN,  Maria  Sibylla,  a  celebrated  paint- 
refs,  bom  at  Frankfort  in  1647,  wras  the  daughter  of 

Matthias  Merian,  a  noted  engraver  and  geographer. _ 

As  fhe  fhowed  a  very  early  fondnefs  for  painting;  fhe 


that  God  gave  his  oracles  to  Mofes,  or  to  the  high 


prieft  that  confulted  him,  (Exod.  xxv.  22.  Numb.  vii. 

89.). 


W'as  inftruaed  by  Abraham  Mignon  5  from  whom 


flic 


learned  great  neatnefs  of  handling  and  delicacy  of  co^ 
lour.  Her  genius  particularly  led  her  to  paint  reptiles, 
flowers,  and  infers,  which  lhe  defigned  after  nature, 
and  ftudied  every  objedt  with  a  moft  curious  and  in- 
quifitive  obfervation  5  fo  that  her  wTorks  rofe  every  day 
more  and  more  into  reputation.  Frequently  fhe  paint¬ 
ed  her  fubje&s  in  water  colours  on  vellum,  and  finifli- 
ed  an  aftomftiing  number  of  deflgns,  as  fhe  was  equally 
indefatigable  in  her  work  and  in  her  inquiries  into  the 
curiofities  of  nature.  She  drew  the  flies  and  caterpil¬ 
lars  in  all  the  variety  of  changes  and  forms  in  which 
they  fucceflively  appear  from  their  quiefeent  ltate  till 
they  become  butterflies  \  and  alfo  drew  frogs,  toads,  fer- 
pents,  ants,  and  fpiders,  after  nature,  with  extraordinary 
exa61nefs  and  truth.  She  even  undertook  a  voyage  to 
Surinam,  to  paint  thofe  infedls  and  reptiles  which  were 
peculiar  to  that  climate  5  and  at  her  return  to  her  own 
country  publifhed  two  volumes  of  engravings  after  her 
deflgns,  which  arc  well  known  to  the  curious.  She  died 
in  1 7 1 7  •  Her  daughter  Dorothea  Henrietta  Graff,  who 
painted  in  the  fame  ftyle,  and  had  accompanied  her  mo¬ 
ther  to  Surinam,  publifhed  a  third  volume  colledled  from 
the  deflgns  of  Sibylla  ;  which  complete  work  has  been 
always  admired  by  the  learned,  as  well  as  by  the  pro- 
feffors  of  painting. 

MERIDA,  a  ftrong  town  of  Spain,  in  Eftremadura, 
built  by  the  Romans  before  the  birth  of  Chrift.  Here 
are  fome  fine  remains  of  antiquity,  particularly  a  trium¬ 
phal  arch,  but  which  is  confiderably  decayed.  It  is 
feated  in  an  extenfive  and  fertile  plain,  47  miles  eaft  of 
Elva,  and  45  fouth  by  eaft  of  Alcantara.  W.  Long. 
6.  4.  N.  Lat.  38.  42. 

Merida,  a  town  of  North  America,  in  New  Spain, 
and  capital  of  the  province  of  Yucatan,  where  the 
bifhop  and  the  governor  of  the  province  refide.  It  is 
inhabited  by  Spaniards  and  native  Americans  j  is  30 
miles  fouth  of  the  fea,  and  1 20  north-eaft  of  Campeachy. 
W.  Long.  89.  25.  N.  Lat.  20.  15. 

Merida,  a  town  of  South  America,  in  the  kingdom 
of  New  Granada,  feated  in  a  country  abounding  with 
all  kinds  of  fruits,  130  miles  north-eaft  of  Pampeluna. 
W.  Long.  71.  o.  N.  Lat.  8.  30. 

MERIDEN,  or  Mireden,  a  town  of  Warwick- 
fhire,  97  miles  from  London  on  the  London  road, 
near  Coventry.  It  is  pleafantly  fituated,  though  in  a 
wet  clayey  fituation,  and  is  not  ill  built.  The  church 
Hands  on  an  elevated  fpot,  and  contains  fome  good 
monuments.  There  is  an  inn  here,  about  half  way 

from 


Mereta 
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Meriden  from  St  Clement’s  forcd  to  Coventry,  one  of  the  fined 
1  ll  in  this  part  of  England,  being  built  like  a  nobleman’s 
Merlon- ,  feat. 

~~  v  MERIDIAN,  in  Geography,  a  great  cirele  fuppofed 
to  be  drawn  through  any  part  on  the  furfacc  of  the 
earth,  and  the  two  poles  ;  and  to  which  the  fun  is  always 
perpendicular  at  noon.  See  Geography. 

In  adronomy,  this  circle  is  fuppofed  to  be  in  the 
heavens,  and  exa£lly  perpendicular  to  the  terredrial  one. 
See  Astronomy. 

MERIDIANI,  in  antiquity,  a  name  which  the 
Romans  gave  to  a  kind  of  gladiators  who  entered  the 
arena  about  noon  after  the  bediarii  (who  fought  in 
the  morning  againd  beads)  had  finifhed.  They  were 
thus  called  from  mer idles,  i.  e.  noon,  the  time  when  they 
exhibited  their  fhows.  The  meridiani  were  a  fort  of 
artlefs  combatants,  who  fought  man  with  man,  fword 
in  hand.  Hence  Seneca  takes  oecafion  to  obferve, 
that  the  combats  of  the  morning  were  full  of  humanity 
compared  with  thofe  which  followed. 

MERIDIONAL  distance,  in  Navigation,  the 
fame  with  departure,  or  eading  and  weding ;  being  the 
difference  of  longitude  between  the  meridian  under 
which  the  fliip  now  is,  and  any  other  meridian  whieh 
flie  was  under  before. 

I  Meridional  parts,  miles,  or  minutes,  in  Naviga¬ 

tion,  are  the  parts  by  which  the  meridians  in  a  Mer¬ 
cator’s  chart  do  increafe,  as  the  parallels  of  latitude 
clccrctiic 

MERIONETHSHIRE,  a  county  of  North  Wales, 
is  bounded  on  the  north  by  Cacrnarvonfhire  and  Den- 
biglifhire ;  on  the  ead  by  Montgomery  (hire ;  on  the 
wed  by  St  George’s  channel,  or  the  Irifh  fea ;  and  on 
the  fouth  by  the  river  DyfH,  which  parts  it  from  Car- 
diganfhire  ;  extending  40  miles  in  length  and  ‘36  in 
breadth.  It  is  divided  into  fix  hundreds,  in  which  are 
four  market  towns,  37  pariffies,  about  5787  houfes,  and 
29,506  inhabitants  in  1801.  It  lies  in  the  diocefe  of 
Bangor,  and  fends  one  member  to  parliament.  The 
air  is  very  diarp  in  winter,  on  aceount  of  its  many  high 
barren  mountains;  and  the  foil  is  as  bad  as  any  in 
Wales,  it  being  very  rocky  and  mountainous.  How¬ 
ever,  this  county  feeds  large  flocks  of  flieep,  many  goats, 
and  large  herds  of  horned  cattle,  whieh  find  pretty  good 
padure  in  the  valleys.  Befides  tliefe,  among  their  other 
commodities  may  be  reckoned  Welch  cotton,  deer, 
fowl,  fifh,  and  efpecially  herrings,  which  are  often  taken 
on  this  coad  in  great  plenty. 

MERIT,  fignifies  defert.  This  term  is  more  par¬ 
ticularly  applied  to  fignify  the  moral  goodnefs  of  the 
a&ions  of  men,  and  the  rewards  to  which  thofe  adlions 
entitle  them. 

MERLIN,  Ambrose,  a  famous  Englifli  poet  and 
reputed  prophet,  flouriflied  at  the  end  of  the  5th  century. 
Many  furprifing  and  ridiculous  things  are  related  of 
him.  Several  Englifli  authors  have  reprefented  him  as 
the  fon  of  an  incubus,  and  as  tranfporting  from  Ireland 
to  England  the  great  (tones  which  form  Stonehenge 
on  Salisbury  plain.  Extravagant  prophecies  and  other 
works  are  alfo  attributed  to  him,  on  which  fome  authors 
have  even  written  commentaries. 

Merlin.  See  Falco,  Ornithology  Index. 
MERLON,  in  Fortification,  is  that  part  of  a  para¬ 
pet  which  is  terminated  by  two  embrafures  of  a  battery. 
Vol.  XIII.  Part  II. 


MERLUCIUS,  the  Hake.  Sec  Gadus,  IcHTllY-  Merlucuts, 
OLOGY  Index.  Mermaid.^ 

MERMAID,  or  Merman,  a  fea-ereaturc  fre-  ~  v 
quently  talked  of,  fuppofed  half  human  and  half  a 
fifli. 

However  natural  ids  may  doubt  of  the  reality  of  mer¬ 
men  or  mermaids,  we  have  tedimony  enough  to  edablifli 
it ;  though,  how  far  thefe  tedimonies  may  be  authen¬ 
tic,  we  cannot  take  upon  us  to  fay.  In  the  year  1187, 
as  Lary  informs  us,  fueh  a  montter  was  fiflied  up  in  the 
county  of  Suffolk,  and  kept  by  the  governor  for  fix 
months.  It  bore  fo  near  a  conformity  with  man,  that 
nothing  feemed  wanting  to  it  but  fpeech.  One  day  it 
took  the  opportunity  of  making  its  efcape  ;  and  plunging 
into  the  fea,  was  never  more  heard  of.  Hi/l.  de  Angleterre, 
p.  1.  p.403. 

In  the  year  1430,  after  a  huge  temped,  ivhicli  broke 
down  the  dikes  in  Holland,  and  made  way  for  the  fea 
into  the  meadows,  &:c.  feme  girls  of  the  town  of  Edam 
in  Wed  Friefland,  going  in  a  boat  to  milk  their  cows, 
perceived  a  mermaid  embarraffed  in  the  mud,  with  a 
very  little  water.  They  took  it  into  their  boat,  and 
brought  it  with  them  to  Edam,  dreffed  it  in  woman’s 
apparel,  and  taught  it  to  fpin.  It  fed  like  one  of  them, 
but  could  never  be  brought  to  offer  at  fpeech.  Some 
time  afterwards  it  was  brought  to  Haerlem,  where  it 
lived  for  fome  years,  though  dill  ffiowing  an  inclination 
to  the  water.  Parival  relates,  that  they  had  given  it 
fome  notion  of  a  Deity,  and  that  it  made  its  reverences 
very  devoutly  whenever  it  palled  by  a  crucifix.  De - 
/ices  de  Hollande . 

In  the  year  1560,  near  the  ifland  of  Mannar,  on  the 
wedern  coad  of  the  ifland  of  Ceylon,  fome  filhermen 
brought  up,  at  one  draught  of  a  net,  feven  mermen  and 
mermaids  ;  of  which  feveral  Jefuits,  and  among  the  red 
F.  Hen.  Henriques  and  Dimas  Bofquez,  phyficians  to 
the  viceroy  of  Goa,  were  witneffes.  The  phyfician, 
who  examined  them  with  a  great  deal  of  care,  and 
made  diffeclion  thereof,  afferts,  that  all  the  parts  both 
internal  and  external  were  found  perfectly  conformable 
to  thofe  of  men.  See  the  Hi/I.  de  la  compagnie  de  Je - 
fus,  P.  II.  T.  iv.  N°  276.  where  the  relation  is  given 
at  length. 

We  have  another  account  of  a  merman,  fecn  near  the 
great  rock  called  Diamond ,  on  the  coad  of  Martinieo. 

The  perfons  who  faw  it,  gave  in  a  precife  deferip- 
tion  of  it  before  a  notary.  They  affirmed  that  they 
faw  it  wipe  its  hand  over  its  face,  and  even  heard  it 
blow  its  nofe. 

Another  creature  of  the  fame  fpecies  was  caught  in 
the  Baltic  in  the  year  1531,  and  fent  as  a  prefent  to 
Sigifmund  king  of  Poland,  with  whom  it  lived  three 
days,  and  was  feen  by  all  the  court.  Another  very 
young  one  was  taken  near  Rocca  de  Sintra,  as  related 
by  Damian  Goes.  The  king  of  Portugal  and  the 
grand  mader  of  the  order  of  Sl  James,  are  faid  to  have 
had  a  fuit  at  law  to  determine  which  party  thefe  mon- 
ders  belong  to. 

In  Pontopidan’s  Natural  Hidory  of  Norway,  alfo, 
we  have  accounts  of  mermaids ;  but  not  more  remark¬ 
able  or  any  way  better  atteded  than  the  above,  to 
which  we  have  given  a  place,  merely  to  fhew  how  far 
the  folly  and  extravagance  of  credulity  have  been  carried 
by  weak  minds. 

3  Y  MERNS, 
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MERNS,  Mearns,  or  Kincardineshire,  a  county 
of  Scotland.  See  Kincardineshire. 

„  MERODACH  was  an  ancient  king  of  Babylon, 
who  was  placed  among  the  gods,  and  worfhipped  by 
the  Babylonians.  Jeremiah  (chap.  1.  2.),  fpeaking  of 
the  ruin  of  Babylon,  fays,  “  Babylon  is  taken,  Bel  is 
confounded,  Merodach  is  broken  in  pieces  ;  her  idols 
are  confounded,  her  images  are  broken  in  pieces.” 
We  find  certain  kings  of  Babylon,  in  whofe  names 
that  of  Merodach  is  contained  :  for  example,  Evil-me- 
rodaeh  and  Mcrodach-ba^adan.  Evil-merodach  was  the 
fon  of  Nebuchadnezzar  the  Great,  and  had  for  his  fuc- 
ceffor  the  wicked  Belfhazzar.  Merodach-baladan,  fon 
of  Baladan  king  of  Babylon,  having  heard  that  Heze- 
kiah  had  been  cured  miraculoufly  (Ifa.  xxxix.),  and 
that  the  fun  had  gone  backwards  to  give  him  an  affur- 
ance  of  his  recovery,  fent  him  prefents,  and  made  him 
him  compliments  upon  the  recovery  of  his  health. 
Ptolemy  calls  him  Ma rcl oc- empadus  ;  and  fays,  that  he 
began  to  reign  at  Babylon  26  years  after  the  beginning 
of  the  era  of  NabonafTar,  that  is,  in  the  year  of  the 
world  2283. 

#  MEROE,  in  Ancient  Geography ,  an  ifland  of  Ethio¬ 
pia  beyond  Egypt,  in  the  Nile  5  with  a  cognominal 
town,  the  metropolis  of  he  Ethiopians. 

.  The  Jefuits  have  endeavoured  to  prove,  that  the  pro¬ 
vince  of  Gojam  in  Abydinia  is  the  Meroe  of  the  an¬ 
cients  \  but  this  is  flrongly  contefled  by  Mr  Bruce, 
wrho  is  of  opinion,  that  it  mull  be  looked  for  fomewhere 
between  the  fource  of  the  Nile  and  its  union  with  the 
Atbara.  I  lie  latter,  he  thinks,  is  very  plainly  the 
Alhaboras  of  the  ancients  ;  and  Pliny  fays,  that  this 
flream  enclofes  the  left  fide  of  Meree  as  the  Nile  does 
the  right,  in  which  cafe  we  mud  fuppofe  him  looking 
fouthward  from  Alexandria,  otherwife  the  words  would 
not  apply. 

We  are  told  by  Diodorus  Siculus,  that  Meroe  had 
its  name  from  a  filler  of  Cambyfes  king  of  Perfia,  who 
died  there  in  the  expedition  undertaken  by  that  prince 
againft  the  Ethiopian^.  His  army  peri  (lied  with  hun¬ 
ger  and  third  in  the  deferts  beyond  Meroe,  wrhich 
could  not  have  happened  if  they  had  reached  Gojam, 
the  latter  being  one  of  the  mod  plentiful  countries  in 
the  world.  A  further  proof  that  Gojam  cannot  be 
the  ancient  Men  e  is,  that  the  latter  was  enelofed  be¬ 
tween  the  rivers  Nile  and  Adaboras,  while  Gojam  is 
si  mod  entirely  furrounded  by  the  Nile.  If  the  an¬ 
cients  were  acquainted  with  Gojam,  they  mud  affo 
have  been  acquainted  with  the  fountains  of  the  Nile, 
which  we  certainly  know  they  were  not.  Pliny  fays 
that  Meroe,  the  mod  conliderable  of  all  the  iflands  of 
the  Nile,  was  called  Ajiahoras ,  from  the  name  of  its 
left  channel,  which  cannot  be  fuppofed  anv  other  than 
the  jun&ion  of  the  Nile  and  Atbara.  He  informs  us 
moreover,  that  the  fun  was  vertical  twice  in  the  yea**, 
viz.  when  proceeding  northward  he  entered  the  i8  h 
degree  of  1'aurus,  and  when  returning  he  came  to  the 
14th  degree  of  Leo  ;  but  this  could  never  be  the  cafe 
with  Gojam,  which  lies  in  about  10  degrees  north  latitude. 

Again,  the  noet  Lucan  deferibes  Meroe  by  two  cir- 
cumdances  which  cannot  apply  to  any  other  than  the 
peninfula  of  Atbara.  One  is,  that  the  inhabitants 
were  black  y  which  was  the  cafe  with  the  Gvmnofo- 
pliids  and  fird  inhabitants,  and  which  has  been  the 
cafe  with  all  the  red  down  to  the  Saracen  conqued  : 
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but  the.  inhabitants  of  Gojam,  as  wrell  as  the  other 
Abyflinians,  are  fair,  at  lead  greatly  different  in  com¬ 
plexion  from  the  blacks j  they  are  alfo  long-haired, ' 
and  nobody  imagined  that  they  ever  had  philofophers  or 
fcierice  among  them,  which  was  eminently  the  cafe  with 
the  ancient  inhabitants  of  Meroe.  The  other  circum- 
danee  is,  that  the  ebony  tree  grew  in  the  ifland  of 
.Meroe,  which  at  this  day  grows  plentifully  in  the  pen¬ 
infula  of  Atbara,  and  part  of  the  province  of  Kuara, 
but  not  in  Gojam,  where  the  tree  could  not  fubfid  on 
account  of  the  violent  rains  which  take  place  during  fix 
months  of  the  year.  Mr  Bruce  mentions  another  cir- 
cumdance  quoted  from  the  poet  Lucan^  which  like- 
wife  tends  to  prove  the  identity  of  Meroe  and  Atbara  5 
viz.  ihat  though  there  are  many  trees  in  it,  they  afford 
no  lhade  This  our  traveller  found  by  experience,  when 
returning  from  Abyflinia  through  Atbara.  “  The  coun- 
try  (fays  he)  is  flat,  and  has  very  little  water.  The 
foreds,  though  thick,  afforded  no  fort  of  fliade,  the 
hunters  for  the  fake  of  their  fport,  and  the  Arabs  for  dc- 
droying  the  flies,  having  fet  fire  to  all  the  dry  grafs  and 
dirubs  j  which  pafling  with  great  rapidity  in  the  direc¬ 
tion  of  the  wind  from  eafl  to  wed,  though  it  had  not 
time  to  dedroy  the  trees,  did  yet  wither,  and  occafion 
every  leaf  that  was  upon  them  to  fall,  unlefs  in  tliofe 
fpaces  where  villages  had  been,  and  where  water  was. 
In  fuch  fpots  a  number  of  large  fpreading  trees  remain¬ 
ed  full  of  foliage  ;  which,  from  their  great  height  and 
being  cleared  of  underwood,  continued  in  full  verdure, 
loaded  with  large,  proje&ing,  and  exuberant  branches. 
But  even  here  the  pleafure  that  their  fliade  afforded  was 
very  temporary,  fo  as  to  allow  us  no  time  for  enjoyment. 
The  fun  fo  near  the  zenith,  changed  his  azimuth  fo 
rapidly,  that  every  few  minutes  I  was  obliged  to  change 
the  carpet  on  which  I  lay,  round  the  trunk  of  the  tree 
to  which  I  had  fled  for  fhelter  ;  and  though  I  lay  down 
to  fleep  perfecfly  fcrcened  by  the  trunk  or  branches,  I 
was  prefentlv  awakened  by  the  violent  rays  of  a  fcoreh- 
ing  fun,  the  fliade  having  paffed  beyond  me.  In  all 
other  places,  though  we  had  travelled  conftantly  in  a 
foreft,  we  never  met  with  a  tree  that  could  fhade  us  for 
a  moment,  the  fire  having  deprived  them  of  all  their 
leaves.”  The  heat  of  Atbara  is  exceflive,  the  thermo¬ 
meter  having  been  obferved  at  119^°:  two  of  Mr 
Bruce’s  company  died  of  third,  or  at  lcaft  of  the  confe- 
quences  of  drinking  after  extreme  third.  The  inhabitants 
live  in  the  greated  miferv,  and  are  continually  in  danger 
from  the  neighbouring  Arabs,  who,  by  dedroying  and 
burning  their  corn,  are  able  to  reduce  them  to  a  darving 
condition.  Notwithdandingall  their  d ifa d vantages, how¬ 
ever,  they  have  a  manufacture  of  coarfe  cotton  towels, 
of  a  fize  jud  fufficient  to  go  round  the  waid,  which  pafs 
current  as  money  throughout  the  whole  country. 

ME  ROM,  in  Ancient  Geography,  The  waters  of 
Merom,  at  which  place  Jabin  and  the  other  confederate 
kings  met  to  fight  (Jofliua  xi.  5.),  are  generally  fup¬ 
pofed  by  the  learned  to  be  the  lake  Semechon,  which 
lies  between  the  head  of  the  river  Jordan  and  the  lake 
Gennefareth  ;  fince  it  is  agreed  on  all  hands,  that  the 
city  Hazor,  where  Jabin  reigned,  was  fituated  upon 
this  lake.  But  others  think  that  the  waters  of  Merom 
or  Merome  were  fomewhere  about  the  brook  Kiflion, 
fince  there  is  a  place  of  that  name  mentioned  in  the  ac¬ 
count  of  the  battle  againd  Sifera  (Judg.  v.  21.).  And 
it  is  more  rational  to  think,  that  the  confederate  kings 
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Merora  advanced  as  far  as  the  brook  Killion,  and  to  a  pafs 
||  which  led  into  the  country,  to  hinder  Jolhua  from  pe- 
*Merfa.  netrating  it,  or  even  to  attack  him  in  the  country 
'  where  he  himfelf  lay  encamped,  than  to  imagine  that 
they  waited  for  him  in  the  midft  of  their  own  coun¬ 
try  ;  leaving  all  Galilee  at  his  mercy,  and  the  whole 
tra£f  from  the  brook  Kifhon  to  the  lake  Semechon. 

MEROPE,  in  Fabulous  Hi/lory .  one  of  the  At  Ian  - 
tides.  She  married  Sifyphus  the  fon  of  ALolus,  and  like 
her  fillers  was  changed  into  a  eonllellation  after  death. 

It  is  faid  that  in  the  eonllellation  of  the  Pleiades  the 
Rar  of  Merope  appears  more  dim  and  obfeure  than  the 
relt,  becaufe  fhe,  as  the  poets  obferve,  married  a  mor¬ 
tal,  while  her  fillers  married  feme  of  the  gods  or  their 
defendants. 

MEROPS,  in  Fabulous  Hifory ,  a  king  of  the  illand 
of  Cos,  who  married  Clvmene,  one  of  the  Oceanides. 
He  was  changed  into  an  eagle,  arid  placed  among  the 
eontlellations.  Alfo  a  celebrated  foothfayer  of  Pereofus 
in  Proas,  who  foretold  the  death  of  his  funs  Adraltus 
and  Amphius,  who  were  engaged  in  the  I  roian  war. 
They  Righted  their  father’s  advice,  and  were  killed  by 
Diomedes. 

Merops,  a  genus  of  birds  belonging  to  the  order  of 
picae.  See  Ornithology  Index. 

MEROVINGIAN  character,  derives  its  name 
from  Merouee,  the  fir R  king  of  France  of  that  race, 
which  reigned  333  years,  from  Pharamond  to  Charles 
Martel.  This  race  is  faid  by  fome  to  have  termina¬ 
ted  in  Childeric  III.  A.  D.  751.  There  are  many 
MSS.  in  the  French  libraries  Rill  extant  in  this  cha- 
ratlcr. 

MEROZ,  in  Ancient  Geography ,  a  place  in  the 
neighbourhood  of  the  brook  Kilhon,  whofe  inhabitants 
refilling  to  come  to  the  aftiRance  of  their  brethren  when 
they  fought  with  Sifera,  were  put  under  an  anathema 
(Judges  v.  23.)  “  Curfe  ye  Meroz,  fays  the  angel  of 
the  Lord  *,  cu :  fe  ye  bitterly  the  inhabitants  thereof  :  be¬ 
caufe,”  &c.  Some  have  thought  that  Meroz  is  the  fame 
as  Merus  or  Merom  ;  and  this  F.  Calmet  thinks  the  mofl 
probable  opinion  in  this  matter.  Others  will  have  it, 
that  Meroz  was  a  mighty  man,  who  dwelt  near  the 
Kidion,  and  not  caring  to  come  to  the  aftiRance  of  Ba¬ 
rak  and  Deborah,  was  excommunicated  by  the  angel  of 
the  Lord  by  the  found  of  400  trumpets.  The  angel 
of  the  Lord,  according  to  fome,  was  Barak,  the  gene¬ 
ral  of  the  Lord’s  amiv  ;  but  according  to  others  he 
was  the  high  pried  for  the  time  being,  or  a  prophet. 

MERS  A,  a  town  of  Barbary,  pleafantly  fituated 
about  1 1  miles  from  the  city  of  Tunis,  and  two  from 
M  ucha  the  fite  of  ancient  Carthage.  The  bey  has 
h(  re  two  country  houfes,  one  of  them  verv  eoRly  work, 
built  by  Kaftan  Bey  furnamed  the  Good.  Frem 
tbefe  are  orange  gardens  reaching  almoft  to  the  fea- 
ftiore  ;  on  the  edge  of  which  is  a  famous  well  of  fweet 
water,  eft(  emed  the  bed  and  lighted  in  the  kingdom. 
Clofe  to  this  is  a  eoffeehoufe,  whither  numbers  of  peo¬ 
ple  from  the  neighbouring  places  refort  to  drink  coffee, 
and  a  glafs  of  this  natural  luxury  fo  peculiarly  enjoyed 
in  the  eaftern  countries.  In  the  middle  of  the  court 
is  a  large  mulberry  tree,  under  the  Riade  of  which  they 
fit  and  fmoke  and  plav  at  chefs;  inhale  g  the  com¬ 
fortable  fea  breeze  that  refrelV's  this  delightful  fpet. 
The  water  is  drawn  up  by  a  eamel  with  the  Perftan 
wheel, 
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There  are  the  remains  of  an  ancient  port,  or  eothon,  Meria 
(fuppufed  to  be  an  artificial  one),  built  by  the  Cartlia  MeJ.uS> 
ginians  after  Seipio  had  blocked  1  p  (he  old  port,  no- 
thing  but  the  turret  or  lighthoufe  being  left. 

MERS  or  Merse,  a  county  of  Scotland,  called  alfo 
Berwickjhire.  This  lad  name  it  dvrivts  from  the  town 
of  Berwick,  which  was  the  head  of  the  Riire  before  it 
fell  into  the  hands  of  the  Englifh,  and  obtained  the 
appellation  of  Mers  or  March ,  becaufe  it  was  one  of 
the  borders  towards  England.  Set  Berwick,  County 
of. 

MERSENNE,  Marin,  in  Latin  Mcrfennus,  a  learn¬ 
ed  French  author,  born  at  Oyfe,  in  the  province  of 
Maine,  anno  1588.  He  Rudicd  at  La  Fleche  at  the 
fame  time  with  Des  Cartes  ;  with  whom  he  conira&ed 
a  Rri£l  friend fliip,  which  laRed  till  death.  He  after¬ 
wards  went  to  Paris,  and  Rudied  at  the  Sorbcnne ;  and 
in  161  1  entered  himfelf  among  the  Minims.  He  became 
well  {killed  in  Hebrew,  philofophy,  and  mathematics. 

He  was  of  a  tranquil,  fincere,  and  engaging  temper  ; 
and  was  univcrfally  eReemed  by  perfons  illuilrious  for 
their  birth,  their  dignity,  and  their  learning.  He 
taught  philofophy  and  divinity  in  the  eonvent  of  Nevers, 
and  at  length  became  fuperior  of  the  convent  ;  but 
being  willing  to  apply  himfelf  to  Rudy  with  more  tree- 
dom,  he  refigned  all  the  poRs  he  enjoyed  in  his  order, 
and  travelled  into  Germany,  Italy,  and  the  Netherlands. 

He  wrote  a  great  number  of  excellent  works  ;  the  prin¬ 
cipal  of  which  are,  1 .  Quefiones  celeb  err  imee  in  Gtnefun. 

2.  Harmonicorwn  lihru  3.  De  fonorurn  natura ,  cuufisy 
el  effeiiibus.  4.  Cogitatu  physico-mathematica .  5.  La 

verite'  des  Sciences .  6.  Les  quefions  inouies .  He  died 
at  Paris  in  1648.  He  had  the  reputation  of  being  one 
of  the  beR  men  of  his  age.  No  perfon  was  more  euiii  us 
in  penetrating  into  the  fecrets  of  nature,  and  carrying 
all  the  arts  and  feienees  to  their  utmoR  pcrfe&ion.  Pie 
was  in  a  manner  the  centre  of  all  the  men  of  learning, 
by  the  mutual  correfpondencc  which  he  managed  be¬ 
tween  them.  He  omitted  no  means  to  engage  them  to 
publifh  their  works ;  and  the  world  is  obliged  to  him 
for  fevcral  excellent  difeoveries,  which,  had  it  not  been 
for  him,  would  perhaps  have  been  loR. 

MERSY,  a  river  of  England,  which  runs  through 
the  eounties  of  LancaRer,  York,  and  CheRer,  and 
empties  itfelf  into  the  Irifli  fea  at  Liverpool.  By  means 
of  inland  navigation,  it  has  communication  with  the 
rivers  Dee,  Ribble,  Oufe,  I  rent,  Derwent,  Severn, 
Humber,  Thames,  Avon,  &c. ;  which  navigation,  in¬ 
cluding  its  windings,  extends  above  500  miles,  in  the 
counties  of  Lincoln,  Nottingham,  York,  LaneaRer, 
WeRmoreland,  CheRer,  Stafford,  Warwick,  LeiceRer, 
Oxford,  WorceRer,  See. 

MERSET  I/land,  an  illand  of  Effex,  at  the  mouth  of 
the  Coin,  fouth  of  ColehcRer.  It  was  feized  by  the 
Danes  in  the  reign  of  King  Alfred,  for  their  winter 
quaiters.  It  had  eight  parifhes,  now  redueed  to  two, 
viz.  Eaft  and  WcR  Merfey.  There  was  formerly  a 
block houfe  on  the  illand. 

Merula,  or  Blackbird.  See  Turdus,  Ornitho¬ 
logy  Index . 

MERUS,  in  Ancient  Geography ,  a  mountain  of  the 
Hither  India,  hanging  over  the  city  Nvffa,  built  by 
Bacchus,  and  fituated  between  the  rivers  Cophen  and 
Indus.  The  name,  denoting  the  thigh ,  gave  rife  to  the 
fable  of  Bacchus  being  inferted  into  Jupiter’s  thigh,  and 
3  Y  2  being 
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being  born  twice  3  bceaufe  in  this  mountain  be  and  his  fyria  on  the  eaft 
Mefopota-  arm7  are  Iaid  to  Jiavc  teen.  prcferved,  when  difeafe  and 
mia.  pcftilenee  raged  in  the  plains  below, 
v-**-  MLSARAIC  vessels,  in  the  general  fenfe,  are 
the  feme  with  Mesenteric. 

In  common  life,  mcfaraic  is  more  frequently  applied 
to  the  veins,  and  mefentcrie  to  the  arteries,  of  the  me- 
fentery.  See  Anatomy. 

MESCHED,  a  confiderable  town  of  Perfia,  and  in 
the  province  of  Chorafian  ;  fortified  with  feveral  towers, 
and  famous  for  the  magnifieent  fepulchre  of  Iman  Rife* 
of  the  family  of  Ali,  to  whom  the  Perfians  pay  great 
devotion.  It  is  feated  on  a  mountain  near  this  town, 
on  which  are  fine  turquoife  ft  ones;  in  E.  Long-,  co  ic 
N.  Lat.  37.  o.  S 

MES  EMBRY  ANTHEMUM,  Fig-marigold,  a 
genus  of  plants  belonging  to  the  icofandria  clafs  3  and 
in  the  natural  method  ranking  under  the  13th  order, 

Succulent# .  See  Botany  Index . 

MESEN  I  ERIC,  or  Mesaraic,  an  epithet  given 
to  two  arteries  arifing  from  the  defending  aorta,  and 
proceeding  to  the  mefentery.  See  Mesentery. 

MESENTERITIS,  or  Inflammation  of  the  Me¬ 
sentery.  See  Medicine  Index . 

MESENTERY,  Mesenterium,  (formed  of  (tins, 
middle ,  and  intefine ),  in  anatomy,  a  fatty  mem¬ 

branous  body,  thus  ealled  as  being  plaeed  in  the  middle 
of  the  inteftines,  which  it  connects  to  one  another. 

See  Anatomy,  N°  94. 

MESHES  of  Nets,  the  openings  or  interftiees  be¬ 
tween  the  threads. 

MESN,  or  Mesne,  a  term  in  law,  fignifying  him 
who  is  lord  of  a  manor,  and  fo  hath  tenants  holding  of 
him  3  yet  he  himfelf  holds  of  a  fuperior  lord. 

The  word  is  properly  derived  from  maifne ,  quafi 
minor  natu ;  beeaufe  his  tenure  is  derived  from  another 
from  whom  he  holds. 

Mesn  alfo  denotes  a  writ,  which  lieth  where  there 


is  lord  mefn  and  tenant  3  and  the  tenant  is  diftrained 
for  ferviees  due  from  the  mefn  to  the  fuperior  lord. 

This  is  in  the  nature  of  a  writ  of  right ;  and  in  this 
cafe,  the  tenant  fliall  have  judgment  to  be  aequitted  or 
indemnified  by  the  mefne  lord  3  and  if  he  makes  de¬ 
fault  therein,  or  docs  not  appear  originally  to  the  te¬ 
nant’s  writ,  he  (hall  be  forejudged  of  his  mefnalty,  and 
the  tenant  fliall  hold  immediately  of  the  lord  paramount 
himfelf. 

MESOCHRI,  were  muficians  among  the  ancients, 
who  prefided  in  eoneerts,  and  by  beating  a  wooden 
defiv  regularly  with  their  feet,  dire&ed  the  meafure  of 
the  mufie.  For  the  purpofe  of  beating  time,  they  wore 
wooden  elogs,  ealled  by  the  ancients  crupezia,  which 
oecafioned  the  found  to  be  better  heard. 

MESOCOLON,  in  Anatomy ,  that  part  of  the  me¬ 
fentery,  which,  having  reaehed  the  extremity  of  the 
ileum,  contradls  and  changes  its  name.  See  Ana¬ 
tomy,  N°  94. 

MESOLOGARITHMS,  according  to  Kepler,  are 
the  logarithms  of  the  eo-fines  and  eo-tangents  5  the  for¬ 
mer  of  whieh  were  called  by  Baron  Napier  anti-loga¬ 
rithms,  and  the  latter  differentials . 

#  MESOPOTAMIA,  the  aneient  name  of  the  pro¬ 
vince  of  Diarbeck,  in  Turkey  in  Afia.  It  is  fituated 
between  the  rivers  Euphrates  and  Tigris  3  having  Af- 
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Armenia  on  the  north,  Syria  on  the 
wefl,  and  Arabia  Deferta  with  Babylonia  on  the  fouth. 
The  Hebrews  ealled  it  Padan-aram ,  (Gen.  xxviii.  2. 
&e.)  and  Aram  Naharaim  (title  ofPfalmlx.)  or  Aram 
of  the  two  rivers,  beeaufe  it-was  fir  ft  peopled  by  Aram 
father  of  the  Syrians,  and  is  fituated  between  the  two 
rivers  already  mentioned.  I  his  country  is  mueh  cele¬ 
brated  in  Scripture,  as  being  the  firft  dwelling  of  men 
both  before  and  after  the  deluge  ;  and  beeaufe  it  gave 
birth  to  Phaleg,  Heher,  Terah,  Abraham,  Nahor,  Sa¬ 
rah,  Rtbekah,  Raehel,  Leah,  and  to  the  fons  of  Jacob. 
Babylon  was  in  the  aneient  Mefopotamia,  till,  by  vait 
labour  and  induflry,  the  two  rivers  of  the  Tigris  and 
Euphrates  were,  united  into  one  channel.  The  plain* 
of  Shinar  were  in  the  fame  country.  Often  they  gave 
it  the  name  of  Mefopotamia  (Deut.  xxiii.  4.  &e.)  and 
fome times  that  of  Syria,  (Hcfea  xii.  12  ).  Balaam 
fon  of  Beer  was  of  Mefopotamia,  Deut.  xxiii.  4.  Chu- 
flian-rifhathaim  king  of  Mefopotamia  kept  the  He¬ 
brews  in  fubjeaion  fome  time  after  the  death  of  J0(W 
Judg.  iii.  8. 

MESOP1 ERYGIUS,  a  term  applied  to  fuch  fifties 
as  have  only  one  baek-fin,  which  is  fituated  in  the  middle 
of  the  baek. 

MES  PI  L  US,  the  Medlar,  a  genus  of  plants  be- 
longing  to  the  icofandria  elafs  3  and  in  the  natural  me¬ 
thod  ranking  under  the  36th  order,  Pomaceas.  See 
Botany  Index. 

.  MESS,  in  a  military  fenfe,  implies  a  number  of  fol- 
diers,  who,  by  laying  away  a  certain  proportion  of  their 
pay  towards  provifions,  mefs  together  :  fix  or  eight  is 
generally  the  number  of  eaeli  mefs.  Experience  proves, 
that  nothing  contributes  more  to  the  health  of  a  fol¬ 
der,  than  a  regular  and  well  ehofen  diet,  and  his  be- 
ing  obliged  every  day  to  boil  the  pot :  it  eorre&s  drun- 
kennefs,  and  in  a  great  meafure  prevents  gaming,  and 
thereby  defertion. 

MESSALINA,  Valeria,  a  daughter  of  Meflala 
Barhatus.  She  married  the  emperor  Claudius,  and 
dilgraeed  herfelf  by  her  cruelties  and  ineontinenee. 
Her  hufband’s  palace  was  not  the  only  feat  of  her  laf- 
civioufnefs,  but  (he  proftituted  herfelf  in  the  public 
ftfeets,  and  few  men  there  were  at  Rome  who  could 
not  boaft  of  having  enjoyed  the  favours  of  the  impure 
Meflalina.  Her  extravagancies  at  lad  irritated  her 
hulhand,  who  commanded  her  to  appear  and  anfwer 
all  the  aeeufations  whieh  were  brought  againfl  her  ; 
upon  whieh  (he  attempted  to  d eft roy  herfelf ;  and  when 
her  eourage  failed,  one  of  the  tribunes  who  had  been 
fent  to  her  defpatehed  her  with  his  fword.  It  is  in 
fpeaking  of  her  debaucheries  and  lewdnefs  that  Juvenal 
fays, 

Et  l a. fata  viris,  necdum  fat  lata,  recefflt . 

Her  name  has  become  a  eommon  appellation  to  denote 
a  woman  of  fhamelefs  and  inordinate  luft. 

MESSANA,  in  Ancient  Geography ,  the  firft  town 
of  Sicily  on  crofting  over  from  Italy,  fituated  on  the 
ftrait  now  ealled  the  Faro,  (Italicus).  Anciently  call¬ 
ed  Z ancle,  according  to  Diodorus  Siculus,  from  King 
Zanelus  ;  or,  according  to  others,  from  the  Sicilian 
term  Zanclon ,  denoting  a  fickle,  alluding  to  the  eur- 
vity  of  the  eoaft  ;  a  name  appropriated  by  the  poets  ; 
and  hence  Zanclcci,  the  people,  (Herodotus,  Paufanias). 

The 
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The  other  name  MeJJana  is  from  the  Mejfenii  of  Pelo¬ 
ponnefus,  (Strabo).  Thucydides  afcribes  its  origin  to 
Anaxilas  the  MeJfenian,  tyrant  of  Rhegium,  who  re¬ 
ceived  all  comers,  calling  the  town  after  the  name  of 
his  country.  The  Greeks  always  call  it  MeJJene ;  the 
Romans  MeJJena  conftantly,  to  diftinguifh  it  from 
MeJJene  of  Peloponnefus.  Now  Messina,  lately  ruin¬ 
ed  by  earthquakes. 

MESS  ENA,  or  MESSENE,  an  inland  town,  and 
the  capital  of  Meffenia,  a  country  of  Peloponnefus  } 
erroneoufly  placed  by  Ptolemy  on  the  coaft.  It  was 
built  by  Epaminondas,  who  recalled  all  the  Meffenian 
exiles,  and  gave  the  town  the  name  of  MeJJene.  A  place 
vying  in  point  of  flrcngth  and  fituation  with  Corinth, 
according  to  Strabo  ;  and  therefore  Demetrius  Plialereus 
advifed  Philip,  father  of  Pcrfeus,  that  if  he  wanted  to 
have  Peloponnefus  in  his  power,  lie  fliould  make  himfelf 
mailer  of  thefe  two  towns,  as  thus  he  would  have  the 
ox  by  both  horns. 

MESSENGERS,  are  certain  officers  chiefly  em¬ 
ployed  under  the  direction  of  the  fecretaries  of  Hate, 
and  always  in  readinefs  to  be  fent  with  all  kinds  of 
defpatches  foreign  and  domeftic.  By  virtue  of  the  fe¬ 
cretaries  warrants,  they  alfo  take  up  perfons  for  high 
treafon,  or  other  offences  againft  the  Hate.  The  pri- 
foners  they  apprehend  are  ufually  kept  at  their  own 
houfes,  for  each  of  which  they  are  allowed  6s.  8d.  per 
day  by  the  government :  and  when  they  are  fent 
abroad,  they  have  a  Hated  allowance  for  their  journey, 
viz.  30I.  for  going  to  Paris,  Edinburgh,  or  Dublin  5 
25I.  for  going  to  Holland  }  and  to  other  places  in  the 
fame  proportion*,  part  of  which  money  is  advanced 
for  the  expence  of  their  journey.  Their  Handing 
falary  is  45I.  per  annum  *,  and  their  polls,  if  purchafed, 
are  elleemed  worth  300I.  But  thele  funis  have  now 
probably  been  incrcafed.  The  meffengers  wait  20  at 
a  time,  monthly,  and  are  dillributed  as  follows,  viz. 
four  at  court,  five  at  one  fecretary’s  office,  five  at  ano¬ 
ther,  two  at  the  third  for  North  Britain,  three  at  the 
council  office,  and  one  at  the  lord  chamberlain’s  of  the 
houfehold. 

Messengers,  in  Scotland.  See  Law,  Part  III. 

MESSENGERS  of  the  Exchequer ,  are  four  officers  who 
attend  the  exchequer,  in  the  nature  of  purfuivants,  and 
carry  the  lord  treafurer’s  letters,  precepts,  &c. 

Messenger  of  the  Prefs ,  a  perfon  who,  by  order 
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city  of  giving  battle  to  their  enemies  in  the  open  field  j  Mefferv 
nor  did  they  appear  to  be  in  any  degree  inferior  either 
in  courage  or  conduct :  the  war  was  therefore  protracted, 
ivith  various  fuccefs,  011  both  fides.  At  lafl.  Doth 
confulted  the  oracle  at  Delphi ;  and  received  for 
anfwer,  u  that  whoever  fliould  firff  dedicate  100  tripods 
in  the  temple  of  Jupiter  at  Ithome,  a  ilrong  hold  of 
the  Meffenians,  fliould  be  maffers  of  the  country.” 

The  inhabitants  of  Meffenia,  on  hearing  this,  having 
no  money  to  make  the  tripods  of  brafs,  fell  to  cutting 
them  out  in  wood  5  but  before  this  could  be  accomplilh- 
ed,  a  Spartan  having  got  into  the  city  by  flratagem, 
dedicated  100  little  tripods  of  clay:  which  threw,  the 
Meffenians  into  iuch  defpair,  that  they  at  lafl  lubmitted 
to  the  Spartans. 

The  new  fubjedls  of  Sparta  were  treated  with  the 
utmoft  barbarity  by  thefe  cruel  tyrants  \  fo  that  a  new 
war  commenced  under  AriAomenes,  a  man  of  uncon¬ 
querable  valour,  and  enthufiaflically  fond  cf  liberty. 

Pie  perceived  that  the  Argives  and  Arcadians,  who 
were  called  the  allies  of  the  Lacedaemonians,  adhered 
to  them  only  through  fear  of  their  power ;  but  that  in 
reality  they  hated  them,  and  wifhed  to  revenge  the  in¬ 
juries  they  had  done  them.  To  thefe  Ariftomenes  ap¬ 
plied  \  and  receiving  an  anfwer  conformable  to  his 
wi flies,  he  engaged  his  countrymen  unanimoufly  to  take 
up  arms.  About  a  year  after  the  revolt  began,  and 
before  either  party  had  received  any  auxiliaries,  the 
Spartans  and  Meffenians  met  at  a  village  called  Dercz , 
where  an  obflinate  engagement  enfued.  Ariftomenes 
was  conceived  to  have  performed  more  than  mortal 
achievements :  in  gratitude  therefore,  refpedl  being 
alfo  had  to  his  royal  defeent,  his  countrymen  un¬ 
animoufly  faluted  him  king ;  which  title  he  modeftly 
waved,  alleging,  that  he  took  up  arms  to  fet  them 
free,  and  not  to  make  himfelf  great :  he  confented, 
however,  to  accept  the  title  of  general ,  with  a  power 
of  doing  whatfoever  he  thought  requifite  for  .  the 
fervice  of  the  public.  Knowing  well  the  fuperft.it ion 
of  the  age  in  which  he  lived,  he  refolved  to  intimidate 
the  Spartans,  by  (howing  them  what  he  was  fure  they 
would  take  for  an  ill  omen.  Difguifing  himfelf  there¬ 
fore,  he  went  privately  to  the  city,  where,  in  the  night,, 
he  hung  up  a  Afield  on  the  wall  of  the  temple  of 
Minerva,  with  this  infeription  :  Arifomenes  dedicates 
this ,  out  of  the  fpoils  of  the  Spartans,  to  the  goddefs.  It 
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&c.  in  order  to  difeover  the  printers  or  publifhers  of 
feditious  books,  pamphlets,  See. 

MESSENI  A,  a  country  in  the  fouth  of  Peloponnefus, 
moftly  maritime,  fituated  betwTeen  Elea  to  the  weft, 
and  Laconia  to  the  eaft.  Aneiently  a  part  of  Laconia 
under  Menelaus,  and  called  MeJJene  by  Homer  ;  inter¬ 
preted  by  the  fcholiaft,  Mejfencea  Regio .  Mejfenii ,  the 
people,  reduced  to  a  Hate  of  flavery  and  fubjedion  by 
the  Spartans  *,  Mejfenius ,  the  epithet. 

This  country  is  famous  in  hiftory,  on  account  of 
the  refiftance  made  by  the  Meflenians  againft  the 
Spartans,  and  the  exploits  of  their  hero  Ariftomenes. 
The  fir  ft  hoftilities  commenced  about  the^  year  652 
B.  C.  on  what  oecafion  is  uncertain.  I  hough  the 
Meffenians  were  inferior  in  the  knowledge  of  the  art 
of  war  to  the  Spartans*,  yet,  by  keeping  for  feme 
time  on  the  defenfive,  they  improved  fo  much,  that 
in  three  years  time  they  found  themfelves  in  a  capa¬ 
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and  bloody  \  the  Lacedaemonians  therefore  fent  deputies 
to  Delphi,  to  inquire  of  the  oracle  concerning  its  event : 
the  anfwer  they  received  was,  That  itfehovedthe 
Spartans  to  feek  a  leader  from  Athens .  1  he  Athenians 
naturally  envious  of  the  Spartans,  granted  their,  requeft 
indeed,  but  in  fuch  a  manner  as  mani felled  their  fpite  \ 
for  they  fent  them  for  a  general  Tyrtoeus.  a  fehoolmafter 
and  poet,  lame  of  one  foot,  and  who  was  fufpeaed  to 
be  a  little  out  of  his  wits.  But  here  their  {kill  failed 
them  ;  for  this  captain,  notwithftanding  his  defpieahle 
appearance,  proved  of  great  eonfequence  to  Sparta, 
teaching  them  how  to  ufe  good,  and  how  to  bear  up 
under  ill  fortune. 

In  the  mean  time,  Ariftomenes  had  drawn .  together 
a  mighty  army,  the  Eleans.  Argives,  Sicyonians,  and 
Arcadians,  having  fent  troops  to  his  affiftance  *,  the 
Spartans  in  this,  as  in  the  former  war,  having  no  ally 
but  Corinth.  The  Spartan  kings,  according  to  the 
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^  Me  {Tenia.  cuftom  of  their  city,  no  fooner  took  the  field,  than, 
not  with  handing  their  inferiority  in  number,  they  of¬ 
fered  the  enemy  battle,  whieh  Ariilomenes  readily  ac¬ 
cepted.  It  was  long,  obllinate,  and  bloody  ;  but  in 
the  end  the  Meffenians  were  victorious,  and  the  Lace¬ 
daemonians  put  to  flight  with  a  great  fiaughter.  It 
is  lcarce  to  be  conceived  how  much  the  Spartans  were 
ftruck  with  this  defeat  :  they  grew  weary  of  the  war, 
diifatisfied  with  their  kings,  diffident  of  their  own 
power,  and  in  a  word  funk  into  a  ftate  of  general 
urn  ali nets  and  want  of  fpirit.  It  was  now  that  the 
Athenian  general  convinced  them,  that  he  was  ca¬ 
pable  of  fulfilling  all  the  promifes  of  the  oracle  }  he 
encouraged  them  by  Ins  poems,  directed  them  by  his 
counfels,  and  recruited  their  broken  armies  With  cho- 
fen  men  from  among  the  Hclotes.  Ari  Horn  ones,  on 
the  other  hand,  aCfed  with  no  lefs  prudence  and  vi¬ 
gour.  He  thought  it  not  enough  to  reftore  the  repu¬ 
tation  of  the  Meffenians,  if  he  did  not  alfo  reftore 
their  wealth  and  power  :  lie  therefore  taught  them  to 
a6f  offenfively  againil  their  enemies  }  and,  entering 
the  territories  of  Sparta,  he  took  and  plundered  Pharos, 
a  confiderable  borough  in  Laconia,  putting  all  luch  as 
made  any  refinance  to  the  fword,  carrying  off  at  the 
fame  time  an  immenfe  booty.  TL  his,  however,  was 
an  injury  which  the  Spartans  could  not  brook  with 
patience  *,  they  therefore  fent  immediately  a  body  of 
forces  to  overtake  the  Meffenians,  which  accordingly 
they  did  :  but  Ariilomenes  routed  tbefe  purluers,  and 
continued  to  make  a  mighty  fiaughter  of  them,  till 
fuch  time  as  he  was  difablcd  by  having  a  fpcar  thruft 
in  his  fide,  which  occafioned  his  being  carried  cut  of 
the  battle.  His  cure,  which  took  up  fome  time,  be¬ 
ing  finilhed,  he  refolvcd  to  carry  the  war  even  to  the 
gates  of  Sparta  }  and  to  that  purpofe  raifed  a  very 
great^  army  $  but,  whether  he  found  his  defign  ina¬ 
pplicable,  or  was  really  diverted  by  fome  dream,  he 
gave  out,  that  Callor  and  Pollux,  with  their  After 
Helena,  had  appeared  to  him,  and  commanded  him  to 
defiil.  A  ihort  time  after  this  retreat,  going  with  a 
-fmall  party  to  make  an  incurfion,  and  attempting  to 
take  prifoners  fome  women  who  were  celebrating*  re¬ 
ligious  rites  near  Egila,  a  village  in  Laconia,  tliofe 
zealous  matrons  fell  upon  him  and  his  foldiers  with 
fuch  fury,  that  they  put  them  to  flight,  and  took  him 
priioner  :  however,  he  foon  afterwards  made  his  efcape, 
and  rejoined  his  forces.  In  the  third  year  of  the  war, 
the  Spartans  with  a  great  force  entered  Meffenia, 
whither  Arillocrates  king  of  Arcadia  was  come,  with 
a  great  body  of  troops  to  the  afli  fiance  of  his  allies  : 
Ariilomenes  therefore  made  no  difficulty  of  fighting 
when  the  Spartans  approached  ;  but  they  entering 
privately  into  a  negociation  with  Arillocrates,  engaged 
him  with  bribes  and  promifes  to  betray  his  confederates. 
W  hen  the  battle  began,  the  deceitful  Arcadian  rtpre- 
fenied  to  the  forces  under  his  command  the  mighty 
danger  they  were  in,  and  the  ?reat  difficulty  there 
would  be  of  retreating  into  their  own  country,  in  cafe 
"the  battle  fhould  be  loft  :  he  then  pretended,  that  the 
faeri flees  were  ominous  ;  and,  har  ing  terrified  his  Ar¬ 
cadians  into  the  difpofition  of  mind  fitted  to  ferve  his 
purpofe,  he  not  only  drew  them  off  from  both  wings, 
but.  in  his  flight,  forced  through  the  Meffenian  ranks, 
and  put  them  too  in  confufion  Ariilomenes  and  his 
troops,  however,  drew  themfelves  into  clofe  order,  that 
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they  might  defend  themfelves  the  bell  they  could  :  and 
indeed  they  had  need  of  all  their  valour  and  fkill  $  for 
the  Lacedemonians,  who  expected  this  event,  immedi¬ 
ately  attacked  and  furrounded  them  on  all  udes.  For¬ 
tune  was,  on  this  occalion,  too  powerful  either  for  the 
courage  or  the  condudl  of  the  Meffenians  5  lo  that,  not- 
witliltanding  their  utmoft  efforts,  moll  of  their  army 
were  cut  to  pieces,  and  amongft  them  the  chief  of  their 
nobility.  Ariftomenes,  with  the  poor  remains  of  his 
fluttered  forces,  retired  as  well  as  he  could  ;  and,  per¬ 
ceiving  that  it  was  now  impoffible  to  maintain  the  war 
agamit  the  Lacedemonians  upon  equal  terms,  he  ex¬ 
horted  his  countrymen  to  fortify  Mount  Era,  and  to 
make  the  bell  difpofitions  portable  for  a  long  defence. 
Fie  likewife  placed  garrifons  in  Pylus  and  Methom* 
on  the  fea  coaits  ;  and  to  thefe  three  places  he  <  a- 
thered  all  the  inhabitants,  leaving  the  reli  of  Mefenia 
to  the  mercy  of  the  Spartans,  i  hey,  on  the  other 
hand,  looked  on  the  war  as  now  in  a  manner  finilhed  j 
foi  which  reafon  they  divided  the  lands  among  their 
citizens,  and  caulcd  them  to  be  carefully  cultivated, 
while  they  bcliegcd  Era.  But  Aiiilon  enes  quickly 
convinced  them  that  the  war  was  far  from  being  over  : 
he  choie  out  of  ail  the  Mefienians  300  men,  with 
whom  he  ravaged  all  the  adjacent  country  :  carried  off 
a  prodigious  booty  ;  and,  when  Meffenia  could  no 
longer  lupply  the  wants  of  his  garrifon,  penetrated 
into  Laconia,  and  bore  away  corn,  wine,  cattle,  and 
whatever  elfe  was  necefiary  to  the  fubfiitenee  of  his 
countrymen  flint  up  in  Era  :  fo  that  at  laft  the  Spar¬ 
tans  were  conll rained  to  ifiue  a  proclamation,  foi  bid¬ 
ding  the  cultivation,  not  only  of  the  Meffenian  terri¬ 
tory  in  their  hands,  but  alfo  of  Laconia  in  its  vici¬ 
nity  ;  whereby  they  diffreffed  themfelves  more  than 
their  enemies,  inducing  at  lail  a  famine  in  Sparta  it- 
felf,  which  brought  with  it  its  ulual  attendant,  fedi- 
tion.  Here  again  all  things  had  gone  wrong,  if  the 
wifdom  of  the  poet  Tyrtams  had  not  fuppoited  the 
Spartan  courage  ;  nor  was  it  without  much  difficulty 
that  he  influenced  them  to  continue  the  blockade  of 
Era,  and  to  maintain  a  flying  camp  for  the  fecurity  of 
the  country. 

Ariftomenes,  in  fpite  of  all  thefe  precautions,  com¬ 
mitted  terrible  depredations  with  his  fmall  corps  of 
300  men.  Amonglt  other  places  which  he  plundered, 
the  city  of  Amyclse  was  one  ;  from  whence  lie  carried 
not  only  a  great  quantity  of  riches,  but  alfo  many 
carriages  laden  with  provifions.  The  kings  of  Sparta 
lying  wdth  their  troops  in  its  neighbourhood,  as  foon 
as  they  heard  of  this  expedition,  marched  after  Ariflo- 
menes  with  the  utmoft  diligence  ;  and,  as  the  Meffe¬ 
nians  were  encumbered  with  their  booty,  came  up  with 
them  before  they  could  reach  Era.  In  this  fituation  of 
things,  Ariftomenes,  prompted  rather  by  defpair  than 
prudence,  difpofed  his  troops  in  order  of  battle  ♦,  and, 
notwithft anding  they  were  fo  few,  made  a  long  and 
vigorous  refillance  againll  the  whole  Lacedaemonian 
army.  At  length,  however,  numbers  prevailed  :  the 
great  efl  part  of  the  Meffenians  were  flain  on  the  fpot  ; 
and  Ariilomenes,  with  about  50  of  his  men  who  fur- 
vived  the  fiaughter,  were  taken  prifoners  ;  that  chief 
having  received  fo  many  wounds,  that  lie  was  fenfelefs 
when  they  carried  him  away.  The  Lacedaemonians 
expreffed  the  lottdeft  jm-  at  the  fight  of  his  illuflrious 
captive  5  who  for  fo  many  years,  by  his  iingle  abilities, 
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country  to  defend  itfelf  lie  married 
the  whole  force  ot  Sparta.  When  he  was 
recovered  of  his  wounds,  they  decreed  him  and  all  his 
fellow  prifoners  to  be  thrown  together  into  a  deep  ca¬ 
vern,  which  was  the  common  puniffiment  of  the  low¬ 
ed  kind  of  offenders.  This  judgment  was  executed 
with  the  utmoit  feverity,  excepting  that  Ariflomenes 
had  leave  to  put  on  his  armour.  Three  days  he  con¬ 
tinued  in  this  difmal  place,  lying  upon  and  covered 
over  with  dead  bodies.  The  third  day,  he  was  al- 
molf  famiihed  through  want  of  food,  and  almoft  poi 
foned  with  the  ftench  of  corrupted  carcafes,  when  he 
heard  a  fox  gnawing  a  body  near  him.  Upon  this  he 
uncovered  his  face,  and  perceiving  the  fox  juft  by  him, 
he  with  one  hand  feized  one  of  its  hind  legs,  and  with 
the  other  defended  his  face,  by  catching  hold  of  its 
jaw  when  it  attempted  to  bite  him.  Following  as  well 
as  he  could  his  ftruggling  guide,  the  fox  at  laft  thruft 
his  head  into  a  little  hole  *,  and  Ariftomenes  then  let¬ 
ting  go  his  leg,  he  foon  forced  his  way  through  and 
opened  a  paffage  to  the  welcome  rays  of  light,  from 
which  the  noble  Meffenian  had  been  fo  long  debarred. 

Feeble  as  he  was,  Arillomenes  wrought  himfelf  an 
outlet  with  his  nails-,  and  travelling  by  night  with  all 
the  expedition  he  could,  at  length  arrived  fafe  at  Era, 
to  the  great  joy  and  amazement  of  his  countrymen. 

When  this  news  was  fir  ft  blazed  abroad,  the  Spartans 
would  have  had  it  pafs  for  a  fidHon  ;  but  Ariftomenes 
foon  put  the  truth  of  it  out  of  doubt,  by  falling  on 
the  polls  of  the  Corinthians,  who,  as  allies  of  the  Spar¬ 
tans,  had  a  confiderablc  body  of  troops  before  Era. 

Molt  of  their  officers,  with  a  multitude  of  private  men, 
he  flew  pillaged  their  camp  ;  and,  in  ffiort,  did  fo 
much  mifehief,  that  the  Spartans  under  the  pretence 
of  an  approaching  feftival,  agreed  to  a  ceffation  of  arms 
for  40  days,  that  they  might  have  time  to  bury  their 
dead.  On  this  occafion,  Ariftomenes  for  the  fecond 
time  celebrated  the  hecatornphonia ,  or  the  facrifice  ap¬ 
pointed  for  thofe  who  had  killed  100  of  the  enemy 
with  their  own  hands.  He  had  performed  the  fame 
before  and  after  his  fecond  battle  ;  and  he  lived  to  do 
it  a  third  time  :  which  muft  appear  wonderful  to  the 
reader,  when  he  is  informed,  that,  notwithftanding  this 
truce,  certain  Cretan  archers  in  the  fervice  of  the  Spar¬ 
tans  feized  Ariftomenes  as  he  was  walking  without 
the  walls,  and  carried  him  away  a  prifoner.  There 
were  nine  of  them  in  all  :  two  of  them  immediately 
flew  with  the  news  to  Sparta,  and  feven  remained  to 
guard  their  prize,  whom  they  bound,  and  conduced 
to  a  lone  cottage  inhabited  only  by  a  widow  and  her 
daughter.  It  fo  fell  out  that  the  young  woman  dreamt 
the  night  before  that  ffie  faw  a  lion  without  claws, 
bound,  and  dragged  along  by  wolves  ;  and  that  (he 
having  loofed  his  bonds,  and  given  him  claws,  he  im¬ 
mediately  tore  the  wolves  to  pieces.  As  foon  as  Ari¬ 
ftomenes  came  into  the  cottage,  and  her  mother  who 
knew  him,  had  told  her  who  he  was,  (lie  inftantly  con¬ 
cluded  that  her  dream  was  fulfilled  ;  and  therefore  plied 
the  Cretans  with  drink,  and  when  thev  were  afleep, 
took  a  poniard  from  one  of  them,  cut  the  thongs  with 
which  Ariftomenes  was  bound,  and  then  put  it  into  his 
hands.  He  prefently  verified  her  vifion,  by  putting 
all  his  guards  to  death  ;  and  then  carried  her  and  her 
mother  to  Era,  where,  as  a  reward  for  her  fervice, 
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the  young  woman  to  his  fon  Gorgus, 
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about  18  years  of  age. 

When  Era  had  held  out  near  eleven  years,  it  fell 
into  the  hands  of  Sparta  by  an  accident :  the  fervant 
of  one  Empiramus,  a  Spartan  commander,  driving 
his  mafter’s  cattle  to  drink  at  the  river  Neda,  met 
frequently  with  the  wife  of  a  Meffenian  whom  he 
engaged  in  an  amour.  This  woman  gave  him  notice, 
that  her  hufband’s  houfe  was  without  the  wall  ;  fo 
that  he  could  come  to  it  without  danger,  when  the 
good  man  was  abroad  ;  and  ffie  likewife  gave  him  in¬ 
telligence  when  her  huffiand  was  upon  duty  in  the 
garrifon.  The  Spartan  failed  not  to  come  at  the  time 
appointed  \  but  they  had  not  been  long  in  bed  before 
the  hufband  returned,  which  put  the  houfe  into  great 
confufion  ;  the  woman,  however,  fecured  her  gallant  j 
and  then  let  in  her  huffiand,  whom  ffie  received  in 
appearance  with  great  joy,  inquiring  again  and  again, 
by  what  excefs  of  good  fortune  fhe  was  bleffed  with 
his  return.  The  innocent  Meffenian  told  her,  that 
Ariftomenes  being  detained  in  his  bed  by  a  -wound, 
the  foldiers  knowing  that  he  could  not  walk  the 
rounds,  had  a  grant  to  retire  to  their  houfes,  to  avoid 
the  inclemency  of  the  feafon.  The  Spartan  no  fooner 
hea-d  this,  than  he  crept  foftly  out  of  doors,  and 
haftened  away  to  carry  the  news  to  his  mafter.  It  fo 
happened,  that  the  kings  were  at  this  time  abfent  from 
the  camp,  and  Empiramus  had  the  chief  command 
of  the  army.  As  foon  as  he  received  this  information, 
he  ordered  his  army  to  begin  its  march,  though  it 
rained  exceffively,  and  there  was  no-  moon  light.  I  he 
fellow  guided  them  to  the  ford,  and  managed  matters 
fo  well  that  they  feized  all  the  Meffenian  pofts  :  yet, 
after  all,  they  were  afraid  to  engage  *,  darknels,  and 
high  wind,  heavy  rain,  together  with  the  dread  of 
Ariftomenes,  keeping  them  quiet  in  the  places  they 
had  feized.  As  foon  as  it  was  light  the  attack  be¬ 
gan  *,  and  Era  had  been  quickly  taken,  if  only  the 
men  had  defended  it ;  but  the  women  fought  with 
fueh  fury,  and  by  their  mingling  in  the  frav,  brought 
fuch  an  aeeeffion  of  numbers,  as  made  the  event  doubt¬ 
ful.  Three  days  and  two  nights  this  defperate  en¬ 
gagement  lafted  :  at  laft,  all  hopes  of  preferving  the 
city  being  loft,  Ariftomenes^  drew  off  his  wearied 
troops.  Earlv  in  the  fourth  morning,  he  difpofed  the 
women  and  children  in  the  centre,  the  Meffenian  youth 
in  the  front  and  rear,  the  lels  able  men  in  the  main 
body  :  himfelf  commanded  the  van ;  the  rear-guard 
was  brought  up  bv  Gorgus  and  Manticlus,  the  for¬ 
mer  the  foil  of  Ariftomenes,  the  latter  of  1  heocles,  a 
Meffenian  of  great  merit,  who  fell  with  much  glory 
in  this  attack,  fighting  valiantly  in  the  canfe  of  his 
country.  When  all  things  were  ready,  Ariftomenes 
caufed  the  laft  barrier  to  be  thrown  open  ;  and,  bran- 
diffiing  his  fpear,  marched  direflly  towards  the  Spar¬ 
tan  troops,  in  order  to  force  a  paffage.  Empiramus, 
perceiving  his  intent,  ordered  his  men  to  open  to  the 
right  and  left,  and  fairly  gave  them  a  paffage  •,  fo  that 
Ariftomenes  marched  off  in  triumph,  as  it  were,  to 
Arcadia. 

The  Arcadians,  when  they  heard  that  Era  was 
taken,  were  very  defirous  of  fuccouring  their  old  con¬ 
federates  in  th*s  deep  diftrefs :  thev  therefore  en-* 
treated  their  king  Ariftocrates  to  lead  them  into 
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Jjut  he,  corrupted  by  the  Lacedaemonians,  royal  unftion 
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perfuaded  them  that  it  was  too 'late  ;  that  the  Meffc- 
nians  were  all  cut  ofF ;  and  that  fuch  a  ftep  "would  only 
expofe.  them  to  the  fury  of  the  conquerors.  When 
the  thing  appeared  to  be  otherwife,  and  it  was  known 
that  Ariftomenes  was  on  the  frontiers  of  Arcadia, 
they  went  hi  crowds  to  carry  him  provifions,  and  to 
teftify  their  readinefs  to  afford  him  and  thofe  under 
his  command  all  the  aftiftance  in  their  power.  Ari¬ 
ftomenes  defired  to  be  heard  before  a  general  affembly  3 
which  being  accordingly  convoked,  he  there  opened 
one  of  the  boldcft  and  beft  laid  fchemes  recorded  in 
liiftory  :  he  faid,  that  he  had  yet  500  undaunted 
foldicrs,  who,  at  his  command,  would  undertake  any 
thing  3  that  it  was  very  probable  raoft  of  the  Spar¬ 
tans  wrere  employed  in  pillaging  Era,  and  that  there¬ 
fore  he  determined  to  march  and  furprife  Sparta  3 
which  appeared  fo  fenfible,  that  aft  the  affembly  loud¬ 
ly  commended  his  great  capacity  and  unfhaken  cour¬ 
age.  Ariftocrates,  however,  took  care  to  betray 
him  3  having,  by  various  pretences,  retarded  the  exe¬ 
cution  of  the  project.  The  Arcadians,  who  began  to 
fufpeft  him,  waited  for  and  furprifed  the  meffengers 
as  they  came  back.  They  took  the  letters  from  them, 
and  read  them  openly  in  the  affembly.  The  purport 
ef  them  was,  that  they  acknowledged  his  great  kind- 
nefs  both  now  and  in  the  battle  3  and  promifed,  that’ 
the  Lacedaemonians  would  be  grateful.  As  foon  as 
the.  letters  were  read,  the  Arcadians  fell  to  ftoning 
their  king,  frequently  calling  upon  the  Meffcnians  to 
aflift  them  ;  which,  however,  they  did  not,  waiting 
for  Ariftomenes’s  order  3  who,  far  from  triumphing 
in  this  fpe&acle,  flood  ftill,  with  his  eyes  fixed  on 
the  ground,  which  he  wet  with  his  tears,  his  foul 
pierced  with  forrow  to  fee  a  crowned  head  fo  fhame- 
fully  and  fo  defervedly  put  to  death.  The  Arcadians 
afterwards  erefted  a  monument  over  him,  with  an  in- 
feription  to  perpetuate  his  infamy.  As  for  the  Mef- 
fenians  under  the  command  of  Gorgus  and  Manticlus, 
they  paffed  over  into  Sicily  3  where  they  founded  the 
city  of  Meffene,  one  of  the  molt  famous  in  the  ifland. 
Ariftomenes  remained,  however,  in  Greece  3  where 
he  married  all  his  daughters,  except  the  youngeft,  to 
perfons  of  great  rank.  A  prince  of  Rhodes,  inquiring 
of  the  oracle  at  Delphi  whom  he  fliould  efpoufe,  that 
his  fubje&s  might  be  happy  under  his  pofterity,  was 
directed  to  marry  the  daughter  of  the  moft  worthy  of 
the  Greeks  ;  which  anfwer  was  immediately  under¬ 
wood  to  point  at  the  virgin  daughter  of  Ariftomenes. 
Her  therefore  he  demanded,  and  received  3  Ariftome¬ 
nes  accompanying  him  back  to  his  dominions,  where 
he  formed  a  fcheme  of  uniting  the  Lydians  and  Medes 
againft  the  Spartans,  refolving  with  this  view  to  go 
into  Media,  and  to  the  court  of  Sardis  3  but  while  he 
meditated  thefe  great  things,  death  furprifed  him,  and 
thereby  freed  Lacedaemon  from  the  moft  formidable 
enemy  flic  ever  had. 

MESSIAH,  a  word  fignifying  one  anointed ,  or  in- 
ftallcd  into  an  office  by  unftion.  It  was  ufual  among 
the  Jews  to  anoint  kings,  high  priefts,  and  fometimes 
prophets,  at  the  defignation  or  inftallment  of  them, 
to  fignify  emblematically  the  mental  qualifications  ne- 
celfary  for  difeharging  thefe  offices.  Saul,  David, 
Solomon,  and  Joafh,  kings  of  Judah,  received  the 
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Aaron  and  his  fons  received  the  facer- 
dotal,  and  Elilha  the  difciple.  of  Elijah  received  the  ' 
prophetic  un&ion. — The  name  Messiah,  Anointed 
or.  Chrift  (Xg<ro?),  %vas  given  to  the  kings  and  high 
priefts  of  the  Jews.  The  patriarchs  and  prophets 
are  alfo  called  by  the  name  of  MeJJiahs ,  or  the  Lord's 
anointed .  See  1  Sam.  xii.  3,  1  Chron.  xvi.  22. 

Pf.  cv.  15. 

But  this  name  Messiah  -ivas  principally  and  by 
way  of  eminence  given  by  the  Jews  to  their  expeft- 
ed .  great  deliverer,  whofe  coming  they  ftill  vainly 
w  ait  3  and  is  a  name  the  Chriftians  apply  to  Jesus 
Chrift,  in  whom  the  prophecies  relating  to  the  Mef- 
fiali  were  accompliftied.  The  fum  of  thefe  prophecies 
is,  That  there  fliould  be  a  glorious  perfon  named 
MeJJiuh,  defconded  from  Abraham,  Ifaac,  and  Jacob, 
who.  fhould  be  born  at  Bethlehem,  of  a  virgin  of  the 
family  of  David,  then  in  its  decline,  before  the  Jews 
ceafed  to  be  a  people,  while  the  fecond  temple  was 
Handing,  and  about  500  years  after  Ezra’s  time  3 
who,  though  appearing  in  mean  circumftances,  fhould 
be  introduced  by  a  remarkable  forerunner,  whofe  bu- 
finefs  it  fhould  be  to  awaken  the  attention  and  ex¬ 
pectation  of  the  people.  That  this  illuftrious  perfon 
called  MeJJiah  fliould  himfelf  be  eminent  for  the  piety, 
wifdom,  and  benevolence  of  his  charaCler,  and  the 
miraculous  works  he  fhould  perform  :  yet  that,  not- 
withftanding  all  this,  he  fliould  be  rejected  and  put  to 
death  by  the  Jews  3  but  fhould  afterwards  be  raifed 
from  the  dead,  and  exalted  to  a  glorious  throne,  on 
which  he  fhould  through  all  generations  continue  to 
rule,  at  the  fame  time  making  interccffion  for  finners. 
That  great  calamities  fhould  for  the  prefent  be  brought 
on  the  Jews  for  reje&ing  him  3  whereas  the  kingdom 
of  God  fhould  by  his  means  be  ere£fed  among  the 
Gentiles,  and  difperfe  itfelf  even  unto  the  ends  of  the 
earth  3  wherever  it  came,  deftroying  idolatry,  and 
eftabli filing  true  religion  and  rightcoufnefs.  In  a 
word,  I  hat  this  glorious  perfon  fliould  be  regarded 
by  all  who  believed  in  him  as  a  divine  teacher,  an 
atoning  facnfice,  and  a  royal  governor  ?  by  means  of 
whom  .  God  would  make  a  covenant  with  his  people, 
very  different  from  that  made  with  Ifrael  of  old  3  in 
confeqnence  of  which  they  fliould  be  reftored  to,  and 
eftablifhed  in,  the  divine  favour,  and  fixed  in  a  ftate 
of  perpetual  happinefs.  See  Jesus  Chrift,  and  Chris¬ 
tianity. 

The  Jcivs,  as  was  already  obferved,  ftill  wait  for  the* 
coming  of  the  MeJJiah,  being  impreffed  with  the  no¬ 
tion  of  a  temporal  MeJJiah,  who  is  to  be  a  mighty 
conqueror,  and  to  fubdue  all  the  world.  Moft  of  the 
modern  rabbins,  according  to  Buxtorf,  believe  that 
the  MeJJiah  is  already  come,  but  that  he  keeps  him¬ 
felf  concealed,  and  will  not  manifeft  himfelf  beeaufe  of 
the  fins  of  the  Jews.  Some  of  the  Jeivs,  hoivever,  in 
order  to  reconcile  thofe  prophecies  that  feem  to  con- 
tradiCl  each  other  as  to  the  chara&er  and  condition  of 
the  MeJJiah,  have  had  recourfe  to  the  hypothefis  of 
two  MeJJiahs,  who  are  yet  to  fucceed  each  other  3  one 
in  a  ftate  of  humiliation  and  fufferirsg  ;  the  ether  of 
glory,  fplendor,  and  power.  The  firft,  they  fay,  is 
to  proceed  from  the  tribe  of  Ephraim,  who  is  to 
fight  againft  Gog,  and  to  be  flam  by  Annillus,  Zech. 
xii.  10.  The  fecond  is  to  be  of  the  tribe  of  Judah, 

and 
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who  i?  to  conquer  and  kill  An-  mountains  are  many  of  them  nobly  wooded  5  the^  hills 


jvfcflisdi*  and  lineage  of  David, 

■Melfina.  nillus,  and  reftore  the  kingdom  of  Ifrael,  reigning  over 
- * - -  it  in  the  higheft  glory  and  felicity. 

Jefus  Chrift  alferts  himfelf  the  Mefjiah .  In  St 
John  iv.  2$.  the  Samaritan  woman  fays  to  Jefus,  I 
know  that  when  Mefiiah  comes ,  who  is  called  the  Chrift, 
he  will  tell  us  all  things .  Jefus  anfwered  her ,  I  that 
fpeak  to  thee  am  he . 

There  are  feveral  impoftors,  who  have  endeavoured 
to  pafs  for  MeJJiahs ,  as  Chrift  himfelf  predicted.  J. 
Lent,  a  Dutchman,  has  written  a  biftory  De  Pfeudo- 
tnejjiis  “  Of  Falfe  Mefliahs.”  The  firft  he  mentions 
was  one  Barcochab,  who  appeared  under  the  empire  of 
Adrian.  The  laft  was  Rabbi  Mordccai,  who  began  to 
be  talked  of  in  1682.  A  little  before  him,  viz.  in 
1666,  appeared  Sabbethai  Sebi,  who  was  taken  by 
the  Turks,  and  turned  Mahometan. 

MESSINA,  an  ancient,  large,  handfome,  and  ftrong 
city  of  Sicily,  and  in  the  Val  di  Demona,  with  a  cita¬ 
del,  feveral  forts,  a  fine  fpacious  harbour,  and  an  arch- 
bifhop’s  fee.  It  is  feated  on  the  fea  fide,  no  miles 
eaft  of  Palermo,  260  foutli  by  eaft  of  Rome,  and  180 
fouth-eaft  of  Naples.  E.  Long.  15.  50.  N.  Lat.  38.  10. 
The  public  buildings  and  the  monafteries  were  nume¬ 
rous  and  magnificent,  and  it  contained  about  60,000 
inhabitants  3  the  harbour  is  one  of  the  fafeft  in  the 
Mediterranean,  and  extremely  deep  ;  the  viceroy  of 
Sicily  relides  here  fix  months  in  the  year  3  and  it  was  a 
place  of  great  trade  in  filk,  oil,  fruit,  corn,  and  excel¬ 
lent  wine,  efpecially  iince  it  was  declared  a  free  port. 
This  city  in  the  beginning  of  the  year  1783  fuffered 
moft  dreadfully  by  the  earthquakes  which  {hook  great 
part  of  Calabria  and  Sicily  to  their  foundations,  over¬ 
turned  many  rich  and  populous  towns,  and  buried 
thoufands  in  their  ruins :  (fee  Calabria,  and  Earth¬ 
quake,  Geology  Index). — The  following  account  of 
Medina,  as  it  flood  before  the  above  period,  is  extra&cd 
from  Mr  Swinburne's  Travels  in  Sicily . 

A  large  chain  of  mountains  prelfes  upon  the  Ihore, 
and  part  of  the  city  ftands  upon  elevated  ground.  The 
Vol.  XIII.  Part  II. 
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before  them  finely  chequered  with  groves  and  fields. 
As  the  town  runs  in  a  fweep  along  the  edge  of  a  de¬ 
clivity,  every  building  of  confequence  is  fecn  to  advan¬ 
tage,  while  the  lefs  noble  parts  are  hidden  by  the  Pa- 
lazzata.  This  is  a  regular  ornamental  range  of  lofty 
houfes,  with  19  gates,  anfwering  to  as  many  ftreets ; 
it  follows  the  femicircular  bend  of  the  port  for  one 
mile  and  five  poles,  and  would  have  been  the  hand- 
fomeft  line  of  buildings  in  Europe  had  the  defign  been, 
completed  3  but  a  confiderable  part  of  the  extent  is 
not  finiftied,  except  merely  in  the  front  wall,  and  that 
feems  to  be  in  a  very  ruinous  condition.  Philibert 
Emmanuel  of  Savoy,  viceroy  of  Sicily,  in  1622,  began 
this  princely  work.  Before  it  is  a  broad  quay,  deco¬ 
rated  with  ftatues  and  fountains  3  {hips  of  any  burden 
can  moor  clofe  to  the  parapet  in  great  depth  of  water. 
At  the  weft  extremity  is  a  fmall  fort  and  a  gate  3  the. 
other  end  is  clofed  by  the  governor’s  houfe  and  the 
citadel,  a  modern  pentagonal  fortrefs,  built  on  the 
point  where  the  ifthmus  or  braccio  di  San  Raniero  iffues 
from  the  main  land.  On  this  flip  of  low  ground, 
which  with  the  Palazzata  forms  the  circular  harbour 
of  Medina,  is  placed  the  lighthoufe  (lazaretto),  and 
on  the  point  the  old  caftle  of  St  Salvatore.  The  cir¬ 
cumference  of  the  port  is  four  miles  :  it  probably  owes 
its  formation  to  an  earthquake,  which  opened  an  im- 
menfe  chafm,  and  then  filled  it  with  water.  Near  the 
lighthoufe  is  a  kind  of  whirlpool  in  the  fea,  fliown  as 
the  Chary bdis  of  the  ancients. 

The  inner  part  of  Medina  is  dirty,  though  it  con¬ 
tains  a  confiderable  number  of  neat  churches  and  large 
fubftantial  dwellings.  The  cathedral  is  Gothic,  en¬ 
riched  with  Saracenic  mofaics  on  the  altars  and  ftirines  3 
the  front  of  the  high  altar  is  particularly  fplendid  : 
Gagini  has  embelliftied  the  pulpit  and  feme  tombs 
with  excellent  fpccimens  of  his  art.—In  the  treafury 
of  this  church  is  preferved  the  palladium  of  Medina, 
a  letter  from  the  Virgin  Mary  to  its  citizens  (a). 
This  is  the  title  upon  which  the  Meftinefe  build  their 
3  Z  pretenfions 


(a)  The  dory  is  as  follows  :  After  St  Paul  had  made  fome  day  at  Medina  (a  circumftance  of  his  travels 
unnoticed  by  St  Luke),  the  Medinefe  prevailed  upon  him  to  return  to  Jerufalem  with  an  embaffy  of  four 
perfons  fent  b  v  the  city  to  the  Virgin  Mary.  Their  excellencies  were  gracioudy  received  by  her,  and  brought 
back  a  letter  written  with  her  own  hand  in  the  Hebrew  tongue,  which  St  Paul  trandated  into  Greek.  By 
the  irruption  of  the  Saracens  this  invaluable  treafure  was  loft,  and  utterly  forgotten  till  the  year  1467,  when 
Conftnntine  Lafcaris,  a  refugee  Greek,  found  a  copy  of  it,  and  turning  it  into  Latin,  made  it  known  to  the 
citizens  and  then  to  all  the  Catholic  world.  Its  authenticity  is  now  fo  well  eftabliftied  at  Medina,  that  Kegna 
the  hiftorian  candidly  acknowledges,  that  whoever  was  to  confefs  even  a  doubt  on  the  fubjed  m  that  city  would 

This  curious  epiftle  is  conceived  in  thefe  terms  : — Maria  Virgo,  Joachim  filia,  Dei  humdlima  Chrifti  Jefu 
crucifix!  mater,  ex  tribu  Judas,  ftirpe  David,  Meffanenfibus  omnibus  falutem,  ct  Dei  Pains  Ommpotentis  bene- 
di&ionem.  Vos  omnes  fide  magna  legatos  ac  nuncios  per  publicum  documentum  ad  nos  mihhe  conftat.  bi- 
lium  nod  rum  Dei  genitum  Deum  et  hominem  effe  fatemini,  et  in  coelum  poll  fuam  refurreftionem  afcendiffe, 
Pauli  apoltoli  eleai  prsedicatione  mediante  viam  veritatis  agnofeentes.  Ob  quod  vos  et  jplam  ciVitatem  bene- 
dicimus,  cujus  perpetuam  prote&riccm  nos  effe  volumus.  Anno  filu  noftn  XL1I.  Indift.  I.  III.  Nonas  Junn, 

luna  XXVII.  feria  V.  ex  Hycrofolymis.  -  .  r  a  t  r  ri,  -n 

Thus  tranfiated  : — “  The  Virgin  Marv,  daughter  of  Joachim,  moft  humble  mother  of  God  Jelus  Chrift 
crucified,  of  the  tribe  of  Juda  and  the  family  of  David,  health  and  the  Hefting  of  God  the  Father  Almighty 
to  all  the  people  of  Medina.  Out  of  the  abundance  of  your  faith,  you  have,  in  confequence  of  a  public  de¬ 
liberation,  fent  a  deputation  to  me  ;  and  fince  you  acknowledge  that  my  Sen  is  both  God  and  man  and  that 
he  afeended  into  heaven  after  his  refurrrection,  as  you  have  learned  irom  the  preaching  of  St  Paul  the  apoftle, 
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pretenfions  to  pre-eminence  over  the  whole  ifland,  nay 
over  •  the  whole  world  ;  to  its  virtues  and  patronage 
they  attribute  every  piece  of  good  fortune,  and  to  their 
own  unworthinefs  all  finifter  events  that  have  befallen 
them.  The  authenticity  of  this  epiftle  has  been  fe- 
riouily  impugned,  and  of  eourfe  vigorously  defended  by 
many  Sicilian  divines  and  diiputators. 

There  is  another  church  in  this  city  that  deferves 
particular  notice,  not  fo  much  on  account  of  its  archi- 
tedure  or  ornaments,  as  for  its  being  the  laft  refuge 
of  the  Greek  liturgy,  which  was  once  the  predomi¬ 
nant  fervice  of  the  iilar.d,  but  gradually  abolilhed  by 
different  conquerors.  It  is  dedicated  to  the  Virgin 
Mary  de  Grapheo,  or  of  the  Letter ,  which  denomina¬ 
tion  may  perhaps  have  furniflied  Lafcaris  with  the  idea 
of  his  letter.  It  is  known  at  prefent  hy  the  nimie  of 
la  LaUa/ica.  According  to  the  Greek  canons,  the  en¬ 
trance  of  monaftie  churches  was  reciprocally  forbidden 
to  each  fex,  and  the  cathedrals  were  the  only  places  of 
woilhip  where  a  daily  laeniice  was  offered  up  by  the 
bifliop  and  clergv,  and  where  both  men  and  women 
were  prefent  at  the  fame  time,  but  in  different  parts  of 
the  church.  From  this  general  admittance  the  build¬ 
ing  acquired  the  title  of  Catholic  or  univcrfal. 

Medina  Is  all  paved  with  lava,  cut  into  large  fla^s 
of  two  feet  fquare  :  a  material  which  the  vicinity  of 
lavas  renders  it  eafy  to  procure,  and  which  being  very 
hard  refills  fnftion  better  than  any  other. 

During  a  feries  of  ages,  notwithftanding  the  various 
revolutions  and  calamities  to  which  it  has  been  ex- 
pofed,  this  city  has  dill  -maintained  its  original  fitua- 
tion  5  while  moll  other  cities  have  (Lifted  their  ground 
more  or  lefs  from  the  place  where  they  were  firll 
founded.  But  its  lituation  enjoys  advantages  which 
have  Hill  tempted  fuch  of  its  inhabitants  as  efcaped 
from  the  ravages  of  war  and  the  deflation  of  earth¬ 
quakes  to  prefer  it  to  every  other  fpot,  however  de¬ 
lightful  or  fecurc.  It  is  of  very  ancient  origin  ;  it  has 
been  under  many  different  races  of  monarchs  ;  and  its 
name  has  been  repeatedly  changed  :  It  has  been  at  dif¬ 
ferent  times  called  Z ancle,  Mamertiii-a,  Mc/Jhna.  Its 
fil'd  name  Zancle ,  which  in  the  old  language  of  Sicily 
meant,  “  a  fickle  alluding,  as  feme  authors  fuppole, 
to  the  form  of  the  port ;  or,  according  to  others,  to 
the  fertility  _  of  the  country.  Allured  by  the  ad  van- 


_  .  •'  .  - j9  cue  auvan- 

tages  ot  its  lituation,  the  Cumseans,  a  commercial  and 
enterprifing  people,  invaded  the  ifland  and  drove  the 
Siculi  from  this  fettlement ;  they  were  in  their  turn 
overpowered  by  a  band  of  Samian  adventurers,  who 
made  way  for  a  colony  of  citizens  of  Meffene,  and  under 
tliefc  mailers  it  changed  its  name  to  Meffana,  Their 
government  was  of  Ihort  duration  ;  for'  in  the  289th 
year  before  Chrilt  it  was  dellroyed  by  the  Mamertines, 
a  warlike  unprincipled  nation  inhabiting  the  fouth  part 
of  Bruttium.  Thefe  foldiers  being  received  into  Mef¬ 
fana  on  their  return  to  Italy  from  Syraeufe,  where 
they  had  ferved  as  mercenaries  in  the  army  of  Aga- 
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thocles,  took  an  opportunity  of  maffacring  the  inha¬ 
bitants  and  ufurping  their  poffeflions.  The  city  was' 
now  called  Mamertina  ;  and,  in  order  to  fupport  them- 
lelves  againlt  the  refentment  of  the  Sicilian  powers 
the  Mamertines  implored  the  protedlion  of  the  Ro¬ 
mans,  who  eager  to  extend  their  dominion  beyond 
the  limits  of  Italy,  and  jealous  of  the  growing  power 
ot  Carthage,  made  no  fcruple  to  fuccour  thefe  affaf- 
ms  with  a  confular  army.  This  ftep  brought  on  the 
foil  Punic  war.  The  Mamertines  reaped  no  other 
Iruit  from  the  alliance  but  a  more  honourable  degree 
ot  ilavcry  *r  for  fuch  was  the  real  nature  of  their  con¬ 
nexion  with  Rome,  whatever  name  it  might  be  dif- 
guifed  under. 

.  "as,  however,  always  diftinguiftied  by  par¬ 

ticular  attentions  and  favours  from  the  fenate ;  and,  ex¬ 
cepting  a  Ihort  period  during  the  wars  of  the  trium- 
Mrme,  appears  to  have  tailed  all  the  fweets  of  Roman 
prolpenty,  without  partaking  of  the  bitter  draughts 
of  adverlity.  Its  fate,  in  the  ruin  of  the  empire,  was 
fnrnlar  to  that  of  the  reft  of  Sicily.  In  829  Medina 
fell  into  the  hands  of  the  Saracens,  but  obtained  very 
honourable  terms  of  capitulation  5  for  half  the  city 
was  lett  to  the  Chriftians,  where  they  were  to  be  go¬ 
verned  by  their  own  laws,  and  profefs  their  own  reli¬ 
gion  undifturbed.  In  the  other  rclided  the  bey  of 
one  of  the  five  provinces  into  which  the  Arabian  con- 
querors  had  divided  the  ifland.  Notwithftanding  this 
indulgence,  Mcffina  was  the  firft  to  caft  off  the  yoke 
J?  1 0 3 7 >  George  Maniaces  landed  an  army  of 

Greeks  and  Normans  on  the  fliore  of  the  Faro.  It  af¬ 
terwards  held  out  again  ft  the  whole  Muffulman  force, 
till  the  feeble  ftate  of  a  diftra&ed  empire  fimt  out  all 
hopes  of  affiftance  from  Conftantinople.  This  unfor¬ 
tunate  city  then  opened  its  gates  to  the  army  of  the 
caliph,  and  felt  very  feverely  the  weight  of  his  refent- 
ment,  but  it  did  not  long  groan  under  the  yoke  5  for 
111  lefs  than  20  years  Roger  the  Norman  took  it  by 
mrprife  and  delivered  it  from  Mahometan  oppreftion. 
During  the  crufade  our  Richard  Cceur  de  Lion  and 
Philip  Auguftus  king  of  France  wintered  here  in  their 
way  to  Paleftme  5  a  fojourn  marked  by  continual  quar¬ 
rels,  conflagration,  and  bloodfhed.  "  The  Meffinefe 
were  particularly  tardy  in  entering  into  the  national 
confpiracy  of  12 8  2,  but  afterwards  exceeded  the  reft 
of  the  lnfurgents  in  deeds  of  cruelty:  This,  and  the 
importance  of  their  lituation,  lingled  them  out  for  the 
fhft;  obje&s  of  Charles’s  vengeance.  He  inverted  their 
city  very  clofely,  and  declared  fo  openly  his  determi¬ 
nation  to  refufe  all  terms  whatever  to  the  befiegcd, 
tliat  they  faw  no  hopes  of  fafety  but  in  an  obftinate 
defence.  Their  courage,  perfevcrance,  and  fufferings, 
ivere  exceffive  j  a-t  length  their  ftrength  and  refources 
began  to  fail  rapidly,  .and  every  circumftauce  feemed 
to  denounce  their  fpeedy  deftru&ion,  when  Roger 
Lauria  appeared  off  the  harbour  with  the  Arragonian 
fleet,,  forced  the  king  to  retire  with,  precipitation  acrofs 

the 


I  g>ve  my  blcflmg  to  you  and  all  your  city,  and  agree  to  become  your  proteftrefs.  In  the  42d  year  of  mv  Son 
the  iff  of  the  Indrftmn,  the  3d  day  of  June,  and  the  27th  of  the  moon,  at  Jerufalem.”  4  7  7  ’ 

iha^Dcnis  £  LhtlV  Fn0miCt  ^  dateS’  Ict  k  fuffice  t0  obfervc>  tliat  Lafcaris  was  not  aware 

i  oufsaviour’s  bSh:  7  “  °le  6th  Centur^>  was  thc  "ho  ^de  ufe  of  the  era  that  commences 
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fcfcffina.  tlie  ftraits,  and  in  his  fight  defeated  and  deftroyed  his 
naval  armament.  Robert,  grandfon  of  Charles  I.  alfo 
made  a  fruitlefs  attack  •,  but  in  the  difturbed  reign  of 
Frederic  III.  Me  (Tina  was  delivered  up  to  Louis  king 
uf  Naples  and  his  confort  Queen  Joan,  who  entered  it 
in  triumph-.  In  a  few  years  it  returned  to  its  former 
poffefTors.  The  year  1672  was  remarkable  for  the  re¬ 
volt  of  the  Meflinefe. — They  threw  off  the  Spanifh 
yoke,  and  fwore  allegiance  to  Louis  XIV.  king  of 
France.  They  were  for  fome  time  vigoroufly  aflifted 
by  the  French  ;  but  before  the  Spaniards  had  gained 
the  lead,  advantage  to  excite  any  hopes  of  recovering 
lb  valuable  a  poffeffion,  Louis  found  himfelf  necefix- 
tated  from  motives  of  political  intereft  to  defert  his 
new  fubjefts,  and  leave  them  to  the  mercy  of  their  old 
incenfed  matters.  The  horror  of  being  thus  abandon¬ 
ed,  and  the  chaftifement  inflkfted  by  Spain,  broke  the 
fierce  fpirit  of  the  Meflinefe )  they  were  ftill  ftunned 
•with  the  remembrance  and  effe&s  of  this  blow,  when 
the  plague  in  1743  wras  introduced  from  the  Levant, 
and  fwept  away  more  than  half  the  inhabitants.  From 
this  chain  of  calamities,  the  opulence,  trade,  and  po¬ 
pulation  of  Meflina,  have  been  gradually  finking  ;  and 
unlefs  very  favourable  circumftances  happen,  will  every 
year  fall  lower.  The  number  of  its  inhabitants  does 
not  now  exceed  30,000. 

The  following  particulars  are  added  from  M.  Houel, 
who  vifited  this  city  fince  the  late  earthquakes,  which 
completed  its  deftnnttion. 

On  the  front  of  the  cathedral  there  is  a  fquare, 
which,  though  not  regular,  is  far  from  being  mean* 
This  was  not  the  largeft  fquare  in  Meflina  before  its 
overthrow  5  but  it  was  the  moft  elegant,  the  moft 
fplendidly  adorned,  and  the  belt  frequented.  There 
ttands  in  this  fquare  an  equeftrian  ftatue  of  Charles  II. 
of  Spain,  in  brohZe,  which  has  been  fpared  by  the 
earthquake.  It  (lands  on  a  marble  pedeftal,  in  the 
middle  of  the  fquare.  Oppofite  to  this  ftatue  is  an 
elegant  marble  fountain,  ornamented  with  a  variety  of 
figures,  representing  men  and  other  animals,  all  of 
them  fpouting  out  wrater  in  great  abundance  ;  which 
ufed,  in  fummer,  to  fpread  an  agreeable  and  refrefh- 
ing  coolnefs  over  the  fquare,  that  induced  company  to 
affemble  here*  Seven  ftreets  terminated  here.  The 
cathedral  forms  a  part  of  the  fquare.  It  is  dedicated 
to  the  bleffed  Virgin  5  the  occafion  of  which  has  been 
already  mentioned. 

There  is  an  anniverfary  feaft  celebrated  in  Meflina, 
which  is  called  the  feajl  of  the  Letter .  A  loek  of  the 
Virgin’s  hair,  wrhich  flie  fent  to  the  Meffenians  at  the 
fame  time  with  the  letter,  is  carried  through  the  city 
in  proceflion  in  a  cryftal  veffel.  She  made  alfo  a  pre- 
fent  of  her  pi61ure  to  the  Meffenian  deputies.  It  is 
placed  over  the  tabernacle.  None  but  the  canons  of 
the  cathedral  are  permitted  to  touch,  or  take  up  on 
their  fhoulders,  the  filver  fhrine  in  which  the  cryftal 
veflel  with  the  Virgin’s  hair  is  depofited.  Eight  of 
thofe  canons,  with  mitres  on  their  heads,  bear  this 
fhrine  in  the  proceflion.  The  canopy  fufpended  over 
it  is  fupported  by  fix  fenators  in  their  robes.  The 
piflure  and  the  hair  is  fhown  to  ftrangers.  This  pro* 
ceflion,  and  the  other  religious  ceremonies  of  this  fefti- 
val,  are  followed  by  horfe  races.  The  fpirits  of  the 
people  being  already  elevated  by  their  religious  exer- 
cifes,  they  engage  with  amazing  eagernefs  in  thefe  and 
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the  other  diverfions  with  which  they  are  accompanied: 
a  tumultuous  joy  reigns  over  the  city  }  and  the  evening  s 
concludes  with  illuminations  and  fireworks.  .The  ihips 
in  the  harbour  pay  the  citizens  the  compliment  of  en¬ 
tertaining  them  with  a  difeharge  of  their  guns  on  the 
occafion. 

Through  a  fquare  called  the  Square  of  the  Great 
Hof  pit  al ,  runs  a  large  and  impetuous  torrent,  the  Porte 
delle  Legnu  It  is  precipitated  from  thofe  lofty  moun¬ 
tains  which  overlook  this  city  on  the  fouth  fide.  The 
channel  which  it  has  cut  out  for  itfelf  is  at  times  en¬ 
tirely  full.  It  Would,  on  fuch  occafions,  overflow  the 
fquare  and  other  parts  of  the  city,  were  it  not  con¬ 
fined  by  walls  which  have  been  built  on  both  fides  to 
prevent  fuch  aceidents. — Another  ftream  of  a  fimilar 
origin,  called  the  Torrent  of  La  Bocetta ,  runs  through 
another  part  of  the  city,  it  is  alfo  confined  within 
walls  to  prevent  it  from  overflowing. 

The  Square  of  St  John  of  Malta  is  one  of  the  largeft 
in  Meflina.  In  the  middle  of  this  fquare  is  a  fine 
marble  fountain,  ornamented  with  a  variety  of  fcul- 
tured  figures  and  jets  d’eau.  Befide  the  fountain  there 
ufed  to  ftand  a  large  refervoir  for  horfes  to  drink 
out  of. 

In  the  time  of  the  annual  feftivals,  there  ufed  to  be 
exhibited  on  the  water  of  the  refervoir  a  galley,  or  ra¬ 
ther  a  fi£titious  reprefentation  of  a  galley,  with  gal- 
ley-flaves,  foldiers,  officers,  and  a  commander  on  board, 
all  in  arms,  and  the  galley  properly  equipped  as  a  fhip 
of  war.  This  .galley  was  decorated  with  great  art  \ 
and  by  night  the  mafts,  and  every  other  fuitable  part, 
were  hung  with  lamps,  which  illumined  it  in  a  very 
fplendid  manner.  Every  thing  around  was  fo  artifi¬ 
cially  difpofed,  that  when  the  fireworks  were  played 
off,  the  fpe&ator  was  led  to  think,  though  he  per¬ 
ceived  only  one  galley,  that  the  noife  which  he  heard 
was  produced  by  a  naval  combat }  and  that  the  other 
(hips  were  concealed  from  his  view  by  the  fmokc  oc- 
cafioned  by  the  guns  and  fireworks.  This,  when 
properly  conduced,  wras  a  noble  fpe£lacle.  The  fe- 
nate  repaired  thither  from  the  cathedral,  attended  with 
a  guard  and  a  numerous  company.  In  one  carriage  fat 
fix  fenators,  the  governor  of  the  city,  and  fometime* 
the  archbifhep.  It  was  exceedingly  large,  and  drawn 
by  fix  white  horfes  very  richly  harneffed.  Other  car* 
riages  followed,  writh  the  train  who  attended  the  go¬ 
vernor  and  the  fenators. 

Almoft  all  feftivals  owe  their  origin  to  fomc  extra¬ 
ordinary  event,  or  fome  lingular  ftory  either  true  or 
falfe.  It  is  faid,  that  wrhen  the  fplendor  with  which  the 
feaft  of  the  Affumption  tie  la  Bara  was  celebrated  at 
Meflina,  firft  began  to  attraft  foreigners  to  the  city, 
on  that  occafion  fuch  crowrds  repaired  thither  as  to 
alarm  the  inhabitants  writh  the  fears  of  a  famine  :  But 
one  year,  when  the  number  of  ftrangers  was  greater 
than  ufual  at  the  time  of  this  feftival,  the  magiftrates 
were  very  much  at  a  lofs  how  to  fupply  them  with 
provifions  5  and  at  length,  every  other  refource  failing* 
no  hopes  of  relief  remained  but  from  the  kindnefs  of 
the  Bleffed  Virgin.  Fervent  prayers  were  addreffed  to 
their  patronefs :  and  next  morning  by  day-break  three 
brigantines  appeared  entering  the  harbour  with  full 
fails.  They  proved  to  be  loaded  with  corn.  It  was 
eagerly  purchafed  :  and  the  people  of  the  city  hafted 
to  appeafe  their  hunger.  But  when  they  came  after 
3  Z  2  refrefhin£ 
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J  refrefhing  themfelves  to  pay  the  corn  merchants  their 
money,  neither  {hips  nor  merchants  could  be  found. 
After  their  firft  emotions  of  furprife  had  fubfided, 
they  naturally  concluded  that  fuch  a  feafonable  fup- 
ply  mull  undoubtedly  be  a  prefent  from  the  Virgin, 
who,  being  pleafed  with  the  zeal  of  her  Meffenian  vo¬ 
taries,  and  defirous  to  prevent  the  concourfe  of  Gran¬ 
gers  who  attended  the  feftival  from  diminifhing,  had 
interpofed  in  this  miraculous  manner  to  fave  them  from 
the  diftreffes  of  famine.  A  new  feftival  was  celebrated 
in  gratitude  to  their  generous  benefa&refs.  Three 
fmall  veffels.  of  filver  were  made,  and  dedicated  to  the 
Virgin  in  memory  of  the  event ;  and  thefe  are  at  pre¬ 
fent  ufed  as  lamps  in  the  cathedral.  The  fenate  like- 
wife  decreed,  that  the  clergy  ftiould  pay  annually  a 
fmall  tax,  to  be  laid  out  in  conftrudling  a  fmall  gal¬ 
ley  to  fwim  on  the  fountain,  and  in  defraying  the  ex¬ 
pellees  of  the  fireworks.  The  profits  of  the  clergy  are 
fo  confiderable  on  the  occafion  of  the  feftival,  that  they 
may  be  fuppofed  to  pay  the  tax  with  great  cheerful- 
nefs. 

In  Meftina,  as  in  the  other  cities  of  Sicily,  the  wo¬ 
men  wrap  themfelves  in  a  large  black  mantle  above  the 
reft  of  their  drefs.  The  fluffs  are  richer  or  plainer  ac¬ 
cording  to  rank  and  circumftances.  People  who  are 
not  rich  enough  to  have  fine  clothes  of  their  own, 
hire  them  at  fo  much  an  hour.  There  are  women 
who  make  a  livelihood  by  lending  out  their  clothes. 

The  mantle  covers  the  wearer  from  head  to  foot. _ 

It  reduces  the  old  and  the  young,  the  ill-fhaped  and 
the  handfome,  pretty  much  to  an  equality  in  point  of 
appearance.  This  muft  naturally  appear  very  unfa¬ 
vourable  to  the  influence  of  beauty.  But  yet,  on  pro¬ 
per  occafions,  at  church  or  in  a  public  walk,  the  la¬ 
dies  of  Medina  find  means  to  open  and  adjuft  the  man¬ 
tle  fo  as  to  difplay  all  their  beauties  of  face  and  ftiape, 
and  to  attra6l  the  affe&ions  of  lovers,  perhaps  more 
powerfully  than  if  their  drefs  were  fuited  to  difplay 
their  charms  in  a  more  oftentatious  manner. 

Between  Medina  and  the  tower  of  Faro  there  ftands 
a  fmall  church  called  the  Madona  of  the  Grotto .  It 
was  anciently  a  temple  of  a  round  ftru&ure,  and  orna¬ 
mented  with  columns  like  the  temple  of  the  fun  at 
Rome.  Modern  columns  now  fupply  the  place  that 
was  occupied  by  the  ancient.  There  are  large  niches 
in  the  rock  adjoining  to  the  temple,  which  are  thought 
to  be  of  equal  antiquity.  Thefe  contain  no  fculptur- 
cd  figures  5  but  in  Pagan  times  they  might  poflibly 
contain  fome. 

Medina  being  fituated  between  Mount  iEtna  and 
the  gulf  of  Charybdis,  and  being  likewife  at  no  great 
diftance  from  the  volcanoes  of  Lipari  and  Stromboli, 
muft  have  been  in  all  ages  liable  to  fuffer  by  earth¬ 
quakes.  Such  terrible  events,  however,  appear  to 
have  been  more  unfrequent  in  ancient  than  in  modern 
times,  and  have  a&ually  alarmed  the  prefent  age  oftener 
than  any  other.  In  the  year  1693  a  fourth  part  of  the 
cities  of  Scily  was  deftroyed  by  an  earthquake.  Mef- 
fina  merely  felt  the  {hock  ;  all  its  buildings,  however, 
fuffered.  In  the  year  1742  it  fuffered  another  equal¬ 
ly  violent.  A  plague  which  followed  in  1743  retard¬ 
ed  the  repairs  neceffary  after  the  earthquake.  In  the 
year  1780  this  city  continued,  for  more  than  fix 
months,  to  fuffer  from  new  earthquakes. 

Were  the  ftate  of  the  elements,  previous  to  thefe 
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dreadful  events,  carefully  examined,  it  might  perhaps 
be  found  to  undergo  certain  changes  which  might  be ' 
confidered  as  prognofticating  them. 

The  autumn  of  the  year  1782  was  unufually  cold 
and  rainy.  Fahrenheit’s  thermometer  was  often  as 
low  as  56  degrees.  The  fucceeding  winter  was  dry, 
and  the  mercury  never  fell  under  25  degrees  :  And, 
what  is  uncommon  in  that  feafou,  ltorms  were  now' 
and  then  obferved  to  arife  from  the  weft.  The  pilots 
in  the  channel  obferved  that  the  tides  no  longer  rofe 
at  the  ufual  periods,  and  the  gulf  of  Charybdis  raged 
with  extraordinary  fury. 

On  the  5th  of  February  1783,  the  air  was  heavy 
and  calm  ;  the  Iky  obfeured  with  thick  clouds,  and  the 
atmofphere  feemingly  all  in  a  llame.  About  half  af¬ 
ter  twelve  at  noon,  the  earth  began  to  {hake  with  a 
dreadful  noife.  The  ftiocks  continually  increafed,  and 
became  at  length  fo  violent  as  to  open  the  ground,  and 
to  overturn  in  two  or  three  minutes  a  confiderable 
part  of  the  buildings. 

A  long  white  cloud  appeared  to  the  north-weft  ; 
and  foon  after  another,  very  dark,  in  the  fame  quar¬ 
ter  of  the  heavens.  The  latter  in  a  moment  fpread 
over  the  whole  horizon,  and  deluged  the  city  with 
rain  and  hail,  accompanied  with  dreadful  claps  of  thun¬ 
der.  The  inhabitants  fled  in  the  utmoft  terror  to  the 
fields  and  the  {hips  in  the  harbour. 

From  mid-day  till  five  in  the  afternoon  the  earth¬ 
quake  continued  almoft  without  interruption.  The 
{hocks  then  became  fomewhat  lefs  frequent.  The  cries 
of  the  dying  \  the  ftirieks  of  'thofe  who  were  half  bu¬ 
ried  under  the  ruins  ;  the  wild  terror  with  which  other?, 
who  were  ftill  able,  attempted  to  make  their  efcapej 
the  defpair  of  fathers,  mothers,  and  huibands,  bereft 
of  thofe  who  were  deareft  to  them  ;  then  formed  alto¬ 
gether  a  feene  of  horror,  fuch  as  can  but  feldom  oc¬ 
cur  in  the  hiftory  of  the  calamities  of  the  human  race. 
Amid  that  awful  feene,  inftances  of  the  moft  heroic 
courage  and  the  moft  generous  affe&ion  were  difplay- 
ed.  Mothers,  regardlefs  of  their  own  fafety,  ruftied 
into  every  danger  to  fnatch  their  children  from  death. 
Conjugal  and  filial  affe&ion  prompted  deeds  not  lefs 
defperatc  and  heroic.  But  no  fooner  did  the  earth¬ 
quake  ceafe,  than  the  poor  wretches  who  had  efcaped 
began  to  feel  the  influence  of  very  different  paflions. 
When  they  returned  to  vifit  the  ruins,  to  feek  out  the 
fituation  of  their  fallen  dwellings,  to  inquire  into  the 
fate  of  their  families,  to  procure  food  and  tolled!  fome 
remains  of  their  former  fortunes — fuch  as  found  their 
circumftances  the  moft  wretched  became  fuddenly  ani¬ 
mated  with  rage,  which  nothing  but  wild  defpair  could 
infpire.  The  diftindlion  of  ranks,  and  the  order  of  fo- 
ciety  were  difregarded,  and  property  eagerly  violated. 
Murder,  rapine,  and  lawlefs  robbery,  reigned  among 
the  fmoking  ruins. 

About  one  in  the  morning  another  ftiock  of  the 
earthquake  was  felt,  which  overturned  moft  of  the 
houfes  that  were  ftill  {landing.  Moft  of  thofe  whom 
want,  or  avarice,  or  humanity,  ftill  detained  among  the 
ruins,  now  {hared  the  fame  fate  with  their  friends 
whom  the  former  ftiocks  had  buried  under  them. 

The  fucceeding  day  fcarce  alleviated  the  diftrefs  of 
this  difmal  night :  the  few  wretches  who  ftill  furviv- 
ed  found  themfelves  deftitute  of  every  neceffary.  At 
length  order  wras  in  fome  degree  re-eftabliftied  $  and  in 

two 


Mefllna, 


I 

' 

M  E  S  [  549  ]  MET 


Meflinn.  two  days  after  every  perfon  was  fupplied  at  leaft  with 
— — v1""" |J  fome  frnall  portion  of  the  necefiaries  tor  Lubfiftence. 

None  yet  thought  of  returning  to  take  up  their 
abode  among  the  ruins.  The  common  people  fixed 
their  refidenee  on  the  plain  of  Porto  Salvo,  near  the 
town  of  Salleo.  The  nobles,  magiftrares,  and  mer¬ 
chants,  took  up  their  abode  on  another  plain,  on  the 
other  fide  of  the  ftream  Porto  de  Legno ;  the  foldiers 
at  Terra  Nuova. 

Some  violent  ftioeks  whieh  were  again  felt  on  the 
7 th  of  February  and  the  28th  of  March  completed  the 
deftnnftion  of  the  city.  'Che  corn  magazines,  how¬ 
ever,  efeaped  without  damage  ;  and  the  public  ovens 
and  the  aqucdu6ls  were  but  little  injured.  '  From  thefe 
fa&s  it  may  perhaps  be  inferred,  that  had  not  the  houfes 
of  Medina  been,  in  general,  haftily  built  at  the  fir  ft, 
and  afterwards  carelefsly  repaired,  fewer  of  them  would 
have  been  overthrown  by  the  earthquake. 

The  neighbouring  villages  having  fuftbred  but  little, 
were  the  firft  to  relieve  the  remaining  inhabitants  of 
Meflina  in  their  diftrefs.  Maltefe  gallies  for  fome  days 
fupplied  necefiaries  to  the  poor  and  the  fiek  with  a 
generofity  whieh  merits  the  higheft  praife.  They 
brought  furgeons  and  whatever  was  needful  for  the 
cure  of  the  wounded.  The  fupplies  fent  by  the  king 
of  France  wrere  refufed,  for  what  reafon  we  know  not. 
What  money  was  needed  for  the  fupport  of  the  peo¬ 
ple  was  taken  from  the  treafury  of  the  city  of  Medina  ; 
for  ivhat  the  king  of  Naples  fent  wras  feized  and  fpent 
by  the  garrifon. 

It  is  faid  that  not  more  than  800  or  900  perfons 
perifhed  by  this  earthquake.  The  fca  during  that 
convulfion  of  the  land  was  fiightly  agitated  in  the  har¬ 
bour.  Farther  out  the  fea  w^as  more  violently  agitat¬ 
ed  *,  but  none  of  the  (hips  in  the  harbour  were  dallied 
to  pieces.  The  waters  rofe  fo  high  as  to  be  injurious 
in  a  very  confiderable  degree  to  Pharo,  as  well  as  along 
the  coaft  of  Seylla  and  Bagnara. 

This  earthquake  was  not  of  a  momentary  duration, 
like  that  by  which  Lifbon  wTas  deftroyed,  and  like 
many  others  5  for  more  than  fixty  days,  from  the  5th 
of  February  to  the  beginning  of  April,  Meflina  con¬ 
tinued  to  be  fhaken,  and  in  that  time  felt  more  than 
2oo  {hocks  ;  and  even  after  that  period  the  alarm  was 
again  and  again  renewed.  Not  only  the  magiftrates, 
the  foldiers,  and  the  people,  but  the  priefts  likewife, 
with  their  tabernacle  and  altar,  retired  to  the  barraeks. 
The  nuns,  too,  deferted  their  eloifters,  and  fought  a  re¬ 
treat  without  the  walls.  Some  of  them  eonfined  them- 
felves  to  the  gardens  of  their  convents  )  others  mixed 
indiferiminately  with  the  people. 

The  chief  damage  whieh  the  public  buildings  with¬ 
in  the  city  fuffered  was  the  fall  of  the  dome  of  the 
church  of  Purgatory.  Only  the  walls  were  left  {land¬ 
ing  ;  and  even  thefe  had  fuffered  eonfiderably.  One  half 
of  the  fteeple  of  the  cathedral  was  beaten  to  the  ground. 
The  magazines  of  Porto  Franco  were  likewife  very 
much  {battered.  The  fort  of  St  Salvator,  being  built 
on  an  artificial  foundation,  the  fide  next  the  fea  is  there 
fallen  down  ;  but  on  the  other  fide,  where  it  is  founded 
on  a  roek,  it  has  Hood  unmoved  by  all  the  fhocks  of  the 
earthquake. 

On  the  5th  of  February,  when  the  earthquake  -was 
more  violent  than  at  any  time  afterwards,  a  ftrong 
fmell  of  fulphur  was  felt.  The  earth  was  affe&ed 


fomewhat  in  the  lame  way  as  if  it  had  been  borne  up-  Meflina 
on  a  fluid  5  and  feemed  to  reel  with  the  fhocks  much  H  . 
like  a  fhip  toiled  with  the  waves.  This  tremulous  n*01®1  * 

motion  was  felt  all  over  Sicily  ;  but  towards  Pharo  <  v—, ■ 

it  became  weaker.  On  the  following  days  the  Iky 
was  eloudy  ;  the  mountains  of  Sicily  and  the  fiiores  of 
Calabria  continued  covered  with  a  thick  fog  like  fmoke. 

North  and  north-eaft  winds  raged  with  the  moit  violent 
impetuofity. 

The  difaftrous  year  of  this  earthquake  was  fcarce 
eoneluded,  the  ehafins  which  it  had  opened  in  the 
ground  were  ftill  yawning,  and  the  poor  inhabitants 
of  the  adjacent  eountry  ftill  trembled  with  terror,  when 
the  elements  again  renewed  their  fury  to  ravage  this 
miferable  land. 

On  Tuefday  the  6th  of  January  1784,  about  funrife, 
the  wind  began  to  blow  foftly  from  the  north-eafi:. 

The  fea  gradually  fweUed,  rofe  beyond  its  bed  -with 
rapid  impetuofity,  overflowed  the  quay  of  Meflina,  and 
lafhed  with  its  billows  the  ruins  of  the  Palazzata.  It 
loofened  and  dnplaced  many  of  the  ft  ones  of  the  mole, 
fpread  over  the  whole  ftreet,  and  attacked  the  pedeftals 
of  the  ftatues  wrhieh  had  been  fpared  by  the  earthquake, 
and  ftill  flood  firm  among  the  ruins.  The  fame  furious 
wind  which  fuelled  the  fea  in  fo  extraordinary  a  man¬ 
ner,  ravaged  the  whole  coafl  from  Meflina  all  the  way" 
to  Syraeufe. 

MESSUAGE,  Messuagium,  in  Law,  a  dwelling- 
houfe,  with  fome  land  adjoining  aftigned  frjJ  its  ufe.  By 
the  name  of  inejfuage  may  a  garden,  {hop,  mill,  cottage, 
chamber,  cellar,  or  the  like,  pafs. — In  Scotland,  meffuage 
denotes  what  is  ealled  in  England  the  manor-houfe ,  viz. 
the  principal  dwelling-houfe  within  any  barony. 

MESOPORPHYRON,  a  name  given  by  the 
Greeks  to  the  Roman  laticlave  ;  beeaufe  that  garment, 
being  edged  on  each  fide,  where  it  opened  before,  with 
purple,  appeared  when  elofed  with  two  purple  firipes 
down  the  middle.  The  fame  term  ivas  alfo  applied  to 
the  angujliclave . 

META,  in  the  Roman  cireus,  was  a  pile  of  ftones 
of  a  pyramidical  form,  intended  as  a  boundary  of  the 
Jladium ,  or  chariot  courfe. — When  the  meta  was  palled 
the  ferenth  time,  the  race  ivas  concluded.*  The  greateft 
art  and  management  were  required  in  avoiding  the 
meta,  and  yet  going  as  near  it  as  poflible.  If  they 
wrent  too  near,  they  were  in  the  greateft  danger  of 
breaking  the  chariot  to  pieces  *,  and  if  they  took  too 
large  a  eircuit  in  the  turn,  they  gave  their  rivals  an 
opportunity  of  getting  within  them,  b elides  lofing  a 
great  deal  of  ground.  The  boundary  of  the  Greeian 
Jladium,  or  courfe,  was  ealled  nycg,  yf&ppn  and 

uvi^st  ygappvi  \  to  whieh  laft  name  Horaee  probably  al¬ 
ludes,  in  ealling  death  “  ultima  linea  rerum” 

The  metce  at  Rome  were  firft  of  ivood,  afterwards  of 
ftone  •,  but  the  emperor  Claudius  made  them  of  gold, 
or  rather  gilded  them.  In  the  Roman  circus  there 
were  two  metce ,  one  at  the  entrance  of  the  courfe,  and 
and  the  other  at  the  end  of  it.  An  egg  was  plaeed 
upon  the  top  of  the  metce, 

METACARPUS,  or  Metacarpium,  (from  pirot, 
behind ,  and  au^cg,  hand),  in  Anatomy,  that  part  of  the 
hand  between  the  wrift  and  the  fingers.  See  Anato¬ 
my,  N°  55. 

METAGITNION,  the  fecond  month  of  the  Athe¬ 
nian  year,  anfwering  to  the  latter  part  of  our  July  and 
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Metagit-  the  beginning  of  Auguft,  and  fo  called  from  metagitnia, 
||  a  feftival  in  honour  of  Apollo,  which  was  kept  in  it. 

Metaphor.  ^  Boeotians  called  this  month  panemus,  and  the  Sy- 
— r  racufans,  carnius . 

METAL,  in  Natural  Hiftory ,  is  a  fubflance  which 
is  dillinguifhed  from  others  by  its  dudlility,  malleabili¬ 
ty,  tenacity,  opacity,  &c.  for  an  account  of  which,  fee 
Chemistry. 

Metal,  in  Heraldry .  There  are  two  metals  ufed  in 
heraldry,  by  way  of  colours,  viz.  gold  and  filver,  in 
blazon  called  or  and  argent . 

In  the  common  painting  of  arms  thefe  metals  are  re- 
prefented  by  white  and  yellow,  which  are  the  natural 
colours  of  thofe  metals.  In  engraving,  gold  is  exprefs- 
ed  by  dotting  the  coat,  8c c.  all  over ;  and  filver,  by 
leaving  it  quite  blank. 

It  is  a  general  rule  in  heraldry,  never  to  place  metal 
upon  metal,  or  colour  upon  colour  :  fo  that  if  the  field 
be  of  one  of  the  metals,  the  bearing  mull  be  of  fome 
colour  \  and  if  the  field  be  of  any  colour,  the  bearing 
mult  be  one  of  the  metals. 

METALEPSIS.  See  Oratory,  N°  co. 
METALLISATION,  is  defined  to  be  the  natural 
procefs  by  which  metals  are  formed  in  the  bowels  of  the 
earth. 

METALLURGY,  in  a  more  general  fenfe,  com¬ 
prehends  the  whole  art  of  working  metals,  from  the 
Hate  of  ore  to  the  utenfil }  and  m  this  fenfe,  efiaying, 
fmelting,  refning,  parting,  fmithery,  gilding,  8tc.  are 
only  branches  of  metallurgy.  But  in  a  more  limited 
fenfe  it  includes  only  the  operations  which  are  followed 
in  feparating  metals  from  their  ores.  For  an  account 
of  thefe  procelfes,  fee  Ores,  ReduBion  of;  and  for  the 
pradlical  branches,  fee  Gilding,  Parting,  Purify¬ 
ing,  Refining,  Smithery. 

METAMORPHOSIS,  in  general,  denotes  the 
changing  of  fomething  into  a  different  form  ;  in  which 
fenfe  it  includes  the  transformation  of  infedls,  as  well 
as  the  mythological  changes  related  by  the  ancient 
poets. 

#  Mythological  metamorphofes  were  held  to  be  of  two 
kinds,  apparent  and  real :  thus,  that  of  Jupiter  into  a 
bull,  was  only  apparent ;  whereas  that  of  Lycaon  into  a 
wolf,  was  fuppofed  to  be  real. 

Moll  of  the  ancient  metamorphofes  include  fome  al¬ 
legorical  meaning,  relating  either  to  phyfics  or  morali¬ 
ty  ;  fome  authors  are  even  of  opinion  that  a  great  part 
of  the  ancient  philofophy  is  couched  under  them  \  and 
Lord  Bacon  and  Dr  Hooke  have  attempted  to  unriddle 
feveral  of  them. 

METAPHOR,  in  Rhetoric .  See  Oratory,  N°  54. 

#  Metaphor  and  Allegory ,  in  poetry _ A  metaphor 

differs  from  a  fimile,  in  form  only,  not  in  fubflance  :  in 
a  fimile  the  two  fubje&s  are  kept  diflin£l  in  the  expref- 
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pleamre  arifes  from  the  expreflion  :  the  poet,  by  figu¬ 
ring  his  hero  to  be  a  lion,  goes  on  to  deferibe  the  lion 
in  appearance,  but  in  reality  the  hero  ;  and  his  deferip. 
tion  is  peculiarly  beautiful,  by  exprefling  the  virtues 
and  qualities  of  the  hero  in  new  terms,  which,  properly 
ipcaking,  belong  not  to  him,  but  to  the  lion.  This  will 
better  be  underlined  by  examples.  A  family  eon  netted 
With  a  eommon  parent,  refembles  a  tree,  the  trunk  and 
branches  of  which  are  connected  with  a  common  root ; 
but  let  us  fuppofb,  that  a  famby  is  figured,  not  barelr 
to  be  like  a  tree,  but  to  be  a  tree  ;  and  then  the  fimile 
will  be  converted  into  a  metaphor,  in  the  following 
manner :  * 

Edward’s  fev’n  fons,  whereof  thyfelf  art  one, 

Vv  ere  fev’n  fair  brandies,  fpringing  from  one  root  \ 
Some  of  thefe  branches  by  the  deft’nies  cut  : 

But  Thomas,  my  dear  lord,  my  life,  my  Glo’ffer, 
One  flourifhing  branch  of  his  moll  royal  root, 

Is  hack’d  down,  and  his  fummer  leaves  all  faded, 

By  Envy’s  hand  and  Murder’s  bloody  axe. 

Richard  II.  a6l  i.  fc.  3* 
Figuring  human  life  to  be  a  voyage  at  fea. 

1  here  is  a  tide  in  the  affairs  of  men, 

Which,  taken  at  the  flood,  leads  on  to  Fortune  : 
Omitted,  all  the  voyage  of  their  life 
Is  bound  in  fhallows  and  in  miferies. 

On  fuch  a  full  fea  are  we  now  afloat : 

And  w e  mull  take  the  current  when  it  ferves, 

Or  lofe  our  ventures.  Julius  Ccefar ,  a£l  iv.  fc.  5. 

Figuring  glory  and  honour  to  be  a  garland  of  flowers  : 

Hotfpur - - Wou’d  to  heav’n, 

Thy  name  in  arms  vrere  now  as  great  as  mine  ! 

Pr.  Henry.  I’ll  make  it  greater  ere  I  part  from  thee  } 
And  all  the  budding  honours  on  thy  crefl 
I’ll  crop,  to  make  a  garland  for  my  head* 

Fi/f  Part  of  Henry  IV.  a£l  v.  fc.  9. 

Figuring  a  man  who  hath  acquired  great  reputation 
and  honour  to  be  a  tree  full  of  fruit  : 


Meta|i|lQ 


-Oh,  boys,  this  ftory 


fion,  as  well  as  in  the  thought  \  in  a  metaphor,  the 
two  fubjecls  are  kept  diflin£t  in  the  thought  only,  not 
in  the  expreflion.  A  hero  refembles  a  lion,  and  upon 
that  refemblance  many  fimilies  have  been  raifed  by  Ho¬ 
mer  and  other  poets.  But  inftead  of  refembling  a  lion, 
let  us  take  the  aid  of  the  imagination,  and  feign  or  fi¬ 
gure  the  hero  to  be  a  lion  5  by  that  variation  the  fimile 
is  converted  into  a  metaphor  •,  which  is  carried  on  by 
deferibing  all  the  qualities  of  a  lion  that  refi  mble  thofe 
of  the  hero.  The  fundamental  pleafure  here,  that  of 
refemblance,  belongs  to  the  thought.  An  additional 


The  world  may  read  in  me  ;  my  body’s  mark’d 
With  Roman  fvvords  ;  and  my  report  was  once 
Firfl  with  the  belt  of  note.  Cymbeline  lov’d  me  3 
And  when  a  foldier  was  the  theme,  my  name 
Was  not  far  off  *,  then  was  I  as  a  tree, 

Whofe  boughs  did  bend  with  fruit.  But  in  one  night, 
A  fform  or  robbery,  call  it  what  you  will, 

Shook  down  my  mellow  hangings,  nay,  my  leaves  \ 
And  left  me  bare  to  wither. 

Cymbeline ,  a£l  iii.  fc.  3. 


u  Blefl  be  thy  foul,  thou  king  of  fhells,  faid  Swaran 
of  the  dark-brouTn  fliield.  In  peace,  thou  art  the  gala 
of  fpring  ;  in  war,  the  mountain-llorm.  Take  now  my 
hand  in  friendfliip,  thou  noble  king  of  Morven.” 

FingaL 

“  Thou  dwellefl  in  the  foul  of  Malvina,  fon  of  mighty 
Oflian.  My  fighs  arife  with  the  beam  of  the  eail  :  my 
tears  dtfeend  with  the  drops  of  night.  I  was  a  lovely 
tree  in  thy  prefence,  Ofcar,  with  all  my  branches 
round  me  ;  but  thy  death  came  like  a  blail  from  the 

deferf, 
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Metaphor,  defert,  and  laid  my  green  head  low  ;  the  fpring  re- 
— -v— '  turned  with  its  (bowers,  but  no  leaf  of  mine  arofe.” 

Fingal. 


An  allegory  differs  from  a  metaphor  ;  and  a  figure  of 
fpeech  differs  from  both.  A  metaphor  is  defined  above 
to  be  an  a6l  of  the  imagination,  figuring  one  thing  to 
be  another.  An  allegory  requires  no  fuch  operation, 
nor  is  one  thing  figured  to  be  another  :  it  confifts  in 
choofing  a  fubjedt  having  properties  or  circumftances  re- 
fembling  thofe  of  the  principal  fubjedl  :  and  the  former 
is  deferibed  in  fuch  a  manner  as  to  reprefent  the  latter  : 
the  fubjedt  thus  reprefen ted  is  kept  out  of  view  :  we 
are  left  to  difeover  it  by  refledtion  \  and  we  are  pleafed 
with  the  difeovery,  becaufe  it  is  our  own  work.  (See 
the  word  Allegory). 

Quintilian  gives  the  following  in  fiance  of  an  allegory. 

O  navis,  referent  in  mare  te  novi 

Fludtus.  O  quid  agis  ?  fortiter  occupa  portum. 

Horat.  lib.  i.  ode  14. 

and  explains  it  elegantly  in  the  following  words  :  “  To- 
tufque  ille  Horatii  locus,  quo  navim  pro  republica,  fluc- 
tuum  tempe dates  pro  bellis  civilibus,  portum  pro  pace 
atque  concordia,  dicit.” 

In  a  figure  o  f  fpeech ,  there  is  no  fidtion  of  the  ima¬ 
gination  employed,  as  in  a  metaphor  ;  nor  a  reprefen- 
tative  fubjedt  introduced,  as  in  an  allegory.  This  fi¬ 
gure,  as  its  name  implies,  regards  the  ex  predion  only, 
not  the  thought  ;  and  it  may  be  defined,  the  ufing  a 
word  in  a  fenfe  different  from  what  is  proper  to  it.*— 
Thus  youth,  or  the  beginning  of  life,  is  expreffed  figu¬ 
ratively  by  morning  of  life  :  morning  is  the  beginning 
of  the  day ;  and  in  that  view  it  is  employed  to  fignify 
the  beginning  of  any  other  {cries,  life  especially,  the 
progrefs  of  which  is  reckoned  by  days.  See  FIGURE 
of  Speech . 

Metaphor  and  allegory  are  fo  much  connedted,  that  it 
feemed  proper  to  handle  them  together  :  the  rules  par¬ 
ticularly  for  diflinguifhing  the  good  from  the  bad,  are 
common  to  both.  We  (hall  therefore  proceed  to  thefe 
rules,  after  adding  fome  examples  to  illuftrate  the  nature 
of  an  allegory ,  which,  with  a  view  to  this  article,  was 
but  (lightly  illuftrated  under  its  proper  name. 

Horace,  fpeaking  of  his  love  to  Pyrrha,  which  was 
now  extinguifhed,  expreffed  himfelf  thus  : 

- Me  tabula  facer 

Votiva  paries  indicat  uvida 

Sufpendiffe  potenti 

Veftimenta  maris  Deo.  Carm.  lib.  i.  ode  5. 

Again  : 

Phoebus  volentem  prselia  me  loqui, 

Vidtas  et  urbes,  increpuit,  lyra 
Ne  parva  Tyrrhenum  per  sequor 

Vela  darem.  Carm .  lib.  iv.  ode  15, 

Queen.  Great  lords,  wife  men  ne’er  fit  and  wail  their 

V'  lofs. 

But  cheerly  feek  how  to  redrefs  their  harms. 

What  though  the  mad  be  now  blown  overboard, 

The  cable  broke,  the  holding  anchor  loft. 

And  half  our  failors  f wallowed  in  the  flood  ! 

Yet  lives  our  pilot  (till.  Is’t  meet  that  he 
Should  leave  the  helm,  and,  like  a  fearful  lad* 


With  tearful  eyes  add  water  to  the  fea,  Metaphor* 

And  give  more  ftrength  to  that  which  hath  too  much  \ 

While  in  his  moan  the  fliip  fplits  on  the  rock, 

Which  induftry  and  courage  might  have  fav’d  ? 

Ah,  what  a  fhame  !  ah,  what  a  fault  were  this  ! 

Third  Part  of  Henry  VI.  adt  v.  fc.  5. 

Oroonoho.  Ha  1  thou  haft  rous’d 

The  lion  in  his  den  \  he  ftalks  abroad, 

And  the  wide  foreft  trembles  at  his  roar. 

I  find  the  danger  now.  Oroonoho ,  adt  iii.  fc.  2. 

“  My  well  beloved  hath  a  vineyard  in  a  very  fruitful 
hill.  He  fenced  it,  gathered  out  the  ftones  thereof, 
planted  it  with  the  choiceft  vine,  built  a  tower  in  the 
midft  of  it,  and  alfo  made  a  wTine  prefs  therein  \  he 
looked  that  it  fhould  bring  forth  grapes,  and  it  brought 
forth  wild  grapes.  And  now,  O  inhabitants  of  Jeru- 
falem,  and  men  of  Judah,  judge,  I  pray  you,  betwixt 
me  and  my  vineyard.  What  could  have  been  done 
more  to  my  vineyard,  that  I  have  not  done  ?  Where¬ 
fore,  when  I  looked  that  it  fhould  bring  forth  grapes, 
brought  it  forth  wild  grapes  ?  And  now  go  to,  I  will 
tell  you  what  I  will  do  to  my  vineyard  :  I  will  take 
away  the  hedge  thereof,  and  it  (hall  be  eaten  up  ;  and 
break  down  the  wall  thereof,  and  it  (hall  be  trodden 
down.  And  I  will  lay  it  w7afte  :  it  (hall  not  be  pruned, 
nor  digged,  but  there  fhall  come  up  briars  and  thorns  : 

I  will  alfo  command  the  clouds  that  they  rain  no  rain 
upon  it.  For  the  vineyard  of  the1  Lord  of  liofts  is  the 
houfe  of  Ifrael,  and  the  men  of  Judah  his  pleafant 
plant.”  Ifaiali  v.  1. 

The  rules  that  govern  metaphors  and  allegories  are 
of  two  kinds.  The  conftrudtion  of  thefe  figures  comes 
under  the  fir  ft  kind  :  the  propriety  or  impropriety  of  in- 
trod  udlion  comes  under  the  other. — To  begin  with  rules 
of  the  firft  kind  \  fome  of  which  coincide  with  thofe 
already  given  for  fimilies  ;  fome  are  peculiar  to  meta¬ 
phors  and  allegpries. 

In  the  firft  place,  It  has  been  obferved,  that  a  fimile 
cannot  be  agreeable  where  the  refemblance  is  cither 
too  ftrong  or  too  faint.  This  holds  equally  in  meta¬ 
phor  and  allegory  }  and  the  reafon  is  the  fame  in  alL 
In  the  following  inftances,  the  refemblance  is  too  faint 
to  be  agreeable. 

Malcolm.  — - But  there’s  no  bottom,  none, 

In  my  voluptuoufnefs  :  your  wives,  your  daughters, 

Your  matrons,  and  your  maids,  could  not  fill  up 
The  ciftern  of  my  luft.  Macbeth ,  a 61  iv.  fc.  4.. 

The  beft  way  to  judge  of  this  metaphor,  is  to  convert 
it  into  a  fimile  :  which  would  be  bad,  becaufe  there  is- 
fcarce  any  refemblance  between  luft  and  a  ciftern,  or 
betwixt  enormous  luft  and  a  large  ciftern. 

Again  : 

He  cannot  buckle  his  diftemper’cl  caufe 

Within  the  belt  of  rule.  Macbeth ,  a dt  v.  fc.  2- 

There  is  no  refemblance  between  a  di (tempered  caufe 
and  any  body  that  can  be  confined  within  a  belt. 

Again  : 

Steep  me  in  poverty  to  the  very  lips. 

Othello ,  adt  iv.  fc.  9^ 

Poverty: 
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Metaphor.  Poverty  here  mud  be  conceived  a  fluid,  which  it  re- 
v  fembles  not  in  any  manner. 

Speaking  to  Bolingbroke  banifhed  for  fix  years  : 

The  fullen  paffage  of  thy  weary  fteps 

Edeem  a  foil,  wherein  thou  art  to  fet 

The  precious  jewel  of  thy  home  return. 

Richard  II .  a 61  ii.  fc.  6. 

Again  : 

Here  is  a  letter,  lady, 

And  every  word  in  it  a  gaping  wround 

IflTuing  life-blood. 

Merchant  of  Venice,  afliii.  fc.  3. 

Tantse  molis  erat  Romanam  condere  gentem. 

JEneid.  i.  37. 

The  following  metaphor  is  drained  beyond  all  endu¬ 
rance  :  Timur  bee,  known  to  us  by  the  name  of  Ta¬ 
merlane  the  Great ,  writes  to  Bajazet  emperor  of  the  Ot¬ 
tomans  in  the  following  terms  : 

“  Where  is  the  monarch  who  dares  refid  us?  where 
is  the  potentate  who  doth  not  glory  in  being  numbered 
among  our  attendants  ?  As  for  thee,  defeended  from  a 
Turcoman  failor,  fince  the  veffel  of  thy  unbounded 
ambition  hath  been  wreck’d  in  the  gulf  of  thy  felf- 
love,  it  would  be  proper,  that  thou  Oiouldd  take  in 
the  fails  of  thy  temerity,  and  cad  the  anchor  of  re¬ 
pentance  in  the  port  of  fincerity  and  judice,  which  is 
the  port  of  fafety  ;  led  the  temped  of  our  vengeance 
make  thee  perifh  in  the  fea  of  the  punifhment  thou 
deferveft.” 

Such  drained  figures,  as  obferved  above,  are  not  un¬ 
frequent  in  the  fird  dawn  of  refinement ;  the  mind  in 
a  new  enjoyment  knows  no  bounds,  and  is  generally 
carried  to  excefs,  till  tade  and  experience  difeover  the 
proper  limits. 

Secondly-  Whatever  refemblance  fubjefls  may  have, 
it  is  wrong  to  put  one  for  another,  where  they  bear  no 
muiual  proportion.  Upon  comparing  a  very  high  to  a 
verv  Iqw  fubjefl,  the  fimile  takes  on  an  air  of  burlefque  : 
and  the  fame  will  be  the  effect  where  the  one  is  ima¬ 
gined  to  be  the  other,  as  in  a  metaphor ;  or  made  to 
reprefent  the  other,  as  in  an  allegory. 

Thirdly,  Thefe  figures,  a  metaphor  efpecially,  ought 
not  to  be  crowded  with  many  minute  circumdances  ; 
for  in  that  cafe  it  is  fcarcely  podible  to  avoid  obfeu- 
rity.  A  metaphor  above  all  ought  to  be  Ihort :  it  is 
difficult,  for  any  time,  to  fupport  a  lively  image  of  a 
thing  being  what  we  know  it  is  not ;  and  for  that  rea- 
fon,  a  metaphor  drawn  out  to  any  length,  indead  of 
illudrating  or  enlivening  the  principal  fubjefl,  becomes 
difagrccable  by  over  draining  the  mind.  Here  Cow¬ 
ley  is  extremely  licentious.  Take  the  following  in- 
ftance. 

Great  and  wife  conqu’ror,  who  where’er 
Thou  corn’d,  dod  fortify  and  fettle  there  ! 

Who  cand  defend  as  well  as  get  ; 

And  never  hadd  one  quarter  beat  up  yet  ; 

Now  thou  art  in,  thou  ne’er  will  part 
With  one  inch  of  my  vanquifh’d  heart ; 

For  once  thou  tonk’d  it  by  affault  from  me 

9Tis  garrifon’s  fo  drong  with  thoughts  of  thee, 

It  fears  ho  beauteous  enemy. 


For  the  fame  rcafon,  however  agreeable  long  allegories  Me 
may  at  fird  be  by  tlieir  novelty,  they  neve/ afford  any 
lading  pleafure  :  witnefs  the  Faery  ^ueen,  which  with 
great  power  of  ex  predion,  variety  of  images,  and  me¬ 
lody  of  verfification,  is  fcarce  ever  read  a  fecond 
time. 

In  the  fourth  place,  The  comparifon  carried  on  in  a 
fimile,  being  in  a  metaphor  funk  by  imagining  the  prin¬ 
cipal  fubjefl  to  be  that  very  thing  whieh  it  only  rc- 
fembles  ;  an  opportunity  is  furniihed  to  deferibe  it  iu 
terms  taken  driftly  or  literally  with  refpeft  to  its  ima¬ 
gined  nature.  This  fuggeds  another  rule,  That  in  con- 
drufting  a  metaphor,  the  writer  ought  to  make  ufe  of 
fuch  words  only  as  are  applicable  literally  to  the  ima¬ 
gined  nature  of  his  fubjefl  :  figurative  words  ought  care¬ 
fully  to  be  avoided  ;  for  fuch  complicated  figures,  in¬ 
dead  of  fetting  the  principal  fubjefl  in  a  drong  light, 
involve  it  in  a  cloud,  and  it  is  well  if  the  reader,  with¬ 
out  rej effing  by  the  lump,  endeavour  patiently  to  gather 
the  plain  meaning,  regardlefs  of  the  figures  : 

A  dubborn  and  unconquerable  flame 

Creeps  in  his  veins,  and  drinks  the  dreams  of  life. 

Lady  Jane  Gray ,  afl  i.  fc.  I* 

Copied  from  Ovid : 

Sorbent  avidse  praecordia  flammse. 

Metamorph.  lib.  ix.  172* 

Let  us  analyze  this  expreflion.  That  a  fever  may  be> 
imagined  a  flame,  we  admit  :  though  more  than  one 
dep  is  neceffary  to  come  at  the.  refemblance  :  a  fever, 
by  heating  the  body,  refembles  fire  ;  and  it  is  no  dretch 
to  imagine  a  fever  to  be  a  fire :  again,  by  a  figure  of 
fpeech,  flame  may  be  put  for  fire,  becaufe  they  are  com¬ 
monly  conjoined  ;  and  therefore  a  fever  may  be  termed 
a  flame .  But  now  admitting  a  fever  to  be  a  flame,  its 
effefls  ought  to  be  explained  in  words  that  agree  lite¬ 
rally  to  a  flame.  This  rule  is  not  obferved  here  ;  for  a 
flame  drinks  figuratively  only,  not  properly. 

King  Henry  to  his  fon  Prince  Henry : 

Thou  hid’d  a  thoufand  daggers  in  thy  thoughts, 

Which  thou  had  whetted  on  thy  dony  heart 

To  flab  at  half  an  hour  of  my  frail  life. 

Second  Part  Henry  IV.  aft  iv.  fc.  1 1, 

Such  faulty  metaphors  are  pleafantly  ridiculed  in  the 
Rehearfal : 

Physician.  Sir,  to  conclude,  the  place  you  fill  has 
more  than  amply  exafted  the  talents  of  a  wary  pilot; 
and  all  thefe  threatening  dorms,  which,  like  impreg¬ 
nate  clouds,  hover  o’er  our  heads,  will,  when  they  once 
are  grafp’d  but  by  the  eye  of  reafon,  melt  into  fruitful 
fhowers  of  bleflings  on  the  people. 

“  Bayes .  Pray  mark  that  allegory.  Is  not  that 
good  ? 

“  Johnfon.  Yes,  that  grafping  of  a  dorm  with  the 
eye  is  admirable.  Aft  ii.  fc.  I. 

Fifthly,  The  jumbling  different  metaphors  in  the 
fame  fentence,  beginning  with  one  metaphor  and  end¬ 
ing  with  another,  commonly  called  a  mixt  metuphor, 
ought  never  to  be  indulged. 


K .  Henry . 
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Metaphor. 


K.  Henry . 


-Will  you  again  unknit 


This  churlifh  knot  of  all- abhorred  war, 

And  move  in  that  obedient  orb  again, 

Where  you  did  give  a  fair  and  natural  light  ? 

Firjl  Part  Henry  VI,  a 61  v.  fc.  I. 

Whether  ’tis  nobler  in  the  mind,  to  fuffer 
The  flings  and  arrows  of  outrageous  fortune  $ 

Or  to  take  arms  againft  a  fea  of  troubles, 

And  by  oppofmg  end  them. 

Hamlet ,  a61  iii.  fc.  2. 

In  the  fixth  place,  It  is  unpleafant  to  join  different 
metaphors  in  the  fame  period,  even  where  they  are 
preferved  dilfin£l  :  for  when  the  fubjedl  is  imagined  to 
be  frfl  one  thing  and  then  another  in  the  fame  period 
without  interval,  the  mind  is  diflra6ted  by  the  rapid 
tranfition  *,  and  when  the  imagination  is  put  on  fuch 
hard  duty,  its  images  are  too  faint  to  produce  any  good 
effe6l : 


At  regina  gravi  jamdudum  faucia  cura, 
Vulnus  alit  venis,  et  cseco  carpitur  igni 


JEneid.  iv.  X. 


-Efl  mollis  flamma  medullas 


Interea,  et  taciturn  vivit  fub  pe61ore  vulnus. 

JEneid,  iv. 


66. 


Motum  ex  Metello  confule  civicum, 

Bellique  caufas,  et  vitia,  et  modos, 

Ludumque  fortunse,  gravefque 
Principum  amicitias,  et  arraa 
Nondum  expiatis  un61a  cruoribus, 

Periculofee  plenum  opus  aleoe, 

Tra61as,  et  incedis  per  ignes 
Subpofitos  cineri  dolofo. 

Horat,  Carm,  lib.  ii.  ode  I. 

In  the  lafl  place,  It  is  dill  worfe  to  jumble  together 
metaphorical  and  natural  expreffion,  fo  as  that  the  period 
rmift  be  underflood  in  part  metaphorically,  in  part  lite¬ 
rally  ;  for  the  imagination  cannot  follow  with  fufficient 
eafe  changes  fo  fudden  and  unprepared  :  a  metaphor 
begun  and  not  carried  on,  hath  no  beauty  ;  and  in- 
dead  of  light  there  is  nothing  but  obfeurity  and  con- 
fufion.  Inftances  of  fuch  incorredl  compofition  are 
without  number  :  we  fliall,  for  a  fpecimen,  (elect  a  few 
from  different  authors.  Speaking  of  Britain, 

- This  precious  done  fet  in  the  fea, 

Which  ferves  it  in  the  office  of  a  wall, 

Or  as  a  moat  defenfive  to  a  houfe, 

Againd  the  envy  of  lefs  happier  lands. 

Richard  II.  a£l  ii.  fc.  I. 

In  the  firdline  Britain  is  figured  to  be  a  precious  done  : 
in  the  following  line,  Britain,  diveded  of  her  metapho¬ 
rical  drefs,  is  prefented  to  the  reader  in  her  natural  ap¬ 
pearance. 

Tliefe  growing  feathers  pluck’d  from  Caefar’s  wing, 
Will  make  him  fly  an  ordinary  pitch, 

Who  elfe  would  foar  above  the  view  of  men, 

And  keep  us  all  in  fervile  fearfulnefs. 

Julius  Cccfar ,  a 61  i.  fc.  I. 


Rebus  angudis  animofus  atque 
Fortis  adpare  :  fapienter  idem 
Contrahes  vento  nimium  fecundo 

Turgida  vela.  Hor,  Carm,  lib.  ii.  ode  10. 

The  following  is  a  miferable  jumble  of  expreffions, 
arifing  from  an  undeady  view  of  the  fubjecl,  between 
its  figurative  and  natural  appearance  : 

But  now  from  gath’ring  clouds  dedru61ion  pours, 
Which  ruins  with  mad  rage  our  halcyon  hours  : 

Mids  from  black  jealoufies  the  temped  form, 

Whild  late  divifions  reinforce  the  dorm. 

Difpenfary ,  canto  iii. 

To  thee  the  -world  its  prefent  homage  pays, 

The  harved  early,  but  mature  the  praife. 

Pope’s  Imitation  of  Horace ,  book  ii. 

Oui,  fa  pudeur  ne’d  que  franche  grimace, 

Qu’une  ombre  de  vertu  qui  garde  mal  la  place, 

Et  qui  s’evanouit,  comme  Pon  peut  favoir, 

Aux  rayons  du  foleil  qu’une  bourfe  vait  voir. 

Mo  Here ,  L’Etourdi ,  a6t  iii.  fc.  2. 

Et  fon  feu,  de  pourvd  de  fenfe  et  de  le6ture, 

Sreteint  &  chaque  pas,  faut  de  nourriture. 

Boileau ,  L’ Art  Poetique ,  chant,  iii.  1.  319. 

Dryden,  in  his  dedication  of  the  tranflation  of  Ju¬ 
venal,  fays,  46  When  thus,  as  I  may  fay,  before  the 
ufe  of  the  loaddone,  or  knowledge  of  the  compafs,  I 
was  failing  in  a  vad  ocean,  without  other  help  than  the 
pole-dar  of  the  ancients,  and  the  rules  of  the  French 
ftage  among  the  moderns,”  &. c. 

u  There  is  a  time  when  fa6tions,  by  the  vehemence 
of  their  own  fermentation,  dun  and  difable  one  ano¬ 
ther.”  Bolingbroke, 

This  fault  of  jumbling  the  figure  and  plain  expreffion 
into  one  confided  mafs,  is  not  lefs  common  in  allegory 
than  in  metaphor. 

Take  the  following  examples  : 

-Heu  !  quoties  fidem, 


Metaphor. 


Mutatofque  Deos  debit,  et  afpera 
Nigris  sequora  ventis 
Emirabitur  infolens, 

Qui  nunc  te  fruitur  credulus  aurefi : 

Qui  femper  vacuam,  femper  amabilem 
Spcrat,  nefeius  aurse 

Fallacis.  Horat,  Carm .  lib.  i.  ode  5. 

Pour  moi  fur  cette  mer,  qu’iei  bas  nous  courons, 

Je  fonge  &  me  pourvoir  d’efquif  et  d’avirons, 

A  regler  mes  defires,  &  prevenir  l’orage, 

Et  fauver,  s’il  fe  peut,  ma  Raifon  du  naufrage. 

Boileau ,  epitre  5. 

Lord  Halifax,  fpeaking  of  the  ancient  fabulids  : 
u  They  (favs  lie)  wrote  in  figns,  and  fpoke  in  para¬ 
bles  :  all  their  fables  carry  a  double  meaning :  the  dory 
is  one,  and  entire  ;  the  chara6ters  the  fame  throughout  \ 
not  broken  or  changed,  and  always  conformable  to  the 
nature  of  the  creature  they  introduce.  They  never  tell 
you,  that  the  dog  which  fnapped  at  a  fhadow,  lod  liis 
troop  of  horfe  \  that  would  be  unintelligible.  This  is 
4  A 
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J  founding  the  moral  and  the  fable  together.”  After 


inflancing  from  the  Hind  and  Panther,  he  goes  on  thus : 
li  What  relation  has  the  hind  to  our  Saviour?  or  what 
notion  have  we  of  a  panther’s  bible  ?  If  you  fay  he 
means  the  church,  how  does  the  church  feed  on  lawns, 
or  range  in  the  foreft  ?  Let  it  be  always  a  church,  or 
always  a  cloven-footed  bcaft  ;  for  we  cannot  bear  his 
ihifting  the  feene  every  line.” 

A  few  words  more  upon  allegory.  Nothing  gives 
greater  pleafure  than  this  figure,  when  the  reprefenta- 
tive  fubje6l  bears  a  ftrong  analogy,  in  all  its  circum- 
flances,  to  that  which  is  reprefented  :  but  the  choice  is 
feldom  fo  lucky  ;  the  analogy  being  generally  fo  faint 
and  obfeure,  as  to  puzzle  and  not  pleafe.  An  allegory 
is  Hill  more  difficult  in  painting  than  in  poetry  :  the 
former  can  (how  no  rcfemblance  but  what  appears  to 
the  eye  ;  the  latter  hath  many  other  refources  for  fhow- 
ing  the  refemblance.  And  therefore,  with  refpedt  to 
■what  the  abbe  du  Los  terms  mioct  allegorical  compofi- 
tions ,  thefe  may  do  in  poetry ;  becaufe,  in  writing,  the 
allegory  can  eafily  be  diftinguifhed  from  the  kiftorical 
part :  no  perfon,  for  example,  miflakes  Virgil’s  Fame 
for  a  real  being.  But  fuch  a  mixture  in  a  pidure  is  in¬ 
tolerable  ;  becaufe  in  a  pidlurc  the  objedls  mull  appear 
all  of  the  fame  kind,  wholly  real  or  wholly  emblema¬ 
tical.  For  this  reafon,  the  hiftory  of  Mary  de  Medicis, 
in  the  palace  of  Luxembourg,  painted  by  Rubens,  is 
unpleafant  by  a  perpetual  jumble  of  real  and  allegori¬ 
cal  perfonages,  which  produce  a  difcordance  of  parts, 
and  an  obfeurity  upon  the  whole :  witnefs,  in  particu¬ 
lar,  the  tablature  reprefenting  the  arrival  of  Mary  de 
Medicis  at  Marfeilies  5  where,  together  with  the  real 
perfonages,  the  Nereids  and  Tritons  appear  founding 
their  Ihells  :  fuch  a  mixture  of  fi£lion  and  reality  in  the 
fame  group  is  llrangely  abfurd.  The  pi&ure  of  Alex¬ 
ander  and  Roxana,  defevibed  by  Lucian,,  is  gay  and 
fanciful  *,  but  it  fullers  by  the  allegorical  figures.  It  is 
not  in  the  wit  of  man  to  invent  an  allegoricalreprefenta- 
iion  deviating  farther  from  any  fhadow  of  refemblance, 
than  one  exhibited  by  Louis  XIV.  anno  1664$  in 
which  an  enormous  chariot,  intended  to  reprefent  that 
of  the  fun,  is  dragged  along,  furrounded  with  men  and 
women,  reprefenting  the  four  ages  of  the  wTorld,  the  ce- 
leftial  figns,  the  feafons,  the  hours,  &,c.  a  monftrous 
eompofition,  and  yet  fcarcely  more  abfurd  than  Guido’s 
tablature  of  Aurora. 

In  an  allegory,  as  well  as  in  a  metaphor,  terms  ought 
to  be  chofen  that  properly  and  literally  are  applicable 
to  the  reprefentative  fubjedl:  nor  ought  any  circum- 
ilance  to  be  added  that  is  not  proper  to  the  reprefenta¬ 
tive  fubjedl,  however  juflly  it  may  be  applicable  pro¬ 
perly  or  figuratively  to  the  principal.  The  following 
allegory  is  therefore  faulty  : 


Ferus  et  Cupidu, 

Semper  ardentes  acuens  fagittas 


Cote  erventa . 


Horat .  lib.  ii.  ode  8. 


For  though  blood  may  fuggefl  the  cruelty  of  love,  it 
is  an  improper  or  immaterial  circumflance  in  the  re¬ 
prefentative  fubjedl :  water,  not  blood,  is  proper  for  a 
whetflone. 


We  proceed  to  the  next  head,  which  is,  to  examine 
in  what  circumflances  thefe  figures  are  proper,  in  what. 


improper. .  This  inquiry  is  not  altogether  fuperfeded  by  Metaphor 
what  is  faid  upon  the  fame  fubjedl  in  the  article  Com- 
PAPvisoN  5  becaufe,  upon  trial,  it  will  be  found,  that  a 
fhort  metaphor  or  allegory  may  be  proper,  where  a  fi- 
miie,  drawn  out  to  a  greater  length,  and  in  its  nature 
more  folemn,  would  fcarcely  be  reliffied. 

And,  in  the  firfl  place,  A  metaphor,  like  a  fimile,  is 
excluded  from  common  converfation,  and  from  the  de- 
feription  of  ordinary  incidents.  Secondly,  In  expreffing 
any  fevere  paffion  that  totally  occupies  the  mind,  me¬ 
taphor  is  unnatural. 


#  The  following  example,  of  deep  defpair,  befide  the 
highly  figurative  ftyle,  has  more,  the  air  of  raving  than 
of  fenfe : 


Calijla .  Is  it  the  voice  of  thunder,  or  my  father? 
Madnefs  !  confufion  !  let  the  ftorm  come  on, 

Let  the  tumultuous  roar  drive  all  upon  me, 

Daffi  my  devoted  bark  \  ye  furges,  break  it : 

’Tis  for  my  ruin  that  the  temped  rifes. 

When  I  am  loft,  funk  to  the  bottom  low, 

Peace  fliall  return,  and  all  be  calm  again. 

Fair  Penitent,  a 61  v. 


The  following  metaphor  is  fweet  and  lively  ;  but  it 
fuits  not  the  fiery  temper  of  Chamont,  inflamed  with 
paffion  :  parables  are  not  the  language  of  wrath  venting 
kfelf  without  reflraint : 


Chamont .  You  took  her  up  a  little  tender  flow’r, 

Juft  fprouted  on  a  bank,  which  the  next  frofl 
Had  nipp’d  5  and  with  a  careful  loving  hand, 
Tranfplanted  her  into  your  own  fair  garden, 

Where  the  fun  always  fhines  :  there  long  Ihe  flourifh’d, 
Grew  fweet  to  fenfe,  and  lovely  to  the  eye  5 
Till  at  the  laft  a  cruel  fpoilcr  came, 

Cropt  this  fair  rofe,  and  rifled  all  its  fweetnefs, 

Then  call  it  like  a  loathfome  weed  away. 

Orphan ,  a6t  iv. 


The  following  fpeech,  full  of  imagery,  is  not  natural 
in  grief  and  dejedlion  of  mind. 


Gonfale% .  O  my  fon  !  from  the  blind  dotage 
Of  a  father’s  fondnefs  thefe  ills  arofe. 

For  thee  I’ve  been  ambitious,  bafe,  and  bloody  : 

For  thee  I’ve  plung’d  into  this  fea  of  fin  $ 

Stemming  the  tide  with  only  one  weak  hand, 

While  t’other  bore  the  crown  (to  wreathe  thy  brow), 
Whofe  weight  has  funk  me  ere  I  reach’d  the  fhore. 

Mourning  Bride ,  a6l  v.  fc.  6, 


There  is  an  enchanting  pidlure  of  deep  diftrefs  in 
Macbeth,  where  Macduff  is  reprefented  lamenting  his 
wife  and  children,  inhumanly  murdered  by  the  tyrant. 
Stung  to  the  heart  with  the  news,  he  queftions  the 
meffenger  over  and  over  :  not  that  he  doubted  the  fadl, 
but  that  his  heart  revolted  againlt  fo  cruel  a  misfor¬ 
tune.  After  ftruggling  feme  time  with  his  grief,  he 
turns  from  his  wife  and  children  to  their  favage  but¬ 
cher  :  and  then  gives  vent  to  his  refentment,  but  Hill 
with  manlinefs  and  dignity  : 


O,  I  could  play  the  woman  with  mine  eyes, 

And  braggart  with  my  tongue.  But,  gentle  Heav’n  I 
Cut  fhort  all  intermiflion  3  front  to  front 
Bring  thou  this  fiend  of  Scotland  and  myfelf  j 
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.Metaphor.  Within  my  {word’s  length  fet  him.  If  he  ’fcape, 

—  v  " "*  1  Then  Heav’n  forgive  him  too. 

Metaphorical  expreffion,  indeed,  may  fomctimes  be 
ufed  with  grace  where  a  regular  fimile  would  be  in¬ 
tolerable  :  but  there  are  fituations  fo  fcvere  and  difpi- 
riting,  as  not  to  admit  even  the  flighteft  metaphor. 
It  requires  great  delicacy  of  tafte  to  determine  with 
firmnefs,  whether  the  prefent  cafe  be  of  that  nature  : 
perhaps  it  is  *  yet  who  could  wifh  a  {Ingle  word  of  this 
admirable  feene  altered  ? 

But  metaphorical  language  is  proper  when  a  man 
ftr-uggles  to  bear  with  dignity  or  decency  a  misfor¬ 
tune  however  great *  the  ftruggle  agitates  and  animates 
the  mind : 


IVolfey .  Farewell,  a  long  farewell  to  all  my  great- 
nefs  * 

This  is  the  {late  of  man  :  to  day  he  puts  forth 
The  tender  leaves  of  hope  *  to-morrow  bloffoms, 

And  bears  his  blufhing  honours  thick  upon  him  * 

The  third  day  comes  a  froft,  a  killing  froft, 

And  when  he  thinks,  good  eafy  man,  lull  furely 
His  greatnefs  is  a-ripening,  nips  his  root, 

And  then  he  falls  as  I  do.  Henry  VIII,  a£l  iii*  fc.  6 . 

METAPHRAST,  a  tranflator,  or  perfon  who  ren¬ 
ders  an  author  into  another  form  or  another  language, 
word  for  word. 


Metaphor, 

Metaphraft* 


METAPHYSICS. 


Definition. 


METAPHYSICS  has  been  defined,  by  a  writer 
deeply  read  in  the  ancient  philofophy,  “  The  fei- 
ence  of  the  principles  and  caufes  of  all  things  exifting.” 
This  definition,  we  think,  extremely  proper  :  and  hence 
it  is,  that  mind  or  intelligence,  and  efpecially  the  fu- 
preme  intelligence ,  which  is  the  caufe  of  the  univerfe, 
and  of  every  thing  which  it  contains,  is  the  principal 
fubjedl  of  this  fcience  *  and  hence,  too,  the  fcience  it- 
fclf  received  its  name.  Ariflotle,  indeed,  who,  of  all 
the  ancient  metaphyficians  whofe  works  have  come 
down  to  us,  was  unqueflionably  the  greatell,  calls  this 
fcience  THE  FIRST  PHILOSOFHY,  as  being  not  only  fu- 
perior,  but  alfo  prior  in  the  order  of  nature,  to  the 
whole  circle  of  the  other  arts  and  fciences.  But,  “  what 


is  firft  to  nature,  is  not  firft  to  man.”  Nature  begins 
with  caufes ,  which  produce  effects,  Man  begins  with 
effe&s -,  and  by  them  afeends  to  caufes.  Thus  all  hu¬ 
man  fludy  and  inveiligation  proceed  of  necefiity  in  the 
reverfc  of  the  natural  order  of  things,  from  fenfible  to 
intelligible,  from  body  the  effe6l,  to  mind,  which  is  both 
the  firft  and  the  final  caufe.  Now'  PHYSICS  being  the 
name  given  by  the  Stagyrite  to  the  philofophy  of  body, 
fome  of  his  interpreters,  from  this  neceffary  courfe  of 
human  ftudies,  called  that  of  mind  METAPHYSICS,  im¬ 
plying  by  that  term,  not  only  that  its  fubjeft  is  more 
fublime  and  difficult,  but  alfo  that  the  ftudy  of  it  would 
be  moft  properly  and  fuccefsfully  entered  upon  AFTER 
THAT  OF  PHYSICS.  To  this  name,  which,  though  it 
has  fometimes  been  treated  with  ridicule,  is  abundantly 
fignificant,  the  followers  of  Ariftotle  were  led  by  their 
mafter,  who,  to  the  books  in  which  lie  pretends  to  ele¬ 
vate  the  mind  above  things  corporeal  to  the  contempla¬ 
tion  of  God  and  things  fpiritual,  prefixed  the  Greek 
Words  pc i\u.  rx  (pvriKx  (a). 

Divifion  of  ^1C  k*ence  Metaphyflcs  has  been  divided,  ac- 
thefeience  cording  to  the  obje<5ls  which  it  confiders,  into  fix  prin- 
«to  cipal  parts,  which  are  called,  I.  Ontology ;  2.  Coftno - 


logy;  3.  AntJiropofophy ;  4.  Vfjchology;  5.  Pneumato* 
logy  ;  and,  6.  Metaphyfical  theology.  3 

I.  That  part  of  the  fcience  which  is  named  onto-  Ontology; 
logy ,  inveftigates  and  explains  the  nature  and  effenee 
of  all  beings,  as  well  as  the  qualities  and  attributes 
that  effentially  appertain  to  them.  Hence  it  has  been 
faid  that  ontology  fhould  proceed  in  its  operations 
from  the  moft  fimple  ideas  *  fueh  as  do  not  admit  of 
any  other  qualities  of  which  they  may  be  compound¬ 
ed.  Thefe  fimple  ideas  are  of  being,  of  effenee,  of 
fubjlance,  of  mode,  of  exijlence  as  well  with  regard  to 
time  as  place,  of  a  neceffary  caufe  of  unity  ;  the  idea  of 
negation  ;  the  difference  between  a  being  that  is  fimple 
or  compound,  neceffary  or  accidental,  fmte  or  infinite; 
the  ideas  of  effential  and  abfiraB  properties,  fuch  as  of 
the  greatnefs,  perfeBion,  and  goodnefs  of  beings,  &.c* 

The  bufinefs  therefore  of  ontology,  is  to  make  us  ac¬ 
quainted  with  every  kind  of  being  in  its  nature  and 
effential  qualities,  which  diftinguifli  it  from  all  other 
beings.  This  knowledge  being  once  eftabliftied  on 
fimple  principles,  juft  confequences  may  thence  be  drawn, 
and  thofe  things  proved  after  which  the  metaphyfician 
inquires,  and  which  is  the  bufinefs  of  his  fcience  to 
prove. 

It  is  eafy  to  conceive,  that  even  a  clear  knowledge 
of  beings,  and  their  effential  properties,  would  be  ftill 
defe£tive  and  ufelefs  to  man,  if  he  did  not  know  how 
to  determine  and  fix  his  ideas  by  proper  denomina¬ 
tions,  and  confequently  to  communicate  his  percep¬ 
tions  to  thofe  whom  he  would  inftruft,  or  againft 
whom  he  is  obliged  to  difpute.  To  render  our  ideas 
therefore  intelligible  to  others,  we  muft  have  deter¬ 
minate  WTords  or  denominations  for  each  being,  and 
the  qualities  of  each  being*  and  ontology  teaches  us 
thofe  terms  which  are  fo  neceffary  to  fix  our  ideas, 
and  to  give  them  the  requifite  perfpicuity  and  preci- 
fion,  that  when  we  endeavour  to  extend  the  fphere 
4  A  2  of 


(a)  Tf2N  META  TA  OY2IKA.  Cujus  inferiptionis  hsec  ratio  eft,  quod  in  hoc  opere  ea  tra&antur  quorum 
theoria  poftevior  eft  do&rina;  nalurali  faltem  quoad  nos,  qui  &  corporum  cognitione  rerum que  caducarum  in 

fubft antiarum  immateriaiium  atque  immortalium  contemplationem  provehimur.  . 

1  Du  VaL  Synopf.  DoBr.  Pcripat, 
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pofophy ; 


Sefci^cf  °f  °Ur  kno'vledSe>  we  may  not  wafte  our  time  in  dif- 
ine  lienee.  (,utCi  at)out  wor(js< 

4  2-  Metapliyfics,  having,  in  as  folid  a  manner  as 

Cofmology ;  poliible,  explained  and  eltablilhed  the  principles  above 
mentioned,  continues  its  inquiries  to  the  fecond  part, 
lvhicli  is  called  cofmology,  and  examines  into  the  effence 
of  tlie  world  and  all  that  it  contains  ;  its  eternal  laws  : 
ot  the  nature  of  matter ;  of  motion ;  of  the  nature 
of  tangible  bodies,  their  attributes  and  adjundls;  and 
of  all  that  can  be  known  by  reafoning  and  experience. 
It  is  alfo  in  cofmology  that  the  metaphyficians 
ot  this  fchool  examine  the  Leibnitzian  fyitem  \  that 
is,  whether  God,  in  creating  the  world/  mult  nccef- 
farily  have  created  the  belt  world  \  and  if  this  world 
be  fo  in  fa<ft.  In  this  manner  they  purfue  the  argu¬ 
ment,  from  eonfequence  to  confequence,  to  its  laft 
re  fort,  frequently  with  very  little  advantage  to  truth 
and  fcience. 

3*  Anthropofophy ,  or  the  knowledge  of  man,  forms 
the  third  branch  of  metaphyfies.  It  is  fubdivided  into 
two  parts.  The  firft,  which  confifts  in  the  knowledge 
of  the  exterior  parts  of  the  human  frame,  belongs  not 
to  this  fcience,  but  to  Anatomy  and  Phyfiology.  The 
bufmefs  of  the  metaphyiician  is  here  to  afeertain  the 
nature  of  thofe  powers  by  which  all  the  motions  elfential 
to  life  arc  produced  ;  and  to  difeover,  if  poftible,  whether 
they  be  corporeal  or  fpiritual.  This  inquiry  leads  at 
6  the  fame  time  to 

Psychology;  4 .Pfychology;  which  confifts  in  the  knowledge  of 
the  intelledlual  foul  in  particular  ;  concerning  which 
the  moft  profound,  the  nioft  fubtle,  and  moft  abftraa 
refearchcs,  have  been  made  that  human  reafon  is  ca¬ 
pable  of:  and  concerning  the  fubftance  of  which,  in 
fpite  of  all  thefe  efforts,  it  is  yet  extremely  difficult  to 
fupport  any  pofitive  opinion  with  conclufive  or  probable 
*"  arguments. 

5.  The  fifth  part  of  metaphyfies  is  called pneumatology , 
By  this  term,  which  has  not  been  long  in  ufe,  meta- 
phy  ficians .  mean  the  knowledge  of  all  fpirits,  angels , 
&c.  It  is  eafy  to  conceive  what  infinite  art  is  necef- 
fary  to  give  an  account  of  that,  of  which  nothing  po¬ 
fitive  can  ever  be  known  in  the  prefent  ftate  of  human 
exigence.  But  the  metaphyfician  of  this  fchool  readily 
offers,  to  fhow  us,  “  what  is  the  idea  of  a  fpirit ;  the 
effedlive  exiftence  of  a  fpirit ;  what  are  its  general 
qualities  and  properties ;  that  there  are  rational  fpirits, 
and  that  thefe  rational  fpirits  have  qualities  that  are 
founded  in  the  moral  attributes  of  God  for  this  is 
in  fo  many  words  what  is  attempted  to  be  taught  in 
pneumatology. 

6.  Metaphyfical  theology,  which  Leibnitz  and  feme 
others  call  theodicy ,  is  the  fixth  and  laft  branch  of  the 
fcience  of  metaphyfies.  It  teaches  us  the  knowledge 
of  the  exiftence  of  God  ;  to  make  the  moft  rational 
fuppofitions  concerning  his  divine  effence,  and  to  form 
a  juft  idea  of  his  attributes  and  perfections,  and  to 
demon  ft  rate  them  by  abftraa  reafoning.  Theodicy 
differs  from  natural  theology,  in  as  much  as  this  laft 
borrows,  in  faa,  from  theodicy  proofs  and  demon- 
ftrations  to  confirm  the  cxiftence  of  a  fupreme  Being: 
but  after  having  folidly  eftablifhed  that  great  truth, 
by  extending  its  conferences  natural  theology  teaches 
us  what  are  the  relations  and  connexions  that  fubfift 
between  the  fupreme  Being  and  men,  and  what  are  the 
duties  which  refult  from  thefe  relations. 

4t 
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H  Y  S  I  C  S. 


we  nave 


Dneny  mentioned  thefe  divifions  of  the  Eivif10n, . 
cience,  becaufe  they  were  once  prevalent  in  the the  Science 

lchools.  I  he  greater  part  of  them,  however,  appears' - v— ~ 

to  us  to  be  not  only  fuperfluous,  but  fucb  as  can  ferve-n  • 
no  other  prn  pofe  than  to  perplex  the  mind.  The  only 
beings  of  which  we  know  any  thing  are  mind  and  body ;  and  irr,pJ 
and  we  have  no  reafon  to  think  that  there  are  any  Ix'r- 
other  beings  in  the  univerfe.  Of  bodies  indeed  there 
are  vanous  kinds,  endowed  with  different  properties: 
and  it  is  extremely  probable,  that  of  minds  endowed 
with  different  powers,  the  variety  may  be  equally  great. 

Our  own  minds  w e  know  to  be  united  in  one  fyftem 
with  bodies  by  which  they  perform  all  their  operations ; 
and  we  can  demonflrate  that  there  is  another  Mind 
which  is  independent  of  all  body,  and  is  the  caufe  of 
all  things.  Between  thefe  there  may  be  numberlcfs 
orders  of  minds  ;  but  their  energies  are  wholly  unknown 
to  us,  and  therefore  they  can  never  become  the  obieCls 
01  fcience.  J 


Mind  and  body  therefore,  /.  <?.  the  minds  and  bodies 
which  we  know  to  exift,  together  with  their  powers  and 
properties,  effential  and  accidental,  can  alone  be  the 
fubjeCls  of  rational  inquiry.  We  may  inquire  into  the 
effence  of  mind  and  the  effence  of  body,  and  endeavour 
to  afeertain  in  what  refpeas  they  differ.  We  may  ex¬ 
amine  the  nature  of  different  bodies,  in  order  to  difeover 
whether  all  bodies,  however  modified,  have  not  fome- 
thing  in  common  ;  and  we  may  confider  the  properties, 
relations,  and  adjunas  of  bodies,  and  endeavour  to’ 
diftinguifh  thofe  which  are  accidental  from  fuch  as  ap¬ 
pear  to  be  fo  neceffary  that  without  them  body  itfelf  could 
not  exift.  Of  minds  we  cannot  make  the  fame  compari- 
fon.  In  this  part  of  the  fcience  we  have  not  fufficient 
data  for  an  accurate  and  complete  induaion  :  we  can 
only  examine  the  powers  of  our  own  mind  ;  and  by  pro¬ 
bable  analogy  make  fome  eftimate  of  the  powers  of 
fupenor  minds,  as  obfervation  will  help  us  to  guefs  at  the 
powers  of  thofe  which  are  placed  beneath  us  in  the  fcale 
of  exiftence. 


If  this  be  fo,  Cofmology,  as  diftinguifhed  from  On- 
tology,  cannot  properly  be  a  branch  of  Metaphyfies. 
For  if  mind  and  body,  with  their  feveral  powers,  pro¬ 
perties,  and  adjunas,  compofe  the  univerfe,  it  is  ob¬ 
vious,  that  when  we  have  afeertained,  as  well  as  we 
are  able,  the  effence  of  mind  and  the  effence  of  body, 
together  with  the  powers  and  properties  of  each,  and 
have  traced  them  all  to  the  firft  caufe,  we  have  done 
every  thing  in  the  fcience  of  the  univerfe,  if  wTe  may  ufe 
the  expreffion,  which  belongs  to  the  province  of  the 
metaphyfician.  he  particular  lav/s  of  motion  on  the 
earth  and  in  the  planetary  fyftem  belong  to  the  natural 
philofopher  and  aftronomer. 

In  like  manner,  Anthropofophy,  Pfychology,  or 
Pneumatology,  if  they  be  not  words  expreftive  of  dif- 
tin&ions  where  there  is  no  difference,  feem  to  be  at 
leaft  very  needlefsly  disjoined  from  each  other.  Of  the 
nature  of  fpirits  we  can  know  nothing  but  from  con¬ 
templating  the  powers  of  our  own  minds  ;  and  the  body 
of  man  is  in  the  province,  not  of  the  metaphyfician, 
but  of  the  anatomift  and  phyfiologift.  Anthropofophy, 
pfychology,  and  pneumatology,  if  they  be  ufed  to 
denote  our  knowledge  of  all  minds  except  the  Supreme, 
are  v/ords  of  the  fame  import  j  for  of  no  created  minds 
except  our  own  can  we  acquire  fuch  knowledge  as  de- 
ferves  the  name  of  fcience. 


Ontology 
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■jivifions  of  Ontology  has  fometimcs  been  defined  the  fcience  of 
«he Science.  being  in  the  alfraB  ;  but  in  the  eourfc  of  our  inquiries 
it  will  be  feen,  that  being  in  the  alfraB  is  a  phrafe  with¬ 
out  meaning.  Confidered  as  the  fcience  of  real  beings 
and  their  properties ,  Ontology  is  a  very  fignificant  word, 
of  the  fame  import  with  Metaphyfics,  comprehending 
in  itfelf  the  knowledge  of  the  nature  of  all  things 
exifting.  Or  if  it  be  thought  proper  to  make  a  dif- 
tin&ion  between  ontology  and  theology,  the  former 
branch  of  the  fcience  will  teach  the  knowledge  of  bo¬ 
dy  and  created  minds,  whilft  it  is  the  province  of  the 
latter  to  demonftrate  the  exiftcnce  and  attributes  of 
I0  that  mind  which  is  uncreated. 

Another  Body  and  mind,  therefore,  with  their  properties, 
uopofed.  adjunCts,  and  powers,  comprehend  the  whole  fubjeCt 
of  the  fcience  of  metaphyfics  :  and  as  we  are  earlier 
acquainted  with  body  than  with  mind,  the  natural  or¬ 
der  of  conducting  our  inquiries  feems  to  be,  to  begin 
with  the  former,  and  thence  proceed  to  the  latter.  It 
is  obvious,  however,  that  if  we  would  purfue  thefe  in¬ 
quiries  with  any  hopes  of  fucccfs,  -we  mull  firft  trace 
human  knowledge  from  its  fourcc,  afeertain  the  na¬ 
ture  of  truth,  and  fhow  what  kind  of  evidence  on  each 
topic  to  be  treated  ought  to  enforce  convi&ion.  In 
this  view  of  the  fcience,  metaphyfics  appears  to  be 
divided  into  three  parts  }  the  firft  treating  of  human 
underfunding ;  the  fecond,  of  body  with  its  adjunBs ; 
and  the  third,  of  mind  with  its  powers . 

IdeaVnd  Previous  to  the  entering  upon  fuch  inquiries,  fome 
notionex-  philofophers  of  great  merit  have  thought  it  expedient  to 
plained.  explain  the  terms  which  they  might  have  occafion  to 
ufc.  Their  conduCt  is  judicious  and  worthy  of  imita¬ 
tion  j  for  the  objeCts  of  metaphyfics  being,  for  the  moft 
part,  fuch  as  fall  not  under  the  cognizance  of  the  fenfes, 
are  liable  to  be  differently  apprehended  by  different 
men,  if  the  meanings  of  the  words  by  which  they  are 
expreffed  be  not  afeertained  with  the  utmoft  prccifion. 
We  intend,  however,  to  ufe  very  few  words  but  in  the 
common  acceptation  j  and  we  therefore  hope,  that  as 


terms  of  fcience  are  explained  under  different  words  in  Divifions  of 
the  Dictionary,  to  which  references  are  made,  we  have  the  Science. 
little  or  no  occafion  for  fwelling  the  article  by  previous 
definitions.  There  are  indeed  two  words  which  have 
given  rife  to  much  ufelefs  deputation,  which  yet  cannot 
be  bani (lied  from  fpceulative  philofophy,  and  which  it 
will  therefore  be  proper  here  to  define.  The  words  to 
which  we  allude  are  idea  and  notion .  Thefe  are  very 
generally  confidered  as  fynonymous  \  but  we  think  that 
much  logomachy  might  have  been  avoided  by  affigning 
to  each  a  determinate  fignification.  We  know  not  any 
philofopher  who  made  much  ufe  of  the  word  idea  before 
Plato }  but  with  his  myfterious  doCtrine  concerning  ideas 
we  have  here  nothing  to  do  :  our  prefent  bufinefs  is  to 
afcert::in  the  precife  meaning  of  the  word,  which  is 
evidently  derived  from  to  fee ,  as  the  word  notion  is 

from  “nofco,  novi,  notumf  and  that  from  yw&xnca  to  know 
or  underfund .  In  the  original  fenfe  of  the  two  -words, . 
therefore,  notion  is  more  comprehenfive  than  idea , 
becaufe  we  know  many  things  which  cannot  be  feen . 

We  have  not  a  doubt,  but  that  at  firft  the  -word  idea 
was  employed  to  denote  only  thofe  forms  of  external 
objeCts  which  men  contemplate  in  their  imaginations, 
and  wliieh  are  originally  received  through  the  fenfe  of 
fight.  Its  fignification  was  afterwards  extended  to  the 
reliCts  of  every  fenfation,  of  touch,  tafte,  found,  and 
fmell,  as  well  as  of  fight  }  and  at  laft  it  was  confounded 
with  notion ,  -which  denotes  the  mental  appreheufion  of 
whatever  may  be  known.  In  our  ufc  of  the  word  idea, 
except  when  we  quote  from  others,  we  ftiall  employ  it 
only  to  denote  that  appearance  which  abfent  objeCts  of 
fenfe  make  in  the  memory  or  imagination  (b)  ;  and  by 
the  word  notion  we  (hall  denote  our  apprehenfion  or 
knowledge  of  fpirits,  and  all  fuch  things  as,  though 
they  be  the  objcCIs  of  feienee,  cannot  be  perceived  by 
the  external  fenfes.  Having  fsid  this,  we  proceed  to 
our  inquiries,  beginning  with  that  into  human  under- 
ft  an  ding. 


PART  I.  OF  HUMAN  UNDERSTANDING. 


Treliminary  Obfervations  on  the  ORIGIN  of  our  IDEAS 
and  Notions . 

No  innate  THAT  the  mind  of  man  has  no  innate  ideas  or 
ideas  or  no-  notions,  but  comes  into  the  world  ignorant  of  every 
tionsinthe  thing,  is  a  truth  which  fince  the  .days  of  Locke  has 
hitman  been  very  little  difputed.  In  the  firft  book  of  his 


Effay  on  the  Human  Underftanding,  that  acute  philofo¬ 
pher  has  demonftrated,  that  the  rudiments  or  firft  prin¬ 
ciples  of  all  our  knowledge  are  communicated  to  us  by 
fenfation  *,  and  he  has  compared  the  mind,  previous  to 
the  operation  of  external  objeCts  upon  the  fenfes,  to. a 
tabula  raft  or  fheet  of  white  paper.  To  repeat  his  ar¬ 
guments  would  fwell  the  article  to  no  purpofe.  There 
is  not  a  man  capable  of  attending  to  his  own  ideas, 

who 


(b)  In  thus  reftriCting  the  meaning  of  the  word  idea9  we  have  the  honour  to  agree  with  the  great  Englifh 
Lexicographer.— “  He  was  particularly  indignant  againft  the  almoft  univerfal  ufe  of  the  word  idea  in  the 
fenfe  of  notion  or  opinion ,  when  it  is  clear  that  idea  can  only  fignify  fomething  of  which  an  image  may  be 
formed  in  the  mind.  We  may  have  an  idea  or  image  of  a  mountain,  a  tree,  or  a  building  j  but  we  cannot 
furely  have  an  idea  or  image  of  an  argument  or  propoftion.  Yet  we-  hear  the  fages  of  the  law  delivering  their 
ideas  upon  the  queftion  under  confideration  ;  and  the  firft  fpeakers  in  Parliament  entirely  coinciding  in  the 
idea ,  which  has  been  fo  ably  ftated  by  an  honourable  member  }  or  reprefenting  an  idea  as  unconstitutional,  and 
fraught  with  the  moft  dangerous  confequences  to  a  great  and  free  country.  1  his  Johnfon  called  modern  cant* 
BofwelPs  Life  of  Johnfon . 


bb* 


Srjf  Th°  Ca\e".te.rtain  a  doubt  in  wliat  manner  he  received 


METAPHYSICS. 


Ideas  and 
Notions. 


*Efay  i. 


(T ruth* 


them.  Without  the  fenfe  of  fight,  we  could  never 
have  known  colours  nor  found,  without  hearing ;  nor 
liardnefs,  foftnefs,  fmoothnefs,  pain,  or  bodily  pleafure, 
without  toueh  •  nor  odours,  without  fmell,  &c. 

Self-evident  as  thefe  faffs  are,  objeftions  have  been 
flarted  to  the  inferences  drawn  from  them  ;  and  Locke 
has  been  accufed  of  advancing  principles  fubverfivc  of 
all  diftinfHon  between  truth  and  falfehood,  and  favour¬ 
able  of  courfe  to  univerfal  fcepticifm. — “  The  firft 
book  of  his  EfTay,  which  with  fubmifiion  (fays  Dr 
7Ci athe^)  }  think  tlie  word,  tends  to  eftablifh  this 
r^W-df^er.°US  d°arillc.>  that  the  human  mind,  previous  to 
t ability  oj  education  and  habit,  is  as  fufceptible  of  one  impreffion 
as  of  another  :  a  doftrine  which,  if  true,  w'ould  no 
near  to  prove  that  truth  and  virtue  are  no  better  than 
’human  contrivances  •,  or  at  lead  that  they  have  nothin^ 
permanent  in  their  nature,  but  may  be  as  changeable 
as  the  inclinations  and  capacities  of  men  j  and  that 
there  is  no  fuch  thing  as  common  fenfe  in  the  world. 
Surely  this  is  not  the  doftrine  which  IVlr  Locke  meant 
to  eftablilli.”  We  are  fo  thoroughly  fatisfied  that  it 
is  not,  that  we  cannot  help  wondering  how*  fueh  in¬ 
ferences  could,  by  a  man  of  learning,  genius,  and  can¬ 
dour,  be  drawn  from  any  thing  which  is  to  be  found 
m  the  EfTay  on  the  Human  Underllanding. 

But  the  Doctor  thinks  Mr  Locke’s  “  iimilc  of  the 
mind  to  white  paper  one  of  the  mod  unlucky  allulions 
that  could  have  been  chofen  ;  becaufe  the  human  foul, 
when  it  begins  to  think,  is  not  extended,  nor  of  a 
white  colour,  nor  ineapable  of  energy,  nor  wholly 
unfurnilhed  with  ideas,  nor  as  fufceptible  of  one  im- 
■vol.  ofFu-  P’Y'wn  or  charader  as  of  any  other:”  and  it  has  been 
gitive  obferved  by  another  objeflor  f ,  that  “  on  a  flieet  of 
pieces  white  paper  you  may  write  that  fugar  is  bitter-,  worm- 
frintedfor 'Wood  fweet  fire  and  froft  in  every  degree  pleafino- 

London*'  and  fafferable;  that  compaffion  and  gratitude  arc  bafej 
1774.  treachery,  falfehood,  and  envy,  noble;  and  that  con- 
13  'tempt  is  indifferent  to  us.” 

■Objections  All  this  is  true  ;  but  we  apprehend  it  is  not  to  the 
-  jpurpofe.  Mr  Locke  has  no  where  expreffed  himfelf 
in  fuch  a  manner  as  to  lead  us  to  fuppofe  that  he  be¬ 
lieved  the  foul  to  be  extended  or  coloured  ;  or,  when  it 
begins  to  think,  ineapable  of  energy,  and  wholly  un- 
furmfhed  with  ideas  :  but  he  certainly  did  believe,  that 
it  begins  not  to  think  the  firft  inftant  of  its  exigence, 
and  that  it  acquires  all  the  ideas  of  which  it  is  ever 
poffeffcd.  We  may  undoubtedly  write  upon  a  piece 
of  white  paper  that  fugar  is  bitter,  and  that  wormwood 
is  fweet  ;  but  how  the  capacity  of  paper  to  receive 
the  fymbols  of.  falfe  propofitions  ffiould  make  Mr 
Locke  s  companion  improper  or  dangerous,  we  Can¬ 
not  comprehend.  Mr  Ufher  indeed  fays,  that  it  is  im¬ 
proper  on  this  account,  “  that  no  human  art  or  in¬ 
duftry  is  able  to  make  thole  imprellions  upon  the 
mind  :  in  refpcdl  of  them,  the  mind  dilcovers  not  a 
paflive  capacity, ,  but  refills  them  with  the  force  of 
Does  it  indeed  ?  does  the  mind  rejeft  the  idea 
of  fugar  or  of  bitternefs,  of  contempt  or  of  indiffer¬ 
ence  ?  May  not  any  man  have  the  idea  of  fugar  and  at 
the  fame  time  the  idea  of  bitternels,  and  compare  the 
one  with  the  other  in  his  mind,  as  well  as  the  word 
fugar  may  be  written  befide  the  word  bitter,  and  con- 
nefted  with  it  on  the  fame  piece  of  paper  ?  In  all  this 
we  perceive  nothing  that  is  Impoffible  or  even  difficult. 


If  VJher 
author  of 
Clio.  See  a 
vol.  of 
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1  he  mind  cannot  indeed  be  made  to  feel  that  fuvar 
has  the  fame  .  taftc  with  wormwood  ;  but  who  ever 
thought  that  it  could?  Not  Mr  Locke,  we  (hall  be 
bold  to  fay  ;  nor  does  his  fimile  give  the  fmalleft  coun- 
tenance  to  fuch  an  abfurdity.  The  author  of  the 
Effay  on  the  Human  Underllanding  underltood  his 
lubjecl  too  well  to  imagine  that  either  truth  or  falfe¬ 
hood  could  be  communicated  to  paper,  or  that  paper 
is  capable  of  comparing  ideas.  Paper  is  capable  of 
receiving  nothing  but  lines  or  figures  ;  and  it  paffive- 
ly  receives  whatever  lines  or  figures  we'  may  choofe  to 
lnleribe  on  it :  yet  if  a  pen  be  carried  over  it  in  a  cir¬ 
cular  dire&ion,  the  figure  impreffed  will  not  be  a 
lquare ;  juft  as,  to  the  mind  of  one  eating  fugar,  the 
talte  communicated  is  not  that  of  wormwood. 

1  9nLa  P‘/CC  of  PaPer  a  circle  may  be  deferibed,  and 
c  o  c  befide  it  a  fquare:  in  like  manner  an  agreeable 
ienlation  may  be  communicated  to  the  mind,  and  im¬ 
mediately  afterwards  a  fenfation  that  is  difagreeable. 
i  hele  two  fenfations,  or  the  ideas  which  they  leave 
behind  them,  may  be  compared  together  ;  and  it  is 
certainly  true  that  no  art  or  induftry  can  make  them 
appear  fimilar  in  the  mind  :  but  is  it  not  equally  true 
that  no  art  or  induftry  can  make  the  circle  and  the 
fquare  fimilar  on  the  paper  ?  The  paper  is  fufceptible 
of  any  fort  of  plain  figures,  and  the  mind  is  equally 
lulceptible  of  any  fort  of  ideas  or  fenfations  :  but  fi¬ 
gures  diffimilar.  cannot  be  made  to  coincide,  neither 
can  difeordant  ideas  be  made  to  agree.  Again  one 

ma/  ™  “P01:  PaPer>  tbat  “  a  circle  is  a  fquare,” 
and  likewife  that  “  a  eircle  is  not  a  fquare and 
both  thefe  propofitions  may  be  communicated  to  the 
mind  by  the  organs  of  fight  or  of  hearing.  The  paper 
receives  the  words  expreffive  ef  the  falfe  as  well  as 
thofe  expreffive  of  the  true  propofition  ;  and  the  mind 
receives  the  ideas  and  relations  fignified  by  the  one  cluf- 
ter  of  words  as  well  as  thofe  fignified  by  the  other : 
but  in  the  mind  the  idea  of  a  fquare  is  different  from 
that  of  a  circle,  and  on  the  paper  th  *  figure  of  a  fquare 
is  different  from  Vnt  figure  of  a  circle.  The  great  differ¬ 
ence,  between  the  mind  and  the  paper  is,  that  the  for. 
mer  is  confcious  of  its  ideas,  and  perceives  their  agree¬ 
ment  or  difagreement ;  whereas  the  paper  is  not  c on- 
fcious  of  the  figures  drawn  upon  it,  nor  perceives  any 
thing  about  them.  But  Hill  thofe  figures  are  what  they 
are  ;  they  either  agree  or  difagree  on  the  paper,  as 
well  as  the  ideas  either  agree  or  difagree  in  the  mind. 

It  is  not  in  the  power  of  the  mind  to  alter  the  ideas  of 
the  fquare  and  the  circle,  not  in  the  power  of  the  paper 
to  alter  the  forms  of  thefe  figures.  *  1  r 

It  appears  then,  that  the  principles  of  Mr  Locke,  and 
the  comparifon  by  which  he  illuftrates  them,  have  no 
more  tendency  to  fubvert  the  difference  between  truth 
and  falfehood,  right  and  wrong,  than  the  paffivenefs  of 
paper  has  to  fubvert  the  difference  between  a  firai^ht 
line  and  a  crooked,  a  circle  and  a  fquare  :  and  with  a 
view  to  eftablifh  the  do&rine  of  innate  ideas  and  in- 
itinaive  principles  of  knowledge,  we  might  with  as 
much  propriety  aft,  Whether  it  be  poffible  to  ima¬ 
gine  that  any  mode  of  manufafturc  could  make  paper 
of  fuch  a  nattffe,  as  that  a  pen  drawn  over  it  in  a  eir* 
cular  direftion  would  leave  the  figure  of  a  fquare  ?  as 
that,  “  Whether  it  be  poffible  to  imagine,  that  any 
courfe  of  education  could  ever  bring  a  rational  creature 
to  believe  that  two  and  two  are  equal  to  three.1’ 
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Origin  of  The  mind  being  thus,  as  we  may  fay,  originally 
•tfe as  and  whlte  paper,  void  of  all  chara&ers,  without  ideas  or 
^*10ps' ,  notions  of  any  kind,  the  firft  queftion  which  we  hare 
I4  to  confider  is,  Whence  and  in  what  manner  it  derives 
;jot  all  tie-  the  materials  of  all  its  knowledge  ?  To  this  queftion  the 
ved  from  only  anfwer  which  can  be  given  is,  That  it  derives  them 
from  obfervation  and  experience;  frem  obfervation, 
^rc  eC"  either  employed  upon  external  obje&s  of  fenfe,  or  turn¬ 
ed  inwardly  upon  its  own  operations.  Our  fenfes,  con- 
verfant  about  particular  external  obje&s,  convey  into 
the  mind  feveral  diftin&  perceptions  ;  fuch  as  thofe  of 
colour ,  figure ,  heat ,  cold,  hittennefs ,  fweetnefs,  and  all 
thofe  things  which  are  ufually  called  fenfihle  qualities . 
The  notions,  ideas,  or  whatever  clfe  they  may  be  called 
which  are  acquired  in  this  manner,  may  be  called  fen¬ 
fihle  knowledge  ;  and  the  fource  of  that  knowledge  is 
termed  fenfation . 

The  other  fountain  from  which  experience  furnifhes 
the  undemanding  with  knowledge,  is  that  attention 
which  we  are  capable  of  giving  to  the  operations  of 
our  own  minds  when  employed  about  thofe  ideas 
which  were  originally  fuggefted  by  obje&s  of  fenfe. 
Thefe  operations,  when  the  foul  comes  to  reflect  on 
them,  furnifh  us  with  a  fet  of  notions  entirely  different 
from  the  ideas  of  fenfe  ;  fuch  as  the  notions  of  percep¬ 
tion ,  thinking ,  doubting ,  believing ,  reafoning ,  knowing , 
willing ,  and  all  the  different  energies  and  pafTions  of  our 
own  minds.  Of  thefe  operations  we  arc  always  con- 
feious  when  we  are  awake  :  but  it  requires,  as  fhall  be 
Ihown  afterwards,  no  inconfiderable  effort  to  fet  them, 
as  it  were,  at  a  diffance,  to  reflect  on  them  and  con¬ 
fider  what  they  are  ;  but  when  we  have  made  this 
effort,  we  acquire  notions  as  diftin&,  and  perhaps  more 
important,  than  thofe  ideas  which  we  receive  through 
the  medium  of  the  fenfes. 

Senfation  and  refle&ion  then  furnifh  mankind  with 
the  firft  materials  of  all  their  knowledge.  The  mind 
feems  not  to  have  ideas  or  notions  of  any  kind  wTbich 
it  did  not  receive  by  one  or  other  of  thefe  ways.  By 
means  of  the  fenfes  it  perceives  external  obje&s  ;  and 
by  that  power  which  it  has  of  turning  its  attention  upon 
itlelf,  it  difeovers  the  nature  and  manner  of  its  own 
operations. 

Although  the  knowledge  wThich  we  acquire  from  re - 
feBion  be  of  equal  importance,  and  perhaps  of  greater 
cartainty  than  that  which  wc  receive  through  the  me¬ 
dium  of  the  fenfes,  it  comes  into  the  mind  at  a  much 
later  period  ;  both  becaufe  it  is  impoftible  that  the  fa¬ 
culties  of  the  mind  fhould  operate  without  materials, 
and  becaufe  it  is  much  more  difficult  to  attend  to  thefe 
operations  even  while  they  are  going  .on,  than  to  the 
obje&s  of  fenfe  which  folicit  our  attention.  It  is  for 
this  reafon  pretty  late  before  children  have  any  no¬ 
tions  whatever  of  the  operations  of  their  own  minds  ; 
and  of  the  greater  part  of  thefe  operations  the  bulk  of 
mankind  have  no  clear  or  accurate  notions  during  their 
whole  lives.  On  the  other  hand,  every  human  being 
is  fo  furrounded  with  bodies,  which  perpetually  and 
varioufly  affe&  his  fenfes,  that  a  variety  of  fenfible  ideas 
force  an  entrance  even  into  the  minds  of  children.  In 
order  therefore  to  trace  the  procedure  of  the  undcr- 
ftanding,  and  to  afeertain  the  extent  and  limits  of  hu¬ 
man  knowledge,  it  fhould  feem  that  we  muft  begin  with 
confidcring  the  external  fenfes,  that  we  may  difeover 
the  manner  in  which  we  receive  knowledge  by  means  of 
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them,  the  obje&s  of  that  knowledge,  and  its  certainty. 
It  is  to  be  obferved,  however,  that  though  we  confider 
the  mind  as  pofTeffcd  of  many  powers  or  faculties,  and 
inquire  firft  into  the  nature  of  that  faculty  which  we 
conceive  to  be  firft  exerted,  this  is  done  merely  for  the 
fake  of  proceeding  in  our  fubje&  with  method  and  per- 
fpicuity.  The  mind  is  one  fimple  and  undivided  be¬ 
ing  ;  and  in  every  mental  energy  it  is  the  whole  mind, 
and  not  any  part  or  portion  of  it,  that  is  energetic. 
On  this  account,  it  is  impoffible  to  explain  even  the  na¬ 
ture  of  fenfation  and  perception  to  him  who  knows  not 
what  is  meant  by  will  and  underfunding  ;  but  to  every, 
one  who  is  acquainted  with  the  common  import  of 
thefe  words,  and  who  has  read  the  fhort  fyftem  of 
Logic  inferted  in  this  Work,  we  hope  that  our  theory 
of  perception  will  be  intelligible  and  convincing. 


Of 
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The  Supreme  Being,  who  made  us  and  placed  us  Senfation 
in  this  world,  has  given  us  fuch  powrcrs  of  mind  as  five  or~ 
lie  faw  to  be  fuited  to  our  ftate  and  rank  in  his  creation.  ^ans* 

He  has  given  us  the  power  of  perceiving  many  obje&s 
around  us  ;  but  that  power  is  limited  in  various  ways  ; 
and  particularly  in  this,  that  without  the  organs  of  the 
feveral  fenfes  we  perceive  no  external  obje&.  The 
fenfes,  as  every  one  knows,  are  five  in  number,  and  each 
communicates  its  proper  fenfation.  It  is  by  the  eyes 
alone  that  we  fee,  by  the  ears  that  we  hear,  by  the  nofe 
that  we  fmell,  and  by  the  tongue  and  palate  that  we 
tafte  ,  the  fenfe  of  feeling  or  touch  is  fpread  over  the 
whole  body,  for  we  feel  equally  by  our  hands  and  by 
our  feet,  &lc.  To  the  powers  of  perception  by  the  fenfes 
it  is  neceffary  not  only  that  we  have  all  the  organs  enu¬ 
merated,  but  that  we  have  them  alfo  in  a  found  and  na¬ 
tural  ftate.  There  are  many  diforders  of  the  eye  which 
caufe  total  blindnefs,  as  well  as  others  which  impair 
without  deftroying  the  power  of  vifion.  The  fame 
thing  is  true  of  the  organs  of  all  the  other  fenfes. 

All  this  is  fo  well  known  from  experience,  that  it 
needs  no  proof  •  but  it  may  be  worth  while  to  obferve, 
that  it  is  known  from  experience  only  *.  For  any  thing  * 
that  we  know  to  the  contrary,  our  Creator  might  have  Efays  on 
endowed  us  with  the  power  of  perception  by  a  thoufand  the  Intel- 
organs  of  fenfe,  all  different  from  thofe  which  wTe  po{-le^uai 
fefs  ;  and  it  is  certain  that  he  himfelf  perceives  every  1 
thing  more  perfe&ly  than  we  do  without  bodily  organs. 

For  it  is  to  be  obferved,  that  the  organs  of  fenfe  are  Thefe ^)r 
different  from  the  being  wThich  is  fentient. — It  is  not  t,ans  them- 
thc  eye  which  fees,  nor  the  ear  which  hears  ;  thefe  areielves  not 
only  the  organs  by  which  we  fee  and  hear.  A  man  fentient, 
cannot  fee  the  fatellites  of  Jupiter  but  by  means  ofbut 
a  telefcope,  nor  hear  a  lowr  voice  but  by  means  of  an 
ear  trumpet.  Does  he  from  this  conclude  that  it  is 
the  telefcope  which  fees  thofe  fatellites,  or  the  trumpet 
which  hears  that  voice  ?  Such  a  conclufion  would  be 
evidently  abfurd.  It  is  no  lefs  abfurd  to  conclude 
that  it  is  the  eye  which  fees,  or  the  ear  which  hears. 

The  telefcope  and  the  trumpet  are  artificial  organs  of 
fight  and  of  hearing,  of  which  the  eye  and  the  ear  are 
natural  organs  ;  but  the  natural  organs  fee  and  hear  as 
little  as  the  artificial.  *7 

That  this  is  the  cafe  with  refpeft  to  the  eye  and  the  feXtion! 

ear. 
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Section.  uar’  Is  fo.obvIous>  that,  as  far  as  we  know,  it  has  never 
t  v -  »  oeen  denied.  But  with  refpe£t  to  the  fenfes  of  touch, 

*  Elements  and  fmell,  the  truth  at  firft:  view  appears  not  fo 

ofCritu  evident.  A  celebrated  writer  has  obferved*,  that  u  af- 
c*fm ’  *er  the  utmoft  efforts,  we  find  it  beyond  our  power  to 

conceive  the  flavour  of  a  rofe  to  exifl  in  the  mind  :  we 
are  neceffarily  led  to  conceive  that  pleafure  as  exifting 
in  the  noftrils,  along  with  the  impreflion  made  by  the 
rofe  upon  that  organ  (c)  ;  and  the  fame  will  be  the  re- 
fult  of  experiments  with  refpeft  to  every  feeling  of 
tafte,  toueh,  and  fmell.  Touch  (he  fays),  affords  the 
moft  fatisfa&ory  evidence,  and  philofophy  dete&s  the 
delufion.”  To  dete6f  this  delufion  requires,  indeed, 
no  great  depth  in  philofophy  ;  for  it  is  fo  far  from  be¬ 
ing  true  that  we  are  neeeffarily  led  other  wife  than  by 
affociation,  of  which  the  laws  fhall  be  explained  af¬ 
terwards,  to  eoneeive  the  pleafure  or  pain  of  touch  as 
cxi fling  at  that  part  of  our  body  upon  which  the  im¬ 
preflion  is  made,  that  as  every  man  muff  have  obferved, 
children  previous  to  experience  cannot  diflinguifh  the 
preeife  place  of  their  bodies  which  is  affe&ed  by  the 
toueh  of  any  external  obje6h  Nay,  we  believe  it  will 
be  found  upon  trial,  that  if  a  full  grown  man,  with 
all  the  experience  of  age  to  guide  him,  be  pricked 
with  a  pin  on  any  part  of  his  body  which  he  has  fel- 
dom  handled,  and  never  feen,  he  will  not  readily  nor 
at  firft  put  his  finger  upon  the  wound,  nor  even  come 
very  near  to  the  wound.  This,  however,  he  would 
certainly  and  infallibly  do  were  the  fenfe  of  touch  ne¬ 
ceffarily  coneeived  as  exifting  at  the  organ.  To  thefe 
obfervations  obje&ions  may  perhaps  be  made,  which 
we  eannot  flay  to  obviate  *,  but  the  following,  we  think, 
will  admit  of  none.  We  appeal  to  every  man  who  has 
experienced  that  particular  fenfation  of  touch  which 
Scaliger  dignified  with  the  name  of  a  fixth  fenfe,  whe¬ 
ther,  whilft  thofe  fenfations  were  new  to  him,  he  was 
neceffarily  led  to  conceive  them  as  exifting  at  any  par¬ 
ticular  organ.  If  he  was  not,  it  follows  undeniably 
that  the  organs  of  fenfation  are  different  from  the  be¬ 
ing  which  is  fentient ;  that  it  is  not  the  eye  which  fees, 
the  ear  whieh  hears,  the  noftrils  wflich  fmell,  the  tongue 
which  taftes,  nor  any  part  of  the  body  whieh  feels  }  and 
that  it  is  by  experience  that  we  learn  to  afloeiate  our 
feveral  fenfations  with  thofe  organs  upon  which  the  im- 
preflions  are  made. 

It  is,  however,  certain  that  we  receive  no  fenfation 
from  external  obje&s,  unlefs  when  fome  impreflion  is 
made  upon  the  organ  of  fenfe,  either  bv  the  immedi¬ 
ate  application  of  the  objeft  itfelf,  or  by  fome  medium 
f  Reid's  Ff-  which  paffes  between  the  objeft  and  the  organ  f.  In 
jfay*  on  the  two  of  our  fenfes,  viz.  touch,  and  tajle,  there  muft  be 
Intellectual an  immediate  application  of  the  objeft  to  the  organ. 
MwftnA  }n  ^ie  other  l^ree  l^ie  fenfation  is  oecafioned  by  the 
h  ntiey's  impreffion  of  feme  medium  pafling  from  the  objeft  to 
Obferva - 
ti’jfu  on 
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the  organ.  The  effluvia  of  bodies  drawn  into  the  noftrils  Of 
with  the  breath  are  the  medium  of  fmell ;  the  undulations  Sen*atior 
of  the  air  are  the  medium  of  hearing  }  and  the  rays  of  '‘“IP- 
light  pafling  from  vifible  obje&s  to  the  eye  are  the  me¬ 
dium  of  fight.  Thefe  are  fa&s  known  from  experience 
to  hold  univerfally  both  in  men  and  in  brutes.  It  is  jg 
likewife  a  law  of  our  nature  perfe&ly  known  to  allThebrain 
who  know  any  tiling  of  anatomy,  that  in  order  to  ae-an(lne^ej 
tual  fenfation  the  impreflions  made  upon  the  external !?e'eflar) 1 
organs  muft  be  eommunieated  to  the  nerves,  and  from  enfatlor1, 
them  to  the  brain.  Firft,  The  object,  either  immedi¬ 
ately,  or  by  feme  medium,  makes  an  impreflion  upon 
the  organ  *,  the  organ  ferves  only  as  a  medium,  by  whieh 
the  impreflion  is  eommunieated  to  the  nerves  $  and  th« 
nerves  ferve  as  a  medium  to  carry  it  on  to  the  brain. 

Here  the  corporeal  part  ends  }  at  leaft  we  can  trace  it 
no  farther.  The  reft  is  all  intellectual 

The  proof  of  thefe  impreflions  upon  the  nerves  and 
brain  in  fenfation  is  this,  that  from  many  obfervations 
and  experiments  it  is  found,  that  when  the  organ  of 
any  fenfe  is  perfe&ly  found,  and  has  the  impreflion 
made  upon  it  by  the  object  ever  fo  ftrongly,  yet  if  the 
nerve  which  ferves  that  organ  be  cut  or  tied  hard, 
there  is  no  fenfation  ;  and  it  is  well  known  that  difor- 
ders  in  the  brain  deprive  us  of  fenfation,  while  both  the 
organ  and  its  nerve  are  found. 

There  is  fufficient  reafon,  therefore,  to  conclude,  prot,*fs  of 
that  in  fenfation  the  ohjeft  produces  fome  ehangc  in  nature  in 
the  organ  j  that  from  the  organ  the  change  proceeds  fetation, 
to  the  nerve,  and  from  the  nerve  to  the  brain.  Hence 
it  is  that  we  have  pofitive  fenfations,  from  negative  ob- 
je&s,  or  mere  nonentities,  fuch  as  darknefs ,  blacknefs , 
and  vacuity .  For,  fenfation  refulting  from  changes  in 
the  brain,  whatever  produces  any  change  muft  of  courfe 
oecafion  a  new  fenfation  :  but  it  is  obvious,  that  the 
mere  abfenee  of  any  impreflion,  by  the  removal  of  the 
obj eft  whieh  produced  it,  muft  as  neceffarily  caufe  a 
change  in  the  organ,  nerves,  and  brain,  as  the  prefence 
of  a  new*  impreflion  from  a  new  object.  To  thefe 
changes,  or  that  whieh  immediately  produces  them,  we 
give  the  name  of  imprejjions  ;  beeaufe  we  know  not 
how,  in  a  general  manner,  to  exprefs  more  properly  any 
change  produced  by  an  external  eaufe  without  fpeeify- 
ing  the  nature  of  that  eaufe.  Whether  it  be  preflure, 
or  attraction,  or  repulfton,  or  vibration,  or  fomething 
unknown,  for  whieh  we  have  no  name,  ftill  it  may  be 
ealled  an  impreflion. 

Sir  Ifaac  Newton  was  perhaps  the  firft  who  fuppof- 
ed  that  the  rays  of  light  falling  upon  the  bottom  of 
the  eye  excite  vibrations  in  the  tunica  retina  ;  and  that 
thofe  vibrations  being  propagated  along  the  felid  fibres 
of  the  optic  nerves  into  the  brain,  eaufe  the  aClual 
fenfation  of  feeing.  This  hypothefis  was  adopted  by 
Dr  Hartley,  applied  to  the  other  fenfes,  and  ftiown  to 

be 


CO  -Another  eminent  writer  thinks  on  this  fubjeCl  very  differently,  and  in  our  opinion  much  more  iuftly.— 
Suppose  (fays  Dr  Reid)  a  perfon  who  never  had  this  fenfe  (viz.  fmell)  before,  to  receive  it  all  at  once,  and  to 
fmell  a  rofe j  can  he  perceive  any  fimilitude  or  agreement  between  the  fmell  and  the  rofe  ?  or  indeed  between 
it  and  any  other  objeCl  whatever  ?  Certainly  he  cannot.  He  finds  himfelf  affe&ed  in  a  new  way,  he  knows  not 
•why,  or  from  what  caufe.  He  is  confeious  that  he  is  not  the  caufe  of  it  himfelf )  but  be  cannot  from  the  nature 
ot  he  thing  determine  whether  it  be  caufed  by  body  or  fpirit  ;  by  fomething  near,  or  by  fomething  at  a  diftance. 
He  eannot  give  it  a  place  any  more  than  he  ean  give  a  plaee  to  melancholy  or  joy  ;  nor  can  he  conceive  it  tc 
have  any  exi ilence  but  when  it  is  fendled.”  Inquiry  into  the  Human  Mind ,  ch.  2.  fe£t.  2. 


II 

Chap.  I.  M  E  T  A  P 

Of  be  at  leaft  as  probable-  as  any  winch  has  yet  been  in¬ 
terception,  vented  to  account  for  the  perception  of  external  otreCts 
u~nr" ^  by  means  of  the  organs  of  fenfe.  Be  this  as  it  may, 
experience  informs  us,  that  whatever  be  the  nature  of 
thofe  impreflions  and  changes  which  are  made  by  ex¬ 
ternal  objeCts  upon  the  fenfes,  nerves,  and  brain,  we 
have  without  them  no  aclual  fenfation,  and  of  courfe 
In  fenfatioa  perceive  nothing  ab  extra.  Hence  it  has  been  fuppof- 
themmd  ec[?  that  the  mind  is  wholly  paflive  in  fenfation,  and 
tljat  fenfation  is  nccejfarily  produced  by  thofe  impref- 
fions.  But  this  we  believe  to  be  a  miftake.  Every 
man  who  has  been  attentive  to  his  own  thoughts  and 
aCtions,  muft  know  inftanees  of  impreflions  having 
been  certainly  made  upon  his  organs  of  fenfe  without 
producing  any  fenfation,  or  fuggefting  to  his  mind  the 
perception  of  the  particular  objeCts  by  which  the  im- 
preffions  w-ere  caufed.  He  whofe  mind  is  intenfely 
employed  in  any  particular  purfuit,  may  have  his  eyes 
open  upon  an  object  which  he  does  not  fee  \  or  he  may 
not  hear  the  found  of  a  clock  ffriking  within  two  yards 
of  him  :  Nay,  we  will  venture  to  affirm,  that  there  is 
hardly  one  reader  of  this  article  to  whom  fuch  abfences 
of  fenfation  have  not  often  occurred.  Now,  as  there 
is  no  reafon  to  fuppofe,  that  in  the  one  cafe  the  un¬ 
dulations  of  the  air,  caufed  by  the  ftriking  of  the  clock, 
did  not  reach  his  ears,  or  that  in  the  other  the  rays  of 
light,  reflected  from  the  objeCt,  did  not  fall  upon  his 
eyes,  which  were  open  to  receive  them  ;  the  only 
reafon  which  can  be  afligne.d  for  his  not  having,  in  thefe 
inftanees,  had  audible  and  vifible  fenfations,  is,  that 
his  mind  was  fo  engaged  in  fomething  elfe  as  not  to  pay 
to  the  vibrations  in  his  brain  that  attention,  if  we  may 
fo  fay,  without  which  impreflions  ab  extra  can  produce 
no  fenfation.  There  are,  indeed,  fome  impreflions  on 
the  organs  of  fenfe  fo  violent  and  fo  fudden,  as  to  force 
themfelves  upon  the  mind  however  employed.  Such 
are  thofe  made  on  the  ear  by  thunder,  and  on  the  eye 
by  ftrong  light.  In  thefe  cafes,  fenfation  is  involun¬ 
tary  and  unavoidable  j  whence  we  conclude,  not  that 
in  fuch  inflances  the  mind  is  paflive  or  deflitute  of  en¬ 
ergy,  but  that  by  the  violent  agitation  given  to  the 
brain,  it  is  roufed  from  its  reverie,  and  compelled  to 
give  attention.  It  appears,  therefore,  that  in  fenfa¬ 
tion  the  mind  exerts  fome  kind  of  energy  }  for  in  no¬ 
thing  but  in  the  fentient  being  itfelf  can  we  feek  for 
the  caufe  why,  when  all  external  circumftances  are  the 
fame,  organical  impreflions  fometimes  produce  fenfa¬ 
tions  and  fometimes  not ,  and  that  caufe  can  only  be 
the  energy  of  the  mind  }  what  kind  of  energy  we  pre¬ 
tend  not  to  fay. 

Sect.  II.  Of  Perception  by  the  Senfes, 

ifficult  to  How  the  correfpondence  is  carried  on  between  the 
•count  for  thinking  principle  within  us  and  the  material  world 
epercep-  without  us,  has  always,  as  Dr  lieid  obferves,  been 
iu)fob-  found  a  very  difficult  problem  to  thofe  philofophers 
who  conflder  themfelves  as  obliged  to  account  for 
every  phenomenon  in  nature.  It  is,  indeed,  a  pro¬ 
blem  of  which  we  expert  not  to  fee  a  complete  folu- 
tion.  A  few  fleps  beyond  the  vulgar  we  may  certainly 
go  \  but  the  nature  of  that  connexion  by  which  the 
mind  and  body  are  united,  will  probably  remain  for 
ever  unknown.  One  queftion,  however,  which  has 
employed  much  of  the  attention  of  philofophers,  both 
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ancient  and  modern,  appears  to  be  not  wholly  unan-  Of 
fwerable.  It  is,  Whether  by  means  of  our  fenfes  we  fercePtlon; 
perceive  external  objects  mediately  or  immediately  }  or  ""  v 
in  other  words,  Whether  fenfation  and  perception  be 
one  and  the  fame  thing,  or  two  things  fueceeding 
each  other  ?  On  this  fubjeCt,  till  of  late,  there  appears 
to  have  been  in  the  main  a  great  uniformity  in  the  fen- 
timents  of  philofophers,  notwithflanding  their  varia¬ 
tions  re fpc cling  particular  points.  Of  fome  of  the  rnofl 
eminent  of  them,  we  fliall  give  the  opinions  as  we  find  ^  ^  ^  _ 
them  collected  by  one  *  who  is  well  acquainted  with  -m 
their  writings,  who  is  thoroughly  qualified  to  eftimate  on  the  ln~ 
their  refpeCtive  merits,  and  who  cannot  be  fufpeCted  o {telleftual 
partiality  to  that  theory  which  we  feel  ourfelves  com-  Pof€rs  °f 
petted  to  adopt.  _  Man^ 

“  Plato  illuft  rates  our  manner  of  perceiving  exter-  The  hypo- 
nal  objeCts  thus:  He  fuppofes  a  dark  fubterraneous  thefts  of 
cave,  in  which  men  lie  bound  in  fuch  a  manner  as  that 
they  can  direCt  their  eyes  only  to  one  part  of  the  cave. 

Far  behind  there  is  a  light,  of  which  fome  rays  come 
over  a  wall  to  that  part  of  the  cave  which  is  before  the 
eyes  of  our  prifoners.  A  number  of  men  varioufly  em¬ 
ployed  pafs  between  them  and  the  light,  whofe  (hadows 
are  feen  by  the  prifoners,  but  not  their  perfons  them¬ 
felves.  In  this  manner  did  that  philofopher  conceive 
'  that  by  our  fenfes  wTe  perceive  not  things  themfelves, 
but  only  the  fhadows  of  things  }  and  he  feems  to  have 
borrowed  his  notions  on  this  fubjeCt  from  the  difciples 
of  Pythagoras. 

“  If  we  make  due  allowance  for  Plato’s  allegorical  Of  Arifto- 
genius,  his  fentiments  with  refpeCt  to  fenfation  and  *1 e  > 
'perception  correfpond  very  well  with  thofe  of  the  Pe¬ 
ripatetics.  Ariftotle,  the  founder  of  that  fchool,  feems 
to  have  thought,  that  the  foul  confifts  of  two  or  three 
parts,  or  rather  that  we  have  three  fouls — the  vegetable*, 
the  animal,  and  the  rational.  The  animal  foul  lie  held 
to  be  a  certain  form  of  the  body,  'which  is  infeparable 
from  it,  and  perifhes  at  death.  To  this  foul  the  fenfes 
belong  \  and  he  defines  a  fenfe  to  be  that  which  is  ca¬ 
pable  of  receiving  the  fenfible  forms,  sir  fpecies  of  ob¬ 
jects,  without  any  of  the  matter  of  them  \  as  wax  re¬ 
ceives  the  form  of  the  feal  without  any  of  its  matter. 

Of  this  doCtrine  it  feems  to  be  a  neceffary  confequence, 
that  bodies  are  conftantly  fending  forth,  in  all  directions* 
as  many  different  kinds  of  forms  without  matter  as  they 
have  different  fenfible  qualities.  This  vras  according¬ 
ly  maintained  by  the  followers  of  Ariftotle,  though  not, 
as  far  as  wre  know,  taught  by  himfelf.  They  difput- 
ed  concerning  the  nature  of  thefe  forms  or  fpecies, 
whether  they  w  ere  real  beings  or  nonentities  :  but  of 
matter  and  form  we  fliall  have  occafion  to  fpeak  after¬ 
wards. 

“  After  Ariflotle  had  kept  poffeflion  of  the  fchools  Of  Dcs 
for  more  than  a  thoufand  years,  his  authority,  which  Cartes  •$ 
had  often  fupplied  the  place  of  argument,  was  call¬ 
ed  in  queffion  by  Lord  Bacon  and  others.  Des  Car¬ 
tes,  howTever,  was  the  firft  philofopher  who,  convin¬ 
ced  of  the  defeCts  of  the  prevailing  fyffem,  attempted 
to  form  another  entirely  new  :  but  on  the  nature  of 
perception  by  means  of  the  fenfes  he  differs  little  or 
nothing  from  thofe  who  had  preceded  him  in  that  de¬ 
partment  of  fcience.  He  denies,  indeed,  and  refutes 
by  folid  rcafoning,  the  doCtrine  which  maintains  that 
images,  fpecies,  or  forms  of  external  objeCts,  come  from 
the  objects  themfelves,  and  enter  into  the  mind  by  the 
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p  avenues  of  the  fenfes.  But  he  takes  it  for  granted,  as 

4-—  F_.  aI1  l.lie  oid  philofophers  had  done,  that  what  we  im¬ 
mediately  perceive  muft  be  either  in  the  mind  itfelf, 
or  in  the  brain,  in  whieh  the  mind  is  immediately  pre¬ 
sent.  i  he  impreffions  made  upon  our  organs,  nerves, 
and  brain,  can  be  nothing,  according  to  his  philofo- 
pny,  but  various  modifications  of  extension,  figure, 
and  motion.  1  here  ean  be  nothing  in  the  brain  like 
found ^  colour,  tajle  or  fmell ,  heat  or  cold.  Tliefe  arc 
fenfations  in  the  mind,  which  by  the  laws  of  the 
union  of  the  foul  and  body,  are  railed  on  oceafion 
of  certain  traces  in  the  brain  5  and  although  he  fome- 
times  gives  the  name  of  ideas  to  tliefe  traces,  he  does 
not  think  it  ne.ceffary  that  they  fiiould  be  perfe&ly  like 
the  things  which  they  reprefent,  any  more  than  that 
words  and  figns  fhould  referable  the  things  which  they 
fignify. 

4  According  to  this  fyftem  it  would  appear,  that  we 
perceive  not  external  obje&s  direSlly  by  means  of  our 
fenfes  .3  but  that  thefe  obje&s,  operating  either  mediate¬ 
ly  or  immediately  upon  the  organs  of  fenfe,  and  they 
again  upon  our  nerves  and  brain,  excite  in  the  mind 
certain  fenfations  3  whenee  we  infer  the  exigence  of  ex¬ 
ternal  obje&s  from  our  fenfations  of  which  they  are  the 
caufe.  Perception  ©f  external  obje&s,  therefore,  ac¬ 
cording  to  Des  Cartes,  is  not  one  fimple  original  act  of 
the  mind,  but  may  be  refolved  into  a  procefs  of  reafon- 
ing  from  effe&s  to  caufes.” 

The  do&rines  of  Malebranche,  Locke,  and  Hartley, 
refpe&ing  perception,  differ  not  effentially  from  that 
of  Des  Cartes.  Malebranche,  indeed,  fuppofes,  that 
external  objects  are  not  themfelves  the  caufes  of  per¬ 
ceptions  3  but  that  the  Deity,  being  always  prefent  to 
our  minds  more  intimately  than  any  other  being,  does, 
upon  oecafion  of  the  impreffions  made  upon  our  or¬ 
gans  of  fenfe,  difeover  to  us,  as  far  as  he  thinks  pro¬ 
per,  and  according  to  fixed  laws,  his  own  ideas  of  the 
objeft  :  and  thus,  according  to  him,  we  fee  all  things 
in  God,  or  in  the  divine  ideas.  He  agrees,  however, 
with.  Des  Cartes  and  the  ancient  philofophers,  in  con- 
ffdering  it  as  a  truth  which  it  is  impofllble  to  refute, 
that  we  pereeive  not  the  obje&s  without  us,  the 
iun,  moon,  and  ffars,  &c.  beeaufe  it  is  not  likely  that 
the  foul  Tallies  out  of  the  body,  and  takes  a  walk,  as  it 
were,  through  the  heavens  to  contemplate  thefe  ob¬ 
je&s.  She  fees  them  not  therefore  by  themfelves  3 
and  the  immediate  obje&  of  the  mind,’ when  it  fees 
the  fun,  is  not. the  fun  itfelf,  but  fomething  which  is 
intimately  united  to  the  mind,  and  is  that  which  he 
calls  an  idea. 

Locke,  fpcaking  of  the  . reality  of  our  knowledge, 
fays  :  “  It  is  evident  the  mind  knows  not  things  imme¬ 
diately,  but  only  by  the  intervention  of  the  ideas  it  has 
of  them.  Our  knowledge,  therefore,  according  to 
him,  is  real  only  fo  far  as  there  is  a  conformity  be¬ 
tween  our  ideas  and  the  things  which  they  reprefent.” 
The  manner  of  our  perceiving  external  obje&s  he  il~ 
luffrates  by  the  following  fimilitude :  44  Mcthinks  the 
nnderftanding.is  not  nmeh  unlike  a  clofet  wholly  {hut 
from  light,  with  only  fome  little  opening  left,  to  let 
in  external  vifible  refemblances  or  ideas  of  things  with¬ 
out.  Would  the  pi&ures  coming  into  fuch  a  dark 
room  but  flay  there,  and  lie  fo  orderly  as  to  be 
found  upon,  oecafion,  it  rvould  very  much  referable  the 
underflanding  of  a  man  in  reference  to  all  obje&s  of 
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fight,  and  the  ideas  of  them*.”  He  has  elfewhere f  Of 
defined  an  idea  thus  :  “  V  hatfoever  the  mind  perceives  t>ercepriop 

in  itfelf,  or  is  the  immediate  cbjed  of  perception  ' - v-— 

thought,  or  undemanding,  that  I  call  an  idea;  and  C: 

the  power  to  produce  any  idea  in  our  mind,  I  call Jhniill' 
quality  of  the  iubjed  wherein  the  power  is.”  He  like-  took  iif’ 
wife  thinks  it  “  caiy  to  draw  this  obfervation,  thatchaP,tI- 
the  ideas  of  what  lie  calls  primary  qualities  of  bodies,  tEc<*  “• 
viz.  extetifionjolidhu,  figure,  mobility,  &c.  arc  refen, -  ^  ** 

blances  ot  thele  qualities  as  they  really  exift  in  the  bodies 
themfelves.” 

.  Tllis  unguarded  expreffion,  which  affirms  that  ideas 
m  the  mind  arc  the  refeinblanees  of  external  things,  has 
brought  upon  Mr  Locke  much  undeferved  ridicule, 
lhat  on  this  and  other  cceafions  he  ufes  the  word  idea 
with  too  great  latitude,  and  that  he  often  confounds 
ideas  with  fenfations,  and  even  with  the  caufes  of  fen- 
fation,  muff  be  admitted  by  his  warmeff  admirers  :  but 
we  believe,  that  by  an  attentive  reader,  who  perufes 
his  whole  work,  and  compares  fueh  paffages  as  are  ob- 
feure  with  thofe  which  are  elearer,  his  meaning  may 
always  be  difeovered,  and  with  refpe&  to  fenfation  and 
perception  will  generally  be  found  juft.  That  by  call¬ 
ing  the  ideas  of  primary  qualities  refemblanees  of  the 
qualities  themfelves,  lie  meant  nothing  more  than  that 
bodies  in  all  poffible  ftates  imprefs  the  fenfes,  nerves, 
and  brain,  in.  fueh  a  manner  as  to  produee  in  the  mind 
ceitain  fenfations,  between  whieh  and  thofe  impreffions 
there  is  an  infeparable,  though  unknown,  conne&ion,  is 
evident  from  the  account  which  he  gives  of  the  manner 
of  perception.  44  Our  fenfes  (fays  he),  converfant  about 
particular  .fenfible  obje&s,  do  convey  into  the  mind 
icveral  diftin&  perceptions  of  things  according  to  thofe 
various  ways  in  which  thefe  obje&s  affe&  them  ;  and 
thus  we  come  by  thofe  ideas  we  have  of  yellow ,  white , 
heat,  cold,  f oft,  hard,  hitter,  fweet,  and  all  thofe  which 
we  eall  fenfible  qualities  3  whieh  when  I  fay  the  fenfes 
convey  into  the  mind,  I  mean,  they  from  external  ob¬ 
je&s  convey  into  the  mind  what  produces  thofe  percep¬ 
tions.”  And  as  bodies  ean  a&  only  by  impulfe,  he 
adds,  that  44  thofe  perceptions  can  be  produced  only  by 
an  impreflion  made  upon  the  fenfes,  and  fome  motion 
thenee  continued  by  our  nerves  to  the  brain  or  feat  of 
perception.” 

Dr  Hartley  was  the  pupil  of  Lccke  and  Newton  3  of  Hartley, 
and  has,  in  a  more  fatisfa&ory  manner  than  all  who  had 
preceded  or  have  fince  followed  him,  explained  the 
material  part  of  the  procefs  of  perception.  His  prin¬ 
ciples  we  fliall  have  oecafion,  during  the  eourfe  of  the 
article,. to  develope  pretty  fully.  For  our  prefent  pur- 
pofe  it  is  fuffieient  to  fay,  that  all  his  obfervations  and 
arguments  evidently  Tuppofe,  that  nothing  diftant  from 
the  mind  can  be  perecived  in  the  immediate  a&  of 
fenfation  3  but  that  the  apparently  immediate  perception 
of  external  obje&s  is  an  inftance  of  early  and  deep-rooted 
affociation.  2g 

In  this  fentiment  Mr  Hume  agrees  with  his  prede- Of  Hume, 
ceffors  3  but  lie  obfeures  his  philofophy,  and  mifleads 
his  reader,  by  confounding  fenfations  with  the  impref¬ 
fions  from  which  they  proceed.  44  Every  one  (fays 
he  f)  will  allow',  that  there  is  a'  conficlerable  difference  f  Inquiry 
between  the  perceptions  of  the  mind,  when  a  man  concerning 
feels  the  pain  of  exceflive  heat,  or  the  pleafure  of  mo- Human  Un‘ 
derate  warmth,  and  when  he  afterwards  reeals  to  his  me-^^ 
mory  this  fenfation,  or  anticipates  it  by  his  imagina- 

tion.” 
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Of  tion.”  Tlie  lefs  forcible  and  lively  of  thefe  pcrcep- 
*  Perception.  tjons  fa  with  great  propriety  calls  ideas  ;  but  it  is  ei- 
thcr  lirough  wilful  perverfenefs,  or  condition  of  intel¬ 
lect,  that  he  choofcs  to  call  the  others  impreffsons, 
Senfation  and  perception  are  caufed  by  impref/ions  ;  but 
they  are  no  more  impreffions  themfelves,  than  the  pain 
occafioned  by  the  droke  of  a  bludgeon  is  the  droke  it- 
felf,  or  the  bludgeon  with  which  it  was  (truck.  But 
more  of  this  afterwards. 

Agreement  Thus  far,  then,  that  we  perceive  not  external  objects 
of phiiofo-  dire  El ly,  but  infer  their  exigence  from  certain  fenfations 
phers,  and  excited  in  our  minds  by  the  operation  of  thefe  objeds 
the^reafon  Upon  0VlX  fenfes,  nerves,  and  brain,  feems  to  have  been 
f  See  Mo-  the  opinion  of  every  philofophcr  from  Pythagora3f  to 
Hume.  For  an  opinion  fo  univerfal,  and  at  the 
tion  of  Cud-  fame  time  fo  contrary  to  the  perfuafion  of  the  multitude, 
^UcClual' ^*ome  cogent  reafon  mud  have  been  affigned.  That 
Syfim,  reafon  has  been  given  by  many  philofophers,  but  by  none 
where  the  with  greater  perfpicuity  than  Dr  Porterfield,  in  his 
opinions  of  Effay  concerning  the  Motion  of  the  Eyes.  44  How 
the  phiiofo-  ^Qdy  ads  Upon  the  mind,  or  mind  upon  body  (fays  he), 
tiquity  are  I  know  not  *,  but  this  I  am  very  certain  of,  that  nothing 
more  faith- can  ad,  or  be  aded  upon,  where  it  is  not :  and  therefore 
fully  col-  our  mind  can  never  perceive  any  thing  but  its  own  pro* 
le&ed  ^anper  modifications,  and  the  various  dates  of  the  fenforium 


I  in  any  other 
work  with 
which  we 
are  ac¬ 
quainted. 


to  which  it  is  prefent.  So  that  it  is  not  the  external 
fun  and  moon,  which  are  in  the  heavens,  that  our  mind 
perceives,  but  only  their  image  or  reprefentation  im* 
prelfed  on  the  fenforium.  How  the  foul  of  a  feeing  man 
fees  thofe  images,  or  how  it  receives  thofe  ideas  from 
fuch  agitations  in  the  fenforium,  I  know  not  ;  but 
I  am  fure  it  can  never  perceive  the  external  bodies 
themfelves  to  which  it  is  not  prefent.” 

This  reafoning  appears  to  have  force  ;  and,  perhaps, 
the  unanimous  agreement  of  thinking  men  in  all  ages 
has  dill  greater  force  ;  yet  the  dodrine  which  prevailed 
fo  long,  and  which  to  Locke  appeared  fo  evident  as  to 
need  no  proof,  has  been  fince  called  inquedion  byfome 
eminent  philofophers  of  our  own  country  ;  who,  though 
they  allow  that  we  cannot  perceive  external  objeds  but 
by  means  of  the  fenfes,  yet  affirm  that  they  are  the 
objeds  themfelves  which  we  perceive  diredly  ;  ahd  that 
in  perception  there  is  no  afifociation  which  can  be  refolv- 
«d  into  a  procefs  of  reafoning  from  fenfations  the  effects, 
to  external  objeds  the  caufes.  Dr  Reid,  who  was  per- 
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haps  the  fird,  and  is  unquedionably  the  abled  of  this 
clafs  of  philofophers,  had  expreffed  himfelf  on  the  fubjed 
as  follows : 

44  If  we  attend  to  the  ACT  of  our  mind,  which  we 
call  the  perception  of  an  external  objed  of  fenfe,  we 
Ihall  find  in  it  thefe  three  things  ;  Firft,  Some  concep¬ 
tion  or  notion  of  the  objed  perceived.  Secondly,  A 
drong  and  irredltiblc  conviction  and  belief  of  its  pre¬ 
fent  exidence.  And,  Thirdly,  That  this  conviction 
and  belief  arc  immediate,  and  not  the  effect  of  rcafon- 
ingj.”  To  the  fird  and  fecond  of  thefe  propofitions, 
we  are  perfuaded  that  Des  Cartes  and  Locke  would 
readily  have  affented  ;  nor  do  we  imagine  that  they 
would  have  denied  the  third,  had  the  author  allowed 
that  this  drong  and  irrefidible  convidion  is  the  con- 
fequence  of  an  early  and  deep  rooted  aiTociation  refol- 
vablc  into  a  proccfs  of  reafoning.  This,  however, 
the  learned  profedbr  docs  not  allow  ;  for  he  repeated¬ 
ly  affirms,  that  it  is  indindive.  and  original,  and  that 
44  the  conditution  of  our  power  of  perception  deter¬ 
mines  us  to  hold  the  cxidcnce  of  what  we  didindly 
perceive  as  a  fird  principle,  from  which  other  truths 
may  be  deduced,  but  it  is  deduced  from  none.”  With 
this  view  of  the  matter,  he  could  with  no  propriety  at¬ 
tempt  to  fupport  his  own  opinion  by  argument ;  but  to 
the  rcafonings  of  Dr  Porterfield  and  others  in  defence 
of  the  Cartefian  theory,  lie  replies  in  the  following 
words  :  44  That  nothing  can  ad  immediately  where  it 
is  not,  I  think  mud  be  admitted  (d)  ;  for  I  agree  with 
Sir  Ifaac  Newton,  that  power  without  fubdancc  is  in¬ 
conceivable.  It  is  a  confequencc  of  this,  that  nothing 
can  be  aded  upon  immediately  where  the  agent  is  not 
prefent  ;  let  this,  therefore,  be  granted.  To  make  the 
reafoning  conclufive,  it  is  farther  neceffary,  that  when 
we  perceive  objeds,  either  they  ad  upon  us,  or  we  ad 
upon  them.  This  docs  not  appear  fclf-cvident,  nor  have 
I  ever  met  with  any  proof  of  it  f .” 

Of  the  profundity  of  Dr  Reid’s  underdanding,  we 
have  the  mod  firm  convidion  ;  nor  is  there  any  meta- 
phyfician,  ancient  or  modern,  from  whom  we  differ 
with  greater  reludance  :  but  we  cannot  help  thinking 
this  a  very  raffi  affertion,  as  his  own  works  appear 
to  us  to  afford  complete  proof,  that,  in  perception, 
the  mind  both  ads  and  is  aded  upon.  Let  us  attend, 
however,  to  the  rcafons  which,  on  this  occafion,  indu- 
4  B  2  ced 
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(D)  One  of  the  mod  celebrated  of  Dr  Reid’s  followers  thinks  otherwife.  44  That  no  didant  fubjed  can  a d 
upon  the  mind,  is  a  propontion  (fays  Lord  Karnes)  which  undoubtedly  requires  evidence  5  for  it  is  not  inftinc- 
tively  certain  :  And,  therefore,  till  *thc  propofition  be  demondrated,  every  man  may  without  fcruple  rely  upon 
the  convidion  of  his  fenfes,  that  he  hears  and  fees  things  at  a  didance.”  But  his  Lordffiip  ought  to  have 
known,  that  Locke  and  Berkeley;  the  two  philofophers  whom  he  was  combating,  have  no  where  called  in 
quedion  the  convidion  of  their  fenfes.  They  do  not,  indeed,  admit,  that  the  external  organs  are  themfelves 
percipient,  or  that  by  means  of  them  the  mind  can  immediately  perceive  didant  cbjeds ;  but  they  have  no 
where  denied,  that  through,  the  medium  of  them  the  mind  comes  to  the  knowledge  of  external  exidence.  And 
the  reafons  which  they  affign  for  this  twofold  opinion  are,  that  in  perception  they  experience  adion  or  the 
effeds  of  adion,  which  is  not  their  own  ;  and  that  it  is  an  intuitive  truth,  that  nothing  can  ad  where  it  is 
not  prefent.  44  But  admitting  (fays  his  Lordffiip)  that  no  being  caip  ad  but  where  it  is,  is  there  any  thing 
more  fimple  or  more  common,  than  the  ading  upon  fubjeds  at  a  didance  by  intermediate  means  ?  This  holds 
in  fad  with  refped  both  to  feeing  and  hearing.”  It  certainly  does,  and  with  refped  to  the  other  fenfes  like- 
wife  ;  but  it  is  the  very  thing  for  which  Locke  and  Berkeley  would  have  contended,  had  any  man  in  their 
days  prefumed  to  call  it  in  quedion.  It  is  the  very  foundation  of  their  fydem ;  and  if  it  be  granted,  nothing 
can  be  more  evident,  than  that  external  exidence  is  not  the  immediate  objed  of  perception.  See  Appendix  to 
Elements  of  Critic  if nu 
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Perception  think,  that  in  perception  there  is  no  adion 

*  —  i  cither  °f  the  object  on  the  mind  or  of  the  mind  on 

the  object. 

“  When  we  fay,  that  one  being  ads  upon  another,  we 
mean,  that  fome  power  or  force  is  exerted  by  the  agent 
which  produces,  or  has  a  tendency  to  produce,  a  change 
in  the  thing  aded  upon.  If  this  be  the  meaning  of  the 
pnrafe,  as  I  coneeive  it  is,  there  appears  no  reafon  for 
afierting,  that  in  perception,  either  the  objed  ads  upon 
the  mind  or  the  mind  upon  the  objed.  An  objed,  in 
being  pereeived,  does  not  ad  at  all.  I  perceive  the 
wails  of  the  room  where  I  fit  ;  but  they  arc  perfedly 
inadive,  and  therefore  ad  not  upon  the  mind.  To  be 
perceived,  is  what  logicians  call  an  external  denomina¬ 
tion^  whieh  implies  neither  adion  nor  quality  in  the  ob- 
3®  jed  perceived.” 

We  think  This  lad  fentenee  we  pretend  not  to  underftand. 

MlyC*and  Sub^nee  without  qualities  is  to  us.  inconceivable,  and 
certainly  is  no  objed  of  perception ;  for  Dr  Reid 
himfclf  has  told  us,  and  told  us  truly,  that  “  the  ob¬ 
jeds  of  perception  arc  the  various  qualities  of  bodies.” 
That  an  objed  in  being  perceived  does  not  ad  at  all, 
is  diredly  contrary  to  what  the  ingenious  author  has 
taught  us,  both  in  his  Inquiry  and  in  his  Effays ,  viz. 
that  it  is  a  law  of  our  nature  that  we  perceive  not 
external  objeds,  unlefs  certain  impreflions  be  made  by 
the  objed  upon  the  organ,  and  by  means  of  the  or- 
gan  upon  the  nerve  and  brain;”  for  if  the  external 
objed  in  being  perceived  make  impreflions,  it  is  cer¬ 
tainly  not  true  that  it  ads  not  at  all.  It  is  indeed 
readily  acknowledged,  that  when  one  perceives  the 
iv alls  of  the  room  where  he  fits,  thefe  walls  do  not 
ad  immediately  upon  the  organs  of  fight ;  but  it  does 
not,  therefore,  follow,  that  they  arc  perfedly  inac¬ 
tive  ;  for  it  is  known  to  all  mankind,,  that  from  every 
point  of  the  wall  which  is  feen,  rays  of  light  are  re¬ 
ceded  to  the  eye  ;  that  thofe  rays  make  upon  the  re¬ 
tina  tunica  an  impreflion,  which  is  conveyed  by  the 
optic  nerve  to  the  brain  ;  and  that  this  impreflion  on 
the  brain  is  one  of  the  immediate  eaufes  of  vifion. 
In  what  particular  manner  it  eaufes  vifion,  wc  fhall  ne  - 

,  ver  be  able  to  difcover,  till  we  know  more  of  the  laws 

which  unite  mind  and  body,  and  by  which  one  of 
thefe  is  qualified  to  ad  upon  the  other  ;  but  becaufe 
we  know  not  the  manner  of  this  operation,  to  affirm 
that  there  is  no  operation  at  all  feems  to  be  as  abfurd 
as  it  would  be  to  affirm,  beeaufe  we  perceive  no  neeef- 
fary  connexion  between  a  flroke  and  the  fcnfiition  of 
found,  that  the  found  of  a  mufical  firing  is  not  cauf- 
ed  by  the  flroke  of  a  pledrum.  That  God  might 
have  given  us  powers  of  perception  of  a  different  kind 
from  thofe  whieh  we  poflefs,  there  can  be  no  doubt; 
but  with  what  we  might  have  been,  we  have  no  con¬ 
cern.  As  we  are,  we  know  perfedly  that  the  eye  is 
an  inflrumcnt  of  vifion,  becaufe  without  it  nothing  can 
be  feen  i  we  know  alfo  that  the  retina  and  optic  nerves 
are  equally  neceffary  ;  beeaufe  if  they  be  difordered,  vi¬ 
fion  is  flill  wanting;  we  know  likewife,  that  the  brain 
is  neeeffary  to  all  perception;  beeaufe,  when  it  is  difor- 
dcred,  thinking  either  entirely  ceafes,  or  is  proportion- 
ably  diflurbed.  And,  laflly,  We  are  not  more  certain 
of  our  owTn  cxiftence,  than  that  affinal perception  takes  not 
place  but  when  the  objed  makes  an  impreflion  upon 
fome  organ  of  fenfe  ;  for  when  no  rays  cf  light  . fall  up¬ 
on,  the  eye,  we  fee  nothing  ;  when  no  fapid  body  is  ap- 
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plied  to  the  tongue  and  palate,  we  tafle  nothing  ;  and  of 
if  we  eould  be  removed  from  every  thing  folid,  we  Perception 
would  feel  nothing.  Thefe  are  conelufions  which  can- 
not  be  controverted.  They  are  admitted  equally  by 
the  philofopher  and  by  the  plain  unlettered  man  of  com¬ 
mon  fenfe ;  nor  are  they  rendered  one  whit  lefs  certain 
by  our  not  being  able  to  go  a  ilep  farther,  fo  as  to  dif¬ 
cover  in  what  manner  the  brain  or  the  affedions  of  it 
can  be  the  immediate  inflrument  of  fenfation  and  per¬ 
ception.  For  (as  Dr  Reid,  in  the  fpirit  of  true  philo- 
fophy,  obferves  t\  in  the  operations  of  mind,  as  well*  Inquiry 
as  in  thofe  of  bodies,  we  muft  often  be  fatisfied  writh  into  the  Hu. 
knowing  that  eertain  things  are  conneded  and  invari- man  Mind> 
ably  follow  one  another,  without  being  able  to  difcover  4,th  eJiu 
the  chain  that  goes  between  them.  It  is  to  fuch  con-l>*  ^  * 
nexions  that  we  give  the  name  of  laws  of  nature  ;  and 
when  we  fay  that  one  thing  produces  another  by  a  law  of 
nature,  this  fignifies  no  more  than  that  one  thing  which 
we  call  in  popular  language  the  caufe ,  is  eonflantly 
and  invariably  followed  by  another  which  we  eall 
the  effeft ;  and  that  we  know  not  how  they  are  eon- 
neded. 

In  the  preceding  fedion  we  have  obferved,  that  in 
fenfation  the  mind  exerts  fome  energy  ;  and  therefore 
as  on.  every  hypothefis  perception  is  a  confequenee  of 
fenfation,  it  follows,  that  in  perception  the  mind 
cannot  be  wholly  inadive.  Dr  Reid,  in  his  Effays  on 
the  Intelledual  Powers  of  Man,  feems  to  affirm  that  it 
is.  “  I  fee  no  reafon  (fays  he)  to  believe,  that  in  per¬ 
ception  the  mind  ads  upon  the  objed.  To  perceive 
an  objed  is  one  thing,  to  ad  upon  it  is  another  :  Nor 
is  the  lail  at  all  included  in  the  firft.  To  fay  that  I 
ad  upon  the  wall  by  looking  at  it,  is  an  abufe  of  lan¬ 
guage,  and  has  no  meaning.”  This  is  indeed  true  ^ 
it  would  be  a  great  abufe  of  language  to  fay,  that  by 
looking  at  the  wall  a  man  ads  upon  it ;  but  we  do  not 
believe  that  any  man  ever  faid  or  fuppofed  fuch  a. 
thing.  The  philofophers,  whofe  opinion  he  is  com¬ 
bating,  might  argue  in  this  manner.  We  are  confei- 
ous  that  in  perception  the  mind  is  adive  ;  nothing  can 
ad  immediately  where  it  is  not ;  the  mind  cannot  ad 
immediately  upon  external  exillence :  external  exig¬ 
ence  therefore  is  not  the  immediate  objed  of  that 
energy  whieh  is  exerted  in  perception.  As  Dr  Reid 
affirms  that  external  exigence  is  the  immediate  objed: 
of  perception,  he  muft  deny  the  firft  propofition  in 
this  argument  ;  for  if  it  be  granted,  as  we  have  juft 
feen  that  in  his  reply  to  Dr  Porterfield  he  admits  the 
fecond,  the  laws  of  reafoning  will  compel  him  to  ad¬ 
mit  the  third.  To  fay,  that  in  perception  the  mind 
ads  not*  upon  external  objeds,  is  a  truth  in  whieh  alt 
mankind  are  agreed  ;  and  it  is  the  very  principle  from 
which  his  antagonifts  infer,  that  the  convidion  of  the 
prefent  exiftence  of  external  objeds  is  not  an  original 
and  inftindive  confequenee  of  fenfation,  but  an  early 
and  deep-rooted  affociation  which  may  be  refolved 
into  a  proccfs  of  reafoning.  His  meaning,  therefore, 
muft  be,  that  in  perception  the  mind  alls  not  at  all: 
but  this  is  diredly  contrary  to  his  definition  of  per¬ 
ception,  which,  he  calls  an  act  of  the  mind  :  it  is  like¬ 
wife  contrary  to  his  theory  of  perception,  as  it  is  de¬ 
tailed  in  the  Inquiry  into  the  Human  Mind  on  the  prin¬ 
ciples  of  Common  Senfe .  We  are  there  taught,  with  equal 
eleganee  and .  perfpicuity,  “  that  an  impreflion  made  by 
an  external  objed  upon  the  organ,  nerves,  and  brain*. 
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of  is  followed  by  a  fenfation ,  and  that  this  fenfation  is 
Perception,  followed  by  the  perception  of  the  objedh”  We  are 
fikewife  taught,  that  “  although  the  Peripatetics  had 
no  good  reafon  to  fuppofe  an  active  and  paftive  intel- 
le<ft,  they  yet  eame  nearer  the  truth,  in  holding  the 
mind  to  be,  in  fenfation,  partly  paflive  and  partly  ac¬ 
tive,  than  the  moderns  in  affirming  it  to  be  purely  paf- 
five.  Senfation,  imagination,  memory,  and  judgment, 
have  by  the  vulgar,  in  all  ages,  been  confidered  as  adls 
of  the  mind.  The  manner  in  whieh  they  are  expref- 
fed  in  all  languages  fhows  this  :  for  when  the  mind  is 
mueh  employed  in  them,  we  fay,  it  is  very  aftive  j 
whereas,  if  they  were  impreflions  only,  we  ought  to 
fay  that  the  mind  is  very  paflive.”  All  this  is  unde¬ 
niable  *,  but  if  fenfation  neceffarily  preeede  perception, 
and  if  in  fenfation  the  mind  be  active,  what  becomes 
of  the.affertion,  that  in  perception  it  a&s  not  at  all  ? 
Indeed  we  may  appeal  to  the  eommon  fenfe  of  man¬ 
kind,  whether  any  thing  can  be  pereeived  without  fome 
mental  energy  of  the  percipient.  For  when  the  impref¬ 
lions  made  on  the  external  fenfes  are  faint,  in  order  to 
be  confeious  of  them  an  evident  exertion  is  requifite, 
not  of  the  organ  only,  but  alfo  of  the  mind,  as  in  per¬ 
ceiving  very  remote  obje&s  and  founds  ;  but  when  the 
impreflions  are  ftronger,  the  perception  is  involuntary 
and  unavoidable,  as  has  been  already  explained  in  the 
31  preceding  fe&ion. 

therefore  It  being  thus  certain  that  in  perception  the  mind 
« old  the- bot|j  a(q-s  anj  js  a£ed  Upon?  and  ft  being  univerfally 
yo  ^Cr"  acknowledged  that  nothing  ean  a£t  where  it  is  not, 
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we  feel  ourfelves  compelled  to  admit  with  the  Carte- 
flans,  that  in  perception  the  eonvi&ion  of  the  prefent 
exiftence  of  external  objects  is  not  original  and  inftine- 
tive,  but  the  eonfequenee  of  an  early  and  unavoidable 
afibciation  of  eertain  fenfations  with  the  eaufes  which 
produee  them.  In  this  opinion  we  are  dill  more  con¬ 
firmed  by  the  well-known  fa£t,  that  particular  preffures 
upon  the  organ,  nerves,  and  brain,  excite  not  only 
fenfations,  but  even  perceptions  of  obje&s  apparently 
external,  when  no  fuch  obje&s  are  within  the  reach  of 
Hartley's  0ur  fenfes.  Thus  § ,  if  a  man  in  the  dark  prefs  either 
eorner  of  his  eye  with  his  finger,  he  will  fee  a  eirele 
of  eolours  like  thole  in  the  feather  of  a  peaeock’s  tail, 
though  no  fuch  external  objefl  be  before  him,  and 
though  the  room  be  fo  dark  that  nothing  external 
eould  poflibly  be  feen.  Again,  If  a  burning  coal  be 
nimbly  moved  round  in  a  eirele,  with  gyrations  conti¬ 
nually  repeated,  the  whole  circumference  of  the  circle 
will  at  once  appear  on  fire,  though  it  is  certain  that 
there  can  be  really  no  fire  but  one  portion  of  that  cir¬ 
cumference,  equal  in  length  to  the-  diameter  of  the 
coal.  Thefe  are  fa£ts  known  to  all  mankind  5  and 
they  are  perfectly  irreconcileable  with  the  fuppofitien, 
that  the  perception  of  external  objefls  by  the  fenfe  of 
fight  is  original  and  inftinflive  *,  but  they  are  at  once 
accounted  for,  if  it  be  true  that  rays  of  light  falling 
from  external  objefls  upon  the  retina  tunica  agitate  the 
optie  nerves  and  brain,  and  that  fueh  agitations  excite 
fenfations  in  the  mind  which  experience  has  taught  us 
to  refer  to  external  objefrs,  as,  under  God,  their  ulti¬ 
mate  catife. 

But  though  we  have  declared  ourfelves  to  be  in  this 
inftancc  Cartefians,  we  do  not  admit  all  the  abfurdi- 
ties  which  have  fometimes  been  imputed  to  that  fy- 
ftem  of  perception.  Wc  do  not  believe  that  external. 


objefls  are  perceived  by  means  of  images  of  them  in  Of 
the  mind  or  the  brain  ;  nor  do  we  think  that  Des  Perception. 
Cartes  or  Locke  has  anywhere  affirmed  that  they  are, 
otherwife  than  by  an  exprefiion  obvioufly  figurative, 
denoting,  not  that  the  a&ual  fhapes  of  things  are  de¬ 
lineated  in  the  brain  or  upon  the  mind,  but  only  that 
impreflions  of  fome  kind  or  other  are  eonveyed  to  the 
brain  by  means  of  the  organs  of  fenfe  and  their  eor- 
refponding  nerves  ;  and  that  between  thefe  impreflions 
and  the  fenfations  excited  in  the  mind,  there  is  a  real, ' 
and  in  our  prefent  flate  a  neceffary,  though  unknown, 
connexion.  33 

Upon  the  whole,  we  think  that  there  is  good  evi- That  theory 
denee  for  believing,  that  in  perception  the  proeefs  of fairly  Hated* 
nature  is  as  follows  :  Firjl ,  If  the  objeft  be  not  in  eon-  an 
ta<ft  with  the  organ  of  fenfe,  there  muft  be  fome  me¬ 
dium  whieh  paffes  between  them  5  as,  in  vifion,  the 
rays  of  light  ;  in  hearing,  the  vibrations  of  elaftic  air  j 
and  in  fmelling,  the  effluvia  of  the  body  fmelled  ;  other- 
wife  we  have  neither  fenfation  nor  perception.  Se - 

condly ,  There  mufl  be  fome  a&ion  or  impreflion  upon 
the  organ  of  fenfe,  either  by  the  immediate  application- 
of  the  objedl,  as  in  the  two  fenfes  of  toueh  and  tafle  ;  or 
by  the  medium  that  goes  between  them,  as  in  the  other 
three  fenfes.  Thirdly ,  The  nerves  which  go  from  the 
brain  to  the  organ,  mufl  reeeive  fome  impreflion  by 
means  of  that  which  was  made  upon  the  organ  ;  and 
by  means  of  thefe  nerves  that  impreflion  mufl;  be  car¬ 
ried  to  the  brain.  Fourthly ,  The  impreflion  made 
upon  the  organ,  nerves,  and  brain,  roufes  the  dormant 
energy  of  the  mind  j  and  this  double  a£lion  of  the 
mind  and  the  objefl  produces  a  fenfation.  And,  lajl- 
ly ,  As  we  know  by  experience  that  the  mind  alone 
eannot,  by  any  exertion  of  its  own,  produce  one  fenfa¬ 
tion,  and  are  intuitively  eertain  that  nothing  ean  be¬ 
gin  to  exift  without  a  caufe,  we  infer  from  the  exift- 
enee  of  any  new  fenfation  the  exiftence  of  fome  other 
eaufe  than  the  internal  energy  of  the  mind,  from 
which  that  fenfation  proceeds ;  and  this  eaufe  experi¬ 
ence  teaehes  us  to  be  the  external  object.  This  proeefs 
is  carried  on  fo  rapidly,  and  the  feveral  parts  of  it,  by 
being  continually  repeated,  are  fo  elofely  affoeiated,  that 
exeept  by  a  reflex  a£l  of  the  mind  we  diftinguifh  them, 
not  from  one  another,  and  therefore  we  denominate  the 
whole  perception .  ^ 

It  is  with  extreme  diffidenec  that  we  advance  a  doc- shown  to 
trine  which  Dr  Reid  has  controverted  ;  but  he  differs  differ  little 
from  us  only  in  the  laft  ftage  §  of  the  proeefs,  where  from^Dr 
he  fuppofes  fenfation  and  perception  to  be  two  Ample  L?e  ^  . 

and  independent  adls  of  the  mind.  Yet  he  fometimes^,  into  the 
expreffes  himfelf,  as  if  he  thought,  as  we  do,  that  in  Human 
perception  the  belief  of  the  prefent  exiftence  of  exter-  Mind. ,  4th 
nal  obje&s  is  rather  the  refult  of  experience  than  an0**11,  P-383* 
mftin&ive  perfuafion.  Thus,  .{peaking  of  the  percep¬ 
tion  which  we  have  in  fmelling  a  rofe,  he  fays  j ,  §  &Jfays  m 
“  Perception  has  always  an  external  objefl,  and 
obje&  of  my  perception  in  this  eafe  is  that  quality  in  pQ™ers  0f 
the  rofe  which  I  difeern  by  the  fenfe  of  fmell.  Obfer -Man, 
ving  that  the  agreeable  fenfation  is  raifed  when  theKffayii. 
role  is  near,  and  eeafes  when  it  is  removed,  I  am 

ledandPiiS* 

by  my  nature  [we  think  by  experience  would  have  been' 
more  proper]  to  conclude  fome  quality  to  be  in  the 
rofe,  whieh  is  the  eaufe  of  this  fenfation.  This  qua¬ 
lity  in  the  rofe  is  the  objeft  pereeived  5  and  that  a& 
of  my  mind,  by  which  I  have  the  convi&ion  and 

lief 
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Objects  of  He£  of  this  quality, 

the  refnec-  -  1  J 


five  Senfes. 


tion. 


13  what  in  this  cafe  I  call  pcrcep 
Again  (he  fays)  that  “  three  of  our  fenfes, 
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in  which  all  ihc  others  may  he  refolvcd  in 


fmell,.  tafte,  and  hearing,  originally  give  us  only  certain 
fenfations,  and  a  conviction  that  thefe  fen  fat  ions  are  cc- 


Part  I 

w  reijHfJ 


cafioned  by  fome  external  objedh  We  give  a  name  to 
that  quality  of  the  objedl  by  which  it  is  fitted  to  pro¬ 
duce  fuch  a  feufation,  and  connedt  that  quality  with  the 
object  and  with  its  other  qualities.  Thus  we  learn, 
that  a  certain  fenfation  of  fmeU  is  produced  by  a  role  j 
and  that  quality  in  the  refe  by  which  it  is  fitted  to  pro* 
duce  this  fenfation  we  call  the  fine l l  of  the  rofie .  Here 
it  is  evident  that  the  fenfation  is  original.  The  percep* 
tion  that  the  rofe  has  that  quality  which  we  call  its 
fitnell ,  is  acquired.” 

To  this  doctrine  no  Cartefian  could  poflibly  ob¬ 
ject  ;  for  it  is  the  very  account  which  Dcs  Cartes 
himfelf  would  have  given  of  perception  by  the  organ 
of  fmcll,  as  it  refolves  fuch  a  perception  into  an  early 
alfociation  between  a  certain  fenfation  and  that  exter¬ 
nal  quality  from  which  we  know  by  experience  that 
the  fenfation  proceeds.  Indeed  this  excellent  author 
repeatedly  affirms,  that  every  different  perception  is 
conjoined  with  a  fenfation  which  is  proper  to  it ;  and 
that  the  one  is  the  fign,  and  the  other  the  thing  fig- 
*EJhyson  nified.  He  like  wife  doubts  *,  whether  children,  from 
the  time  that  they  begin  to  ufe  their  fenfes,  make 


meaning  m  wmui  an  me  otners  may  be  ttioived  in-  o; 

the  rei'jHv 

By  means  of  touch  we  perceive  many  things,  of tivc  Sei1^ 
which  the  chief  arc,  heat  and  cold,  hardnefs  and  foft- '  p- 
nefi,  rotighnefs  and  fmoothnefs,  extenfion,  figure,  f0-  The  nth: J 
lidity,  and  motion.  Of  thefe  perceptions,  fome  are ^fhcat and 
and  others,  as  we  are  perfiiaded,  early  afi  Cw1d» 


atfciy.  I 


the  Intel¬ 
lectual 


Powers  of  diftin&ion  between  things  which  are  only  conceived 


Man. 


or  imagined,  and  things  wdiich  really  exiff.  But  if 
the  convi&ion  of  the  prefent  exiftcnce  of  external 
objedts  were  in  perception  inJlinBive ,  we  cannot  fee 
how  there  could  be  room  for  fuch  a  doubt  ;  for  the 
mere  fenfes  of  children  are  as  perfect  as  tliofe  of  full 
grown  men  ;  and  they  know  well  the  difference  be¬ 
tween  actually  fucking  their  nurfes  and  only  thinking 
of  that  operation,  though  they  be  not  capable  of  ex¬ 
prefling  that  difference  in  language. 

But  if  in  perception  our  convidtion  of  the  prefent 
cxiftcnce  of  external  objedls  be  not  iiiftindtive,  what, 
it  may  be  afked,  is  the  evidence  that  fuch  objedls  real¬ 
ly  exift  ?  This  queftion  we  (hall  partly  anfwer  in  tlie 
thing  exifts  following  fedtion,  and  more  completely  when  we  come 

befides  the  to  examine  Berkeley’s  theory  of  the  non-exiftcnce  of 
perception  *  -  -  - 


34 

Both  theo¬ 
ries  afford 
intuitive 
evidence 
that  fome- 


and  the 
fenfation. 


matter  :  but  from  w7hat  has  been  faid  already,  it  is  fuf- 
ficiently  evident,  that  every  fenfation  compels  us  to  be¬ 
lieve  in  the  prefent  exiffence  of  fomething  different 
from  ourfelves,  as  well  as  from  our  fenfations. 


35 

Touch,  the 
fenfe  by 
which  we 
perceive 
heat  and 
cold,  &c. 


Sect.  III.  Of  the  ObjeEls  of  each  Senfc  refpe&ively. 


Hitherto  we  have  confidered  fenfation  and  per¬ 
ception  in  general,  and  fhown  that  it  is  not  by  inftindt 
that  wre  perceive  the  exiffence  of  external  objedhi 
This  will  appear  more  clearly,  if  wTe  can  afeertain  the 
precife  nature  of  that  information  which  each  fenfe 
affords  us  :  and  in  order  to  this,  we  fhall  begin  with 
the  fenfe  of  touch ,  not  only  becaufe  it  is  that  which  is 
certainly  firft  exercifed,  but  alfo  becaufe  there  is  a 


immediate 

foeiations,  which  may  be  refolved  into  a  ’procefs  of***.1!?" 
reafoning.  The  perceptions  of  heat  and  cold  are  ira-medi  ^ 
mediate.  When  a  perfon  for  the  firft  time  in  Ids  life 
approaches  the  fire,  he  feels  heat  j  and  when  he  is  firft 
expofed  to  the  froft,  he  feels  cold.  What  are  heat 
and  cold,  and  where  do  they  refide  ?  They  arc  obvi- 
oufly  the  reverfe  of  eaeh  oilier  ;  but  are  they  external 
objects,  or  mere  fenfations  in  the  mind  ?  They  are  un¬ 
doubtedly  fenfations  which  have  no  exiffence  but  when 
they  are  felt.  J  o  every  man  not  altogether  a  ftrangcr 
to  thefe  {peculations,  this  propofition  is  felf-cvident  • 
but  to  the  bulk  of  the  people  it  appears  an  extravagant 
paradox,  fo  make  it  plain,  however,  to  the  meaneft 
capacity,  it  is  fufficient  to  obferve,  that  at  a  certain 
diftance  the  fire  has  no  perceptible  influence  upon  any 
perfon  ;  if  that  diflance  be  leflened,  we  feci  an  agree¬ 
able  warmth  ;  approach  a  little  nearer,  and  the  warmth 
becomes  difagreeablc  ;  and  ftill  nearer,  it  will  rife  to 
pain..  No  111331  fuppofes  the  pain  infiidted  by  a  fword 
to  cxift  in  the  fword,  or  anywhere  elfc  but  in  a  fen- 
tient  being.  It  is  equally  abfurd  to  fuppofe  pain  to 
cxift  in  fire,  or  anywhere  clfe  but  in  a  fentient  being. 

But  that  which  at  one  diftance  is  pain,  at  another  is 
only  agreeable  warmth  ;  and  fince  warmth  and  pain 
arc  only  different  degrees  of  the  fame  feeling,  it  is 
equally  abfurd  to  fuppofe  the  one  as  the  other  in  the 
fire.  What  then  is  the  objedt  of  fenfe  when  we  feel 
heat  ?  There  is  obvioufly  no  objedl  beyond  the  prefent 
fenfation. 

But  has  the  fenfation  of  heat  no  caufe  independent  Their'ex- 
of  us  ?  Undoubtedly  it  has,  and  experience  teaches  us tcmal  cau. 
that  the  caufe  is  in  the  fire.  We  know  that  we  can-fes* 
not  produee  the  fenfation  of  heat  in  ouifelves  by  any 
mental  energy  of  our  own  ;  and  we  arc  intuitively  cer¬ 
tain,  that  nothing  can  begin  to  exift  without  fome 
caufe.  A  man  on  the  top  of  a  mountain  covered  with 
fnow,  may  imagine  or  remember  what  he  felt  when  in 
the  neighbourhood  of  fire,  and  thus  have  in  his  mind 
what  is  called  an  idea  of  heat ;  but  that  idea  will  not 
Warm  him  (e)  like  the  actual  fenfation,  w  hich  no  ex¬ 
ertion  of  his  own  can  in  fuch  cireumftances  produce, 

When  he  leaves  the  mountain,  however,  and  approaches 
the  fire,  he  feels  the  fenfation  adtually  produced,  and 
produced  as  often  as  he  makes  the  experiment.  He  is, 
therefore,  under  the  ncceftity  of  inferring,  that  in  the 
fire  there  is  fome  power  or  quality  w  hich,  adiing  either 
mediately  or  immediately  upon  his  fenfe  of  touch,  ex¬ 
cites  the  feeling  which  is  called  heat.  What  that  power 
is,  we  fhall  perhaps  never  be  able  to  difeover  ;  but  it  is 
felf-evident,  that  it  is  neither  heat  nor  the  refemblance 

of 


(e)  - Who  can  hold  a  fire  in  his  hand, 

By  thinking  on  the  frofty  Caucafus  ? 
Or  cloy  the  hungry  edge  of  appetite, 
By  bare  imagination  of  a  feaft  ? 


Or  wallow  naked  in  December’s  fnow, 

By  thinking  on  fantaftic  fummer’s  heat  ? 

Oh  no  !  the  apprehenfion  of  the  good 
Gives  but  the  greater  feeling  to  the  worfe. 

K .  Richard  l/. 
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II.  M  E  T  A  P 

of  heat,  though  in  vulgar  language  it  is  known  by  that 
name. 

The  fame  reafoning  holds  good  with  refpeft  to 
cold.  There  is  at  certain  times,  and  in  certain  coun¬ 
tries,  fome  power  in  the  air  which  congeals  water  and 
caufes  cold  •,  but  that  power  is  as  different  from  the 
fenfation  of  cold,  as  the  power  of  fire  is  different  from 
the  fenfation  of  heat,  or  the  point  of  a  fword  from  a 
flefh  wound. 

By  the  fenfe  of  touch  we  perceive  extenfion,  figure, 
folidity,  &c.  but  we  do  not  perceive  them  imme¬ 
diately  as  we  perceive  heat  and  cold  j  for  extenfion,  fi¬ 
gure,  and  folidity,  are  not  fenfation«.  Thofe  percep¬ 
tions  then  muff  be  acquired  ;  and  more  clearly  to  af- 
eertain  the  manner  in  which  Ave  acquire  them,  let  us 
fuppofe  a  man  from  his  birth  deflitutc  of  the  fenfe  of 
fight  and  the  power  of  local  motion,  but  poffeffed  of 
intelle£l  and  every  other  faculty  which  we  enjoy. — 
Such  a  perfon,  it  is  obvious,  would  be  capable  of  every 
fenfation  and  perception  which  is  original  to  us,  except 
the  perception  of  colours  ;  but  we  doubt  whether  it 
would  be  poflible  to  give  him  perceptions  of  extenfion, 
figure,  and  folidity.  Let  us  try  ;  and  as  he  cannot 
move  a  (ingle  limb  or  member  of  himfelf,  let  us  fup¬ 
pofe  a  folid  fub fiance  of  fmall  dimenfions  to  be  gently 
preffed  againft  any  part  of  his  body  )  what  would  fuch 
preffure  communicate  to  him  ?  We  think  it  could  com¬ 
municate  nothing  but  a  new  fenfation,  to  which,  as  it 
is  neither  pleafing  nor  painful,  no  name  has  hitherto 
been  given,  except  the  general  one  o{  feeling.  This 
fenfation  he  would  not  know  whether  to  refer  to  an 
external  or  internal  caufe  *,  or  rather  he  could  have  no 
notion  whatever  of  an  external  caufe,  though  he  would 
at  the  fame  time  be  confeious  that  the  new  fenfation 
was  not  excited  by  any  energy  of  his  own  will.  Were 
the  preffure  to  be  gradually  increafed  till  it  rofe  to 
pain,  our  blind  man  would  (till  be  confeious  of  nothing 
but  a  fenfation,  which  could  not  lead  him  to  the  no¬ 
tion  of  extenfion,  figure,  or  folidity,  becaufe  mere 
fenfations  cannot  be  conceived  as  either  folid  or  ex¬ 
tended.  Let  us  next  fuppofe  the  preffure  to  be  ap¬ 
plied  fucceffively  to  different  parts  of  his  body  $  he 
would  now  indeed  be  confeious  of  fucceflive  fenfations, 
but  he  could  not  aflign  to  them  either  extenfion  or 
place  :  for  it  has  been  already  fhown  that  the  external 
parts  of  the  body  arc  not  themfelves  fentient  *,  and  it 
(hall  be  fhown  afterwards,  that  to  a  man  who  has  never 
perceived  motion,  place  is  abfolutely  inconceivable. 
Laflly,  Let  us  fuppofe  the  {limenfions  of  the  prefTmg 
fub  fiance  to  be  greatly  enlarged  :  what  would  then  fol¬ 
low  ?  nothing,  we  apprehend,  but  an  increafe  of  pain  : 
for  though  his  whole  body  were  preffed  ah  extra,  the 
preffure  could  affeft  the  individual  being  which  is 
fentient,  not  more  extenfively,  but  only  more  vio¬ 
lently.  It  /appears,  therefore,  that  a  man  blind  from 
his  birth,  and  deflitute  of  the  power  of  local  motion, 
could  never  be  made  to  perceive  extenfion,  figure,  or 
folidity. 

Let  us  now  fuppofe  this  man  to  reeeivc  by  a  miracle 
the  ufe  of  his  limbs,  and  to  be  fuddenly  prompted,  by 
fome  iniHn£tive  impulfe,  to  anfe  and  walk.  So  long 
as  hr  met  with  no  obflacle  in  Ins  way,  he  would  not, 
we  apprehend,  acquire  by  this  exercife  any  corrcft  no¬ 
tions  of  extenfion  or  figure  ;  but  were  a  ftone  or  log 
of  wood  of  confiderable .  dimenfions  to  be  laid  acrofs 
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his  ufual  walk,  the  cafe  would  foon  be  altered.  He  Objefts  of 
would  fed  himfelf  interrupted  in  his  courfe,  and  he  1  * 

would  at  the  fame  inflant  recognize  his  wonted  fenfa- t _ — 

tions  of  touch.  After  being  twice  or  thrice  thus  in¬ 
terrupted,  he  would  learn  from  experience  that  the  in¬ 
terruption  or  refiftance  proceeded  from  the  fame  caufe 
which  in  this  infiance  communicated  to  him  the  fen¬ 
fation  of  feeling  *,  and  were  he  to  run  his  hand  along 
the  furface  of  the  log  or  itone,  he  would  perceive  the 
refi fiance  and  the  fenfation  continued.  As  every  effedt 
muft  have  an  adequate  caule,  tins  continued  refifiance 
would  compel  him  to  believe  the  continuity  of  fome- 
thing  external  in  every  dire&ion  in  which  he  felt  his 
hand  refilled  *,  but  fuch  continuity  of  being  is  all  that 
is  meant  by  the  word  extenfion.  At  the  very  fame 
time,  and  by  the  very  fame  means,  he  would  gradual¬ 
ly  acquire  the  perception  of  figure  *,  for  by  running 
his  hand  in  every  direction  over  the  furface  of  the  ob- 
ftacle  which  oppofed  him,  he  Avould  foon  perceive  it 
on  all  fides  limited  ;  but  the  limits  of  extenfion  is  a 
phrafe  of  precifely  the  fame  import  with  figure.  It 
appears,  therefore,  that  without  the  power  of  local 
motion,  men  could  never,  by  the  fenfe  of  touch,  acquire 
the  notions  of  extenfion  and  figure  *,  and  the  fame  will 
be  found  to  be  the  cafe  with  refpedl  to  hardnefs  and 
foftnefs.  40 

When  wc  prefs  our  hand  gently  againfi  a  flock  or  Hardnefs 
a  fione,  we  feel  a  fenfation  which  is  neither  painful  nd  foftnefs, 
nor  pleafing.  When  Ave  prefs  it  more  violently,  the^^er' 
fenfation  becomes  painful,  and  we  experience  in  the 
object  a  refifiance  which  Ave  ha\rc  not  poAVer  to  over¬ 
come.  When  Ave  prefs  butter  or  pomatum  very  gently, 

Ave  have  a  fenfation  in  all  refpedls  fimilar  to  that  which 
Ave  felt  when  Ave  gently  touched  the  flock  or  the  ftone. 

But  Avhen  Ave  prefs  the  butter  with  violence,  Ave  feel  no 
pain,  and  experience  little  refifiance  ;  for  the  parts  of 
Avhich  it  is  cqmpofed  give  way  before  the  hand,  though 
the  parts  of  the  flock  or  the  ilone  remained  fixed  and 
immoveable.  That  the  parts  of  one  body  fhould  thus 
refift  a  preffure  to  which  the  parts  of  another  fo  readi¬ 
ly  yield,  muft  proceed  from  fome  difference  in  the 
texture  of  the  two  bodies  :  for  by  the  fenfe  of  touch 
Aver  perceive  the  effcdls  to  be  different  ;  and  are  there¬ 
fore  certain  that  they  muft  proceed  either  from  differ¬ 
ent  caufes,  or  from  the  fame  caufe  operating  with 
different  degrees  of  force.  That  particular  texture 
Avhich  makes  the  parts  of  a  ftone  refift  the  preffure  of 
touch,  Ave  call  hardnefs  5  and  the  texture  which  makes 
the  parts  of  butter  or  pomatum  gn^e  Avay  to  touch,  we 
call  foftnefs.  But  Avhat  hardnefs  and  foftnefs  are  in 
themfelves,  touch  cannot  inform  us  ;  for  they  arc  nei¬ 
ther  fenfations,  nor  fimilar  to  fenfations.  We  acquire, 
however,  by  experience,  fo  complete  notions  of  hard¬ 
nefs  and  foftnefs,  that  every  one  Avho  underftands  the 
Englifh  language  perfectly  knows  l he  meaning  of  thefe 
Avords  as  foon  as  he  hears  them  ;  and  Avhen  he  is  told 
that  one  body  is  hard  and  another  foft,  ho  knows  Avith 
abfolute  certainty  that  the  meaning  of  the  affertion  is, 
that  the  parts  of  the  body  Avhich  is  faid  to  be  hard  are 
held  together  by  fome  unknown  caufe  operating  for¬ 
cibly,  and  that  the  parts  of  the  other  are  held  toge¬ 
ther  by  the  fame  or  a  fimilar  caufe  operating  Avith  lefs 


force. 


4* 


We  acquire  the  notions  of  roughnefs  and  fmoothnefs  Roughnefs 

in  the  very  fame  Avay  and  by  the  very  fame  means  that  antj  frnootW- 

weneft. 
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METAP 

T\  e  acquire  ideas  of  extenfion  and  figure.  Xo  deferibe 
.  the  procefs  at  large  would  certainly  be  fuperfluous ;  for 
,  if  what  we  have  faid  concerning  our  perceptions  of  ex¬ 
tenfion  and  figure  be  juft  and  intelligible,  every  one 
will,  without  farther  afijftanee,  difeover  for  himfelf  how 
he  perceives  roughnefs  and  fmoothnefs.  Motion  (hall 
be  confidered  among  the  adjuncts  of  body  ;  but  in 
order  to  underftand  what  body  itfelf  is,  it  will  be  necef- 
lary,  before  we  difmifs  the  fenfe  of  touch,  to  inquire 
how  we  come  by  the  notion  of  folidity. 

Solidity  is  one  of  thofe  notions,  or,  in  the  language 
of  Loeke,  one  of  thofe  ideas,  which  are  commonly 
faid  to  be  acquired  by  the  fenfe  of  touch.  That  touch 
gives^  the  firit  hint  towards  our  notion  of  folidity,  is 
certainly  true;  but  that  hint  muft  be  afterwards  im¬ 
proved  by  the  intellect:,  or  we  never  could  have  an  ade¬ 
quate  knowledge  of  what  is  meant  when  any  thing  is 
faid  to  be  abfolutely  folid.  We  know  by  experience, 
tnat  we  can  at  pleafure  open  and  fhut  our  empty  hand 
without  meeting  with  any  refinance.  We  know  likc- 
wife,  that  when  we  grafp  an  ivory  ball  of  three  or  four 
inches  diameter,  no  force  which  we  can  exert  will  bring 
together  the  feveral  parts  of  the  hand,  which  were  ea- 
fily  brought  together  when  we  grafped  nothing.  In 
•  this  way  do  we  acquire  our  firft  notion  of  folidity ;  for 
that  word  denotes  nothing  more  in  this  inftance  than 
the  power  or  property  of  the  ball,  by  which  our 
fingers  are  excluded  from  the  place  which  it  occupies. 
Solidity  differs  from  hardnefs  in  this  refpe<ft,  that 
hardnefs  refults  from  the  ftreng  cohefion  of  the  parts 
of  a  hard  body,  which  renders  it  difficult  to  change 
the  places  of  thofe  parts,  as  they  refpedl  one  another ; 
whereas  folidity  refpe&s  the  whole  mafs,  and  is  as  ef- 
fential  a  quality  of  water  as  of  adamant.  A  drop  of 
water,  indeed,  placed  between  two  plane  furfaces  of 
marble,  will  not  like  adamant  preclude  their  conta6l ; 
bccaufe  the  parts  of  a  drop  of  water,  cohering  but 
loofely  to  one  another,  give  way  to  the  prelfure,  and 
efcape  in  every  lateral  dircaion.  But  if  a  drop  of  wa¬ 
ter  be  confined  on  all  Tides,  as  in  a  globe  of  gold,  we 
Tnow  from  experience  that  no  force  will  bring  the  fides 
of  the  globe  together  without  forcing  the  water  through 
the  pores  of  the  metal ;  and  hence  we  infer  folidity  to 
be  effential  to  every  corporeal  fubftance. 

1  lius  then  it  appears  that  of  the  objeas  perceived 
by  touch  not  one  is  immediately  perceived  except  heat, 
cold,  and  other  fenfations.  The  fenfations,  as  they  are 
not  excited  by  any  internal  energy  of  our  own,  lead  us 
indeed  to  fomething  external  as  their  caufe  ;  and  by 
comparing  the  different  fenfations  with  each  other,  and 
obferving  what  effcas  their  external  caufes  have  upon 
our  own  motions,  we  arc  naturally  led  to  conceive  thefe 
caufes  as  extended,  figured,  folid,  hard  or  foft,  rough 
or  fmootli,  &c. ;  but  it  is  obvious  that  this  conception 
is  the  refult  of  experience,  and  a  procefs  of  mental  rca- 
foning. 

On  the  fenfes  of  tafle,  fmell,  and  hearing,  it  is  need- 
lefs  to  fay  much.  The  immediate  objeas  of  thefe  are 
confeffedly  fenfations  which  have  no  exigence  but  when 
they  are  perceived;  though  experience  teaches  us  to 
refer  them  all  to  external  objeas  as  their  refpeaive 
caufes.  With  refpea  to  fmell,  this  has  been  made  fuf- 
ficiontly  evident  in  the  preceding  feaion,  and  it  is  not 
lefi  evident  writh  refpea  to  tafle  and  hearing. 

Certain  bodies  applied  to  the  tongue  and  palate, 
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and  moiftened  with  the  faliva,  excite  certain  fenfations 
which  we  call  tafles.  Thefe  fenfations,  however,  arc 
not  in  the  bodies ;  nor  can  they  have  any  exiflence  but 
in  a.  fentient  being.  They  are  produced  in  confequenee 
of  impulfes  on  the  nerves  of  the  tongue  and  palate, 
exciting  certain  agitations  in  the  brain ;  but  the  fen- 
fation  itfelf  is  neither  impulfe  nor  agitation.  Some 
fub fiances  excite  tafles  which  are  agreeable,  and  others 
fuch  as  are  difagreeable  ;  and  there  are  not  a  few  which 
excite  no  tafle  at  all.  Bodies,  which  applied  to  the 
tongue  and  palate  of  one  man  produce  tafles  that  are 
agreeable,  applied  to  the  fame  organs  of  another  man 
give  him  tafles  which  are  difagreeable  ;  and  we  have  all 
experienced,  that  the  fame  fubflancc,  which,  when  the 
organs  are  found,  excites  a  fweet  or  pleafant  tafle, 
has,  when  the  organs  were  difordered,  excited  a  tafle 
which  was  bitter  or  unpleafant.  Thefe  fads,  which 
cannot  be  controverted,  afford  the  fullefl  evidence,  if 
evidence  were  wanted,  that  tafle,  as  we  fee]  it,  is  no 
quality  of  bodies,  nor  has  any  exiflence  out  of  the 
mind. 


Part  T, 


Objrfts  of 
the  refpeu 
five  Senfe* , 


The  organ  of  hearing  is  the  ear,  and  its  obied  is  Hearing 

found.  It  is  well  known,  that  found  is  produced  by  *' 

certain  vibrations  of  the  air  linking  the  tympanum  of 
the  ear,  and  that  thefe  vibrations  are  caufed  by  the 
fonorous  body.  Sound,  however,  is  not  vibration,  nor 
the  idea  of  found  the  idea  of  vibration.  Sound  confi¬ 
dered  by  itfelf  is  a  mere  fenfation,  which  can  have  no 
exiflence  but  in  a  fentient  being.  We  know  by  ex¬ 
perience,  that  it  is  caufed  by  fomething  external ;  but 
we  know  like  wife  that  the  effe£t  has  no  refemblance 
to  the  caufe.  Previous  to  experience  we  could  not 

refer  found  to  any  external  caufe  ;  far  lefs  could  v'e 

difeern  whether  it  proceeded  from  an  obje£l  above  us 
or  below  us,  on  our  right  hand  or  on  our  left.  It  ap¬ 
pears  to  us  felf-evident,  that  if  a  man  born  deaf  vrere 
fuddenly  made  to  hear,  he  would  confider  his  firft  fen¬ 
fation  of  found  as  originating  wholly  within  himfelf. 
Between  that  fenfation  and  the  fenfations  ef  touch, 
tafle,  fmell,  and  fight,  there  is  no  refemblance  ;  nor 
are  there  any  relations  among  them,  which,  previous 
to  experience,  could  induce  him  to  trace  them  all  to 
external  obje£ls  as  their  feveral  caufes.  Our  deaf  man 
might  have  learned  to  refer  all  his  other  fenfations  to 
their  true  caufes,  in  fome  fuch  way  as  wc  have  deferib- 
ed  under  the  fenfe  of  touch ;  but  found  would  be 
fomething  fo  new  to  him,  and  fo  totally  different  from 
touch,  tafle,  and  fmell,  that  he  could  attribute  it  to 
nothing  external. 

Experience,  however,  would  foon  teach  him,  that  it  js  by  ex* 
the  ear  is  its  organ,  and  the  fonorous  body  its  caufe  ;  pfcrience 
and  be  w  ould  in  time  learn  to  diftinguifh  one  found,  ^at  ^ 
that  of  a  trumpet  for  inflance,  from  another,  ^llPP°^e different 
the  found  of  a  bell;  and  to  attribute  each  to  its  pro- fonorous 
per  caufe,  even  when  neither  the  trumpet  nor  the  bell  bodies  by 
was  perceived  by  bis  other  fenfes.  With  refpedt  to  their  re* 
founds  which  we  have  been  accuflomed  to  hear,  thisjF^ve 
is  done  fo  inftantancoufiy,  that  fome  philofophers  have 
imagined  it  to  be  the  <*ffe<5f  of  an  inflin&ive  principle  in 
our  nature,  totally  different  from  experience,  and  inde¬ 
pendent  of  reafon.  But  the  fa<ft  is  not  fo.  Long  before 
we  are  capable  of  making  fenfation  and  perception  ob¬ 
jects  of  reflection,  we  have  heard  the  found  produced  by 
the  ringing  of  a  bell,  and  feen  the  ohjedl  which  pro¬ 
duced  the  found  fo  often,  that,  when  we  hear  a  fimilar 

found 
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47. 
Sight  ori. 


Objects  of  found  again,  we  inflantly  refer  It  to  a  bell ,  though  we 
the  refpec-  fee  not  the  bell  from  which  it  proceeds  :  but  this  is  the 
five  Senfes.effeft  0£  an(l  not  of  inftinCl.  Had  we  never  per- 

w  »  ceived  a  bell  while  ringing  by  either  of  our  fenfes  of 
fight  or  touch,  we  could  not  by  the  fenfe  of  hearing 
acquire  any  notion  of  the  figure  or  texture  of  the  body 
from  which  the  caufe  of  the  found  proceeds,  though 
we  had  heard  that  found  every  day  of  our  lives. .  It  is, 
indeed,  by  experience  only  that  we  learn  to  diflinguifh 
by  the  ear  whether  a  fonorous  body  be  before  or  be¬ 
hind  us,  on  our  right  hand  or  on  our  left ;  for  we  find 
it  always  difficult  to  fay  from  what  precife  quarter  a 
ftrange  found  proceeds  \  and  this  difficulty  would  be 
heightened  to  impoffibility,  had  not  all  founds  fome- 
thing  in  common.  Dr  Sparrman  relates,  that  when  lie 
firft  heard  the  roaring  of  a  lion,  he  did  not  know  on 
what  fide  of  him  to  apprehend  danger,  as  the  found 
feemed  to  proceed  from  the  ground,  and  to  enclofe  a 
circle  of  which  he  and  his  companions  flood  in  the  cen¬ 
tre.  The  fame  thing  has  happened  to  every  man,  when 
the  found  was  fuch  as  he  had  never  heard  before  \  even 
though  it  was  neither  fo  loud  nor  fo  terrific  as  the 
roaring  of  a  lion  in  a  defert  wildernefs  :  but  with  re- 
fpcCl  to  founds  which  we  are  daily  hearing  on  each 
fide  of  us,  we  foon  learn  to  dillinguifh  with  tolerable 
accuracy  whether  they  be  before  or  behind  us,  above 
or  below,  on  our  right  hand  or  on  our  left.  All  this, 
however,  is  the  effeft,  not  of  inftinCl,  but  of  experience 
improved  into  habit. 

_  Sight  is  juflly  confidered  as  the  nobleft  and  mofl 

ginally  per-  comprehenfive  of  all  our  fenfes.  The  rcafon  is  obvi- 
c®fves/10'*  ous  :  for  when  a  full  grown  man  opens  his  eyes,  he 
colours, Ut  perceives  houfes,  trees,  rivers,  the  earth,  fun,  and  moon, 
which  arc  &c.  and  to  each  of  thefe  objects  belong  figure,  exten- 
mere  fenTa- fion,  colour,  &c.  which  are  all  perceived  inflantly  by 
tion«.  means  of  this  fenfe.  Yet  it  is  certain,  that  the  fenfe 
of  fight  does  not  originally  communicate  to  us  fo  many 
perceptions  j  and  there  is  abundant  evidence,  that 
an  infant  cannot  at  firft,  or  for  fome  weeks  after  its 
birth,  diftinguiffi  by  vifion  one  objeCl  from  another. 
Colour  is  the  proper  objeCl  of  fight,  and  for  fome  time 
its  only  object  *,  but  colour  as  perceived  by  us  is  a  mere 
fenfation,  which  can  have  no  exiftence  but  in  a  fentient 
being.  If  this  propofition  ftood  in  need  of  proof, 
we  might  obferve  that  there  are  men,  and  even  whole 
families,  who  poffefs  the  fenfe  of  fight  in  a  degree  of 
perfeClion  fufficient  for  all  the  purpofes  of  life,  and  yet 
cannot  diftinguifh  certain  colours  from  each  other  $ 
blue,  for  inftance,  from  green,  or  perhaps  from  red  : 
and  there  is  no  man  who  can  diftinguiffi  between  fome 
particular  (hades  of  blue  and  green  by  the  feeble  light 
of  a  candle.  Were  colours  the  real  qualities  of  body, 
this  miftake  of  one  for. another  could  never  be  experi¬ 
enced.  No  man  who  poffeffes  the  fenfe  of  touch  ever 
confounded  hardnefs  with  foftnefs,  a  fphere  with  a 
cube,  or  an  ell  with  an  inch.  The  reafon  is,  that 
hardnefs  and  foftnefs,  figure  and  extenfion,  are  the 
qualities  of  things  external ;  whereas  colour  being  a 
mere  fenfation,  is  nothing  but  an  affeClion  or  modifi¬ 
cation  of  the  fentient  being.  But  it  is  obvious,  that 
fentient  beings,  according  as  they  differ  from  one  an¬ 
other,  may  be  differently  affeCled  by  the  fame  exter¬ 
nal  caufe  ;  fo  that  one  man  may  perceive  that  to  be 
green  which  all  other  men  perceive  to  be  blue.  T  he 
immediate  external  caufe  of  the  fenfation  of  colour,  is 
Vo L.  XIII.  Part  II. 
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the  rays  of  light  reflcCled  from  the  body,  which  in  Ohjeasof 
common  language  is  faid  to  be  coloured.  Thefe  rays 
falling  upon  the  pupil  of  the  eye,  are  refraCled  differ- 
ently,  according  as  their  incidence  is  more  or  lefs 
oblique,  into  points  on  the  retina,  where  they  form 
a  picture  of  the  external  object  }  and  from  the  pic¬ 
ture,  by  means  of  the  optic  nerve,  is  communicated  to 
the  brain  fome  impulfe  or  agitation,  which  produces 
vifion  or  the  perception  of  colour.  As  rays  of  light 
arc  corporeal  fubftances,  it  is  obvious  that  they  can  aft 
upon  body  only  by  impulfe  ,  but  between  impulfe  and 
the  various  fenfations  of  red ,  green ,  blue ,  &c.  there  is 
no  refemblance.  For  the  laws  of  reflection  and  refrac¬ 
tion,  and  for  the  ftruClure  of  the  eye,  fee  Optics  and 
Anatomy.  That  which  we  have  to  inquire  into  at 
prefen t  is,  how  we  learn,  by  means  of  the  fenfe  of  fight, 
to  perceive  the  figure,  magnitude,  motion,  and  diftance 
of  external  obje&s,  or  indeed  to  diftinguiffi  one  objeCt 
from  another. 

A  ray  of  light  proceeding,  as  all  rays  do,  in  a  ftraight 
line,  muft,  however  great  its  length,  affeCl  the  eye, 
retina,  and  optic  nerve,  as  if  it  were  a  fingle  point. 

From  this  obvious  and  undeniable  faCt,  Biffiop  Berkeley 
predicted  *,  that  a  man  born  blind,  who  ffiould  be  fud-  *  EJfay  to - 
denly  made  to  fee,  would  at  firft  perceive  nothing 
without  him,  would  diftinguiffi  neither  the  diftance, 
fize,  figure,  nor  iituation,  of  external  objeCls  ;  that  he  J 
would  only  fee  in  his  eyes  themfelves,  or,  to  fpeak 
more  properly,  would  only  experience  new  modifica¬ 
tions  in  his  mind,  until  joining  touch  to  fight,  he  form¬ 
ed  thus  a  communication  with  the  external  world, 
and  learned,  by  the  fimultaneous  exercife  of  the  two 
fenfes,  that  natural  language  in  which  the  vifible  is  the 
fign  of  the  tangible .  This  truth,  which  was  difeover- 
ed  by  the  biftiop  merely  by  contemplating  in  his  own 
mind  the  nature  of  fenfation  and  the  known  laws  of 
optics,  after  having  been  laughed  at  for  more  than.  20 
years  as  one  of  the  many  dreams  of  a  vifionary  genius, 
was  completely  confirmed  by  the  cafe  of  the  famous 
patient  whom  Chefelden  cured  of  a  cataraCl  *,  and  that 
too,  though  the  cataraCl  does  not  produce  total  blind- 
nefs  :  which  makes  it  evident,  that  the  firft  vifual  per¬ 
ceptions  of  the  patient  after  his  recovery  could  not  be 
wholly  new  and  unmixed.  It  may  indeed  be  confirm¬ 
ed  at  any  time  by  a  fimple  experiment  made  upon  an 
infant.  For  feveral  weeks  after  birth,  a  child  (huts 
not  its  eyes  upon  the  fudden  approach  of  an  objeCt 
to  them,  nor  (hows  the  lead  fymptom  of  diftinguifh- 
ing  one  diftance  from  another  ;  and  it  is  eafy  by  a 
little  attention  to  obferve,  how  it  gradually  learns  to 
diftinguiffi  objeCls  at  greater  and  greater  diftances. 

Indeed  colour,  or  the  immediate  objeCl  of  fight,  be¬ 
ing  a  mere  fenfation  or  affeClion  of  the  mind,  can 
have  no  natural  relation  whatever  to  any  thing  ex¬ 
ternal.  ...  4® 

It  is  plain,  therefore,  that  diftance  is  in  its  own  na-  Perception 
ture  imperceptible  to  the  eye,  and  yet  it  is  often  per-  of  diftance 
ceived  by  fight.  How  is  this  done  ?  We  think,  in^1^ 
the  following  manner.  Diftance  is  one  mode,  of  ex-qilired# 
tenfion,  which,  we  have  already  fecn,  is  perceived  by 
means  of  touch.  Of  ftiort  diftances,  our  firft  ideas  are 
doubtlefs  acquired  by  the  ftrctching  out  and  drawing 
back  of  our  arms  ;  and  thofe  ideas  are  foon  fo  conneCl- 
ed  with  certain  fenfations  which  we  have  in  aClual 
vifion,  that  the  latter  inflantly  fuggefts  the  former. 

4  C  Thus, 
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the^refpec-  TJT’  ,h  is  3  fa£l  k.nown  ,by  experience,  that  when 
tive  Seni'es.  ?VC  Iook  at  a  near  °kje&  with  both  eye?,  according  as 

.  it  onnmorthnn  _ _ _ 1  .  P  -  .  - .  S? 
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it  approaches  or  recedes  from  us,  ue  alter  the  difpofi- 
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tion  of  our  eyes,  by  leffening  or  widening  the  interval 


j  -  7  or  kviuciuiig  lug  interval 

between  the  pupils.  This  difpofition  033  turn  of  -the 
eyes,  is  attended  with  a  fenfation  of  wliieh  every  man 
is  confcious  at  the  time  of  vifion  ;  and  this  fenfation 
leems  to  us  to  be  that  which  in  this  eafe  fuggefts 
the  idea  of  greater  or  lefs  diftance  to  the  mind.  "Not 
that  theie  is  any  natural  or  necefjary  connexion  be¬ 
tween  the  fenfation  of  which  we  are  confcious,  and 
greater  or  lefs  diftance  >  for  the  fenfation  is  wholly  in¬ 
ternal,  and  the  diftance  is  external.  But  becaufe  the 
mind  has,  by  conftant  experience,  found  the  different 
fenfations  oecafioned  by  different  difpofitions  of  the 
.  eyes  to  correspond,  to  different  degrees  of  diftance  in 
the  object,  there  has  grown  a  habitual  or  cuftomary 
connexion  between  thofe  fenfations  and  the  notions 
of  greater  or  lefs  diftance.  So  that  the  mind  no  foon- 
er  perceives  the  fenfation  arifing  from  the  different 
turn  it  gives  the  eyes  in  order  to  bring  the  pupils 
nearer  or  farther  afunder,  than  it  is  inftantly  impreffed 
with  a  certain  notion  of  the  diftance  which  was  wont 
to  be  connected  with  that  fenfation.  Again,  An  objea 
placed  at  a  certain  diftance  from  the  eye,  to  which  the 
breadth  of  the  pupil  bears  a  fenfible  proportion,  be¬ 
ing  made  to  approach  nearer,  is  feen  more  confufed- 
ly  $  and  the  nearer  it  is  brought,  the  confufion  is  al¬ 
ways  the  greater .  *1  he  reafon  of  all  this  is  known 

to  every  optician  :  but  it  being  conftantly  experienced 
by  thofe  who  never  dipt  into  optics,  there  arifes  in  the 
mind  of  every  man  a  habitual  connexion  between  the 
feveral  degrees  of  confufion  and  diftance,  the  greater 
confufion  ftill  implying  the  lefs  diftance,  and  the  lefs 
confufion:  the  greater  diftance.  It  is  of  no  avail  to 
%>  that  between  confuled  viiion  and  diftance,  great 
or  fmall,  there  is  no  neceffary  connection  :  for  there 
is  as  little  connexion  between  a  blufh  in  the  face  and 
the  mental  feeling  of  ftiame  ;  and  yet  no  fooner  docs  a 
man  of  obfervation  perceive  that  particular  colour  in 
the  face  of  another,  than  it  fuggefts  to  him  the  notion 
of  that  feeling  or  paflion  with  which  he  has  conftantly 
obferved  it  accompanied. 

In  thefe  ways,  howTever,  we  perceive  only  fmall  di- 
ftances.  Of  diftanccs  more  remote  our  judgment  is 
formed  from  other  data  •,  and  happily  thefe  data  are 
not  far  to  feek..  It  is  a  fad  known  to  every  man  who 
is  not  totally  ignorant  of  the  fcience  of  optics,  that  a 
greater  number  of  rays  fall  upon  the  eye  when  refleft- 
ed  from  a  body  pear  at  hand,  than  can  fall  from  the 
lame  body  at  a  diftance  •,  and  as  thofc  rays  operate  by 
impulfe,  it  is  felf-evident  that  the  impreflion  muft  be 
ftronger,  and  of  courfe  the  fenfation  or  colour  more 
vivid,  when  the  body  is  near  than  when  it  is  diftant. 
Now  having  acquired  the  notion  of  the  true  diftance 
of  objeCls  by  motion  and  the  fenfe  of  touch,  and  find¬ 
ing  by  uniform  experience,  that  as  they  are  near  or  far 
off,  the  fenfation  or  colour  which  they  excite  in  the 
mind  through  the  organ  of  vifion  is  more  or  lefs  vivid, 
thofe  degrees  of  fenfation  come  to  be  fo  clolely  affocia- 
ted  with  the  rcfpe  drive  diftances  of  the  objeift,  that  the 
49  one  inftantly  fuggefts  the  other. 

How  figure  It  is  juft  fo  that  we  perceive  figure  by  fight.  Ha¬ 
ls  perceived  ving  experienced  by  the  fenfe  of  touch  that  one  fur- 
y  g  t-  «ce  is  a  fquare  and  another  a  circle,  that  one  body  is 
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a  cube  and  another  a  fphere  ;  ami’ finding  our  fenfe  of  Objea*  of 
lgiit  differently  affeCtcd  by  the  fquare  and  the  circle  rei'pec- 
by,  the  cube  and  the  fphere  ;  thefe  different  aife&ions dve  Senf«* 


come  to  be  fo  elofely  connected  in  our  minds  with  the 
figures  of  the  refpeClive  bodies,  that  long  before  we 
are  capable  of  reafoning  on  the  fubjeft  the  one  is  never 
prefent  to.  us  without  fuggefting  the  other.  Nay  fo 
complete  in  tins  cafe  is  the  connexion  or  affociation, 
that  wc  cannot  even  in  idea  abftraft  the  colour  from 
the  figure  ;  though  it  is  certain  that  colour  is  a  mere 
lenlation,  and  figure  an  external  quality  ;  that  colour 
alone  is  immediately  perceivable  by  the  eye,  and  the  no¬ 
tion  of  figure  fuggefted  by  the  colour.  We  arc  aware 
that  it  has  been  affirmed,  and  affirmed  with  great  vehe¬ 
mence,  that  figures  of  two  dimenfions  are  immediately 
perceived  by  the  eye,  and  perceived  with  greater  ac¬ 
curacy  than  by  the  fenfe  of  touch.  But  they  who  in- 
fift  upon  this  do&rine  affirm  likewife,  contrary  to  ex¬ 
perience  and  the  cleareft  reafoning,  that  the  immediate 
objeas  of  fight  are  external,  and  that  colour  is  a  qua. 
lity  of  bodies.  In  the  arguments  too  by  which  they 
fupport  their  hypothefis,  they  feem  to  confound  fight 
as  an  affeaion  of  the  mind,  with  the  piaure  on  the 
bottom  of  the  eye,  as  if  the  retina  were  the  fentient  be¬ 
ing  ;  whereas  the  retina  and  piaure  are  no  more  than 
inftruments  of  fenfation.  It  is  indeed  a  faa,  that  the 
piaure  has  the  fame  figure  nearly  with  the  plane  of 
the  objea  which  is  pretented  to  the  eye  5  as  when  the 
objea  is  a  fphere,  the  piaure  is  a  circle  varioufly  {had¬ 
ed  m  colour.  It  is  likewife  a  faa,  that  the  piaure 
is  enlarged,  in  proportion  as  the  objea  is  brought  near, 
and  diminifhed  as  it  is  carried  to  a  diftance.  But 
thefe  fa  as  are  known  only  to  perfons  {killed  in  optics  3 
and  therefore  it  is  evident,  that  though  calculations 
may  be  railed  from  them  by  mathematicians  to  deter¬ 
mine  the  diftance  and  figure  of  external  objeas,  they 
cannot  poftibly  be  the  data  from  which  diftance  and 
figure  are  inferred  by  the  vulgar,  who  know  not  that 
fuch  .piaures  on  the  retina  exift.  Befides  all  this,  it 
is  univerfally  known,  that  a  painter,  by  laying  on ’his 
colours  properly,  can  make  a  plain  fquare  furface  ap¬ 
pear  to  the  eye  in  certain  pofitions  as  an  oblong  or  as 
a  cube,  and.  a  plain  circular  furface  as  a  concave  or  a 
convex  hemifphere.  But  not  one  of  thefe  things  could 
poftibly  be  done,  were  figure,  or  indeed  any  thing  elfe 
than  colour,  the  immediate  objea  of  vifion. 

As  we  fee  diftance  and  figure,  fo  we  fee  magnitude,:  5? 
and  we  fee  both  in  the  fame  way  that  we  fee  ffiame  orMaSmtude‘ 
anger  in  the  looks  of  a  man.  The  impreffion  made 
upon  the  bottom  of  the  eye  by  rays  reflefled  from  a 
large  magnitude,  muft  neceffarily  be  different  from  the 
impreffion  made  by  rays  reftefted  from  a.  magnitude 
that  is  lefs.  This  is  felf-evident ;  and  fince  the  im- 
preftion  ab  extra  is  in  fome  way  or  other  the  caufe  of 
that  fenfation,  which  is  all  of  which  we  are  originally 
confcious  in  vifion,  it  is  obvious  that  the  fenfation, 
lixe  every  other  effcdl,  muft  correfpond  to  the  caufe 
from  which  it  proceeds.  Being  therefore  confcious  of 
different  fenfations  j  and  having,  at  an  earlier  period 
than  we  diftin£tly  remember,  learned  by  experience  to 
refer  them  to  different  magnitudes  j  no  fooner  is  each 
fenfation  excited  than  it  fuggefts  the  notion,  or,  if  you 
pleafe,  the  perception,  of  that  magnitude  with  which 
it  is  connefted.  So  completely  is  this  affociation  fixed 
in  the  mind,  that  when  we  look  at  a  known  objea,  its 

real 
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Objects  o t  real  magnitude  appears  to  be  as  inftantly  obferved  as 
the  rdpec-  e()]0ur,  whilft  we  hardly  attend  at  all  to  the  par- 
tr/e 'Senile-!.  tjeujarjty  Qf  th e  fenfation  by  which  the  magnitude  is 
'~J^V  fuggefted.  It  is,  indeed,  euftomary  with  writers  oh 
optics  to  diftinguifli  between  tangible  and  vifible  mag¬ 
nitude,  as  if  any  kind  of  magnitude  were  the  immedi¬ 
ate  objedl  of  vifion  :  but  this  is  not  fo  :  for  magnitude  is 
fomething  external,  whereas  the  immediate  objedl  of 
vifion  is  a  mere  fenfation.  What  has  introduced  into 
feienee  this  mode  of  fpeaking  is  the  following  fadl, 
that  as  we  approach  a  diftant  objedl  it  appears  to  the 
eye  larger  and  larger  every  Hep,  and  lefs  and  lefs  as  we 
reeede  from  it  \  whereas  the  tangible  magnitude  of  an 
objedl  is  always  the  fame.  The  reafon  of  this  apparent 
change  of  magnitude  to  the  eye,  according  to  the  dif- 
tance  at  whieh  any  particular  objedl  is  viewed,  is,  that 
from  a  near  objedl  rays  of  light  fall  in  greater  numbers 
and  more  diverging  Jian  from  the  fame  objedl  viewed 
at  a  diftance*  This  of  eourfe  alters  the  nature  of  the 
vifible  fenfation  :  each  common  fenfation  is  in  the  mind 
clofely  linked  with  a  particular  notion  of  magnitude  •, 
and  by  the  exercife  of  fight  and  touch  we  have  learned 
from  experience,  that  the  particular  fenfation  eaufed  by 
diverging  rays  mull  be  referred  to  a  larger  magnitude 
than  that  which  is  eaufed  by  parallel  rays  proceeding 
from  the  fame  diflanee. 

Upon  the  whole,  then,  we  think  ourfelvcs  entitled 
to  eonelude,  that  the  proper  and  original  objedls  of 
kind  of  na-  vj£on  conflitute  an  univerfal  language  of  the  Author 
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of  Nature,  by  which  we  are  infirudted  how  to  regu¬ 
late  our  adlions,  in  order  to  attain  thofe  things  that 
are  neceffary  to  the  prefervation  and  well-being  of  our 
bodies,  as  alfo  to  avoid  whatever  miy  be  hurtful  or 
deftrudlive  to  them.  It  -s  principally  by  the  informa¬ 
tion  of  this  language  that  we  are  guided  in  all  the  tranf- 
adlions  and  concerns  of  life  :  And  the  manner  in  which 
it  fignifies  and  marks  to  u$  the  objedls  which  are  at  a 
di fiance,  is  fimilar  to  that  of  languages  and  figns  of  hu¬ 
man  appointment,  whieh  do  not  fugged  the  things 
fignified  by  any  likenefs  or  identity  of  nature,  but 
only  by  a  habitual  connexion,  which  experience  has 
made  us  to  obferve,  between  them.  This  language 
ef  the  eye,  like  the  language  of  the  tongue,  fuggefls 
by  one  fenfation  what  may  be  refolved  into  a  variety 
of  perceptions.  A  tree  is  eompofed  of  a  trunk, 
branches,  leaves  *,  it  has  eolour,  figure,  fize  ;  and  all 
thefe  things  are  at  once  fuggefled  to  the  mind  by  the 
two  words  fpreading  oak .  Juft  fo  it  is  with  refpedl  to 
vifion  :  the  fenfation  received  by  the  eye  fuggefls  at 
once  the  trunk ,  branches ,  leaves ,  colour,  figure,  and  fize 
of  the  oak,  and  fuggefls  them  all  as  the  qualities  of  one 
objedl. 
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Chap.  II.  Of  Retention  and  Ideas. 

From  the  experiment  with  the  burning  coal  men¬ 
tioned  in  N°  31.  it  is  apparent,  the  fenfations  exeited 
through  the  eye,  together  with  their  correfponding 
perceptions,  remain  in  the  mind  for  a  fhort  time  after 
the  external  exeiting  eaufe  is  removed.  The  fame 
thing  appears  from  another  experiment  which  was  firft 
made  by  Sir  Ifaac  Newton,  and  whieh  every  man  may 
repeat  for  his  own  fatisfadlion.  It  is  univerfally  known  *, 
that  a  proper  mixture  of  the  feven  original  colours,  red, 
yellow,  green,  blue,  &c.  conftitutes  that  uniform  appear¬ 


ance  which  we  eall  white.  Eut  when  thefe  colours  Fetcntioa 
are  made  to  pafs  in  a  rapid  confecution  before  the  eye,  c  ca  * 
they  exeite  the  very  fame  perception  as  when  they  are 
properly  mixed,  whieh  is  a  fatisfadlory  proof  that  the 
impreftion  made  by  each  feparate  colour  remains  in  the 
brain  until  a  revolution  of  all  the  colours  be  com¬ 
pleted  \  for  nothing  but  the  impreftion  ol  all  the  co¬ 
lours  at  once  ean  produce  the  fenfation  and  perception 
of  white .  Indeed  no  perfon  eapable  of  paying  the 
proper  attention  to  thefe  things,  ean  keep  his  eye  hxed 
upon  a  luminous  objedl,  and  afterwards  lhut  it,  without 
experiencing  that  the  fenfation  and  perception  remain 
for  fome  time  after  the  external  objedl  is  lhut  out,  and 
that  they  go  off  gradually  till  they  leave  behind  them 
the  mental  appearance,  whieh  is  properly  called  an  idea, 
of  the  objedl. 

The  fame  eontinuanee  of  the  fenfation  after  the  re¬ 
moval  of  its  eaufe  is  equally  obfervable  in  the  fenfe  of 
hearing  5  for  every  found  which  we  hear  is  reflcdled 
by  the  neighbouring  bodies  5  and  therefore  confifts  in 
reality  of  a  variety  of  founds  fuceeeding  each  other  at 
different  diftanees  of  time,  according  to  the  diftances  of 
the  feveral  retledling  bodies.  Yet  this  eaufes  no  eon- 
fufion  or  apparent  complexity  of  found,  unlefs  when  the. 
dillance  of  the  retledling  bodies  is  very  eonfiderable,  as 
in  fpaeious  buildings. 

With  refpedl  to  the  continuance  of  the  fenfation  o£ 
touch,  doubts  have  been  ftarted  ;  but  for  thefe  there- 
is  as  little  room  as  for  doubting  the  continuance  of  the 
fenfations  of  feeing  and  hearing.  The  continuance  of 
heat  after  the  heating  body  is  removed,  and  of  the 
fmart  of  a  wound  after  the  initant  of  inflidlion,  are 
proofs  that  every  fenfation  of  toueh  does  not  vanifh 
with  its  eaufe.  A  man  unufed  to  the  motion  of  a. 
ihip  or  a  eoacli,  after  having  been  a  day  at  fea  or  on 
the  road,  feels  or  imagines  he  feels  the  rolling  of  the 
fhip  or  the  jolting  of  the  coach  after  he  is  in  bed  and 
adlually  at  reft.  Of  thefe  fadls  wc  know  not  what 
other  aecount  can  be  given,  than  that  the  agitation  in. 
the  brain,  which  is  the  immediate  eaufe  of  the  fenfa¬ 
tion  of  toueh,  remains  for  fome  time  after  the  external 
eaufe  of  the  agitation  is  removed. 

As  to  the  fenfes  of  tafte  and  fmell,  Dr  Hartley 
feems  to  think  that  there  is  no  clear  and  diredl  evi¬ 
dence  for  the  eontinuanee  of  their  fenfations  after  their 
proper  objedls  are  removed  :  but  in  this  inftance  the  in¬ 
genious  author  does  not  do  juftiee  to  h;s  own  theory. 

Let  any  man  eat  onions,  garlic,  or  any  other  thing  of 
a  very  pungent  tafte,  and  immediately  wafh  his  mouth 
with  frefli  water,  fo  that  he  may  be  fure  no  part  of 
the  fapid  body  remains  on  his  tongue  or  palate.  Ac¬ 
cording  to  this  dodlrine,  the  tafte  of  the  onion  or  garlic 
fhould  inftantly  vanilh  with  its  objedl ;  but  the  fadl  is 
otherwife.  Whoever  (hall  make  the  experiment,  will 
find  the  fenfation  to  remain  a  eonfiderable  time  ;  not 
indeed  in  its  original  foree,  but  weakened  no  more 
than  what  it  muft  neceffarily  be  by  the  introdudlion  of 
a  new  fenfation  exeited  by  the  water.  It  is  more  diffi¬ 
cult  to  afeertain  the  permanency  of  fmell :  but  analogy 
inclines  us  to  believe,  that  in  this  particular  it  refembles 
the  other  fenfes,  though  we  know  not  how  to  diredl  the 
reader  to  an  experiment  which  will  give  him  abfolute 
convidlion. 

Whether  the  eaufe  of  thefe  continued  fenfations,  af¬ 
ter  the  removal  of  their  objedls,  be  in  the  brain  alone, 
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quiry,  where  this  retentive  power  refides,  as  long  as 
it  can  be  proved  to  exifh  within  us :  for  it  feems  evi¬ 
dent,  that  what  has  the  faculty  of  retaining  a  fenfa- 
ti°n  no  longer  aded  upon  by  the  objea  which 

excited  it,  mud  alfo  have  a  power  to  preferve  the 
vediges  of  that  fenfation  even  after  the  fenfation  itfelf 
diall  be  entirely  obliterated.  This  is  in  fad  the  cafe 
with  the  mind.  When  an  objed  which  we  have  once 
perceived  is  mod  remote  from  our  thoughts,  we  arc 
certain  that  there  is  within  us  a  capacity,  difpofition, 
tendency,  or  power,  by  which  a  reprefentation  of  that 
objed  may  be  at  any  time  revived  and  prefented  to  the 
intellect.  1  hus  the  fame  inherent  power  of  the  mind 
and  its.  internal  organs,  which  retains  a  fenfation  and 
perception  in  the  abfence  of  the  objed  by  which  they 
were  excited,  can  alfo  reproduce  that  perception,  or 
bring  into,  the  view  of  the  intelled  fomething  exadly 
dm  liar  to  it.  The  reprodudion  will  not  indeed  be  fo 
lively,  as  the  original  perception  when  accompanied 
with  its  correfponding  fenfation,  becaufe  fenfation  and 
a&ual  perception  are  affeded  by  a  double  caufe,  the 
aaion  of  the  external  objea  upon  the  organ,  nerves, 
and  brain,  and  the  correfponding  energy  of  the  mind 
or  fentient  principle;  whereas,  in  the  reproduaion, 
the  mind  feems  to  aa  folely  by  its  own  power,  and 
certainly  without  the  abidance  of  external  objeas. 
This  reproduaive  power  is  commonly  called  memory . 
By  many  of  the  ancient  philofophers,  and  by  M . 
Schwab ,  with  one  or  two  others  among  the  moderns, 
it  is  called  imagination .  We  do  not  choofe  either  to 
revive  antiquated  modes  of  expredion,  or  to  introduce 
innovations  of  our  own  ;  but  as  we  cannot  difapprove 
of  the  ancient  phrafeology,  after  the  definitions  which 
the  reader  will  by  and  by  find  of  imagination ,  memory , 
and  recolleBion,  as  given  by  Mr  Harris,  w  e  have  pre¬ 
fixed  to  this  chapter  the  general  title  of  retention ,  which 
comprehends  them  all. 

When  one  recals  an  objea  of  fight  by  the  power  of 
Shers1’111— °ryV lt  aPPears  t0  him  precifely  the  fame  as  in  the 
refpeaing  origmal  furvey,  only  lefs  didind,  and  with  a  convic- 
memory.  tion  (which  is  perhaps  the  refult  of  experience)  that 
the  real  objea  is  not  immediately  before  him.  How 
is  an  objea  recalled  by  the  power  of  memory  ?  Does 
the  man  endeavour  to  form  in  his  mind  a  piaure  or 
reprefentative  image  of  the  objea  ?  Let  us  liden  to 
the  anfwers  given  by  different  philofophers  to  this 
quedion. 

The  fentiments  of  the  Peripatetics,  as  expreffed  by 
PlItonTftrd  Alexander  Aphrodifienjis ,  one  of  the  earlied  commenta¬ 
tors  on  Ariflotle,  are  thus  trandated  by  Mr  Harris  in 
his  Hermes. — “  Now7,  what  fancy  or  imagination  is, 
we  may  explain  as  follows :  We  may  conceive  to  be 
formed  within  us,  from  the  operation  of  the  fenfes 
about  fenfible  objeas,  fome  impreffion  (as  it  wrcre), 
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or  pidure  in  our  original  fenforium,  being  a  relia  of  Retention 
that  . motion  caufed  within  us  by  the  external  objea  •  and  Ideas. 

a  relia  which,  when,  the  external  objea  is  no  longer  ' - 

prefent,  remains,  and  is  ltill  preferved,  being  as  it  were 
its  image  ;  and  which,  by  being  thus  preferved,  be¬ 
comes  the  caufe  of  our  having  memory.  Now  fuch 
a  fort  of  relia,.  (and  as  it  wrere)  impreffion,  they  call 
fancy  or  imagination  (e).”  A  palfage  from  Alci- 
NOUS  of  the  do  Brines  cf  Plato ,  as  rendered  into  Eng- 
lifli  by  Dr  Reidf,  Ihows  that,  in  this  theory,  as  in  that  f  Effays  or 
of  perception,  the  Platonids  agreed  with  the  Peri-^’^/- 
patetics.  “  When  the  form  or  type  of  things  is  im- 
printed  on  the  mind  by  the  organs  of  the  fenfes, 
and  fo  imprinted  as  not  to  be  deleted  by  time,  but 
preferved  firm  and  lading,  its  prefervation  is  called 
memory 

Mr  Harris,  w7ho  was  deeply  read  in  the  ancient 
philofophy,  and  who  confidered  the  authority  of  Ari- 
ffotle  and  Plato  as  fuperfeding  all  reafoning  and  all 
inquiry,  after  judly  obferving,  that  if  the  foul  had  no 
other  faculties  than  the  fenfes,  it  could  never  acquire 
the.  lead  idea  of  time ,  thus  expreffes  himfelf  on  the 
fubjeft  before  us  :  “  But,  happily  for  us,  we  are  not 
defer  ted  here.  .  We  have,  in  the  fird  place,  a  faculty 
called  imagination  ox  fancy ;  which,  however,  as  to  its 
energies  it  may  be  fubfequent  to  fenfe,  yet  is  truly  prior 
to  it  both  in  dignity  and  ufe.  This  it  is  which  retains 
the  fleeting  forms  of  things,  when  things  themfelves  are 
gone,  and  all  fenfation  is  at  an  end.  That  this  faculty, 
however  conneded  with  fenfe,  is  dill  perfedly  differ¬ 
ent,  may  be  feen  from  hence.  We  have  an  imagination 
of  things  that  are.  gone  and  extind;  but  no  fuch  things 
can  be  made  objects  of  fenfation •  We  have  an  ealy 
command  over  the  objeds  of  our  imagination ,  and  can 
call  them  forth  in  almod  what  manner  we  pleafe  ;  but 
our  fenfations  are  neceffary  when  their  objeds  are  pre¬ 
fent,  nor  can  we  controul  them  but  by  removing  either 
the  objeds  or  ourfelves.  As  wax  would  not  be  ade¬ 
quate  to  its  bufmefs  of  fignature,  had  it  not  a  power 
to  retain,  as  well  as  receive  ;  the  fame  holds  of  the 
soul,  with  refped  to  fenfe  and  imagination .  Sense  is 
its  receptive  power  :  imagination  its  retentive.  Had 
it  fenfe  without  imagination,  it  would  not  be  as  wax 
but  as  water ;  where,  though  all  impreffions  may  be  in- 
ffantly  made,  yet  as  foon  as  made  they  are  entirely  lod. 

Thus  then,  from  a  view  of  the  two  powers  taken  toge¬ 
ther,  we  may  . call  sense  (if  we  pleafe),  a  kind  of  tran- 
fient  imagination;  and  IMAGINATION,  on  the  contrary, 
a  hind  of  permanent  fenfeP 
.  Great  part  of  the  office  w7hich  is  here  given  to  ima- 
gmation,  is  in  common  Englifh  attributed  to  me- properly 
mory  ;  but  between  thefe  two  faculties,  as  well  as  be- between 
tween  them  and  recolledion,  the  author  accurately  ^a^na“ 
did ingui flies  thus  “  When  we  view  fome  reliB  of^°e^ 

fenfation  repefed  within  us,  without  thinking  of  its  rife,  &c.  ” 
or  referring  it  to  any fenfible  objeB,  this  is  FANCY  or  IMA¬ 
GINATION.  When  we  view  fome  fuch  reliB ,  and  re¬ 
fer  it  withal  to  that  fenfible  objeB  which  in  time  pafl  was 

its 


(E)  I  he  original  is  as  follows  :  T«  row,  i  <px,1a<rlx  Cot  «,  yvo^rcopty  lu  you,  t,  „u„  potto  ray  mryiwy  r m  rip, 
-v«.  pm  tvtto,  r„u  xycc&yi>cc<pylpu  i,  r«  a-g«7«  u,<rhr iyKlol*te,pp«.  r,  t*,  wo  tpv  Mrijlov  y,y,umi  i 

*“  pryoir,  tpv  pttrhrov  *a(AIH,  rt  *«,  UKm  T,s  „v1ov,  cy  kou  f,v<!  rufpptyp,  *,7,.,  y„ir M 

re  iptpvlo,  tyr.Cr.M.pucp,  k»,  to,  tco-jto,  rvmy,  <p*far, Alex.  Aphrod.  de  Antrim,  p.  J35.  Edit.  Aid. 


Chap.  H. 

Retention  its  caitfe  and  original \  this  Is  MEMORY.  Laftly,^  the 
and  Ideas.  roaJ  which  leads  to  memory  through  a  feries  of  ideas 
i— ~V*~J  however  connected,  whether  rationally  or  cafually,  this 
is  recollection. ” 

Ob'edLns  Of  this  theory  we  ftiall  only  remark,  that  if  we  could 
to  their  underftand  the  words  piBure  and  form  in  a  metaphori- 
iheory.  eal  fenfe,  as  candour  obliges  us  to  underltand  Loeke’s 
images  in  the  mind,  the  dodrine  of  Alexander  Aphro- 
difienfis  would  be  very  little  wide  of  the  truth.  Ex¬ 
perience  teaches  as  that  memory  as  well  as  perception 
depends  upon  the  ft  ate  of  the  brain  \  and  as  it  is  unde¬ 
niable,  that  when  a  man  to-day  contemplates  an  objed 
whieh  he  pereeived  yefterday,  or  at  any  former  period, 
he  has  a  view  of  it  in  alLrefpeds  fimilar  to  the  original 
perception,  only  fainter  and  left  diftind,  it  is  extremely 
probable,  that  an  impreflion,  ah  extra ,  whieh  produces 
a  fenlation  and  perception,  leaves  behind  it  fome  ten¬ 
dency  in  the  brain,  to  vibrate  as  in  the  adual  fenfa- 
tion,  and  that  this  tendency  is  carried  into  effcB  by  the 
internal  energy  of  the  mind  itfelf.  But  in  the  Peri¬ 
patetic  philofophy,  piBures  and  forms  in  the  fenforium 
were  confidered  as  real  things,  and  l>y  no  means  as  me¬ 
taphorical  expreflions.  This  is  evident  from  their  be¬ 
ing  con  flan  tly  compared  to  the  impreflion  of  a  feal  up¬ 
on  wax,  and  from  their  converting  the  materia  prima 
from  fomething,  which  can  neither  be  feen  nor  felt, 
into  vilible  and  tangible  body,  of  which  we  (hall  treat 
afterwards.  Now  it  being  certain  that  on  a  being  im¬ 
material,  no  corporeal  form  ean  be  impreffed,  and  re¬ 
peated  difledions  having  fhown  that  no  fuch  forms  are 
in  fad  impreffed  on  the  brain,  this  whole  theory  is  at 
once  overturned. 

Locke’s  Modern  philofophers  having  denied  that  there  are 
dodrine  real  images  or  forms  in  the  mind  during  the  imme- 
conceming  diate  a$  0f  pereeption,  cannot  eonfiftently  with  them- 
mernory.  admit  ^  ;mages  ;n  tjie  a&  Gf  retention,  or 

when  thofe  things  whieh  were  formerly  objeds  of 
perception  are  recalled  to  the  mind  by  the  power  of 
memory.  Mr  Locke’s  dodrine  is,  11  that  the  mind 
retains  thefe  fimple  ideas  which  it  firft  received  from 
fenfation  or  refledion,  two  ways  :  firft,  by  keeping  the 
idea,  which  is  brought  into  it,  for  fome  time  adually 
in  view,  which  is  called  CONTEMPLATION  :  and  fecond- 
ly,  by  the  power  which  we  have  to  revive  again  in 
our  minds  thofe  ideas,  which,  after  imprinting,  have 
difappeared,  or  have  been,  as  it  were,  laid  out  of 
fight  *,  as  when  we  coneeive  heat  or  light,  yellow  or 
fweet,  the  objed  being  removed.  This  (he  fays)  is 
MEMORY  *,  which  is,  as  it  were,  the  ftorehoufe  of  our 
^EJfay,  ideas  *. 

book  ii.  To  explain  this  more  fully,  he  immediately  adds  the 
«hap.  io.  following  obfervation  : — “  But  our  ideas  being  no¬ 
thing  but  adual  perceptions  in  the  mind,  whieh  ceafe 
to  be  any  thing  when  there  is  no  perception  of  them, 
this  laying  up  of  our  ideas  in  the  repofitory  of  the 
memory,  fignifies  no  more  than  this,  that  the  mind 
has  a  power  in  many  cafes,  to  revive  perceptions 
which  it  has  once  had,  with  this  additional  percep¬ 
tion  annexed  to  them,  that  it  has  had  them  before. 
And  in  this  fenfe  it  is,  that  our  ideas  are  faid  to  be 
in  our  memories,  when  indeed  they  are  adually  no¬ 
where  •,  but  only  there  is  an  ability,  in  the  mind,  when 
it  will,  to  revive  them  again,  and,  as  it  were,  paint 
them  anew  on  itfelf,  though  fome  with  more  fome 
with  lefs  difficulty,  fome  more  lively  and  others  more 
X 
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obfeurely.  And  thus  it  is,  by  the  affiftance  of  this  Retention 
faeulty,  that  we  are  faid  to  have  all  thofe  ideas  in  our  ,anc^  *  ea"*, 
underftandings,  which,  though  we  do  not  adually  con¬ 
template  them,  yet  we  can  bring  in  fight,  and  make 
appear  again,  and  be  the  objeds  of  our  thoughts,  with¬ 
out  the  help  of  thofe  fenfible  qualities  which  firft  im¬ 
printed  them  there.” 

To  attempt  a  defence  of  the  accuracy  of  this  lan¬ 
guage  would  be  vain  \  but  as  the  author’s  meaning  is 
fuffieiently  obvious,  his  expreflions  may  be  eafily  and 
certainly  correded.  Had  Locke  faid— “  But  our 
ideas  being  nothing  but  feenes  or  appearances  in  the 
mind,  which  ceafe  to  be  any  thing  when  there  is  no 
perception  of  them,  this  laying  up  of  our  ideas  in  the 
repofitory  of  the  memory  fignifies  no  more  but  this, 
that  the  mind  has  a  power,  in  many  cafes,  to  revive 
feenes  which  it  has  once  viewed,  with  this  additional 
perception  annexed  to  them,  that  it  has  viewed  them 
before  j”  there  would  have  been  no  room  for  the  many 
petulant  remarks  wffiich  have  been  made  upon  the  paf- 
fage.  .  59 

But  againft  this  account  of  memory,  a  much  heavier  cbje&ed  t©. 
charge  has  been  brought  than  that  whieh  regards  the 
propriety  of  the  language.  It  has  been  faid,  that  the 
additional  perception,  which,  according  to  Loeke,  at¬ 
tends  the  revival  of  our  ideas  by  the  power  of  me¬ 
mory,  1 1  would  be  a  fallacious  perception,  if  it  led 
us  to  believe  that  we  had  them  before,  fince  they  ean- 
not  have  two  beginnings  of  exiftenee  :  nor  ean  we 
believe  them  to  have  two  beginnings  of  exiftenee  ;  we 
can  only  believe  that  we  had  formerly  ideas  or  percep¬ 
tions  very  like  to  them,  though  not  identically  the 
fame.”  Let  us  examine  this  queftion  fomewhat  nar¬ 
rowly  :  for  if  it  be  really  true,  that  in  the  fenfe  in 
whieh  the  word  fame  is  here  ufed,  we  cannot  twice 
contemplate  the  fame  idea,  all  confidence  in  memory 
would  feem  to  be  at  an  end.  6o 

Suppofe  a  man  to  ftand  on  fome  of  the  rifing  The 
grounds  about  Edinburgh,  the  Caltonhill  for  inftance,  V1~ 
and  from  that  eminence  to  view  the  glorious  profped 
of  the  coaft  of  Fife,  the  ocean,  the  frith  of  Forth, 
and  the  little  iflands  Scattered  in  the  frith.  Let  him 
go  away,  and  return  next  day  to  the  fame  plaee,  and 
look  the  fame  way  :  we  would  afk  whether  he  has 
the  fame  view  or  perception  which  he  had  the  day  be¬ 
fore  ?  The  man  muft  furely  be  very  captious  who 
would  fay  that  he  has  not :  and  yet  it  is  certain  that  the 
energy  of  mind  by  whieh  he  perceives  on  one  day  can¬ 
not  be  identically  the  fame  with  that  by  which  he 
perceived  on  another  ,  nor  are  the  rays  of  light  whieh 
fall  upon  his  eyes  on  the  feeond  day,  identically  the 
fame  with  thofe  which  fell  upon  his  eyes  and  occa- 
fioned  vifion  on  the  firft  day.  Let  the  fame  man  now 
ffiut  his  eyes,  and  contemplate  the  various  objeds  at 
which  he  had  been  juft  looking.  They  will  appear 
to  him  in  all  refpeds  the  fame  as  when  viewed  by 
means  of  his  organs  of  fight,  only  fainter  and  left  di¬ 
ftind,  with  this  additional  eonvidion,  that  the  imme¬ 
diate  objeds  of  his  prefent  contemplation  are  not  real 
external  things,  but  ideas  or'  mental  reprefentations  of 
thofe  things  which  had  fo  lately  been  the  objeds  of  his 
fight.  Let  him  think  no  more  about  the  matter  for 
fome  days,  and  then  exert  his  powers  of  memory.  We 
have  no  hefitation  to  fay,  that  in  the  fenfe  of  the  word 
fame ,  as  ufed  by  Mr  Locke,  the  very  fame  ideas  will 

recur. 
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and  Ideas!  ™  and  be  prefent  to  Ids  intellect  which  were  pre- 
L  ^ient  to  it  at  the  former  contemplation.  The  fecond 
energy  o  memory  or  imagination,  or  whatever  it  may 
be  called,  is  not  indeed  identically  the  fame  with  the 
nrlt  ;  new  is  that  agitation  or  motion,  or  whatever 
?jber.  affe&ion  of  the  brain  is  necclfary  to  memory, 
identically  the  fame  at  the  fecond  time  as  at  the  firit  : 
-but  the  mind  exerting  itfelf  in  the  very  fame  manner 
at  the  one  time  as  at  the  other,  produces  the  fame 
kind  of  agitation  in  the  brain,  and  is  itfelf  aHoded  in 
the  very  lame  way  at  the  fecond  as  at  the  fir  if  excr- 
^tmn  Whence  it  follows,  that  the  fecond  ideal  feene 
will  be  as  much  the  fame  with  the  firft,  as  the  fecond 
vfua/ perception  is  the  fame  with  the  and  the  two 
ideal  fcenes,.and  the  two  aftual  perceptions,  arc  re- 
fpefhvely  faid  to  be  the  fame  with  each  other,  only 
ecaule  they  imprefs  the  mind  with  a  conviaion  that 
they  were  occafioned  by  the  fame  external  objeas. 

But  though  wc  think  Locke’s  doarine,  with  re- 
ipea  to  memory,  may  be  thus  eafily  vindicated  from 
the  charge  of  fallacioufnefs,  we  muff  acknowledge  that 
to  us  it  appears  not  to  be  of  much  value.  It  teaches 
nothing,  but  that  the  mind  has  a  power  to  retain  ideas 
of  thofe  objeas  which  it  formerly  perceived,  and  in 
many  inftanccs  to  recal  them  as  occalion  may  require. 
But  thefe  are  truths  known  to  all  mankind,  to  the 
clown  as  well  as  to  the  philofopher. 

Philofophers  in  general  have  paid  lefs  regard  to  the 
retentive  faculties,  of  the  mind  than  to  its  original 
powers  of  perception.  Perhaps  they  imagined,  °that 
as  memory  depends  upon  perception,  and  in  fomc  re- 
fpeas  appears  to  refemble  it,  a  competent  knowledge 
of  the  nature  of  the  former  faculty  would  lead  to  that 
of  the  fecond.  Be  this  as  it  may,  Mr  Hume,  who  was 
at  fome  pains  to.  detail  his  notions  of  perception,  has 
in  his  Philofophieal  Effays  only  dropt  concerning  me¬ 
mory  and  imagination  a  few  hints,  fo  loofely  thrown 
together,  that,  if  he  had  not  elfewhere  exprclfed  him- 
felf  with  more  precision,  it  would  have  been  difficult 
to  difeover  his  real  meaning.  According  to  him,  that 
which  is  commonly  called  th  t  perception  of  an  external 
objedl ,  is  nothing  but  a  ftrong  impreffion  upon  the 
mind  \  and  that  which  is  called  the  remembrance  of  a 
paf  objedl,  is  nothing  but  a  prefent  impreffion  or  idea 
weaker,  than  the  former.  Imagination  is  an  idea  weak- 
on  or  impreffion  which  he  calls  memory . 

This  feems  to  be  a  wonderful  abufe  of  language.  Im- 
preffions  are  not  perceptions  •,  and,  ifpoffible,  they  can 
fiill  Ms  be  called  ideas,  which  are  but  fecondary  per¬ 
ceptions.  It  is  liketvife  far  from  being  true,  that  an 
idea  of  imagination  has  neceifarilv  lefs  vivacity  than 
an  idea  of  memory.  We  have  feen  Mr  Hume,  and 
have  at  the  prefent  moment  an  idea  of  his  form  and 
drefs :  we  can  liketvife  imagine  to  ourfelves  a  centaur  ; 
.and  though  a  centaur  was  .  never  feen,  and  therefore 
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cannot  be  an  impreffion  repeated  by  memory,  our  idea  of  R«em  J 

l  ’e,  ,m0n1^rr1S  |nuch  more  lu'ely  and  diitina  than  that  an<l  Ideas, 
o±  the  philolopher. 

.  Dr  1*eid  having  obferved  of  memory  *,  that  it  is  by  nf  / 
it  we  have  an  immediate  knowledge  of  things  paft  ;  field' 
that  it  mull  have  an  objeft  ;  that  in  this  relped  it  a-* 
grees  with  perception,  but  differs  from  fenfation,  which t!>e  lnM- 
has  no  objedl  but  the  feeling  itfelf;  and  that  every leJlual 
man  can  dilhnguifti  the  thing  remembered  from  the  jZT' ^ 
remembrance  of  it-proceeds  to  inquire  what  memory 
is.  And,  “  Iirft  (lays  he),  I  think  it  appears  that 
memory  is  an  original  faculty  given  us  by  the  Author 
of  our  being  of  which  we  can  give  no  account  but 
that  we  are  fo  made.  The  knowledge  (continues  he) 
which  I  have  of  things  part  by  my  memory,  feems  to 
me  as  unaccountable  as  an  immediate  knowledge  would 
be  of  things  to  come  (f)  ;  and  I  can  give  no  reafon 
why  I  fliould  have  the  one  and  not  the  other,  but  that 
fuch  is  the  will  of  my  Maker.  I  find  in  my  mind  a 
diltindt  conception  and  a  firm  belief  of  a  feries  of  paft 
events  ;  but  how  this  is  produced  1  know  not.  I  call 
it  memory  ;  but  t’  :s  is  only  .giving  a  name  to  it ;  it  is 
not  an  account  of  its  caufe.  I  believe  molt  firmly  what 
1  dittindtly  remember;  but  l  ean -give  no  reafon  of  this 
belief.  It  is  the  infpiration  of  the  Almighty  which 
gives  me  this  undemanding.  When  I  believe  the  truth 
of  a  mathematical  axiom  or  of  a  mathematical  propo- 
fition,  I  fee  that  it  mult  be  fo  :  every  man  who  has  the 
lame  conception  of  it  fees  the  fame.  There  is  a  ne- 
celfary  and.  an  evident  connexion  between  the  fubjedt 
and  the  predicate  of  the  propofition  ;  and  I  have  all 
the  evidence  to  fupport  my  belief  which  I  can  poffibly 
conceive.  When  I  believe  that  I  waflied  my  hands  and 
face  this  morning,  there  appears  no  neceflity  in  the 
truth  of  the  propofition.  It  might  be  or  it  might  not 
be. .  A  man  may  dittindtly  conceive  it  without  be¬ 
lieving  it  at  all.  How  then  do  I  come  to  believe  it ? 

■I  remember  it  dittindtly.  'This  is  all  I  can  fay.  This 
remembrance  is  an  adt  of  my  mind.  Is  it  impofiible 
that  this  adt  fhould  be,  if  the  event  had  not  happened  ? 

I  confefs  I  do  not  fee  any  necefiary  connexion,  be- 
tween  the  one  and  the  other.  If  any  man  can  fhow 
f-ch  a  necefiary  connexion,  then  I  think  that  belief 
wmch  we  have  of  what  we  remember  will  be  fairly  ac¬ 
counted  for  :  but  if  this  cannot  be  done,  that  belief  is 
unaccountable;  and  we  can  fay  no  more  but  that  it  is 
the  rcfult  of  our  conftitution.  Our  original  faculties 
are  all  unaccountable :  Of  thefe  memory  is  one.  He 
only  who  made  them  comprehends  fully  how  they  are 
made,  and  how  they  produce  in  us  not  only  a  concep¬ 
tion,  but  a  firm  belief  and  aflurance,  of  things  which 
it  concerns  us  to  know.” 

On  this  account  of  memory  we  {hall  make  no  re¬ 
marks.  There  is  a  certain  fenfe  of  the  words,  in  which 
every  thing  which  the  author  has  faid  on  the  fubjedt  is 

undoubtedly 


to  uI)aIft™°r„yofiZnd3  T1  the  ft.ate  °f  lue  brain  “  :t  has  bcen  affeaed  in  Paft  perceptions,  this  appears 
able  to  us  Z  SI  ' T  T  I1"  ZeI1ff  aUt,h°r  means  notI,in8  »ore,  than  that  i{  is  as  unaoccount- 

caufe  rem’emhranoi  ^  T'"  !hould  Caufe  PerceP.tlon,  and  the  veftiges  of  thofe  impreflions  fiiould 

(ions  on  the  brabi  *Tf  nnn  **  not  perceive  things  to  come  without  the  intervention  of  impref- 

Of  that  rei  i  i  wh;v)  iliib\h‘iS  meanln?’  n°  ™an  ,viU  controvert  it  :  for  it  is  impofiible  to  di hover  the  nature 
b-oni  ex^crtencc]  h  f  ^  betWeen  an  ™Preffion  and  perception;  but  that  there  is  fuch  a  relation,  we  know 
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'  crention  undoubtedly  juft  \  and  it  would  be  very  uncandid  to 
;id  Ideas,  take  ^£3  words  in  any  other  fenfe.  But  though  me* 
mory,  as  it  is  the  refult  of  that  eonftitutioa  which  was 
given  us  by  God,  and  not  the  offspring  of  habit  or 
human  contrivance,  is  unqueflionably  an  original  fa¬ 
culty  and  though  it  is  therefore  impoftible  to  account 
for  it  fo  fully  as  to  filence  every  inquiry  which  may  be 
made,  yet  we  could  wifli  that  Dr  Reid  had  bellowed 
a  little  more  pains  upon  it,  in  order  to  difeover  if  pof- 
llble  in  what  refpeds  it  refembles  or  differs  from  per¬ 
ception.  He  has  well  obferved,  that  there  are  laws  of 
nature  by  which  the  operations  of  the*  mind  are  regu¬ 
lated,  as  well  as  laws  of  nature  which  govern  the  ma¬ 
terial  fyftem.  As  the  latter  are  the  ultimate  conelu- 
fions  which  the  human  faculties  ean  reach  in  the  phi- 
lofophy  of  bodies,  fo  the  former  are  the  ultimate  con- 
elufions  which  we  can  reach  in  the  philofophy  of 
minds.  The  more  general  that  thefe  laws  are  in  both 
cafes,  the  more  ufeful  they  are  and  the  more  fatisfae- 
tory :  for  as  they  are  themfelves  inexplicable,  the 
fewer  they  arc  in  number,  and  the  more  eomprehenlive 
each,  the  fewer  will  thofe  phenomena  be  for  which  we 
can  give  no  account.  Thus,  as  we  know  not  what 
makes  the  planets  tend  to  the  centre  of  the  fun,  or 
heavy  bodies  tend  to  the  eentre  of  the  earth,  we  can 
give  no  other  aecount  of  thefe  phenomena,  but  that, 
as  they  appear  to  be  of  the  fame  kind,  it  is  reafonable  to 
conclude  that  they  proeeed  from  limilar  e aufes.  What 
the  eaufe  is  of  this  tendency  of  bodies  towards  each 
other,  we  know  not.  We  eall  it  gravitation,  and  em¬ 
ploy  it  to  account  for  all  phenomena  of  the  fame  kind. 
In  like  manner  it  is  univerfally  allowed,  that  as  we 
know  not  how  mind  and  matter  operate  upon  each 
other,  there  is  fomething  in  perception  wholly  unac¬ 
countable.  That  perception  follows  fenfation  ;  and 
that  there  is  no  fenfation  which  is  not  occafioned  by 
feme  affedion  of  the  brain,  proceeding  from  feme  im- 
preflion  ab  extra  ;  we  have  the  evidence  of  experience  : 
but  how  a  particular  affedion  of  the  brain  ftiould  ex¬ 
cite  a  fenfation  in  the  mind,  we  know  not  *,  though  we 
may  here,  as  in  the  corporeal  fyftem,  attribute  limilar 
effeds  to  the  fame  or  limilar  eaufes.  Thus,  if  when 
we  exert  an  ad  of  memory  we  have  the  fame  appear-* 
ance  of  things  as  in  the  original  ad  of  perception,  the 
rules  of  philofephizing  authorize  us  to  refer  both  phe¬ 
nomena  to  the  fame  general  law  5  juft  as  they  autho¬ 
rize  us  to  refer  the  motion  of  the  planets  and  of  pro¬ 
jectiles  to  the  fame  general  law.  O11  the  other  hand, 
if  we  perceive  no  limilarity  between  memory  and  per¬ 
ception,  we  have  made  no  progrefs  in  the  philofophy 
of  mind  \  for  in  that  eafe  we  have  difeovered  two  phe¬ 
nomena  proceeding  from  two  eaufes  totally  different 
from  each  other,  and  both  inexplicable.  Although  w& 
fcarcely  hope  to  throw  any  light  upon  a  fubjed  which 
Dr  Reid  has  not  attempted  to  illuftrate,  we  Hull  ftate 
a  few  facts  refpecting  the  memory,  and  fubmit  to  the 
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reader  the  concluftons  to  which  we  think  thefe  facts  Retention 
lead  and  ^eas# 

1 .  Objects  once  perceived  by  the  fenfes,  when  re-  ^ 
ealled  to  the  mind  by  the  power  of  memory,  appear  The  ap- 
precifely  the  fame  as  in  the  original  perception,  only  pearance  of 
lefs  diftind  *.  For  example,  having  feen  yefterday  a 
fpreading  oak  growing  on  the  bank  of  a  river,  and-^^*^  by- 
having  heard  a  Ihepherd  play,  and  handled  a  fquare  the  power 
ftone,  we  endeavour  to  recal  to  our  mind  thefe  objeds  of  memory, 
which  are  now  abfent.  How  is  this  operation  per-  *  Appendix 
formed  ?  Do  we  endeavour  to  form  in  our  minds  pic-  t0  ~ 
tures  oi  them  or  reprelentative  images  i  or,  docs  our  Criticifnu 
intelled  furvey  the  types  or  forms  which,  according 

to  Ariftotle,  thofe  objeds  left  in  the  imagination  when 
originally  perceived  ?  Neither  of  thefe  things  is  done. 

We  conceive  ourfelves  as  Handing  in  the  fame  plaee 
•where  we  flood  yefterday  \  upon  whieh  we  have  per¬ 
ceptions  of  the  objeds  fimilar  in  all  refpeds  to  the 
perceptions  whieh  we  had  when  we  employed  our  eyes, 
our  ears,  and  our  hands.  The  tree  appears,  as  it  were, 
before  us  j  faint  indeed,  but  attended  with  all  the  ob¬ 
jeds  which  we  obferved  around  it  yefterday  :  we  feem 
to  hear  the  found  of  the  pipe  eonfufedly,  and  at  a  dis¬ 
tance  j  to  move  our  hands  over  the  ftone,  and  to  feci 
the  fame  furfaces  and  the  fame  angles  whieh  we  felt  in 
the  original  perception.  In  this  reeolledion  wTe  are- 
not  confeions  of  pidures  or  images  more  than  in  the 
original  furvey.  The  perceptions  feem  to  be  of  the. 
tree  and  river  themfelves,  of  the  found  itfelf,  and  of 
the  ftone  itfelf,  cxadly  as  at  the  firft  j  and  yet  we  are 
fatisfied  that  in  the  ad  of  remembrance  we  perceive  no 
fuch  objed  as  a  real  tree,  pipe,  or  ftone.  That  thefe 
are  fads,  every  man  muft  be  convinced  who  attends  to 
the  energies  of  his  own  mind  when  exerting  the  powers 
of  retention  :  and  therefore  it  is,  in  our  opinion,  with 
no  impropriety  that  Mr  Harris  fays,  we  may  eall  SENSE, 
if  we  pleafe,  a  kind  of  tranfient  imagination  ;  and  ima¬ 
gination,  on  the  contrary,  a  kind  of  permanent  fenfe  ; 
for  if  thefe  two  faculties,  as  far  as  the  mind  or  intelled 
is  concerned,  be  not  the  fame,  they  feem  to  refemble 
eaeh  other  much.  64 

2.  The  primary  perception  of  a  vifible  objed  is  more  What  ideas 
complete,  lively,  and  diftind,  and  remains  longer  in  remai£  . 
the  fenforium ,  than  that  of  any  other  objed.  WeJ^Jn 
know  likewife  by  experience,  that  an  idea  or  fecondary  mory. 
perception  of  a  vifible  objed  is  as  much  more  complete, 

lively,  and  diftind,  than  the  idea  of  any  other  objed, 
as  was  the  primary  perception  5  and  that  we  remember 
things  which  we  have  feen  for  a  longer  time  than 
founds  which  we  have  heard,  or  than  tangible  objeds 
which  we  have  only  handled.  Yet  there  feems  to  be 
a  conftant  deeay  of  all  our  ideas,  even  of  thofe  which 
are  ftruek  (g)  deepeft  and  in  minds  the  moft  retentive  \ 
fo  that  if  they  be  not  frequently  renewed  by  repeated 
exercife  of  the  fenfes,  or  by  refledion  on  thofe  objeds 
which  at  firft  oceafioncd  them,  the  print  (g)  wears 

out, 
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(g)  Thefe  expreftions,  whieh  mention  ideas  as  tilings  whieh  are  deep  fruck ,  and  as  prints  which  wear 
out ,  are  the  expreffions  of  Loeke.  We  hope  it  is  needlefs  to  warn  our  readers,  that  they  are  ufed  by 
us,  as  they  were  by  him,  in  a  metaphorical  fenfe.  On  thefe  Eibjeds  it  is  impofiible  to  write  without  me¬ 
taphor  )  which,  while  the  meaning  is  obvious,  no  man  will  condemn,  who  refleds  that  the  words  of  lan¬ 
guage  were  not  invented  by  metaphyficians,  and  are  for  the  moft  part  literally  fignificant  only  of  fenfible. 
objeds. 
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out,  and  at.  laft  there  remains  nothing  to  be  feen. 
L**—  ( eaS'  Concerning  ideas,  it  is  eafy  to  remark,  that  thofe  re¬ 
main  longed  and  cleared  in  the  memory  which  are 
derived  from  two  or  more  fenfes,  efpecially  if  the  fenfe 
of  dght  be  one  of  the  number,  or  which  are  oftened 
refredied  by  a  return  of  the  obje&s  which  produced 
them.  Hence  a  man  has  a  longer  and  more  diftinCt 
remembrance  of  what  he  has  feen  than  of  what  lie  has 
only  heard,  of  what  he  has  both  feen  and  felt  than  of 
what  he  has  only  feen ;  and  the  ideas  which  we  have 
of  heat  and  cold,  of  hunger  and  third,  and  of  all  thofe 
things  which  mod  frequently  affeCi  our  fenfes,  are  ex¬ 
tremely  clear,  and  are  never  quite  lod  whild  the  mind 
retains  any  ideas  at  all. 

3.  Memory  appears  to  be  a  kind  of  habit,  which  is 
not  always  in  exercife  with  regard  to  things  we  je- 
member,  but  is  ready  to  fugged  them  when  there  is 
occadon.  The  mod  perfect  degree  of  this  habit  is, 
when  the  thing  prefents  itfelf  to  our  remembrance 
fpontaneoully,  and  without  labour,  as  often  as  there 
is  occadon  A  fecond  degree  is,  when  the  thing  is 
forgotten  for  a  longer  or  fhorter  time,  even  when  there 
is  occadon  to  remember  it,  and  yet  at  lad  fome  inci¬ 
dent,  fuch  as  a  violent  padion  *,  which  agitates  the 
"whole  mind  and  fenforium,  tumbles  the  idea,  as  it 
were,  out  of  its  dark  corner,  and  brings  it  into  view 
Powers  of  ^v*^out  any  fearch.  A  third  degree  is,  wThen  we  cad 
Man ,  J  about  and  fearch  for  what  we  would  remember,  and 
Locke's  Ef-  after  fome  labour  find  it  out.  This  fe arching  faculty 
fay,  &c.  of  the  foul  is  by  Aridotle  called  otva[6vvin$y  by  Hr  Reid 
and  others  reminifcence ,  and  by  Mr  Harris  recolle&ion . 
Should  it  be  faid,  that  what  we  will  to  remember  we 
mud  already  conceive,  as  we  can  will  nothing  of  which 
we  have  not  a  conception  ;  and  that,  therefore,  a  will 
to  remember  a  thing,  feems  to  imply  that  we  remember 
it  already — we  anfwer,  with  Hr  Reid,  that  when  we 
will  to  remember  a  thing,  we  mud  indeed  remember 
fomething  relating  to  it ;  but  we  may  have  no  pofitive 
idea  or  conception  of  the  thing  itfelf,  but  only  of  the 
relation  which  it  bears  to  that  other  thing  which  we  do 
remember.  Thus,  one  remembers  that  a  friend  char¬ 
ged  him  with  a  commiflion  to  be  executed  at  fuch  a 
place,  but  he  has  forgotten  what  the  commidion  was. 
He  applies  himfelf  to  difeover  it ;  and  recollefls  that  it 
was  given  by  fuch  a  perfon ,  upon  fuch  an  occafion ,  in 
confequence  of  fuch  a  converfation  :  and  thus  by  a  train 
of  thought  he  is  led  to  the  very  thing  which  he  had 
forgotten  and  wifhed  to  remember.  To  this  operation 
it  is  not  always  necelfary  that  the  relations  between  the 
Various  ideas  which  the  mind  turns  over  be  very  clofe, 
or  have  their  foundation  in  nature  ;  for  a  cafual  con¬ 
nexion  is  often  fufficient.  Thus,  from  feeing  a  garment, 
we  think  of  its  owner  *,  thence  of  his  habitation  ;  thence 
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By  thefe  means  all  the  parts  of  the  fimultanecus  im-  Retenti 
predion  *,  and  confequently  of  the  perception  occa-  aij(i  kta 
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fioned  by  that  imprefiion,  are  fo  intimately  adbeiated  *H(irtli 
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of  woods  ;  thence  of  timber  ;  thence  of  fhips ;  thence 


of  admirals  ;  thence  of  cannons,  iron,  furnaces,  and  for- 


66  ges,”  &c. 

In  recollec-  That,  in  the  procefs  of  recollection,  one  idea  fhould 
idea  fug-  an°ther,  may  be  eadly  accounted  for.  When, 

gefts  an-  perception,  our  minds  are  expofed  to  the  induence 
other,  and  of  external  objeCts,  all  the  parts  and  properties,  and 
why  even  the  accidental  variable  adjun&s  of  thefe  objeCts, 

are  perceived  by  full-grown  men  at  the  fame  time ;  fo 
that  the  whole  group  makes  but  one  impreflion  upon 
^ur  organs  of  fenfe,  and  confequently  upon  the  mind. 


or  linked  together,  that  the  idea  of  any  one  of  them  Qn 
recurring  at  any  future  period,  generally  introduces 
the  ideas  of  all  the  reft.  But  as  the  neceffary  parts 
and  properties  of  any  thing  are  more  clofely  linked 
together,  and  occur  more  frequently  than  any  parti¬ 
cular  variable  adjun&s,  it  is  obvious,  that  by  the  idea 
of  any  one  of  thefe  properties,  the  idea  of  the  reft, 
and  of  the  objeCl  itfelf,  will  be  more  readily  introdu¬ 
ced  than  by  the  idea  of  any  variable  adjunft.  It 
feems,  however,  to  be  certain,  that  wTe  have  no  power 
of  calling  up  any  idea  at  pleafure,  but  only  fuch  as 
have  a  connexion,  either  in  nature  or  by  means  of 
former  affociations,  with  thofe  that  are  at  any  time 
prefent  to  the  mind.  Thus  the  fight,  or  the  idea,  of 
any  particular  perfon,  generally  enables  us  to  recoi¬ 
led  his  name,  becaufe  his  name  and  his  perfon  have 
been  conftantly  affociated  together.  If  that  fail  to 
introduce  the  name,  we  are  at  a  lofs  and  cannot  re¬ 
coiled  it  at  all  till  fome  other  alfociated  circumftance 
help  us.  In  naming  a  number  of  words  in  a  fentence, 
or  lines  in  a  poem,  the  end  of  each  preceding  word  or 
line  being  conneded  with  the  beginning  of  the  word 
or  line  whicli  fucceeds  it,  we  can  eafily  repeat  them 
in  that  order  5  but  we  are  not  able  to  repeat  them 
backwards  with  any  eafe,  nor  at  all  till  after  many 
fruitlefs  efforts.  By  frequent  trials,  however,  we  ac¬ 
quire  at  laft  a  facility  in  doing  it,  as  may  be  found  by 
making  the  experiment  on  the  names  of  number  from 
one  to  twenty.  It  is,  indeed,  probable,  that  in  the 
wildeft  flights  of  fancy ,  no  fingle  idea  occurs  to  us 
but  fuch  as  had  a  connexion  with  fome  other  idea, 
perception,  or  notion,  previoufly  exifting  in  the 
mind,  as  lhall  be  Ihown  more  fully  in  a  fubfequent 
chapter. 

4.  u  Memory  appears  to  depend  entirely  or  chiefly  memory 
upon  the  ftate  of  the  brain  f.  For  difeafes,  concufllons  flePemh  0Ij 
of  the  brain,  fpirituous  liquors,  and  fome  poifons,  im-  J^0 
pair  or  deftroy  it ;  and  it  generally  returns  again  with-j.  Hartley 
the  return  of  health,  from  the  ufe  of  proper  medicines  on  Man . 
and  methods.  It  is  obfervable,  too,  that  in  recovering 
from  concuflions  and  other  diforders  of  the  brain,  it  is 
ufual  for  the  perfon  to  recover  the  power  of  remem¬ 
bering  the  then  prefent  common  incidents  for  minutes, 
hours,  and  days,  by  degrees  5  alfo  the  power  of  recal¬ 
ling  the  events  of  his  life  preceding  his  illnefs.  At 
length  he  recovers  this  laft  power  perfectly ;  and  at  the 
fame  time  forgets  almoft  all  that  paft  in  his  illnefs, 
even  thofe  things  which  at  firft  he  remembered  for  a 
day  or  two.  Now  the  reafon  of  this  feems  to  be,  that 
upon  a  perfect  recovery  the  brain  recovers  its  natural 
ftate,  and  all  its  former  affe&ions  and  tendencies ;  but 
that  fuch  affections  or  tendencies  as  took  place  during 
the  preternatural  ftate,  i.  e.  during  the  patient’s  illnefs, 
are  obliterated  by  the  return  of  the  natural  ftate.” 

All  this  wre  are  induced  to  believe  ;  becaufe,  though 
it  is  a  faCt  incontrovertible,  that  in  certain  difeafes  the 
memory  it  impaired,  and  recovers  its  vigour  with  the 
return  of  health,  it  is  not  conceivable  that  the  mind 
itfelf  fhould  fuffer  any  change  by  difeafes,  concuflions, 
or  fpirituous  liquors,  See. 

From  thefe  fa£ls  we  are  ftrongly  inclined  to  con¬ 
clude, 
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Retention  elude,  that  the  power  of  the  mind ,  or  immaterial  (h) 
and  Ideas,  principle, .by  which  it  remembers  paid  events,  differs  not 
from  that  by  which  it  perceives  prefent  objects.  In 
External  perception,  impreffions  are  made  upon  the  organs  of 
abjedls ope- fenfe,  which  arc  communicated  to  the  brain;  and,  by 
, ratin' on  fome  unknown  means,  occafion  fenfations  which  are 
thC  ^forae  f°U°wed  by  tlie  perception  of  the  external  objedl. 
Permanent6  When  by  the  power  of  memory  we  recal  pafl  objects 
'effedt  in  the  of  fenfe,  the  mind  has  the  fame  view  of  them  as  in  the 
brain.  original  perception,  except  that  they  appear  fainter, 
lefs  diftindl,  and  generally  more  diftant.  We  have, 
therefore,  reafon  to  conclude,  that  in  the  adl  of  re¬ 
membrance  the  brain  is  affedlcd  in  the  fame  way, 
though  not  fo  forcibly,  as  in  perception.  That  me¬ 
mory  depends  as  much  as  perception  upon  the  Hate  of 
the  brain,  is  confirmed  by  daily  experience ;  and 
therefore  there  cannot  be  a  doubt  but  that  external 
objects,  operating  upon  the  fenfes,  nerves,  and  brain, 
leave  fome  permanent  effedl  behind  them.  What  that 
effedl  precisely  is  we  cannot  know,  and  we  need  not 
defire  to  know  ;  but  that  they  leave  fome  effedl  we 
have  as  good  evidence  as  that  the  planets  are  moved 
round  the  fun  by  forces  of  the  fame  kind  with  thofe 
by  which  projedliles  are  moved  on  the  earth.  Could 
we  fuppofe  that  they  leave  real  prints  or  impreffions  be¬ 
hind  them,  which  we  confefs  to  be  very  little  probable, 
memory  would  feem  to  be  nothing  but  the  perceptive 
power  of  the  mind  turned  to  thofe  impreflions.  If  the 
permanent  effedl  of  impreffions  by  external  objedts  be, 
as  Dr  Hartley  fuppofes,  only  a  tendency  in  the  brain 
to  vibrate  as  in  the  original  perception,  remembrance 
will  rcfult  from  the  mind’s  operating  upon  the  brain 
as  in  adiual  perception ;  and  the  reafon  that  ideas  of 
memory  are  fainter  than  perceptions  of  fenfe,  is,  that 
the  former  arc  produced  by  a  fingle,  and  the  latter  by 
a  double,  operation. 

This  theory  appears  to  be  greatly  confirmed  by  the 
following  well  known  fadls,  that  children  foon  com- 
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too  moift  and  loft  to  retain  impreflions  Retention 
-  -  -  -  and  Ideas. 


Why  the 
memory 


advances  to  mit  to  their  memory  any  thing  which  they  under- 
perfeclion,  ffand,  and  as  foon  forget  it  ;  that  the  powers  of  me* 
and  then  mory  gradually  advance  to  perfedlion,  and  then  gra- 
decays.  ^  dually  decay ;  and  that  old  men  remember  more  di- 
ftindtly  what  they  perceived  in  their  youth,  than  what 
they  perceived  a  year  ago.  For  if  the  memory  be¬ 
longed  wholly  to  the  pure  intelledl,  and  had  no  de¬ 
pendence  upon  the  brain,  it  is  not  eafy  to  conceive 
how  it  fhould  advance  towards  a  ftatc  of  perfedlion 
and  afterwards  decay.  A  being  which  is  unextended 
and  indivifible,  can  fuffer  no  change  either  in  its  of¬ 
fence  or  in  its  faculties :  the  ideas  which  it  had  once 
retained,  it  would  retain  for  ever.  But  if  memory  be 
occafioncd  by  fome  relidt  of  fenfe  left  in  the  brain,  it 
is  eafy  to  fee  how  all  thofe  changes  fhould  take  place  : 
and  therefore,  though  wc  have  the  weight  of  Dr 
Reid’s  authority  againfl  us,  wc  cannot  help  thinking 
that  A  rift  otic  was  in  the  right,  when  he  imputed  the 
fhortnefs  of  memory  in  children  to  this  caufc,  that 
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their  brain  is 

made  upon  it ;  and  that  he  was  likewife  in  the  right, 
when  he  imputed  the  defedl  of  memory  in  old  men  to 
the  hardnefs  and  rigidity  of  the  brain,  which  hinders 
it  from  receiving  any  durable  impreffion. 

Another  argument  to  prove,  that  in  remembrance 
the  mind  adls  upon  fomething  left  in  the  brain  by 
the  impreffions  of  fenfe,  is  this,  that  nothing  can  adl 
but  where  it  is  prefent.  The  truth  of  this  axiom  is 
acknowledged  by  Dr  Reid,  and  wc  believe  by  all  man¬ 
kind  except  Dr  Prieftley  and  one  or  two  others, 
whofe  paradoxes  We  fhall  confidcr  afterwards.  Now 
it  is  confeffed,  that  in  recollcdlion  at  leaft  the  mind  is 
adlive  ;  and  therefore  it  muft  adl,  not  upon  an  objedl 
’which  lias  now  perhaps  no  exiftence,  and  certainly  no 
immediate  exiftence,  but  upon  fomething  left  by  that 
objedl  in  the  brain  or  fenforium,  to  ’which  the  mind  is* 
intimately  prefent. 

But  if  this  be  fo,  we  may  be  afked  how  it  comes  By  what 
to  pafs  that  men  never  confound  memory  with  per- means  WR 
ception,  nor  fancy  that  they  perceive  things  which  found 
they  only  remember  ?  If  perception  be  an  inference  mory  with 
drawn  from  certain  fenfations  excited  by  an  impref-  perception 
lion  on  the  brain,  and  if  remembrance  refult  from  the 
mind’s  operating  upon  rclidls  of  thofe  impreflions,  one 
would  think  it  natural  to  fuppofe,  that  in  both  cafes 
wc  have  adiual  perceptions,  though  in  the  one  cafe 
the  perception  muft  be  more  vivid  and  diftindl  than  in 
the  other.  To  this  we  anfwer,  That  previous  to  all 
experience,  perception  and  memory  arc  very  probably 
confounded  ;  and  that  ’wc  believe  a  man  brought  into 
the  world  with  all  his  faculties  in  their  full  natu - 
ral  perfedlion,  would  not  inftantly  be  able  to  diftin- 
guifti  what  he  remembered  from  what  he  perceived. 

This  we  know  to  be  the  cafe  with  refpedl  to  imagi¬ 
nation,  a  faculty  which  ftrongly  refembles  memory; 
for  in  dreams,  and  fometimes  even  in  waking  reveries, 

We  fancy  that  we  adlually  perceive  things  which  it  is 
certain  we  can  only  imagine.  A  very  fhort  experi¬ 
ence,  however,  would  enable  this  newly  created  man 
to  make  the  proper  diftindlion  between  remembrance 
and  perception.  For  let  us  fuppofe  him  to  be  brought 
into  a  dark  room,  and  foon  afterwards  a  candle  to  be 
introduced.  The  candle  would  give  him  a  vifible  fen- 
fation,  though  not  at  firft  the  perception  of  an  exter¬ 
nal  objedl.  Let  the  candle  after  fome  time  be  car¬ 
ried  out :  the  man  would  retain  a  vifible  idea ,  which 
he  might  confound  with  the  adiual  fenfation.  But  if, 
whilft  this  idea  remained  in  his  mind,  the  candle  were 
brought  back,  he  would  inftantly  feel  a  difference  be¬ 
tween  the  real  fenfation  and  the  idea,  when  both  were 
together  prefent  to  his  mind.  And  having,  in  fome 
fuch  manner  as  we  have  already  deferibed,  acquired  the 
power  of  perceiving  external  objedls  by  means  of  his 
fenfes,  he  would  foon  difeover,  without  any  effort  of  his 
own,  the  difference  between  adiual  perceptions  and  the 
ideas  treafured  up  in  his  memory. 

4  D  The 


(h)  Through  the  whole  of  this  and  the  preceding  chapters,  we  have  taken  it  for  granted,  that  the  fentient 
principle  in  man  is  not  material.  This  is  the  common ,  and,  as  fhall  be  fliown  afterwards,  the  moft  probable  opi¬ 
nion  :  but  whether  it  be  abfolutcly  certain  or  not,  makes  no  difference  on  the  theories  of  fenfation  and  percep¬ 
tion.  Thefc  are  obvioufty  neither  figure  nor  motion,  and  therefore  not  fubjedl  to  the  laws  which  govern  the 
material  world. 
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inside0'1  The  0n.ly  remaIning  difficulty  which  Teems  to  en- 
i — —  v~~  cumber  this  theory  of  remembrance,  is,  to  account  for 

7i  tlie  order  of  fucccffion  in  which  objeds  recur  to  the 

The  order  memory,  and  to  which  we  give  the  name  of  time. _ 

ofiu  efhonBut  this  difficulty  will  vanifti  when  we  have  afcertain- 
objldbre-  C<i  "diat  time  is.  At  prefcnt  it  is  fuffieient  to  obferve, 
cur  to  the  ^ia*  our  perceptions  of  external  objeds  remain  a  cer- 
memory.  tain  fpace  of  time  in  the  miiid  ;  that  this  time  is  differ¬ 
ent,  according  to  the  ftrength  and  other  circumftan- 
ce,5  of  the  im  predion  which  oceafioned  the  perception  j 
and  that  traces  ot  thofc  perceptions,  1.  e.  ideas ,  may  be 
recalled  after  the  intervention  of  other  trains  of  ideas 
and  at  very  different  intervals.  If  one  look  upon  a 
houfe,  and  then  Ihul  his  eyes,  the  impreffion  which  it 
made  upon  his  mind  will  not  inftantly  vaniffi  :  he  can 
contemplate  the  houfe  almoft  as  long  as  he  pleafes  5  and, 
by  the  help  of  various  affociated  eireumftances,  he  may 
recal  the  idea  feveral  years  afterwards,  and  refer  it  to 
the  original  perception. 

Brutes  have  before  we  difmiis  the  fubjed  of  retention,  it  may 
memory,  not  be  improper  to  take  notice  of  the  retentive  powers 
of  inferior  animals.  Ariftotle,  Locke,  Dr  Reid,  and 
almoft  every  philofopher  of  eminence  both  among  the 
ancient*  and  moderns,  have  maintained,  that  inferior 
animals  have  memory  as  well  as  men  ;  and  indeed  we 
do  not  perceive  how  the  fad  can  be  denied  of  the  more 
ported  animals,  and  thofe  with  whofe  operations  we 
are  bed  acquainted.  A  dog  knows  his  mafter  again 
after  a  long  abfence  ;  a  horfe  will  trace  baek  a  road 
which  he  has  but  once  travelled,  often  with  more  ac¬ 
curacy  than  his  rider  ♦,  and  it  is  well  known  that  many 
fpecies  of  hinging  birds  have  a  capacity  to  learn  tunes 
from  the  human  voice,  and  that  they  repeat  the  notes 
again  and  again,  approaching  nearer  and  nearer  to 
perfedion,  till  at  laft  they  Ting  the  tune  corredlv. 
Thefe  phenomena  can  be  accounted  for  only  by  fup- 
pofing,  that  in  the  brains  of  the  feveral  animals  traces 
are.  left  by  perception,  of  the  fame  kind  with  thofe 
which  perception  leaves  in  the  brain  of  man,  and  which 
are  the  caufe  or  occafion  of  his  remembrance.  With 
refped  to  this  point,  the  learned  author  of  Ancient 
Metaphysics  differs  from  his  mafter  Ariftotle.  Pie  al¬ 
lows  that  brutes  have  imagination,  but  denies  that 
they  have  memory  :  for  (fays  he)  “  memory  neceffa- 
rilv  implies  a  fenfe  of  time ,  and  what  is  JirJl  and  laji  ; 
but  brutes  have  no  idea  of  time,  or  of  firft  and  laft  ; 
and  it  is  certain  that  they  have  not  confcioufnefs  or 
refteflion,  by  which  only  they  eould  review  their  own 
operations.  At  the  fame  time  he  admits,  that  imagi¬ 
nation  in  the  brute  ferves  the  purpofe  of  memory  in 
us  j  for  whenever  he  fees  the  ohjed  that  is  painted  on 
his  phantafia ,  he  knows  it  again,  but  without  any  per¬ 
ception  of  the  time  when  he  firft  faw  it.”  But  that 
a  brute,  when  he  fees  the  objed  which  is  painted  on 
his  phantafia,  ftiould  know  it  again  without  referring 
it  to  a  former  perception,  is  plainly  impoffible.  The 
recognifance  of  any  thing  confifts  in  a  eonfeioufnefs 
of  its  having  been  perceived  before  ;  and  nothing  more 
than  fuch  recognifance  is  effentia!  to  memory.  The 
author’s  miftake  feems  to  lie  in  fuppofing  that  me¬ 
mory  neeeffarily  implies  a  fenfe  of  fome  determinate 
portion  of  paft  time  *,  Sut  we  furely  remember  many 
things  of  which  we  can  only  fay  that  we  have  former¬ 
ly  perceived  them,  without  being  able  to  afeertain 
the  precife  period  at  which  we  had  fuch  perceptions. 
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A  .  child  has  the  ufe  of  memory  fooner  than  he  ac-  Her 
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quires  the  faculty  of  lpcech  ;  but  he  muft  have  fpokeii 
and  even  reafoned  before  he  can  have  an  accurate  no-  — W — 
tion  of  time,  which,  as  lhall  be  ftiown  afterwards 
arifes.from  comparing  the  fleeting  fucceffion  of  our 
own  ldeas^with  the  permanence  of  ourfclves  and  other 
objeds.  The  author’s  diftindion  between  memory 
and  imagination  feems  to  be  on  all  accounts  impro¬ 
per.  Ariftotle  has  faid,  and  faid  truly,  that  there  is 
memory  of  ideas  as  well  as  of  fenfible  objeds  ;  mean¬ 
ing  by  ideas  general  conceptions  or  propofitions  :  but 
this  reviver  of  his  philofophy  is  inclined  to  fay,  “  that 
memory  is  only  of  ideas ,  confcquently  belongs  only  to 
man  ;  and  that  imagination  is  only  of  feniible  objeds, 
and  eonfequently  belongs  both  to  man  and  brute.”—! 

But  furely  man  remembers  what  he  has  feen  and  felt  as 
well  as  what  he  has  conceived  or  thought ;  and  if  ima¬ 
gination  and  memory  be  properly  diftinguifhed  by  Mr 
Harris,  the  reverfe  of  this  writer’s  dodrine  muft  be 
true,  viz.  that  imagination  belongs  only  to  man,  and 

memory  of  fenflble  objeds  both  to  man  and  brute . _ 

We  can  contemplate  in  imagination  the  idea  of  a  cen¬ 
taur  or  a  golden  mountain  ;  but  we  cannot  be  faid  to  re¬ 
member  them,  for  they  were  never  perceived.  That  a 
dog  can  contemplate  in  his  imagination  the  idea  of  a 
centaur  or  of  a  golden  mountain ,  we  have  not  the  lcaft 
reafon  to  fuppofe  ;  but  were  he  not  capable  of  viewing 
reli.ds  of  fenfe  repofed  with  him,  and  referring  them  to 
their  original  caufes,  he  could  not  poftibly  recognife  his 
mafter  after  a  day’s  abfence. 

Dr  Reid  and  the  fame  author  agree  with  Ariftotle, the Imu 
thinking  it  probable  that  brutes  have  not  reminif- of  moliec- 


cence,  or  the  power  of  recolledion  \  but  there  are 


tion. 


many  well-attefted  fads  which  feem  to  prove  the  con¬ 
trary.  We  ill  all  mention  one  which  fell  under  cur 
own  obfervation.  One  of  the  perfons  concerned  in 
this  work  was,  when  a  young  man,  abfent  for  five 
months  from  the  houfe  of  his  father.  Upon  his  re¬ 
turn,  a  dog  of  that  fpecies  which  is  commonly  called 
t he  Jheph end's  cur ,  and  which  had  been  in  the  poffcffien 
of  his  lather  only  a  few  months  before  his  departure, 
gazed  at  him  for  a  few  minutes  as  at  any  other  ftran- 
ger.  The  animal  then  began  to  walk  round  him  with 
looks  which  foon  attraded  his  notice.  This  made  him 
call  the  dog  by  the  name  which  he  bore  in  the  family, 
and  ftretch  out  his  hand  to  carefs  him,  when  the  crea¬ 
ture  inftantly  leaped  upon  him  with  all  that  appearanee 
of  attachment  which  thefe  animals  fo  commonly  exhibit 
upon  the  return  of  their  mafter  after  a  few'  days  abfence. 

If  this  was  not  recolledion,  we  ftiould  be  glad  to  know 
what  it  was,  for  we  cannot  diftinguifti  it  from  recollec¬ 
tion  in  men.  Indeed,  if  dogs  and  fornc  other  animals 
poffefs,  as  Ariftotle,  Locke,  and  others,  allow  them  to 
poffefc,  the  power  of  memory,  and  fomething  of  ratioci¬ 
nation  ;  and.  if,  as  Dr  Reid  exprcfsly  fays  *,  “  they  ex-*^x  ott 
ped  events  in  the  fame  order  and  fucceffion  in  which  the  liitel- 
they  happened  before  it  is  not  conceivable  that  they  let-tval 
can  be  wholly  deftitute  of  reminifcence,  or  the  novTer  Ptfvef* 
of  recolledion.  1  °f  M“*' 

1  hat  memory  is  a  faculty  of  the  firft  importance,  Memory 
cannot  be  denied  ;  fince  it  is  obvious,  that,  without  the  capable  of 
power  of  retaining  the  ideas  and  notions  which  we  re  imProve“ 
ceive  by  the  fenfes  and  other  faculties,  we  never  could  raent* 
make  any  progrefs  in  the  aequifition  of  knowledge, 
but  ftiould  begin  every  day,  nay  every  hour,  in  the 

fame 
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Or  in  pie  fame  ftate  of  ignorance  in  which  we  are  born.  That 
App  chen-  js  a  faculty  capable  of  improvement  by  exercife,  and 
fion  and  tjiat  there  are  fome  methods  of  exercife  better  adapted 
,_°n:^  _  .  for  this  purpofe  than  others,  has  been  fhown  elfewhere. 
See  Memory. 
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Chap.  III.  Of  Simple  Apprehension  and  Con¬ 
ception. 

The  ideas  received  into  the  mind  by  the  fenfes, 
and  treafured  up  in  the  memory  and  imagination,  are 
the  original  materials  of  human  knowledge.  It  is  by 
comparing  thofe  ideas  with  one  another,  or  by  analyz- 
,  ing  them  into  their  firft  principles,  that  we  acquire 
all  our  knowledge  in  mathematics  and  philofophy, 
and  indeed  all  the  knowledge  which  regulates  our 
conduct  through  life.  It  mud,  therefore,  be  of  im¬ 
portance  to  trace  the  progrefs  of  the  mind  in  her  vari¬ 
ous  operations  upon  thefe  materials  *,  beginning,  as  (lie 
certainly  begins,  with  that  which  is  mod  Ample,  and 
proceeding  regularly  to  thofe  which  are  more  complex 
and  difficult. 

Now  the  fil’d  operation  of  the  mind  about  her 
ideas  appears  plainly  to  be  that  which  logicians  term 
fimple  apprehenfion .  Having  yederday  obferved  a  tree 
or  any  other  object,  if  we  contemplate  the  idea  of  that 
tree  to-day  as  it  remains  in  the  imagination,  without 
comparing  it  with  any  other  idea,  or  referring  it  to 
any  external  objed,  we  perform  the  operation  which 
is  called  fimple  apprehenfion.  We  confider  fimple  ap- 
prehenfion  as  an  operation ,  becaufe  the  mind  in  the  ap- 
prehenfion  of  her  own  ideas  is  certainly  adive ;  {he 
turns  them,  as  it  were,  round  and  round,  and  views 
them  on  every  dde. 

Simple  apprehenjion  is  a  phrafe  which  is  commonly 
taken  to  be  of  the  fame  import  with  the  word  concep¬ 
tion  ;  and  in  the  ordinary  affairs  of  life  no  confufion  can 
arife  from  an  indiferiminate  ufe  of  the  two  words  :  but 
in  this  article  we  think  it  expedient  to  employ  the 
phrafe  prnple  apprehenfioji ,  to  denote  the  view  or  con¬ 
templation  of  thofe  ideas  only  which  the  mind  by  fen- 
fation  has  adually  received  from  external  objeds  •,  and 
the  word  conception  to  denote  the  view,  not  only  of 
thofe  ideas,  but  alfo  of  fuch  as  the  mind  fabricates  to 
herfelf.  Thus,  a  man  may  conceive  a  centaur,  but  we 
would  not  choofe  to  fay  that  he  may  apprehend  a  cen¬ 
taur  :  not  that  there  is  any  impropriety,  perhaps,  in  this 
laff  exprefliun  ;  but  as  there  is  certainly  a  difference 
between  apprehending  the  idea  of  what  has  been  feen  or 
felt,  and  conceiving  that  which  never  exifted,  perfpicuity 
requires  that  thefe  different  operations  be  expreffed  by 
different  narm  s. 

We  have  faid  that  the  mind  may  conceive  what 
never  exified  :  and  every  man  may  eafily  fatisfy  him- 
felf  that  what  we  have  faid  is  true  :  but  though  this  has 
been  frequently  called  the  creative  power  of  the  mind, 
it  has  in  fad  no  refemblance  to  creation .  The  mate¬ 
rials  of  all  our  mofi  complex  and  fantafiic  conceptions 
are  furniflhed  to  our  hands  by  fenfation  and  reflexion  •, 
nor  can  we  form  one  fimple  idea  which  was  not  origi¬ 
nally  received  by  fome  of  our  fenfes  from  external  ob¬ 
jects,  or,  as  (hall  be  fliowii  afterwards,  one  intelledual 
notion  which  was  not  acquired  by  refled  ing  on  the 
operations  of  our  own  minds.  To  explain  the  pro¬ 
eels  of  fantafiic  conception,  it  is  to  be  obferved,  that 
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in  every  fenfible  objed  we  perceive  at  once  feve-  Of  Sr  .  ,  .•••©* 
ral  things,  fuch  as  colour ,  figure,  extetifion  and  mo-  1 
tion  or  refi ,  &c.  Thefe  are  the  obje  cts  of  different  {  orK  t  p:  :on> 
fenfes :  but  they  are  not,  at  leaff  by  lull-grown  men,  v,,„— y— 
perceived  in  fucceflion,  but  all  at  once  ,  whence  it 
comes  to  pafs  that  the  memory,  or  the  imagination,  re¬ 
tains  not  feveral  diftind  and  disjointed  ideas,  but  the 
idea  of  one  coloured ,  figured ,  and  extended  object.  But 
when  we  compare  various  objeds,  or  the  ideas  of  va¬ 
rious  objeds,  together,  we  find  that  in  fome  refpeds 
they  agree  and  in  others  difagree  \  i.  e.  that  feveral  ob¬ 
jeds  affed  fome  of  our  fenfes  in  the  fame  way,  and 
other  fenfes  differently.  Thus  one  globe  is  black,  and 
another  white  ;  one  black  fubftance  is  circular  and 
hard,  and  another  fquare  and  foft.  In  the  firft  in- 
fiance,  the  two  globes  affed  our  fenfe  of  touch  in  the 
fame  way,  and  our  fer.fe  of  feeing  differently  ;  in  the 
fecond,  the  two  black  fubftances  affed  our  fi  ole  of 
fight  in  the  fame  way,  and  our  fenfe  of  touch  different- 

]y- 

From  obferving  this  difference  among  objeds  by 
means  of  the  different  fenfations  received  from  diem, 
the  mind  learns  to  analyze  its  original  ideas,  which  are 
copies  of  thofe  fenfations,  into  their  firft  principles, 
and  to  combine  thofe  principles  in  fuch  a  manner  as  to 
form  complex  ideas  of  objeds  which  were  never  ac¬ 
tually  perceived  by  the  fenfes.  Of  the  fimple  and  un¬ 
mixed  principles  which  compofe  thofe  complex  ideas, 
there  is  not  indeed  one  which  was  not  originally  re¬ 
ceived  by  fome  fenfe  \  fo  that  the  whole  difference  be¬ 
tween  complex  ideas  fabricated  by  the  nfind,  and 
thofe  which  are  the  rclid^  of  fenfation,  confifts  in  the 
order  in  which  the  conftituent  fimple  ideas  of  each  are 
put  together.  Thus,  no  man  ever  faw  a  mountain  of 
pure  gold  ;  and  therefore  the  idea  of  fuch  a  mountain 
can  be  in  no  human  mind  as  a  relid  of  fenfation  *,  but 
we  have  all  feen  pieces  of  gold  of  different  lizes,  and 
we  have  all  feen  mountains  ;  and  nothis  g  is  more  eafy 
than  to  conceive  a  piece  of  gold  extend*  d  on  all  (ides 
to  the  fize  of  a  mountain,  and  riling  out  of  the  earth. 

Again,  Though  no  perfon  ever  faw  a  centaur,  yet  it 
is  eafy  to  conceive  the  upper  parts  of  a  man  joined  to 
the  breaft  and  ffioulders  of  a  horfe.  In  thofe  inltanees, 
the  complex  conceptions  are  of  things  which  it  is  in  the 
higheff  degree  probable  never  had  a  real,  exillence,  and 
which  it  is  certain  we  never  perceived  as  exifling  :  but 
the  fimple  ideas  of  which  they  are  compofed  are  the 
relids  of  adual  fenfa-  ions  *  for  every  one  lias  per¬ 
ceived  as  really  exifling  the  body  of  a  liorfe  and  the 
upper  parts  of  a  man,  and  when  conceiving  a  centaur 
he  only  perceives  them  to  exift  united.  That  we  have 
not  in  the  imagination  one  fimple  and  unmixed  idea 
which  was  not  left  there  as  a  relid  of  fenfe*,  every  man 
will  be  convinced  who  (hall  trv  to  conceive  a  fimple 
colour  or  tafte  which  is  totally  different  from  all  the 
colours  and  tallies,  and  all  the  (hades  md  varieties  of 
tlnvn,  which  he  has  received  by  fenfa t ’011  \  but  his 
fimple  ideas,  though  all  received  from  without,  he  may 
put  together  in  numbevltfs  manners,  differing  from 
any  ordcf  in  which  he  has  ever  adually  perceived  the 
qualities  of  external  objeds  exifting.  Thwpowfc* 

Yet  even  this  power  of  the  mind  is  limited.  It  isof  concep- 
impofiible  to  put  together  a  number  of  contrary  and  tion  hmit- 
inconfifient  ideas,  in  fuch  a  manner  as  to  form  of  thcm^M^pff- 
one  complex  conception.  No  man,  for  infiance,  can  en  ^ 

4I)  2  conceive 
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Apprehcn-  C°nCeivC  3  thinS  t0  be  at  one=  white  and  black,  round 
lion  and  anc^  ffiuare,  hard  and  foft,  in  motion  and  at  reft. — 
Conception.  Hence  it  is  a  maxim  among-  philofophers  almoft  uni- 
verfally  received,  that  though  we  can  conceive  many 
things  which  never  actually  exifted,  yet  we  can  form 
no  ideas  but  of  fuch  things  as  might  pojfibly  exijl .  A 
centaur  never  exifled,  but  it  may  be  conceived  \  for  it 
is  by  no  means  impoffible  that  the  head  of  a  man  might 
be  joined  to  the  body  of  a  horfe  :  but  black  fnow  can¬ 
not  be  conceived ;  for  in  the  complex  idea  denoted  by 
the  word  fnow  whitenefs  is  an  eflential  part,  and  no¬ 
thing  can  be  conceived  to  be  both  black  and  white  at 
the  fame  time.  From  this  undoubted  faC,  that  we 
cannot  conceive  impoffible  exigence,  the  power  of  con¬ 
ception  has  by  fome  writers  in  certain  inftanees  been 
made  a  teft  of  truth.  “  In  every  idea  is  implied  (fays 
^fthefirin  ^  ?rice  the  P^ibiKty  °f  the  exigence  of  its  objeC  ; 
/ipJl  ^e/-noth{nf  being  clearer,  than  that  there  can  be  no  idea 
tiems  and  an  impollibility,  or  conception  of  what  cannot  exift.” 
Difficulties  “  It  is  an  eftablifned  maxim  in  metaphyfics  (fays 
vi Morals .  Hume),  that  whatever  the  mind  conceives,  includes 
the  idea  of  poffible  exigence  ;  or,  in  ether  words,  that 
f  Fffays.  nothing  we  imagine  is  abfolutely  impoffible  f .”  In  a 
word,  it  has  been  admitted  by  all  philofophers,  from 
Pythagoras  to  Dr  Reid,  to  be  an  axiom  as  evident  and 
undeniable  as  any  in  Euclid,  that  whatever  we  can 
diftinCly  conceive  is  poffible,  though  many  things  may 
be  poffible,  nay  may  really  ex  ill,  of  which  we  can  form 
So  no  conception. 

lar  opinion  l'1”*  aX'°m  baS  been  den!ed  bX  tlle  author  of  the 
of  Dr  Reul  Efi'ays  on  t’ne  Intellectual  Powers  of  Man  ;  who  af- 
jrelpedling  firms,  that  any  two  Tides  of  a  triangle  may  be  con¬ 
cur  power  ceived  to  be  equal  to  the  third,”  as  diftin&ly  as  “  any 
iion°nCe?'  two  tides  of  a  triangle  may  be  conceived  to  be  greater 
than  the  third.”  This  affertion  from  fuch  a  man  fur- 
prifed  us  as  much  as  any  paradox  which  we  ever  read  : 
for  nothing  is  more  certain,  than  that  we  ourfelves  can 
form  no  conception  of  a  triangle  of  which  two  of  the 
fides  are  only  equal  to  the  third.  We  can,  indeed,  re- 
folve  the  propolition  into  its  different  parts,  and  form 
the  diftinC  and  independent  ideas  of  a  triangle,  two 
fides,  and  one fide  ;  and  we  can  likewife  form  the  general 
notion  of  equality :  but  to  combine  thefe  ideas  and  this 
notion  into  one  individual  complex  conception,  we  find 
to  be  abfolutely  impoffible.  A  man  who  knows  no¬ 
think  of  triangles,  if  fuch  a  man  there  be,  might  be¬ 
lieve  Dr  Reid  that  it  is  a  figure  of  which  one  of  its 
fides  is  equal  to  the  other  two  j  but  fuch  a  perfon 
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would  have  no  conception  of  th z  figure  itfelf,  but  only  a  Of  Simple 
confidence  in  the  doCor’s  veracity.  Apprehen- 

What  is  it  to  conceive  a  corporeal  thin to  exift  ?  Is  /10n  and 
it  not  to  fancy  that  we  view  it  on  all  fides,  as  what 
may  be  feen,  or  felt,  or  fmelt,  or  tailed  ?  The  doCor,  81 
indeed,  repeatedly  reprobates  as  the  fource  of  much  COT>trovert. 
error  the  notion  of  ideas  as  images  in  the  mind  5  and  if eci* 
ideas  be  taken  as  real  material  figures,  he  is  certainly 
in  the  right  :  But  tve  appeal  to  the  common  fenfe  of 
mankind,  whether  every  perfon  who  diftinCly  con¬ 
ceives  a  triangle,,  is  not  at  the  time  confcious  that  hi* 
mind  is  affected  in  a  manner  fimilar,  though  not  fo  for¬ 
cibly,  as  when  he  actually  views  a  triangle  with  his 
eyes  ?  What  other  men  may  feel,  they  know  bell  •  but  we 
are  as  certain  that  this  is  the  cafe  with  refpedl  to  ourfelves, 
as  we  are  certain  of  our  own  exigence.  That  this  af- 
feCion  of  the  mind  is  occafioned  by  fome  agitation  in 
the  brain,  of  die  fame  kind  with  that  which  occafions 
aftual  perception,  is  highly  probable  ;  but  whatever  be 
the  caufe,  the  faC  is  undeniable. 

The  dolor’s  words,  indeed,  taken  by  themfelves, 
would  lead  one  to  think,  that  by  conception  he  means  in 
this  cafe  nothing  more  than  the  undemanding  of  the 
terms  of  a  propofition  :  but  if  that  be  his  meaning, 
there  was  no  room  for  controverfy  ;  as  the  great  philo¬ 
fophers  Cudworth,  Clarke,  Price,  and  Hume,  whole  opi¬ 
nion  he  is  combating,  would  have  been  as  ready  as 
himfelf  to  allow,  that  when  a  man  is  thoroughly  mafler 
of  any  language,  lie  will  find  no  difficulty  in  under¬ 
flan  ding  the  meaning  of  any  particular  words  in  that 
language,  however  abfurdly  thefe  words  may  be  put 
together.  When  Dr  Price  fays,  that  “  in  every  idea 
is  implied  the  poffibility  of  the  exiftence  of  its  offieft, 
nothing  being  clearer  than  that  there  can  be  no  idea  of 
impoffibility  or  conception  of  what  cannot  exift,”  his 
meaning  evidently  is,  that  wc  cannot  mentally  contem¬ 
plate  or  fancy  ourfelves  viewing  any  thing  corporeal, 
which  we  might  not  aftually  view  with  our  eyes,  or 
perceive  by  fome  other  fenfe  (k).  This  is  the  true 
meaning  of  conception,  which  is  fomething  very  different 
from  underftanding  the  feparate  meaning  of  each  word 
in  a  propofition.  ^ 

The  learned  profeffor,  however,  appeals  to  the 
practice  of  mathematicians  for  the  truth  of  his  opi¬ 
nion  :  and  if  they  be  on  his  fide,  we  muft  give  up  the 
caufe  ;  for  in  no  fcience  have  we  fuch  clear  ideas,  or 
fuch  abfolute  certainty,  as  in  mathematical  reafonings. 

But  it  is  to  be  obferved,  that  the  word  conception  is 

with 


(k)  Dr  Price  may  be  thought  by  fome  to  have  contradict'd  in  this  paffage  what  he  had  afferted  in  a  for¬ 
mer.  He  is  a  ftrenuous  advocate  for  abftraC  and  general  ideas  even  of  material  objefts  5  but  thofe  among  the 
moderns  who  contend  the  moft  zealoufly  for  thefe,  contend  for  them  only  as  conceptions  of  the  mind  which 
can  have  no  poffible  exiftence  out  of  it.  Were  this  likewife  the  opinion  of  Dr  Price,  he  would  certainJv  have 
fallen  into  a  direC  contradiCion  5  but  this  is  not  his  opinion.  His  notion  of  abftraC  ideas  feems  to  be  the 
fame  with  that  of  Pjato,  who  confiders  ideas  not  only  as  the  poffibilities  of  exiftence  but  as  things  actually 
exift  mg  from  eternity,  uncreated  and  independent  even  of  the  Supreme  Mind  That  Dr  Price  carries  the 
matter  thus  far,  we  are  unwilling  to  believe  ;  but  he  certainly  confiders  general  ideas  as  real  exiftences  indepen¬ 
dent  of  our  minds,  though  the  immediate  objeCs  of  our  underftanding.  That  in  this  notion  he  is  miftaken, 
1VC  endeavour  to  prove  in  the  next  chapter.  It  is  enough  for  our  prefent  purpofe  to  have  ffiown  that  he 
does  not  contradiC  himfelf  j  and  that  he  might  with  great  propriety  affirm  on  his  own  principles,  as  well  as 
upon  the  principles  of  thofe  who  admit  not  of  univerfal  ideas,  that  in  every  idea  is  implied  the  poftibilitv  of  its 
objeC.  *  1  ' 
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Of  Simp'e  with  no  propriety  applied  to  ahfiraB  truth ,  but  to  real 
apprehen-  0r  poffible  exiftcnce  }  nor  can  we  be  faid  to  conceive 
fion  and  a  real  or  poffible  object,  unlefs  we  be  able  to 

Concept. on.  ^  round  and  round,  and  view  it  on  all  fides. — 
The  faculties  which  are  converfant  about  abJlraR  truth 
are  the  judgment  and  the  reafon  }  and  truth  itfelf  con- 
lifts  in  the  agreement,  as  falfehood  does  in  the  difa- 
greement,  of  two  or  more  ideas  or  terms  compared  to¬ 
gether.  If  thofe  ideas  about  which  the  judgment  is  to 
be  made  can  be  immediately  brought  together,  without 
the  intervention  of  a  third  idea,  it  is  impoftible  that  we 
fhould  judge ,  or,  if  Dr  Reid  will  have  it  fo,  conceive 
that  to  be  true  which  is  really  falfe,  If  the  two  ideas 
cannot  be  immediately  brought  together,  it  is  impof- 
fible  that  wc  fhould  form  any  judgment  or  conception  at 
all  about  their  agreement  or  dif agreement :  but  we  may 
fuppofe  or  admit,  for  the  fake  of  argument,  that  they 
agree  or  difagree  \  and  if  that  fuppofition  conduct  to 
a  manifeft  abiurdity,  we  then  know  that  the  fuppofition 
was  falfe.  It  is,  therefore,  perfe£tly  agreeable  to  the 
maxim  of  Price  and  Hume,  that  mathematicians  fhould 
in  many  cafes  prove  forne  things  to  be  pofliole  and 
others  impoftible,  which  without  demonftration  would 
not  have  been  believed  j  becaufe  if  the  ideas  compared 
cannot  be  immediately  brought  together,  no  judgment 
previous  to  the  demonftration  can  be  formed  of  the 
truth  or  falfehood  of  the  propofition  5  and  if  it  concern 
not  real  or  pofliblc  exigence,  it  is  a  propofition  with 
which  conception  has  nothing  to  do. 

“  But  (fays  Dr  Reid)  it  is  eafy  to  conceive ,  that, 
in  the  infinite  ferics  of  numbers  and  intermediate  frac¬ 
tions,  fome  one  number,  integral  or  fractional,  may 
bear  the  fame  ratio  to  another  as  the  fide  of  a  fquare 
bears  to  its  diagonal.”  We  are  fo  far  from  thinking 
this  an  eafy  matter,  that  if  the  word  conceive  be  taken 
in  the  fenfe  in  which  is  is  ufed  by  the  philofophers 
whofe  opinion  he  is  combating,  wTe  mull  confcfs  that 
we  can  form  no  adequate  conception  at  all  of  an  in¬ 
finite  fenes.  When  we  make  the  trial,  we  can  only 
bring  ourfelves  to  conceive  the  real  numerical  figures 
I,  2,  3,  &.c.  or  the  fractional  parts  i 

and  even  here  our  conception  reaches  but  a  fmall  way. 
We  have  reafon  to  believe,  that  minds  of  a  larger  grafp 
can  conceive  at  once  more  of  the  feries  than  wre  can  j 
and  that  the  Supreme  Mind  conceives  the  whole  of  it, 
if  the  whole  of  a  mathematical  infinity  be  not  a  contra¬ 
diction  in  terms:  but  furely  no  man  will  fay  that  he 
can  conceive  an  infinite  feries  as  he  conceives  a  centaur, 
and  have  an  adequate  and  diftinct  view  of  it  at  once.  If, 
by  conceiving  that  in  an  infinite  feries  fome  one  num¬ 
ber  may  bear  the  fame  ratio  to  another  that  the  fide 
of  a  fquare  bears  to  its  diagonal,  the  do61oi  only 
means  that  fuel)  a  fuppofition  may  be  made,  his  obfer- 
vation  is  not  to  the  purpofe  for  which  it  is  brought j 
for  the  queftion  is  not  about  our  power  to  make  mp- 
pofitions  of  this  kind,  but  about  our  power  to  raife  in 
our  imaginations  an  adequate  and  dill  in  61  mental  view 
of  poflible  or  impoftible  exillence.  “  fo  fuppofe 
(fays  Johnfon),  is  to  advance  by  way  of  argument  or 
illuftration,  without  maintaining  the  truth  of  the  po- 
fition.”  In  this  fenfe  a  man  may  fuppofe  that  in  an 
infinite  feries  there  may  be  fome  one  number  which 
bears  the  fame  ratio  to  another  that  the  fide  of  a  fquaie 
bears  to  its  diagonal  :  but  fuch  a  fuppofition  contains 
in  it  nothing  that  is  pofitive,  which  conception  always 
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does }  it  is  only  admitting,  for  the  fake  of  argument,  Of  Simple 
a  pofition,  of  the  truth  or  falfehood  of  which  the  ^j^and*" 
perfon  who  makes  the  fuppofition  knows  nothing. —  Conception. 
He  is  only  talking  of  ratios  as  a  blind  man  may  talk  v  — 
of  colours.  A  man  born  blind  may  be  made  to  com¬ 
prehend  many  of  the  laws  of  optics,  and  may  make 
fuppofitions  about  colours,  and  reafon  from  filch  fup- 
poiitions  to  a  certain  extent,  as  clearly  and  juftly  as 
one  who  fees  }  but  will  any  perfon  fay  that  a  man  blind 
from  his  birth  can  conceive  red  or  green  ?  It  is  much 
the  fame  with  refpe6t  to  an  infinite  feries.  Wc  can 
follow  fuch  a  feries  fo  far,  and  may  know  the  ratio  by 
which  it  increafes  or  decreafes,  and  reafon  from  what 
we  know  with  the  utmoft  certainty  :  but  no  man  ever 
conceived  the  whole  of  an  infinite  feries  as  he  conceives 
an  individual  obje6I  \  nor  can  any  reafonings  upon  the 
nature  of  it  be  applied  to  the  queftion  of  conceiving 
impoftible  exillence. 

But  “  mathematicians  often  require  us  (fays  Dr 
Reid)  to  coneeive  things  that  are  impoftible,  in  order 
to  prove  them  to  be  fo.  This  is  the  cafe  in  all  their 
demonft rations  ad  abfurdurn .  Coneeive  (fays  Euclid) 
a  right  line  drawn  from  one  point  of  the  circumference 
of  a  circle  to  another,  to  fall  without  the  circle.  I 
conceive  this,  I  reafon  from  it,  until  I  come  to  a  con- 
fequenee  that  is  manifeftly  abfurd,  and  from  thence 
conclude  that  the  thing  which  I  conceived  is  impof- 
fible.”  If  it  be  indeed  true,  that  Euclid  defires  his 
readers  to  coneeive  a  mathematical  circle  wTith  a  line 
drawn  from  one  point  of  its  circumference  to  another, 
and  that  line  lying  without  the  circle — if  he  really  de¬ 
fires  them  to  form  fuch  a  complex  conception  as  this, 
wc  have  no  hefitation  to  affirm,  that  he  requires  them 
to  do  what  is  manifeftly  impoftible.  The  writer  of  this 
article  has  not  in  his  cuflody  any  copy  of  the  Elements 
in  the  original  Greek,  and  therefore  e£umot  fay  with 
certainty  what  are  Euclid’s  words,  nor  is  it  of  much 
importance  what  they  be  \  for  on  a  queftion  which 
every  man  may  decide  for  himfelf,  by  looking  into  his 
own  mind,  the  authority  of  Euclid  is  nothing. — The 
^propofition  to  which  the  dodlor  refers,  is  the  fecond 
of  the  third  book  ;  and,  in  the  edition  of  Sirnpfon,  is 
ex  profit  d  thus  :  “  If  any  two  points  be  taken  in  the 
circumference  of  a  circle,  the  ftraight  line  which 
joins  them  fhall  fall  within  the  circle.”  Every  ma¬ 
thematician  who  can  form  an  adequate  conception  of 
a  circle  and  a  ftraight  line,  perceives  the  truth  of 
this  propofition  inilantly,  for  it  refults  ncceffarily 
from  his  conception }  but  he  who  has  not  an  adequate 
conception  of  a  circle,  may  ft  and  in  need  of  a  demon¬ 
ftration  to  ftiow  him  the  truth  :  for  it  is  to  be  ob- 
ferved,  that  demonftration  does  not  make  truth  ;  it  on¬ 
ly  points  it  out  to  thofe  who  cannot  perceive  it  intui¬ 
tively,  juft  as  a  microfcope  does  not  make  the  hairs  on 
a  mite’s  back,  but  only  brings  them  within  the  field  cf 
yifion. 

Were  a  man  who  never  examined  a  mite  through 
a  microfcope,  and  who  has  no  adequate  ideas  of  the 
infe6l  kingdom,  to  be  afked  whether  there  be  hairs  on 
a  mite’s  back  ?  he  would  probably  anfwer  that  he  did 
not  know,  but  he  could  conceive  no  fuch  hairs.  In  like 
manner,  were  a  man  who  has  no  adequate  conception  of 
a  mathematical  circle,  to  be  afked  whether  a  ftraight  line, 
which  joins  any  two  contiguous  points  in  the  circum¬ 
ference,  could  lie  without  the  circle?  he  would  pro¬ 
bably 
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Of  Simple  bably  anfwer  that  he  did  not  know.  Now  it  is  to  be 
rrmemben:d’  tIlat  the  «ader  of  the  Elements  can  have 
■Co  cepfion. 110  very  adequate  conception  of  a  circle  when  he  comes 
v*"" .  *  to  ^  the  fecond  propofition  of  the  third  book.  The  de¬ 
finition  of  a  circle  was  indeed  given  him  in  the  intro- 
duaion  to  the  firft  book ;  but  of  that  definition  he  has 
hitherto  had  oecafion  to  make  very  little  ufe,  fo  that 
his  idea  of  a  circle  will  be  little  more  accurate  than 
that  of  an  illiterate  clown,  who  has  no  other  idea 
of  the  figure  than  what  he  takes  from  a  halfpenny  or 
\  See  Lord*  (hilling.  Dr  Reid  himfelf  has  elfewhere  f  well  ob- 
r/erVcd’  that  “  ivhen  a  y°ulh  of  moderate  parts  begins 
the  iifton  Euclld’  evci7  thing  at  firft  is  new  to  him. 

of  Man;'  His  apprehenfion  is  unfleady  ;  his  judgment  is  feeble, 
and  refts  partly  upon  the  evidence  of  the  thing,  and 
partly  upon  the  authority  of  his  teacher  :  but  every 
time  he  goes  over  the  definitions,  the  axioms,  the 
elementary  propofitions,  more  light  breaks  in  upon 
him  ;  the  language  becomes  familiar,  and  conveys 
clear  and  Ready  conceptions.”  In  this  ftate  he  cer¬ 
tainly  is  when  he  reads  for  the  firft  time  the  fecond 
propofition  of  the  third  book  :  his  conception  of  a 
circle  can  then  be  neither  clear  nor  Ready.  Our  vouno- 
geometrician,  however,  muR  allow,  that  the  propofition 
is  either  true  or  falfe  5  and  if  he  has  read  the  preced¬ 
ing  books  with  any  advantage,  he  muR  have  clear  and 
Ready  conceptions  of  angles  and  triangles,  and  be  able 
to  demonfirate  many  of  their  properties.  k‘  Well  (fays 
Euclid),  though  you  have  no  adequate  conception  of 
a  circle,  you  are  well  acquainted  with  plane  angles 
and  triangles,  and  many  of  their  properties  :  let  us 
fuppofc,  if  that  be  pofiible,  that  my  propofition  is 
falfe,  and  I  will  (how  you  that  the  fuppofition  is  abfo- 
lutely  inconfifient  with  what  vou  know  to  be  demon- 
Rrable  or  felf-evident  truth.”  '  This  is  all  which  Euclid 
can  be  fuppofed  to  require,  when,  in  the  words  of  his 
excellent  tranflator,  he  fays,  “  If  it  (viz.  the  Rraight 
line)  do  not  fall  within  (the  circle),  let  it  fall,  if  pof- 
fible,  without.”  He  could  not  poflibly  defire  a  man 
who  has  an  adequate  idea  of  a  circle,  to  form  the  pofi- 
tivc  and .  complex  conception  of  that  figure,  with  a 
Rraight  line  touching  two  points  of  the  circumference, 
and  yet  lying  on  the  outfide  of  the  circumference  5  be- 
caufe  all  his  figures  and  lines  are  mere  conceptions, 
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and  not  real  material  things ;  and  fuch  a  requeft  would 
have  been  the  lame  thing  as  if  he  had  faid,  Conceive 
what  cannot  be  conceived  (l). 

have  iniihcd  the  longer  on  this  point,  becaufe 
we  think  it  of  the  highdl  importance  :  for  were  it  in¬ 
deed  true,  that  we  could  conceive  impoflible  cxiftence 
the  confequenecs  would  be  very  melancholy.  Ihefe 
confequences  it  is  needlefs  to  enumerate.  Our  read 
ers  will  perceive,  that  it  we  could  put  together  inconi 
latent  ideas  or  fenhble  objedls,  and  view  them  fo  united 
as  one  confident  whole,  nothing  is  clearer  than  that 
our  faculties  would  be  contrived  to  deceive  us,  and  we 
would  be  doomed  to  cheerltfs  and  univerlal  feepti- 
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Chap.  IV.  Of  Abstraction  and  general 
Ideas . 


.  EvERY  fenfible  objeft  is  an  individual,  and  differs  Ever!  fa, 
in  many  refpeas  from  every  other  objefl.  As  fuch  it  Able  objeft 
IS  perceived  by  the  fenfes  ;  and  ideas  being  nothing and  eve7  1 
more  than  relidls  of  fenfation  preferred  in  the  imagi-  if!e?,are  in* 
nation  or  memory,  every  idea  muR  of  courfc  be  an”™’ 
individual,  as  much  as  the  objedl  to  which  it  refers. 

But  all  fcience,  whether  mathematical,  moral,  or  me- 
taphyfical,  is  convcrfant  about  general  truths  ;  and  if 
truth  confift.  as  we  have  already  obferved,  and  Riall 
more  fully  evince  afterwards,  in  the  agreement  or  co¬ 
incidence  of  ideas,  how,  it  may  be  aiked,  can  gene¬ 
ral  truth  rcfult  from  the  comparifon  ot  particular  ideas  ? 

Io  get  rid  of  this  difficulty,  many  philofophers,  both 
ancient  and  modern,  pretend  that  the  mind  is  furnifh- 
ed  with  general  Ideas,  from  a  comparifon  of  which  rc- 
lult  general  propofitions  applicable  to  many  individuals. 
Philofophers,  indeed,  have  differed  in  opinion  refpc 
mg  the  fource  of  thofe  ideas,  feme  of  the  ancients 
deriving  them  immediately  from  the  Supreme  Mind 
to  the  human,  whilfl  almoR  all  the  moderns  fay  that 
they  are  framed  by  abfiraaion,  and  therefore  call  them 
abjlraB  ideas . 

The  doftrine  of  abjlraB  ideas  has  been  fo  fairly  The  dL 
(rated,  and,  in  our  opinion,  fo  completely  overturned  tnne  01  a^- 
by  Bifiiop  Berkeley,  that  wc  (hall  content  ourfelves’ ftra<ft  ideas 
with  abridging  what  he  has  faid  on  the  fubjetf,  and  ^ 

obviating 


i  ?i  r’i?CTPali  C?mr>.X  ’  treat"’ff  °f  the  commonly  received  do&rine  of  abftraftion,  and  having  fliown 
t., at  though  Locke  has  in  one  paffage  of  Ins  immortal  work  expreffed  himfelf  on  the  fubjea  in  termf  unintel- 
Iglbtk/>  T  fentim™[s  nn  Uic  wboJe  differed  little  from  thofe  of  Berkeley  and  Hume,  Idds,  “  Some  of  the 
gicateft  admirers  of  that  eminent  phi  lofepher  feem  to  have  overlooked  entirely  the  preceding  account  of  his  kn- 

0nHthl-rf^.’ia’ld;  thr0U*h  1  kn°W  not  wbat  Paffi-  fi*  the  paradoxical  (I  ffiould  rather  fay  tl  c 7m- 
p  (Tihle  and  unintelligible),  have  fliown  an  amazing  zeal  for  defending  the  propriety  of  the  hafty  exprefW 

mould i 3 Ppear.ln  the  paffages  formerly  referred  to.  Has  not  the  mind  of  man  (fay  they)  an  unlimited  power  in 
monlding  and  combining  its  ideas  ?  I  he  mind,  it  muft  be  owned,  hath  an  unlimited  power  in  moulding  and 
combining  its  ideas.  Tt  often  produces  wonderful  forms  of  its  own  out  of  the  materials  originally  fupnlied  by 
fenfe  }  forms  indeed  of  which  there  is  no  exemplar  to  be  found  in  nature  centaurs  and  griffins,  7  71  7 

Gorgons  and  hydras,  and  chimeras  dire . 

no.t  a“em]?t  abr',lute  impoffibilities,  by  giving  to  its  creature  contradictory  qualities.  It  muft 
not  attempt  to  conceive  the  fame  thing  to  be  black  and  white  at  the  fame  time;  to  be  no  more  than  three  inches 
long,  and  vet  not  lefs  than  three  thoufand  ;  to  conceive  two  or  more  lines  to  be  both  equal  and  unequal ;  the  fame 
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.■.fAbftrac- obviating  feme  cavils  which  have  lately  been  urged 
uon  awl  againit  his  reafoning.  “  It  is  agreed  on  all  hands 
general  ^payS  t]iat  learned  and  ingenious  prelate*),  that  the 
.qualities  or  modes  of  things  do  never  really  exift  each 
Introd  ic~oi  them  apart  by  itfelf  and  feparated  from  all  others  5 
to  the  but  are  mixed,  as  it  were,  and  blended  together,  feve- 
'r>icit>ie<  raj  [n  the  fame  object.  But,  we  are  told  the  mind  be- 
/  Jlimua  jpg  able  to  eon  fide  r  each  quality  fingly,  or  abftrafted 
\{IT  from  t^lo^e  ot^ier  qualities  with  which  it  is  united,  does 
by  that  means  frame  to  itfelf  abftraft  ideas.  For  ex¬ 
ample  :  There  is  perceived  by  fight  an  objeft  extended, 
coloured,  and  moved  :  this  mixed  or  compound  idea, 
the  mind  refolving  into  its  fimple  conftituent  parts,  and 
viewing  eacli  by  itfelf  exclufive  of  the  reft,  does  frame 
the  abftraft  ideas  of  extenfion,  eolour,  and  motion.  Not 
that  it  is  polTible  for  colour  or  motion  to  exiit  without 

I  extenfion  ;  but  only  that  the  mind  can  frame  to  itfelf 

by  abflraBion  the  idea  of  colour  exclufive  of  extenfion, 
and  of  motion  exclufive  of  both  colour  and  extenfion. 
Again,  The  mind  having  obferved,  that  in  the  particu¬ 
lar  extenfions  perceived  by  fenfe,  there  is  fomething 
common  and  alike  in  all,  and  fome  other  tilings  pecu¬ 
liar,  as  this  or  that  figure  or  magnitude,  which  dbiin- 
guiih  them  from  one  another  }  it  confiders  apart, .  or 
lingles  out  by  itfelf,  that  which  is  common,  making 
thereof  a  mod  abftraft  idea  of  extenfion,  which  is  neither 
line,  furface,  nor  folid,  nor  has  any  figure  or  magnitude, 
but  is  an  idea  entirely  prefeinded  from  all  thefe.  So 
like  wife  the  mind,  by  leaving  out  of  the  particular  co¬ 
lours  perceived  by  fenfe  that  which  diftinguifhes  them 
one  from  another,  and  retaining  that  only  which  is  com¬ 
mon  to  all,  makes  an  idea  of  colour  m  abftraft,  which 
is  neither  red,  nor  blue,  nor  white,  nor  any  other  deter¬ 
minate  colour.  And  as  the  mind  frames  to  itfelf  abftraft 
ideas  of  qualities  or  modes,  fo  docs  it  by  the  fame  preci- 
fion  or  mental  reparation  attain  abftraft  ideas  of  the 
more  compounded  beings,  which  include  fcveral  coex- 
iftent  qualities.  For  example  :  The  mind  having  ob¬ 
ferved  that  Peter ,  James ,  and  John ,  referable  each  other 
in  certain  common  agreements  of  fliape  and  other  qua¬ 
lities,  leaves  out  of  the  complex  or  compounded  idea  it 
has  of  Peter ,  James ,  and  any  other  particular  man, 
that  which  is  peculiar  to  each,  retaining  only  what 
is  common  to  all,  and  fo  makes  an  ab draft  idea 
wherein  all  the  particulars  equally  partake,  abft  rafting 
entirely  from  and  cutting  off  all  thofe  circum fiances 
and  differences  which  might  determine  it  to  any  par¬ 
ticular  exiftenec.  After  this  manner,  it  is  faid,  we 
come  by  the  abftraft  idea  of  man,  or,  if  you  pleafe, 
humanity  or  human  nalure,  in  which,  it  is  true,  there 
is  included  colour,  becaufe  there  is  no  man  but  has 
fome  colour }  but  then  it  can  be  neither  black ,  nor 
white ,  nor  any  particular  colour,  becaufe  there  is  no 
one  particular  colour  wherein  all  men  partake.  So 
likewife  there  is  included  ftature  \  but  then  it  is  nei¬ 
ther  tall  ftature,  nor  low  ftature,  nor  middle  fta!ure, 
but  fomething  abftrafted  from  all  thefe  ;  and  fo  of  the 
reft.  Moreover,  there  being  a  great  varietv  of  other 
creatures  that  partake  in  fome  parts,  but  not  all,  of 
the  complex  idea  of  man;  the  mind,  leaving  out  thofe 
parts  which  are  peculiar  to  man,  and  retaining  thofe 
only  which  are  common  to  all  the  living  creatures, 
frameth  the  idea  of  animal ;  which  abftrafts  not  only 
from  all  particular  men,  but  alfo  from  all  birds,  beads, 
fifties,  and  infefts.  The  conftituent  parts  of  that  ab- 
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draft  idea  of  animal,  are  body,  life,  fenfe,  and  fpon-  Of  Abftrac- 
tanteous  motion.  By  body ,  is  meant  body  without  any  tl°JJeara\ 
particular  ihape  or  figure,  there  being  no  one  ihape  or  gldeas> 

figure  common  to  all  animals,  without  covering  cither  1 - - J 

of  hair  or  feathers  or  feales,  &c.  and  yet  not  naked  \ 
hair,  feathers,  feales,  and  naked nefs,  being  the  diftin- 
gui  filing  properties  of  particular  animals,  and  for  that 
reafon  left  out  of  the  abJlraB  idea.  Upon  the  fame 
account,  the  fpontaneous  motion  mult  be  neither 
walking,  nor  flying,  nor  creeping  :  it  is  neverthelefs 
motion  \  but  what  that  motion  is,  it  is  not  eafy  to 
coneeive.  84 

“  Whether  others  have  this  wonderful  faculty  of controvert- 
abJlraBing  their  ideas  (continues  the  bilhop),  they  belted;  and 
can  tell  ;  for  myfelf,  I  find  indeed  that  I  have  a  facul¬ 
ty  of  imagining  or  representing  to  myfelf  the  ideas 
of  thofe  particular  things  which  I  have  perceived,  and 
of  varioufly  compounding  and  dividing  them.  I  can 
imagine  a  man  with  two  heads,  or  the  upper  parts  of 
a  man  joined  to  the  body  of  a  horfe.  I  can  confider 
the  hand,  the  eye,  the  nofe,  each  by  itfelf  abftrafted 
or  feparated  from  the  reft  of  the  body.  But  then, 
whatever  hand  or  eye  I  imagine,  it  muft  have  fome 
particular  Ihape,  and  fome  particular  colour — Like¬ 
wife  the  idea  of  man  that  I  frame  to  myfelf,  muft 
be  either  of  a  white,  or  a  black,  or  a  tawney,  a 
ftraight  or  a  crooked,  a  tall  or  a  low,  or  a  middle- 
fized  man.  I  cannot  by  any  effort  of  thought  con¬ 
ceive  the  abftraft  idea  above  deferibed.  To  be  plain, 

I  own  myfelf  able  to  abftraft  in  one  fenfe,  as  when  I 
confider  fome  particular  parts  or  qualities  feparated 
from  others  with  which,  though  they  are  united  in 
fome  objefts,  yet  it  is  poflible  they  may  really  exift 
without  them.  But  I  deny  that  I  can  abftraft  one 
from  another,  or  conceive  feparately  thofe  qualities 
which  it  is  impoflible  fhould  exift  fo  feparated  \  or  that 
I  can  frame  a  general  notion  by  abftrafting  from  par¬ 
ticulars  in  the  manner  aforefaid  j  and  there  are  grounds 
to  think  moft  men  will  acknowledge  themfelves  to  bs< 
in  my  cafe.'”  g 

To  think  this,  there  are  indeed  fuch  good  grounds, 
that  it  is  probable  fome  of  our  readers,  little  convcr-be  abfurcl. 
fant  with  the  writings  of  modern  metaphyficians,  are 
by  this  time  difpofed  to  fufpeft,  that  the  bifliop  in 
his  zeal  may  have  mifreprefented  the  doftrine  of  ab - 
Jl  raft  ion  ;  as  no  man  in  his  fenfes,  who  is  not  perverted 
by  fome  darling  hypotnefis,  can  fuppofe  liimfelf  ca¬ 
pable  of  tagging  together  fuch  monftrous  inconfiften- 
cies,  as  magnitude  which  is  neither  large  nor  fmall, 
and  colour  which  is  neither  white,  red,  green,  nor 
black,  &c.  But  that  the  ingenious  prelate,  in  hi& 
account  of  this  proeefs  of  lopping  and  pruning ,  as  Mr 
Harris  contemptuoufly,  but  moft  properly,  terms  ity 
has  not  exaggerated  in  the  fmalleft  degree,  is  apparent 
from  the  following  account  of  abjlra&ion  given  by  Mr 
Locke.  “  AbJlraB  ideas  (fays  that  writer)  are  not  fo 
obvious  or  eafy  to  children,  or  the  yet  unexereifed 
mind,  as  particular  ones.  If  they  feem  fo  to  grown 
men,  it  is  only  becaufe  by  conftant  and  familiar  ufe 
they  are  made  fo  j  for  when  we  nicely  refleft  upon 
them,  we  (hall  find  that  general  ideas  are  fiftions  and- 
contrivances  of  the  mind  that  carry  difficulty  with 
them,  and  do  not  fo  eafily  offer  themfelves  as  we  are 
apt  to  imagine.  For  example,  does  it  not  require 
fome  pains  and  fkill  to  form  the  general  idea  of  a 
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tiiangle  (which  is  yet  none  of  the  moft  abflrafl,  com¬ 
prehend  ve,  and  difficult)  ?  for  it  mull  be  neither  oblique 
nor  reflangle,  neither  equilateral,  equicrural,  nor  fca- 
lenon,  but  all  and  none  of  thefe  at  once ,  In  effc£l,  it  is 
fometlnng  imperfed  that  cannot  exift,  an  idea  wherein 
omc  parts  of  feveral  different  and  inconffent  ideas  are 
put  together.”  44  Surely  (to  ufe  the  words  of  Prin¬ 
cipal  Campbell  *)  the  bare  mention  of  this  hypothecs 
is  equivalent  to  a  confutation  of  it,  fince  it  really 
confutes  itfelf.”  But  if  any  man  has  the  faculty  of 
framing  in  his  mind  fuch  an  idea  of  a  triangle  as  is 
here  deferibed,  it  would  be  vain  in  us  to  difpute 
with  him  ;  for  we  are  poffeffed  of  no  fuch  faculty, 
and  therefore  would  fight  on  unequal  terms.  All 
we  have  to  delire  is,  that  the  reader  would  fully  and 
certainly  inform  himfelf  whether  he  has  fuch  an  idea 


or  not  ^  and  this  can  be  no  hard  talk,  to  perforin. 


U 

Abftradl 
conceptions 
the  fame 
with  ab- 
ftradl  idea?, 


What  is  more  eafy  for  any  one  than  to  look  a  lit¬ 
tle  into  his  own  thoughts,  and  there  try  whether  he 
has,  or  cap  attain  to  have,  an  idea  of  colour  feparated 
from  all  extenfion;  of  extension  ^  which  is  neither^raarf  nor 
finall ;  of  to  fie,  which  is  neither  fweet  nor  bitter ,  nor 
acid,  nor  agreeable ,  nor  dif agreeable  ;  or  the  general  idea 
of  a  triangle,  which  is  neither  oblique  nor  rebiangle ,  equi- 
crural ,  equilateral,  nor  fealenon,  but  all  and  none  of  thefe 
at  once  (m)  ? 

Dr  Ileid  having  denied  that  there  are  or  can  be 
in  the  mind  any  ideas  of  fenfible  obje£ls,  re^etts  of 
courfe  the  doflrine  of  abfiraB  general  ideas ,  whilft  he 
f.  maintains  in  fafl  the  fame  thing,  only  fubflitutino*  the 
word  conception  for  the  word  idea .  44  What  hinders 

me  (fays  he)  from  attending  to  the  whitenefs  of  the 
paper  before  me,  without  applying  that  colour  to 
any  other  objea  ?”  Wc  know  nothing  indeed  which 
can  hinder  any  man  from  performing  this .  operation, 
which  is  daily  and  hourly  performed  by  infants  ;  but 
will  the  dodlor  fay,  that  he  can  attend  to  colour,  or 
conceive  it,  abflrafled  from  the  paper  and  every  other 
furface  V  We  are  perfuaded  he  will  not,  though  he 
immediately  adds,  the  44  whitenefs  of  this  individual 
objea  is  an  abfiraB  conception .”  Now  we  ffiould  ra¬ 
ther  have  thought,  that,  confident  with  his  own  no¬ 
tions  of  colour,  he  would  have  called  the  whitenefs  of 
the  paper  a  concrete  quality ,  and  his  own  conception  of 
it  a  particular  and  concrete  conception ,  If  he  conceives 
the  whitenefs  as  feparated  from  the  paper,  it  is  no 
longer  the  whitenefs  of  that  individual  objea  :  and  he 
muff  either  conceive  it  as  abflraaed  from  all  objefts, 
which  is  plainly  impoffible  :  or  he  mufl  conceive  it  as 
inhering  in  fome  other  objea,  and  then  neither  the 
quality  of  whitenefs,  nor  his  conception  of  it,  is  ab- 
llraa  in  general,  but  concrete  and  particular.  He 
affirms,  however,  44  that  in  abflraaion,  flriaiy  fo  call¬ 
ed,  he  can  perceive  nothing  that  is  difficult  either  to 
be  underftood  or  pra&ifed.”  This  is  going  much 
farther  into  the  doarine  than  Mr  Locke  w^entj  for 
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he  owned  that  there  was  much  difficulty  in  it.  LefcOfAbftJ 

US  fee  how  it  boenmos  fin  niifixr  tn  TAf  <<  wri  ..  tion 


us  fee  how  it  becomes  fo  eafy  to  Dr  Reid.  44  What 
can  be  more  eafy  (fays  he)  than  to  diftinguifh  the 
different  attributes  which  we  know  to  belong  to  a  fub-  1 
jea  ?  In  a  man,  for  inflanee,  to  diftinguifh  his  fize, 
his  complexion,  his  age,  his  fortune,  his  birth,  his  pro- 
feffion,  and  twenty  other  things  that  belong  to  him.” 
All  this  indeed,  and  much  more,  wc  can  do  with  the 
utmofl  cafe;  but  this  is  not  abflraaion,  flriaiy  fo 
called,  nor  any  thing  like  abflraaion.  We  diftinguifh 
the  fize,  the  complexion,  the  a^e,  &e.  of  the  man,  from 
one  another :  but  Hill  we  conceive  them  all  as  his  qua¬ 
lities  ;  nor  is  it  poffibJe,  at  leaft  for  us,  to  abfraB  them 
from  him ,  without  conceiving  them  as  the  qualities  of 
fome  other  man  ;  fo  that  our  conceptions  are  all  con¬ 
crete  and  particular.  44  It  ought  like  wife  to  be  ob- 
ferved  (fays  the  profeffor),  that  attributes  may  with 
perfea  eafie.be  diflinguifhed  and  disjoined  in  our  con¬ 
ception,  which  cannot  be  aBualhj  feparated  in  the  fiub- 
jea.”  They  may  be  fo  in  his  conception,  but  cer¬ 
tainly  not  in  ours  5  for  we  can  conceive  nothing  whieh 
may  not  aaually  exift.  44  Thus  (continues  he)  I  can 
in  a .  body  diftinguifh  its  folidity  from  its  extenfion, 
and  its  weight  from  both.  In  extenfion,  I  can  di¬ 
ftinguifh  length,  breadth,  and  thicknefs ;  yet  none  of 
thefe  can  be  feparated  from  the  body,  or  from  one 
another.  It  is  therefore  certain ,  that  attributes,  which 
in  their  nature  are  abfolutcly  infeparable  from  their 
fubjea,  and  from  one  another,  may  be  disjoined  in  our 
conception  ;  one  cannot  exif  without  the  other,  but 
one  can  be  conceived  without  the  other.”  So  far  is 
this  from  being  a  matter  of  certainty ,  that  in  every 
poffible.  fenfie  in  which  we  can  underfland  the  word 
conception ,  it  appears  to  us  as  evidently  falfe ,  as  that 
three  and  two  arc  equal  to  nine.  It  is  indeed  not  dif¬ 
ficult  to  diflinguifh  in  a  body  its  folidity  from  its  ex¬ 
tenfion,  and  its  weight  from  both  :  but  can  we  diilin- 
guifh  them  out  of  the  body?  or,  to  fpcak  in  plain 
language,  can  we  conceive  folidity  as  feparated  from 
all  extenfion^  and  all  weight  ?  Unlefs  this  can  be  done, 
and  by  us  it  cannot  be  done,  there  is  no  abfiraBion 
firiBly  fo  called.  It  is  indeed  eafy  to  conceive  folidity 
or  extenfion  abftradlcd  from  any  one  individual  objefl  : 
but  how  is  it  done  ?  Why  by  transferring  your  at¬ 
tention  to  fome  other  individual  objeB,  Thus,  we  can 
eafily  conceive  folidity  or  extenfion  feparated  from  a 
guinea,  for  inflanee ;  but  it  is  only  by  transferring  our 
thoughts  to  another  body,  a  piece  of  fiver,  or  a  ball  of 
lead,  &c.  and  our  conceptions  in  both  cafes  are  parti¬ 
cular  and  concrete. 

As  %ve  think  this  opinion  of  Dr  Reid’s  refipeffing 
abstraction  both  ill-founded  and  of  dangerous  con- 
fequences,  wc  have  expreffed  our  diffent  from  it  in 
flrong  terms ;  and  in  doing  fo  we  have  only  followed 
the  example  fet  us  by  himfelf  when  diffenting  from  the 
theories  of  Hume  and  Berkeley.  But  we  are  fo  tho¬ 
roughly 
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.  (M)  U  ^  an  extraordinary  faculty  (abflraflion)  were  poffible,  I  cannot  for  my  part  conceive  what  purpofe 
it  could  ferve.  An  idea  hath  been  defined  by  fome  logicians,  the  form  or  refemblance  of  a  thing  in  the  mind 5 
and  the  whole  of  its  power  and  ufe  in  thinking  is  fiuppofied  to  arife  from  an  exa6l  conformity  to  its  archetype. 
What  then  is  the  ufe  or  power  of  that  idea,  to  which  there  neither  is  nor  can  be  any  archetype  in  nature,  which 
**  mer<^y  a  croature  of  the  brain,  a  monfler  that  bears  not  the  likenefs  of  any  in  the  univerfe  r”  Philofophii  of 
Rhetoric,  vol.  ii,  p.  no.  1  *'  ‘ 
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roughly  convinced  that  the  dodor’s  acutenefs  is  fupcrior 
to  our  own  (m),  that  we  are  not  Avithout  our  tears  that 
we  may  have  miftaken  his  meaning.  We  are  confci- 
ous  that  Ave  have  not  Avilfully  mifreprefented  it ;  and 
to  enable  our  readers  to  judge  for  themfelves  betAveen 
him  and  us,  Ave  (hall  lay  before  them  his  definition  of 
general  conceptions  in  his  oAvn  Avords. 

That  there  are  in  every  language  general  terms ,  is 
knoAVn  to  all  mankind  5  for  fuch  are  all  fubftantives, 
proper  names  excepted  ;  and  all  adjectives*  But  “  it  is 
impoflible  (fays  the  dodor*)  that  words  can  have  a 
general  fignification,  unlefs  there  be  conceptions  in  the 
mind  of  the  fpeaker  and  of  the  hearer,  of  things  (n) 
that  are  general.  It  is  to  fuch  that  I  give  the  name  of 
general  conceptions :  and  it  ought  to  be  obferved,  that 
they  take  this  denomination,  not  from  the  ad  of  the 
mind  in  conceiving,  Avhich  is  an  individual  ad  }  but 
from  the  objed  or  thing  conceived,  Avhich  is  general.” 
Now,  Avhatever  is  conceived,  muft  be  either  external  to 
the  mind,  or  prefent  Avith  it.  But  the  dodor  himfelf 
acknoAvledges,  “  That  all  the  objeds  we  perceive  are 
individuals.  Every  objed  of  fenfe,  of  memory,  or  of 
confcioufnefs ,  is  an  individual  objed.  All  the  good 
things  Ave  enjoy  or  defire,  and  all  the  evils  we  feel  or 
fear,  muft  come  from  individuals  ;  and  I  think  I  may 
venture  to  fay,  that  every  creature  which  God  has 
made  in  the  heavens  above,  or  in  the  earth  beneath,  or 
in  the  waters  under  the  earth,  is  an  individual..  If  this 
be  fo,  and  no  man  can  call  it  in  queftion,  it  is  obvious 
that  Ave  can  have  no  general  conception  of  any  thing  ex¬ 
ternal.  The  aB  of  conceiving  is  an  individual  aB  ;  and 
therefore  the  only  thing  Avhich  can  be  general ,  muft  be 
fomething  prefent  Avith  the  mind,  and  different  from  the 
mere  aB  oj  conceiving  .*  But  Avhat  can  this  be,  if  not  what 
Berkeley  and  others  call  an  idea  ?  and  hoAV  can  Ave  have 
an  idea  of  Avhich  \ve  are  not  confcious  ?  yet  every  thing 
of  Avhich  Ave  are  confcious  Dr  Reid  himfelf  acknoAv¬ 
ledges  to  be  an  individual. 

But  if  the  dodrinc  generally  received  refpeding  ab- 
ftraft  ideas  be  fo  very  abfurd  as  it  has  appeared  in  our 
reprefentation,  hoAV  comes  it  to  be  fo  prevalent  among 
the  acuteft  philofophers  ?  To  this  we  anfwer,  that  thofe 
philofophcrs  have  certainly  in  this  inftance  been  im- 
pofed  upon  by  the  ftrudure  of  language.  Every  ad- 
jeaive  and  every  fubftantive,  proper  names  excepted, 
are  Avords  of  general  fignification  ^  and  all  fcience  is 
converfant  about  general  truth  *,  but  as  words  are  faid 
to  be  fignificant,  not  of  things,  but  of  ideas  5  and  as 
truth  refults  from  the  agreement  or  coincidence  of 
ideas  ;  it  lias  been  haftily  fuppofed,  that  without  gene¬ 
ral  ideas  there  could  have  been  neither  general  terms 
nor  general  truth.  This  is  plaufible,  but  it  is.  not  folid. 
Every  objed  Avhich  affeds  our  fenfes  is  an.  individual 
objed  ;  but  Ave  perceive  that  two  or  more  objeds  which 
affed  fome  of  our  fenfes  very  differently,  affed  others 
of  them  in  precifely  the  fame  Avay.  .1  hus,  the  paper 
upon  Avhich  one  Avrites,  the  fnoAV  Avhich  he  perceives 
from  his  AvindoAV,  and  the  milk  Avhich  he  may  ufe  at 
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breakfaft,  affect  his  fenfes  of  touch  and  tafte  very  differ-  0  Anb^™c- 
ently,  but  they  prelent  the  fame  appearances  to  hi*  eye.  gej  ^ 
This  dh'erfity  in  the  one  cafe  he  believes  to  proceed  l  ,eas< 
from  different  poAvers  or  qualities  in  the  feveral  objeds  J  ' 

and  the  famenefs  of  appearance  in  the  other,  from  fimi- 
lar  qualities  in  tlicfe  objeds.  To  the  fimilar  qualities, 
though  he  can  frame  no  idea  of  them  abstracted  from 
every  individual  objed,  he  gives  one  common  name } 
and  calls  every  objed  Avhich  prefents  the  fame  appear¬ 
ance  to  his  eye  that  fnow  does,  a  white  objed.;  Avhere 
the  Avord  white  does  not  ftand  for  an  abftrad  idea,  but 
for  a  quality  inherent  in  one  or  more  objeds.  Hence 
the  origin  of  adjedives  in  language,  Avhich  denote  more 
than  can  be  expreffed  by  any  clafs  of  fubftantives  ;  for 
every  adjedive,  befides  the  poA\Ter  of  a  name,  includes 
in  itfelf  the  force  of  a  conjundion.  See  Grammar. 

The  other  clafs  of  general  terms  comprehends  fub¬ 
ftantives  ;  of  which  the  origin  is  as  folloAVs  :  The  ob- 
jeds  about  Avhich  Ave  have  occafion  to  fpeak  or  Avrite 
are  fo  numerous  and  fo  fluduating,  that  if  every  indi¬ 
vidual  had  a  proper  name,  a  complete  language  could 
never  be  formed.  But  as  there  are  not  perhaps  in  na¬ 
ture  tAvo  objeds  that  appear  to  us  fimilar  in  all  re- 
fpeds,  fo  are  there  not  in  nature  tAvo  objeds  Avhich 
affed  all  our  fenfes  differently.  The  mind,  therefore, 
either  adually  perceiving  tAvo  or  more  objeds  at  once, 
or  contemplating  the  ideas  left  by  tAvo  or  more  objeds 
in  the  memory,  perceives,  by  its  intelledive  poAver,  in 
Avhat  refpeds  they  agree  and  in  Avhat  they  difagree. 

If  the  agreement  be  ftriking,  and  in  more  qualities 
than  one,  it  combines  the  feveral  individuals  into  one 
clafs  or  fpecies,  giving  to  the  whole  a  common. name, 

Avhich  equally  denotes  the  foecies  and  every  individual 
belonging  to  it.  Thus,  oblerving  that  Peter,  James, 
and  John,  agree  in  having  the  fame  ered  fonii,  in 
Avalking  on  two  legs,  in  having  hands,  &c.  and  in  be¬ 
ing  endoAved  Avith  rcafon,  avc  combine  thefe  three,  and 
all  other  individuals  Avhich  Ave  perceive  to  agree  in  the 
fame  ftriking  and  important  qualities,  into  one  fpeeics, 
to  Avhich  Ave  give  the  name  of  man— a  word  Avhicli 
equally  denotes  the  Avhole  fpecies  and  every  individual 
of  it.  Again,  Contemplating  feveral  figures,  Avhich  all 
agree  in  the  cireumftance  of  being  bounded  by  three 
ftraight  lines  meeting  one  another  fo  as  to  form  three 
angles,  Ave  call  the  Avhole  clafs  of  figures  and  each  indi¬ 
vidual  by  the  name  of  triangle — though  it  may  be  .im¬ 
poflible  to  contemplate  any  number  of  triangles  with¬ 
out  perceiving  that  all  the  angles  of  one  are  acute.  \ 
that  one  angle  of  another  is  a  right  angle  ;  and  that  in 
the  third  there  is  one  angle  obtufe  ;  but  the  Avord  tn- 
an?le,  unlefs  it  is  limited  in  its  fignification  by  the  ad¬ 
dition  of  an  adjedive,  is  equally  expreflive  of  an  acute- 
angled  triangle,  a  right-angled  triangle,  and  an  obtufe- 
angled  triangle.  By  thus  arranging  individuals  ac¬ 
cording  to  their  moft  confpicuous  qualities,  Ave  may 
combine  all  the  objeds  exifting  into  fo  many  claffes  or 
fpecies,  Avhich  fhall  be  after Avards  knoAvmby  as  many 
names  ;  but  of  each  fpecies  Ave  neither  have,  nor  can 
4  E  ,  have, 


Oil  Notwithftanding  this  declaration,  which  is  made  with  the  greateft  fincenty,  we  do  not  apprehend  that  we 
areC guilty  of  preemption  when  we  examine  the  doftor’s  opinions.  Berkeley  and  Hume  were  certainly  as  acute  as 
any  metJphyfician  who  has  fucceeded  them  ;  yet  their  opinions  have  been  canvaffed  without  ceremony,  and  to 

"of, *&»£■ '°£^iS^SZZ\U.S,g„^l.  How  i,  the  one  palT.ge  he  .eeoncUed 
with  the  other  ? 
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As  our  acquaintance  with  nature  enlarges,  we  dif- 
f  cover  refemblanees,  driking  and  important,  between  one 
fpecies  and  another,  which  naturally  begets  the  notion 
of  a  higher  elafs  called  a  genus.  From  comparing  man 
with  beads,  birds,  fifhes,  and  reptiles,  we  perceive  that 
they  are  all  alike  p ode fie d  of  life,  or  a  principle  of  firn- 
fation  and  aftion,  and  of  an  organized  body  :  henee  we 
rank  them  all  under  a  higher  elafs  or  genus,  to  which 
we  give  the  name  of  animal ;  which  equally  denotes  the 
whole  genus ,  each  fpccies  comprehended  under  the  ge¬ 
nus,  and  every  individual  of  every  fpecies.  Thus,  ant- 
mal,  is  a  genus  ;  man ,  beajl ,  bird ,  arc  fo  many  fpecies 
comprehended  under  that  genus  ;  and  Peter ,  James,  and 
John,  are  individuals  of  the  fpecies  man.  Peter ,  James, 
and  John,  are  proper  names,  denoting  each  an  indivi¬ 
dual  ;  man ,  beajl,  bird,  are  fpecific  terms,  denoting  each 
a  whole  fpecies  comprifing  many  individuals  ;  and  ani¬ 
mal  is  a  general  term,  becaufe  it  denote-  a  whole  genus, 
comprehending  under  it  fever al fpecies,  of  which  each 
confids  of  many  individuals ;  and  the  general  term 
denotes  either  the  whole  genus,  all  the  fpecies ,  or  any 
individual  of  all  the  fpecies.  i.  his  is  the  whole  mvdery 
of  abJlraFtion  ;  they  art*  merely  terms,  that  in  drift- 
nefs  of  fpeeeli  are  general  and  abfraB  ;  and  even  thole 
are  general  only  w  figns,  of  which  the  full  fignification 
8p  cannot  always  be  represented  by  any  conceivable  idea. 
Names  and  “  It  is  a  received  opinion  (fays  Bifhop  Berkeley), 
ufed'asmpre  that  lat)Slla£e  has  no  other  end  but  the  communicating 
%ns>  e°^  ?ur  ideas:  and  t,iat  evcry  dgnifieant  name  hands  for 
an  idea.  This  being  fo  ;  and  it  being  withal  certain, 
that  names,  which  yet  are  not  thought  altogether  infig- 
nifieant,  do  not  always  mark  out  particular  conceivable 
ideas ;  it  is  draightway  concluded  that  they  hand  for 
abdraft  notions.  That  there  are  many  names  in  u(e  a- 
mongd  fpeeulative  men,  whieh  do  not  always  fugged 
to  others  determinate  particular  ideas,  is  what  nobody 
will  deny  :  and  a  little  attention  will  difeover,  that  it 
is  not  needfary,  even  in  the  drifted  reafonings,  that 
figni (leant  names,  whieh  dand  for  ideas,  diould  every 
time  they  are  ufed  excite  in  the  underbanding  the  ideas 
they  are  made  to  dand  for.  In  reading  and  difeourf- 
ing,  names  are  for  the  mod  part  ufed  as  letters  in  al¬ 
gebra  j  in  whieh,  though  a  particular  quantity  be  mark¬ 
edly  each  letter,  yet  to  proeeed  right,  it  is  not  re- 
quifite  that  in  every  dep  each  letter  fugged  to  our 
thoughts  that  particular  quantity  it  was  appointed  to 
Hand  for.”  The  fame  thing  is  true  of  ideas,  which 
as  well  as  names  are  often  ufed  merely  as  figns  repre- 
fenting  a  whole  elafs  ;  and  on  that  account"  they  may 
be  ealled  general,  though  every  idea  is  in  itfelf  hriftly 
particular.  Thus,  “  An  idea,  which  eonfidered  in 
itfelf  is  particular,  becomes  general  by  being  made  to 
reprefent  or  dand  for  all  other  particular  ideas  of  the 
fame  fort.  To  make  this  plain  by  an  example,  fuppofe 
a  geometrician  is  demondrating  the  method  of  cutting 
a  line  in  two  equal  parts  :  He  dravrs,  for  indance,  a 
blaek  line  of  an  inch  in  length  :  this,  which  in  itfelf  is 
a  particular  line,  is  nevertheless,  with  regard  to  its  fig- 
liifieation,  general  j  finee,  as  it  is  there  ufed,  it  repre- 
fents  all  particular  lines  whatfoever  :  fo  that  what  is 
demondrated  of  it  is  demonbrated  of  all  lines,  or,  in 
other  vrords,  of  a  line  in  general.  And  as  that  parti- 


the  name  line,  and  the  idea  of  a  line  in  the  imagination.  Of  Abftrac 
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cular  line  becomes  general  by  being  made  a  fign,  fo 


either  of  which  taken  abfolutely  is  particular,  by  beino- 
figns  are  made  general  likewife.  And  as  the  formed 

owes  its  generality,  not  to  its  being  the  fign  of  an  ab-  _ _ 

draft  or  general  line,  but  of  all  particular  right  lines  ^ 
that  may  podibly  exid  ;  fo  the  latter,  the  name  and 
the  idea,  mult  be  thought  to  derive  their  generality 
from  the  fame  eaufe,  namely,  the  various  particular 
lines  which  each  of  them  indifferently  denotes.”  A- 
gain,  When  one  demonftrates  any  propofition  concern¬ 
ing  triangles,  it  is  to  be  fuppofed  that  he  has  in  view 
t°.  demon il rate  an  univerfal  truth  ;  yet  the  particular 
triangle  whieh  he  eonfiders  mud  be  either  equilateral, 
lfofceles,  or  fealenon  ;  for  a  plain  triangle,  which  is 
nongof  thefe,  ean  neither  exid  nor  be  conceived.  But 
w  hetner  it  be  of  this  or  that  fort  is  of  no  importance, 
as  any  of  them  may  equally  band  for  and  reprefent  all 
re  ft  1  lineal  triangles,  and  on  that  account  be  denomi¬ 
nated  univerfal. 

This  doftrine  rcfpeftmg  names  and  ideas  being  ufed 
merely  as  figns,  has  been  adopted  by  almoft  every  fub- 
fequent  philofopher  ;  and  by  Principal  Campbell  it 
has  been  illudrated  with  perfpieuity  and  aeutenefs 
every  way  worthy  of  the  author  of  the  Differtation  on 
Miracles.  “  In  confirmation  of  this  doftrine  (fays 
he*),  it  may  be  obferved,  that  we  really  think  by  *  Philo  [e- 
,  as  well  as  fpeak.by  them..  All  the  truths  whichMr  °/&* 
eonditute  feience,  which  give  exercife  to  reafon,  and  htic% 
are  difeovered  by  philofcphy,  are  general  •  all  our 
ideas,  in  the.  drifted  fenle  of  the  word,  are  particular. 

All  the  particular  truths  about  whieh  we  are  conver- 
fint  are  properly  hidorical,  and  eompofe  the  furniture 
of  memory.  Nor  do  I  include  under  the  term  hifori- 
cal  the  truths  which  belong  to  natural  hiflory  }  for  even 
thefe  too.  are  general.  Now,  beyond  particular  truth 
or  hidorical  fafts,  fird  perceived  and  then  remembered, 
we  diould  never  be  able  to  proceed  one  fmgle  dep  in 
thinking  any  more  than  in  converfmg,  without  the  ufe 
of  figns. 

“  When  it  is  affirmed  that  the  whole  is  equal  to  all 
its  parts,  there  cannot  be  an  affirmation  whieh  is  more 
perfectly  intelligible,  or  whieh  commands  a  fuller  af- 
fent.  If,  in  order  to  comprehend  this,  I  recur  to 
ideas,  all  that  I  ean  do  is  to  form  a  notion  of  fome  in¬ 
dividual  whole,  divided  into  a  certain  number  of  parts 
of  which  it  is  condituted  j  fuppofe  of  the  year,  divided 
into,  the  four  feafons.  Now  all  that  I  can  be  faid 
to  difeern  here  is  the  relation  of  equality  between  this 
particular  whole  and  its  component  parts.  If  I  recur 
to  another  example,  I  only  perceive  another  particular 
truth.  The  fame  holds  of  a  third  and  of  a  fourth. 

But.  fo  far  am  I,  after  the  perception  of  ten  thoufand 
particular  fimilar  indances,  from  the  difeovery  of  the 
univerfal  truth.,  that  if  the  mind  had  not  the  power  of 
confidering  things  as  figns,  or  particular  ideas  as  re 
prefenting  an  infinity  of  others,  refembling  in  one  cir- 
eumbanee  though  totally  didimilar  in  every  other,  J 
could  not  (o  much  as  conceive  the  meaning  of  an  uni- 
verfal  truth.  Henee  it  is  that  fome  ideas*  io  adopt  tlie£h,’ 
expreflion  of  Berkeley,  are  particular  in  their  nature, tiedar  in 
but  general  in  their  reprefentation themfelves 

But  if  in  univerfal  propofitions,  ideas  particular  in ferve  t0  de 
themfelves  be  ufed  only  as  the  figns  of  others,  it  maymon^!te 
be  demanded,  how  we  can  know  any  propofition  to  be frutl^*  be 
true  of  all  the  ideas  which  are  reprefented  by  the  eaufe  * 


- 

which, 


fign  > 
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Chap.  IV. 

3f  Abftrac- fign  ?  For  example,  having  demonftrated  that  the 
tion  and  three  angles  of  an  ifofccles  re£langular  triangle  are 
£eflCiral  equal  to  two  right  ones,  how  can  we  conclude  that 

, _ t  this  affection  therefore  agrees  to  all  other  triangles 

which  have  neither  a  right  angle  nor  trvo  equal  fides  ? 
To  this  queftion  Bilhop  Berkeley  and  Principal  Gamp- 
bell  give  the  following  anfwer :  Though  the  idea  wc 
have  in  view  wliiltl  w«  make  the  demonstration  be  that 
of  an  ifofceles  rectangular  triangle,  whofe  tides  are  of 
a  determinate  length,  we  may  yet  be  certain  that  the 
demonftration  extends  to  all  other  rectilineal  triangles 
of  what  fort  or  bignefs  foever  ;  for  tliis  plain  reafon, 
that  neither  the  equality  nor  determinate  length  of  the 
fides,  nor  the  right  angle,  are  at  ail  concerned  in  the 
demonftration.  It  is  true,  the  idea  or  diagram  we 
have  in  view  includes  all  thefe  particulars  ;  but  then 
there  is  not  the  lead  mention  made  of  them  in  the 
proof  of  the  propofition.  It  is  not  faid  the  three 
angles  are  equal  to  two  right  angles,  becaufe  one  of 
them  is  a  right  angle ,  or  becaufe  the  lides  comprehend¬ 
ing  it  are  of  equal  length  5  which  fufficiently  (hows 
that  the  right  angle  might  have  been  oblique  and  the 
lides  unequal  ;  and  for  all  that  the  demonftration  have 
held  good.  In  every  one  of  Euclid’s  theorems,  a  par¬ 
ticular  triangle,  and  a  particular  parallelogram,  and  a 
particular  circle,  are  employed  as  ligns  to  denote  all 
triangles,  all  parallelograms,  and  all  circles.  When  a 
geometrician  makes  a  diagram  with  chalk  upon  a 
‘board,  and  from  it  demonftrates  the  property  of  a 
ftraight-lined  figure,  no  fpeCtator  ever  imagines  that 
he  is  demon ftrating  a  property  of  nothing  elfe  but  that 
individual  white  figure,  five  inches  long,  which  is  before 
him. — Every  one  is  fatisfied  that  he  is  demonftrating 
a  property  of  all  of  that  order,  whether  more  or  lefs  ex- 
tenfive,  of  which  it  is  both  an  example  and  a  fign  \ 
all  the  order  being  underftood  to  agree  with  it  in  cer¬ 
tain  characters,  however  different  in  other  refpeCts. 
Nay,  what  is  more,  the  mind  with  the  utmofl  facility 
extends  or  contracts  the  reprefentative  power  of  the 
fign  as  the  particular  occafion  requires.  Thus  the 
fame  equilateral  triangle  will  with  equal  propriety 
ferve  for  the  demonftration,  not  only  of  a  property  of 
all  equilateral  triangles,  but  of  a  property  of  all  ifo- 
fcelcs  triangles,  or  even  of  a  property  of  all  triangles 
whatever.  Nay,  fo  perfectly  is  this  matter  underftood, 
that  if  the  demonftrator  in  any  part  fhould  recur  to 
fome  property  belonging  to  the  particular  figure  he 
hath  conftruCted,  but  not  effcntial  to  the  kind  men¬ 
tioned  in  the  propofition,  and  which  the  particular 
figure  is  folely  intended  to  reprefent,  every  intelligent 
obferver  rvould  inftantly  detcCt  the  fallacy  :  So  entire¬ 
ly  for  all  the  purpofes  of  fcience  doth  a  particular  ferve 
for  a  whole  fpecies  or  genus.  Now,  why  one  vifible 
individual  fhould  in  our  reafonings  ferve  without  the 


fmalleft  inconvenience  as  a  fign  for  an  infinite  number, 
and  yet  one  conceivable  individual,  or  a  particular  idea 
of  imagination,  ftiould  not  be  adapted  to  anfwer  the 
fame  end,  it  will,  we  imagine,  be  utterly  impoftible  to 
fay  (n). 

It  muft,  however,  be  confefied,  that  there  is  a  con- 
fiderable  difference  in  kind,  between  ideas  ufed  as  figns 
and  the  general  terms  of  any  language.  Amongft  all 
the  individuals  of  a  fpecies,  or  even  of  the  higheft  ge¬ 
nus,  there  is  ftill  a  natural  connexion,  as  they  agree 
in  the  fpecific  or  generic  character  ;  and  when  the 
mind  makes  ufe  of  any  pofitive  idea  as  the  fign  of  the 
fpecies  or  genus,  that  idea  appears  in  the  imagination 
as  an  exaCt  refcmblance  of  fome  one  individual.  But 
the  connexion  which  fubfifts  between  words  and  things, 
or  even  between  words  and  ideas,  is  in  its  origin  ar¬ 
bitrary  ;  and  yet  its  effeCt  upon  the  mind  is  much  the 
fame  with  that  of  the  natural  connexion  between  ideas 
and  things.  For  having  often  had  occafion  to  obferve 
particular  words  ufed  as  figns  of  particular  things,  and 
fpecific  terms  ufed  as  figns  of  a  whole  fpecies,  we  con- 
trad!  a  habit  of  affociating  the  fign  with  the  thing  fig- 
nified,  infomuch  that  either  being  prefented  to  the 
mind  neccfiarily  introduces  or  oeeafions  the  appre- 
henfion  of  the  other.  Cuftom  in  this  inftance  ope¬ 
rates  precifely  in  the  fame  manner  as  natural  refem- 
blance  in  the  other  \  fo  that  certain  founds,  and  the 
ideas  of  things  to  which  they  are  not  naturally  relat¬ 
ed,  come  to  be  as  thoroughly  linked  in  our  concep¬ 
tions  as  the  ideas  of  things  and  things  themfelves. 
Nay,  fo  completely  are  they  linked  together,  that  we 
often  ufe,  through  long  chains  of  reafoning,  certain 
founds  or  words,  without  attending  at  all  to  the  ideas 
or  notions  of  which  they  are  figns.  “  I  believe  (fay* 
the  author  of  A  Treatife  on  Human  Nature ),  that  every 
one  who  examines  the  fituation  of  his  mind  in. reafon¬ 
ing  will  agree  with  me,  that  we  do  not  annex  diftinCl 
and  complete  ideas  to  every  term  we  make  ufe  of; 
and  that  in  talking  of  government ,  church ,  negotiation , 
conquej ?,  we  ieldom  fpread  out  in  our  minds  all  the 
fimple  ideas  of  which  the  compound  notions  fignified 
by  thefe  terms  are  compofed.  It  is,  however,  obferv- 
able,  that  notwithftanding  this  imperfeCtion,  we  may 
avoid  talking  nonfenfc  on  thefe  fubjeCts,  and  may  per¬ 
ceive  any  repugnance  among  the  ideas  as  well  as  if 
we  had  a  full  comprehenfion  of  them.”  This  remark 
generally  holds  true  }  but  then  it  is  to  be  obferved,  that 
all  the  words  ufed  as  figns,  and  which  yet  do  not  denote 
any  one  conceivable  determinate  idea ,  muft  be  capable 
of  definition.  Thus,  in  matters  that  are  perfectly  fa¬ 
miliar,  in  fimple  narration,  or  in  moral  obfervations  on 
the  occurrences  of  life,  a  man  of  common  underftand- 
ing  may  be  deceived  by  fpecious  falfehood,  but  is  hard¬ 
ly  to  be  gulled  by  downright  nonfenfe  or  a  repug- 
4  E  2  nance 
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(n)  Were  it  poftible  to  frame  an  abJlraB  general  idea  of  a  triangle,  which  is  neither  equilateral,  ifofceles,  nor 
fealenon,  even  that  idea  muft  be  ufed  merely  as  a  fign  as  much  as  ary  particular  triangle  whatever  5  and  the 
queftion  might  ftill  be  atked,  How  We  can  know  any  propofition  to  be  true  of  all  the  triangles  reprefent ed  by 
the  fign  ?  For  example  :  having  demonft rated  that  the  three  angles  of  an  ideal  triangle,  which  is  neither  equi¬ 
lateral,  ifofceles,  nor  fealenon,  are  equal  to  two  right  angles,  how  can  we  conclude  that  this  affeCtion  agrees 
to  triangles  which  are  equilateral,  &c.  ?  To  this  queftion  it  is  not  eafv  to  conceive  what  anfwer  .could  be 
given  other  than  that  of  Berkeley  and  Campbell,  in  the  cafe  of  ufing  particular  and  conceivable  triangles  as 
'figns. 
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^tio^and^ nanCe  ^eas*  Almoft  all  the  poflible  applications 
general  terms  (in  other  words,  all  the  acquired  relations 

Ideas.  t^ie  figns)  have  become  cuftomary  to  him.  The  con- 
V-  -*  Sequence  is,  that  an  unufual  application  of  any  of  them 
is  inftantly  detefled  :  this  detection  breeds  doubt,  and 
this  doubt  occafions  an  immediate  recourfe  to  definition  ; 
"which,  proceeding  through  fpecies  and  genera,  refolves 
complex  terms  into  others  lefs  complex,  till  it  ends  at 
laft  in  fimple  ideas  and  relations,  which  can  neither  be 
cji  defined  nor  mifunder flood  (o).  See  Logic. 
it  is  not  Thus  then  we  fee,  that  though  there  are  no  ideas, 

but  th ProPerly  fpeaking,  general  and  abftraft,  a  man  may, 
power  of  by  terms  and  particular  ideas,  ufed  as  Jig  ns ,  arrive  at  the 
thefign  knowledge  of  general  truth.  In  neither  cafe  is  it  the 
matter ,  if  we  may  be  allowed  the  expreflion,  but  the 
the  m;nd  Power  ^1C  Agn  that  is  regarded  by  the  mind.  We 
find,  that  even  in  demonflrative  reafonings,  figns  the 
moft  arbitrary,  or  mere  fymbols,  may  be  ufed  with  as 
little  danger  of  error  as  ideas  or  natural  figns.  The 
operations  both  of  the  algebraifl  and  arithmetician  arc 
flri<flly  of  the  nature  of  demonftration.  The  one  em¬ 
ploys  as  Jigtis  the  letters  of  the  alphabet,  the  other  cer¬ 
tain  numerical  characters.  In  neither  of  thefe  arts  is 
it  neceffary  to  form  ideas  of  the  quantities  and  fums 
fignified  5  in  fome  inftances  it  is  even  impoflible  without 
refolving  the  quantity  or  fum  into  parts,  in  a  manner 
analogous  to  definition  \  and  then  the  mind  comprehends 
not  the  whole  quantity  or  number  at  once,  but  the  fe- 
veral  parts  of  which  it  is  compofed,  which  it  connects 
(p)  by  the  relation  of  junction  or  addition.  Yet  with¬ 
out  this  refolution,  the  equations  and  calculations  car¬ 
ried  on  by  means  of  the  letters  and  figures  fignificant 
of  the  whole  quantity  or  the  whole  fum,  are  not  the 
lefs  accurate  or  convincing.  And  fo  much  for  abjlrac - 
tion,  generalisation ,  and  the  power  of  figns ,  whether 
natural  or  artificial. 

Chap.  V.  Of  the  Association  of  Ideas. 

Acontmu-  Every  man  whilft  awake  is  confcious  of  a  conti- 
fhou^ht  in  nueC^  train  °f  thought  fpontaneoufly  arifing  in  his 
themind1.11  an<^  pacing  through  it  •,  nor  could  a  fingle  now 

or  inftant  be  pitched  upon  in  which  fome  idea  is  not 
prefent  in  his  memory  or  imagination.  No  one  idea, 
however,  unlcfs  detained  by  a  voluntary  exertion  of 
the  mind,  or  unlefs  productive  of  intenfe  pleafure  or 
pain,  remains  long  in  the  imagination  5  but  each  haf- 
tens  off  the  ftage  to  make  way  for  another,  which 
takes  its  turn  and  is  fucceeded  by  a  third,  &c.  We 
are  not  to  imagine  that  this  train  of  thought  is  alto¬ 
gether  fortuitous  and  incoherent.  “  It  is  evident 
'*  Zfays.  (fays  Mr  Hume  *),  that  there  is  a  principle  of  con¬ 
nexion  between  different  thoughts  or  ideas  of  the 
mind  \  and  that,  in  their  appearance  to  the  memory 
or  imagination,  they  introduce  each  other  with  a  eer- 


Part  I, 

tain  degree  of  method  and  regularity.  In  our  more  Affociaty 
ferious  thinking  or  difeourfe  this  is  fo  obfervable,  that  Heai. 
any  particular  thought  which  breaks  in  upon  the  re- 
gular  track  or  chain  of  ideas  is  immediately  remarked 
and  rejected.  Even  in  our  wildeft  and  moil  wandering 
reveries,  nay,  in  our  very  dreams,  we  Ihall  find,  if  we 
reflect,  that  the  imagination  ran  not  altogether  at  ad¬ 
ventures,  but  that  there  was  ffill  a  connexion  upheld 
among  the  different  ideas  which  fucceeded  each  other. 

Were  the  loofeft  and  freeft  converlation  to  be  tran- 
feribed,  there  would  immediately  be  obferved  fomc- 
thing  which  connected  it  in  all  its  tranfitions  :  Or, 
where  this  is  wanting,  the  perfon  who  broke  the  thread 
of  difeourfe  might  ftill  inform  you,  that  there  had  feeret- 
ly  revolved  in  his  mind  a  fucceflion  of  thoughts,  whieh 
had  gradually  led  him  from  the  fubjeefl  of  conven¬ 
tion.  Among  different  languages,  even  where  v7e 
cannot  fufpecfl  the  leaft  connexion  or  communication, 
it  is  found,  that  words  exprefllve  of  ideas  the  moft  com¬ 
pounded,  do  yet  nearly  correfpond  to  each  other  j  a 
certain  proof  that  the  fimple  ideas  comprehended  in 
the  compound  ones,  were  bound  together  by  fome  uni- 
vcrfal  principle,  which  had  an  equal  influence  on  all 
mankind.”  ^ 

That  thefe  obfervations  are  well  founded,  every  Principles 
man  may  be  fatisfied  by  looking  attentively  into  his0/3®*®*' 
own  thoughts  }  but  when  the  author  reduces  the  prin-tlon* 
ciples  of  this  affociation  of  ideas  to  three ,  viz.  refem - 
blatice ,  contiguity  in  time  and  place,  and  caufe  or  effeBy 
he  certainly  contrails  them  within  too  narrow  a  com- 
pafs.  That  thefe  principles  often  ferve  to  connect 
ideas,  will  not  indeed  be  denied.  A  pidlure  leads  our 
thoughts  to  the  original  :  the  mention  of  one  apart¬ 
ment  in  a  building  introduces  an  inquiry  or  difeourfe 
concerning  the  others :  and  if  we  think  of  a  wound, 
we  can  hardly  forbear  reflecting  on  the  pain  which  fol¬ 
lows  it.  But  furely  ideas  fometimes  fucceed  each 
other  without  refetnblance ,  without  contiguity  in  time 
or  in  place,  and  without  being  connected  by  the  rela¬ 
tion  of  a  caufe  to  its  ejfeB .  Befides  all  this,  there  are 
other  affociations  than  of  ideas.  Ideas  are  affociated 
with  paflions  and  emotions,  and  paffions  and  emotions 
are  affociated  together.  A  particular  idea  is  affoci¬ 
ated  with  a  proper  name,  and  often  with  the  general 
name  of  the  fpecies.  General  conceptions,  fuch  as  thofe 
which  Mr  Locke  calls  mixed  modes  (fee  Mode),  are 
affociated  with  figns  both  audible  and  vifible,  and  figns 
are  affociated  with  each  other.  Surely  virtue,  as  it  con- 
fifts  in  aCIion  and  intention,  does  not  refem  ble  the  found 
virtue,  is  not  contiguous  to  it  in  time  or  in  place,  and 
is  neither  its  caufe  nor  its  ejfeB  ;  nor  is  it  conceivable, 
that  the  arbitrary  figns  of  different  things  fhould  have 
any  natural  relation  to  one  another. 

But  were  the  enumeration  complete,  the  bare  men¬ 
tion  of  thefe  principles  does  not  account  for  the  phe¬ 
nomena  :  I 
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(o)  For  a  farther  view  of  this  fubjeCI,  fee  fome  excellent  obfervations  on  the  common  doCtrine  concern¬ 
ing  abftraCtion  by  Profeffor  Hugald  Stewart  of  Edinburgh.  Elements  of  the  Philofophy  of  the  Human 
Mind. 

(p)  No  man,  we  think,  will  pretend  that  he  can  perceive  at  one  view  a  million  of  individual  men,  or 
that  he  can  imagine  or  conceive  at  once  a  million  of  ideal  men  :  yet  he  may  divide  the  million  into  parts, 
which,  in  the  one  cafe  may  be  eafily  viewed,  and  in  the  other  may  be  eafily  conceived,  in  fucceflion.  Thus, 
IOO  +  100  +  100,  &c. 


Chap.  V.  M  E  T  A  P 

Relation  nomena  :  For,  granting  the  faft,  it  may  ftill  be  aflved, 
of  Ideas  vVhy  does  a  pifturd  lead  our  thoughts  to  the  original  ; 
or  the  mention  of  one  apartment  in  a  building  introduce 
an  inquiry  concerning  the  others  ?  To  thefe  queftions 
our  author  has  given  no  anfwer  \  nor  are  we  acquainted 
with  any  writer  who  can  be  faid  to  have  attempted  it, 
except  Dr  Hartley  and  his  ingenious  editor.  There 
may  be  fome  of  our  readers  whom  the  names  of  thefe 
men  will  prejudice  again!!  their  theory  \  but,  doubtlefs, 
the  greater  part  are  willing  to  adopt  truth,  or  to  exa¬ 
mine  an  ingenious  fpeculation,  from  whatever  quarter  it 
comes.  To  fuch  as  feel  themfelves  other  wife  difpofed, 
we  beg  leave  to  fay,  that  it  they  allow  the  name  of 
.  Priefiley  to  difguft  them  at  what  follows,  they  will 
furnifh  him  with  a  new  proof  of  the  truth  of  the  doftrine 
<,4  which  they  rejeft. 

How  they  That  ideas  fhould  be  aifociatcd  together,  feems  to 

[operate.  inevitable  from  the  manner  in  which  the  mind  ac¬ 

quires  them.  All  our  ideas,  properly  fpeaking,  are 
of  fen  Able  objefts,  and  by  far  the  greater  part  of  them 
of  vifible  objects.  But  every  fenfible  objeft  conveys 
at  once  various  fenfations  and  perceptions  to  the  mind, 
which  appear  not  only  united  in  faft,  but  infeparable 
in  imagination.  Thus,  when  a  man  looks  at  any  par¬ 
ticular  objeft,  a  tree  for  inftance,  he  perceives  the 
trunk ,  branches ,  leaves ,  fize,  Jhape ,  and  colour ,  &c.  of 
the  whole  at  once  :  he  does  not  fir!!  perceive  the  figure 
of  the  trunk,  then  its  fize ,  then  its  colour, .  then  the 
branches ,  &c.  all  in  fucceflion  ;  but  a  perception  of  the 
whole  is  conveyed  to  the  mind  by  one  fimultaneous 
impreflion  We  have  already  feen,  that  the 

fenfes,  in  faft,  convey  nothing  to  the  mind  but  their 
refpeftive  fenfations  \  and  that  the  perception  of  the 
external  objeft  inftantly  follows  the  fenfation.  We 
have  likewife  feen,  that  fenfation .  is  occafioned  by 
fome  impreflion,  concuflion,  or  vibration,  given  to 
the  nerves  and  brain,  and  by  them  communicated  to 
the  mind  or  percipient  being.  We  have  likewife  feen, 
that  memory  depends  as  much  upon  the  brain  as  ori¬ 
ginal  fenfation,  and  is  always  attended  or  occafioned 
by  fimilar  concuflions  or  vibrations,  &.c.  Thefe  are 
fafts  proved  by  univerfal  experience,  and  which,  we 
believe,  no  thinking  man  has  ever  called  in  queftion. 
It  follows,  therefore,  that  every  aftual  fenfation  muft 
leave  fome  effeft  in  the  brain,  either  an  aftual  print, 
which  feems  to  be  impoflible,  or  a  tendency  to  vibrate 
or  be  agitated  in  the  fame  way  as  when  the  original 
impreflion  was  made.  *1  his  being  the  cafe,  it  is  na¬ 
tural  to  conclude,  that  when  any  part  of  the  original 
perception  is  revived  in  the  memory,  the  whole  per- 
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ception  fhould  be  revived  at  once,  fo  as  that  we  cannot  A^°Ic^i1s°n 
have  an  idea  of  the  trunk  of  a  tree  without^  perceiving  ,  ° 
the  ideas  of  the  branches  aifociated  with  it.  This  is 
indeed  not  merely  natural,  but  the  contrary  feems  to 
be  impoflible  j  for  as  the  original  agitation  or  vibra¬ 
tion  was  occafioned  by  the  whole  tree,  it  is  evident, 
that  whatever  effect  or  tendency  that  agitation  or 
vibration  left  behind  it,  muft  be  left  by  the  whole  vi¬ 
bration,  and  therefore  be  equally  related  to  the  whole 
tree. 

But  no  objeft  ftands  Angle  in  nature.  When  we 
view  a  tree,  or  any  thing  elfe,  we  always  notice,  how¬ 
ever  tranuently,  the  field  where  it  grows  and  the  ob- 
jefts  around  it.  Thefe  too  leave  effefts  in  the  brain 
at  the  fame  time  that  the  tree  does  fo ;  and  therefore 
make  their  appearance  with  it  in  the  memory  or  ima¬ 
gination  :  but  if  the  tree  was  the  objeft  to  which  we 
principally  attended  during  the  aftual  fenfation,  the 
idea  of  it  will  be  mueh  more  vivid  than  the  idea  of  its 
adjunfts,  and  remain  much  longer  in  the  imagination 
or  memory  ;  becaufe  the  original  fenfation  by  which  it 
was  perceived,  was  ftruck  much  deeper  than  the  fen¬ 
fations  by  which  its  adjunfts  were  perceived.  All 
this  muft  be  intelligible  to  every  one  who  attends  to 
what  we  have  already  faid  of  fenfation,  perception,  and 
memory. 

Thus  we  fee  why  a  pifturc  leads  our  thoughts  to 
the  original,  and  why  the  mention  of  one  apartment 
in  a  building  introduces  an  inquiry  concerning  the 
others.  It  is  not  merely  becaufe  the  pifture  refembles 
the  original,  and  becaufe  the  apartments  of  a  building 
are  contiguous .  Between  a  plain  furface,  varioufly  co¬ 
loured  and  (haded,  and  the  contour  of  the  human 
face,  there  is  certainly  very  little  real  refemblance ,  as 
any  man  may  be  convinced  who  places  his  eye  with¬ 
in  fix  inches  of  a  good  pifturc.  But  the  painter,  hav¬ 
ing  by  his  fkill  in  perfpeftive,  contrived  to  lay  his 
colours  on  the  plain  canvas  in  fuch  a  manner  as  that 
they  refleft  the  fame  rays  of  light  with  the  original, 
provided  the  fpeftator  ftand  at  the  proper  diftancc  ; 
thefe  rays  proceeding  from  the  pifture  fall  upon  the  eye 
in  the  fame  direftion,  and  therefore  give  to  the  nerves 
*and  brain  the  very  fame  impulfe  which  was  given  by 
the  original.  When  one  apartment  of  a  building  is 
mentioned,  we  inquire  concerning  the  others  from  the 
very  fame  caufe  that,  "when  we  think  of  the  trunk  of 
a  tree  which  we  have  feen,  we  cannot  avoid  thinking 
likewife  of  its  branches.  95 

But  the  principle  of  affociation  takes  place  among  Affociation 
things  not  naturally  connefted,  as  the  apartments  of 
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(o  )  This  is  certainly  the  cafe  with  adults,  but  it  may  be  doubted  whether  it  be  fo  with  very  young  chil- 
Iren.  It  has  been  fhown  already,  that  the  fenfation  communicated  by  the  eye  from  any  vifible  objeft,  has 
lot  the  leaft  refemblance  to  that  objeft  5  and  that  in  looking  at  a  tree  or  any  thing  elfe  a  full-grown  man 
,ays  not  the  leaft  attention  to  the  appearance  which  the  tree  really  makes  to  his  eye  ;  nay,  that  he  is  not  even 
lonfcious  of  that  appearance  farther  than  as  it  confifts  in  colour.  It  is  by  the  fenfe  of  touch  only  that  we 
icquire  ideas  of  figure,  even  of  plain  figure ;  and  we  imagine  that  we  perceive  them  by  the  eye  only  be- 
;aufe  different  figures,  as  diftinguilhable  by  touch,  are  fo  clofely  affociated  with  their  correfponding  v  - 
ible  fenfations,  that  long  before,  we  are  capable  of  inquiry,  thefe  two  things  are  infeparable  in .the  imag - 
ration.  It  is  otherwife  with  children,  who,  when  they  firft  begin  to  diftmguifh  objefts  by  the  fenfe  of  g  , 
ippear  to  do  it,  with  great  deliberation,  as  if  they  firft  felt  the  proper  fenfation  of  light  and  colour  fo  or  io 
modified,  and  afterwards  acquired,  by  fomething  like  a  mental  inference,  a  notion  of  the  figure  at  which  they 
ire  looking. 
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AofTdcas°n  ?  building  ancl  a  (ubftance  and  its  attributes  and  ad- 
‘  ’  ,jun&s*  It  is  alfociation  which  is  the  original  fource 
of  all  the  general  or  complex  conceptions  which  wc 
have,  and  which  even  gives  meaning  to  the  words  of 
every  language.  Between  founds  confidered  in  them- 
fclves,  and  things,  or  the  ideas  of  things,  every  one 
knows  that  there  is  no  natural  connexion  ;  yet  the 
idea  of  every  known  objeft  is  in  the  mind  of  every 
nian  fo  ftriClly  affociated.  with  the  name  that  it  bears 
in  its  native  tongue,  that  the  prefence  of  the  one 
nl ways  iuggefts  the  other.  It  cannot  indeed  be  other- 
wife,  if  we  attend  to  the  manner  in  which  a  child 
learns  to  affix  a  meaning  to  the  words  which  he  hears. 
— A  child  knows  his  mother  and  nurfe,  and  indeed  al- 
m oft  every  vilible  obje&  in  the  family,  long  before  he 
acquires  the  power  of  articulation.  The  impreftions 
made  by  thefe  objc&s,  and  repeated  daily  and  hourly 
on  his  brain,  every  one  of  which  excites  a  fenfation, 
mult  foon  become  fo  deep  as  not  to  be  eafily  effaced. 
Numbers  of  them  too  are  affociated  together,  fo  that 
the  prefence  of  one  introduces  the  other.  It  has  been 
already  obferved,  that  ideas  of  fight  are  the  mofl  vi¬ 
vid  and  the  mofl  lading  •  but  the  child  hearing  the 
fame  found  often  repeated,  even  that  found  comes  in 
time  to  leave  in  his  memory  a  permanent  idea.  He 
then  hears  the  found  nurfe ,  for  inftance,  uttered  at  the 
time  when  he  is  looking  earncflly  at  the  perfon  of  the 
nurfe,  with  whom  he  is  well  acquainted,  and  to  whom 
be  is  ftrongly  attached  \  and  having  the  two  ideas  re¬ 
peatedly  excited  together,  they  foon  become  fo  af¬ 
fociated,  that  the  one  neceffarily  excites  the  other : 
the  word  nurfe  calls  into  view  the  idea  of  the  woman 
treafured  up  in  his  imagination. 

But  we  need  not  have  recourfe  to  children  for  the 
proof  of  our  affertion.  It  is  obvious  that  the  name  of 
every  fimple  and  uncompounded  idea  can  be  fignificant 
only  by  affcciation.  Of  a  complex  conception  the 
name  may  be  made  intelligible  by  a  definition  ;  but 
fimple  ideas  cannot  be  defined,  and  between  ideas  and 
founds  there  is  no  natural  connexion,  fo  as  that  the 
one  previous  to  alfociation  fhould  fuggeft  the  other. 
Even  of  complex  conceptions  and  mixed  modes,  the 
meaning  of  the  names  is  generally  acquired  by  af- 
fociation  ;  for  though*  it  is  certainly  true,  that  all  fuch 
names  are  capable  of  definition,  they  are  yet  ufed  with 
fiuffieicnt  propriety  by  thoufands  who  know  not  what 
a  definition  is.  Were  a  plain  unlettered  man  alked  to 
■define  virtue,  it  is  not  probable  that  he  could  do  it  fo 
as  to  make  himfclf  underftood  *,  yet  having  ideas  of 
the  pro. Bice  ofjufice ,  charity,  fortitude.  Sic.  ilri&ly  af¬ 
fociated  in  his  mind  with  the  word  virtue ,  he  may 
know  the  general  meaning  of  that  word  as  well  as  the 
mod  aeute  grammarian  or  the  molt  profound  philofo- 
pher. 

An  alms  is  a  donation  to  a  poor  man  *,  but  a  child 
who  never  heard  of  this  definition  knows  perfectly 
what  an  alms  is,  from  having  often  leen  his  parents 
give  money  to  a  beggar,  and  call  what  they  were  do¬ 
ing  by  the  name  alms.  The  found  of  the  word,  after 
having  feen  the  firft  alms  given,  will  excite  in  his  mind 
an  id<a  of  the  individual  objeCl  who  received  it,  and  of 
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the  aBion  of  him  by  whom  it  was  given  )  but  after 


having  feen  feveral  poor  men  relieved,  he  comes  to 
sdibciate  with  the  word  alms  anv  thing  given  to  any 
perfon  who  needs  it  or  appears  to  be  in  want. 


Part  1 

So  completely  do.es  this  affiliation  take  place  be-  AiTociatic 
tween  ideas  or  cluilers  of  ideas,  and  the  words  by  of  Ideas, 

which  they  are  expreffed,  that  even  men  of  letters  hear - ^ 

and  understand  perfectly  many  words  without  review¬ 
ing  in  their  minds  all  the  ideas  and  relations  of  which 
they  are  the  figns.  It  has  been  already  obferved,  that 
m  talking  of  government,  church,  negotiation ,  conqnef , 
we  feldoni  fpread  out  in  our  minds  all  the  fimple  ideas 
of  which  the  compound  notions  fignified  by  thefe  terms 
are  competed ;  and  we  now  add,  that  the  terms  may 
be  ufed  with  fufficient  propriety,  and  be  perfectly  un¬ 
derftood  by  thole  who  never  attempted  to  analyze  the 
notions  of  which  they  are  fignificant  into  their  pri¬ 
mary  and  eonftituent  parts.  Every  man  has  read  num* 
beriefs  details  of  the  tranfa&ions  of  one  court  with 
another :  he  has  he&rd  fuch  tranfa&ions  univerfally 
called  by  the  term  negotiation .  The  term  and  the 
tranfa&ions  fignified  by  it  are  fo  clofely  alfociated  in 
his  mind,  that  they  are  in  a  manner  infcparable :  and 
by  this  alfociation  he  knows  the  meaning  cf  the  term 
better  than  he  could  have  done  by  the  moft  complete 
definition  ;  which,  perhaps,  he  would  find  it  difficult 
to  give,  or  even  to  comprehend. 

.  We  have  faid  that  the  meaning  of  the  word  virtue  ard  fs^the 
is  acquired  by  alfociation,  by  having  often  heard  that  fierce  of 
found  applied  to  certain  aBions ;  but  it  is  extremely ourfilftno' 
probable,  that  the  very  notion  of  virtue,  fimple  and^S°fVU> 
uncompounded  as  it  appears  to  be,  is  acquired  in  the 
very  fame  manner.  T he  frf  rudiments  of  the  notions 
of  right  and  wrong  and  obligation  feem  to  be  acquired  by 
a  child  when  he  finds  himfelf  checked  and  controuled 
by  fuperior  power.  At  firft  he  feels  nothing  but  mere 
force ,  and  confequently  has  no  notion  of  any  kind  of 
reftraint  but  that  of  neceftity.  He  finds  he  cannot 
have  his  will,  and  therefore  he  fubmits.  Afterwards  he 
attends  to  many  cireumftances  which  diftinguifti  the 
commands  of  a  father,  or  of  a  wafer,  from  thofe  of  any 
other  perfon.  Notions  of  reference,  love,  efeem,  and 
dependence,  are  connected  with  the  idea  of  him  who 
gives  thofe  commands  ;  and  by  degrees  the  child  ex¬ 
periences  the  peculiar  advantages  of  filial  fubje&ion. 

He  fees  alfo  that  all  his  companions,  who  are  noticed 
and  admired  by  others,  obey  their  parents ;  and  that 
thofe  who  are  of  a  rcffa&ory  difpofition  are  univerfal¬ 
ly  dilliked.  Thefe  and  ether  cireumftances  now  begin  to 
alter  and  modify  the  notion  of  mere  neceftity,  till  by  de¬ 
grees  lie  conliders  the  commands  of  a  parent  as  fome- 
thing  that  muf  not  be  refilled  or  difputed,  even  though 
he  has  a  power  of  doing  it ;  and  all  thefe  ideas  coa- 
lefcing,  form  the  notions  of  moral  right  and  moral  ob¬ 
ligation,  which  are  eafily  transferred  from  the  com¬ 
mands  of  a  parent  to  thofe  of  a  magiftrate,  of  God, 
and  of  confidence.  This  opinion  of  the  gradual  for¬ 
mation  of  the  ideas  of  moral  right  and  wrong,  from 
a  great  variety  of  dements  affociated  together,  per¬ 
fectly  accounts  for  that  prodigious  diverfity  in  the 
fentiments  of  mankind  rcfpeCling  the  objects  of  moral 
obligation  ;  nor  do  we  fee  that  any  other  hypothefis 
can  account  for  the  faCls.  If  the  notion  of  moral  ob¬ 
ligation  were  a  fimple  uncompounded  idea,  ariling 
from  the  view  of  certain  aClions  or  fentiments  ;  or  were 
it  acquired,  as  it  certainly  might  be,  by  a  chain  of 
reafoning  from  the  nature  of  God  and  the  nature  cf 
man  \  why  fhould  it  not  in  the  one  cafe  be  as  invaria¬ 
ble  as  the  perception  of  colours  or  founds,  and  in  the 
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Alfociation  other  as  our  judgments  of  mathematical  or  phyfical 
of  Ideas.  truths  ?  But  though  the  fhape  and  colour  of  a  dower 
~  *  appear  the  fame  to  every  human  eye  ;  though  every 
man  of  common  underftanding  knows,  that  if  a  billiard 
ball  be  ft  ruck  by  another,  it  will  move  from  its  place 
with  a  velocity  proportioned  to  the  force  of  the  impulfe ; 
and  though  all  mankind  who  have  but  dipt  into  mathe¬ 
matics,  pereeive  that  any  two  ftdes  of  a  triangle  muft 
be  greater  than  the  third  fide  ;  yet  one  man  pra6tifes 
as  a  moral  duty  what  another  looks  upon  with  abhor- 
rence,  and  reflects  on  with  remorfe.  Now  a  thing  that 
varies  with  education  and  inftru&ion,  as  moral  fenti- 
ments  are  known  to  do,  certainly  has  the  appearance 
of  being  generated  by  a  feries  of  different  impreflions 
and  affociations  in  fome  fucli  manner  as  we  have  en¬ 
deavoured  to  deferibe.  Let  not  any  man  imagine  that 
this  account  of  the  origin  of  moral  fentimentS  endangers 
the  caufe  of  virtue  *,  for  whether  thofe  fentiments  be 
inftin£live  or  acquired,  their  operation  is  the  very  fame, 
and  in  either  cafe  their  reflitude  muft  often  be  tried 
by  the  teft  of  reafon,  fo  that  the  interefts  of  virtue  are 
equally  fafe  on  this  as  on  any  other  fcheme.  See  MORAL 
Philofophy . 

This  principle  of  affoeiation  has  fo  great  an  in¬ 
fluence  over  all  our  aftions,  paftions,  reafonings,  and 
judgments,  that  there  is  not  perhaps  any  one  thing 
in  the  edit-  which  deferves  more  to  be  looked  after  in  the  educa- 
cation  of  tion  of  youth.  Some  of  our  ideas — fueh  as  thofe  of 
a  fubftance  and  its  attributes,  a  'genus  and  the  fpecies 
contained  under  it,  a  fpecies  and  its  feveral  individuals, 
have  a  real  connexion  with  eaeh  other  in  nature. 
Thefe  it  is  the  office  of  dur  reafon  to  trace  out  and 
to  hold  together  in  that  union  and  order  in  which  na¬ 
ture  prefents  them  to  the  view  of  the  mind  ;  for  fuch 
affociations  conftitutc  perhaps  the  greateft  part  of  ne- 
ceffary  and  of  ufeful  truths.  But  there  are  others 
formed  by  cuftom  and  caprice,  which  are  too  often 
the  fources  of  error,  fuperftition,  viec,  and  mifery — 
of  errors  the  more  dangerous,  and  of  vice  the  more 
deplorable ;  that  if  the  affociations  have  been  long 
formed  without  an  attempt  to  diflolve  them,  they  ge¬ 
nerally  become  at  laft  too  ftrong  to  be  broken  by  the 
moft  vigorous  effort  of  the  beft-dilpofed  mind.  Thus, 
let  a  foolifh  maid  *  amufe  or  rather  frighten  children 
with  ftorics  of  ghofts  appearing  in  the  dark,  let  her 
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repeat  thefe  fi&ions  till  they  have  made  a  deep  im- 
preffion  on  the  young  minds,  and  the  notion  of  ghofts 
will  in  time  become  fo  elofely  affiliated  with  the 
idea  of  darknefs,  that  the  one  fhall  always  introduce 
the  other ;  and  it  may  not  be  in  the  power  of  the 
children,  after  they  have  become  men,  and  are  con¬ 
vinced  in  their  judgments  of  the  falfehood  and  ab- 
furdity  of  the  tales  which  originally  frightened  them, 
to  feparate  entirely  the  notion  of  ghofts  from  the 
idea  of  darknefs,  or  with  perfe£l  eafe  to  remain  alone 
in  a  dark  room.  Again,  Let  the  idea  of  infallibility  be 
annexed  to  any  perfon  or  fociety,  and  let  thefe  two 
infeparably  united  conftantly  poffefs  the  mind  ;  and 
then  one  body  in  ten  thoufand  place-  at  once  ftiall,  un¬ 
examined,  be  fwallowed  for  an  incontrovertible  fa£t, 
whenever  that  infallible  perfon  or  fociety  di&ates  or  de¬ 
mands  affent  without  inquiry. 

Some  fueh  wrong  and  unnatural  combinations  of 
ideas  will  be  found  to  eftablifh  the  irreconcilable  op- 
pofition  that  we  find  between  different  fedls  in  pbila- 
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fophy  and  religion  ;  for  we  cannot  imagine  every  in-  Affoeiation 
dividual  of  any  fe<ft  to  impofe  wilfully  on  himfelf,  and  ,  0  *cas‘  . 
knowingly  to  rejc£t  truth  offered  by  plain  reafon. 

That  which  leads  men  of  fincerity  and  good  fenfe 
blindfold,  will  be  found,  when  inquired  into,  to  be 
fome  early  and  wrong  affoeiation.  Ideas  independent 
and  of  no  alliance  to  one  another,  are  by  education, 
cuftom,  and  the  conftant  din  of  their  party,  fo  linked 
together  in  their  minds,  that  they  can  no  more  be 
feparated  from  each  other  than  if  they  were  but  one 
idea  :  and  they  operate  upon  the  judgment  as  if  they 
really  were  but  one.  This  gives  fenfe  to  jargon,  the 
force  of  demonftration  to  abfurdities,  and  conftftency 
to  nonfenfe  :  it  is  the  foundation  of  the  greateft  and 
moft  dangerous  errors  in  the  world  ;  for  as  far  as  it  ob¬ 
tains,  it  hinders  men  from  feeing  and  examining. 

Before  we  difmifs  the  fubjefl  of  affoeiation,  it  may 
be  proper  to  inquire,  how  far  it  is  agreeable  to  the  ac¬ 
count  which  we  have  given  of  the  manner  in  which 
external  obje£ls  are  pereeived  by  means  of  the  fenfes, 
and  the  ideas  of  fuch  objefts  retained  in  the  memory.  ^ 

—  It  has  been  proved,  we  think,  by  arguments  un-The  princi- 
anfwerable,  that  by  the  organs  of  fenfe  nothing  is  pie  of  affo- 
conveyed  immediately  to  the  mind  but  fenfations  c,atl0n  °Pe“ 
which  can  have  no  refemblance  to  external  obje£ls,  and 
that  the  perception  of  an  obje£l  may  be  refolved  into  external 
a  procefs  of  reafoning  from  effe£ls  to  caufes. — But  objects; 
children,  it  will  be  laid,  do  not  reafon  from  effects 
to  caufes,  and  yet  they  foon  acquire  the  faculty  of 
perceiving  and  diffinguifhing  the  obje£ls  with  which 
they  are  furrounded.  This  is  an  undoubted  truth  } 
and  it  can  be  accounted  for  only  by  the  principle  of 
affoeiation.  A  child  lias  as  much  the  ufe  of  his  fenfes 
as  a  full-grown  man.  By  his  eye  he  has  the  fenfa- 
tion  of  colour  ;  by  his  nofe,  that  of  fmell  ;  by  bis 
ear  he  has  the  fenfation  of  found  ;  and  by  his  hand  he 
feels  heat  and  cold,  refiftance  and  bounded  refiftance. 

Every  obje£i  which  is  prefented  to  him,  impreffes  his 
mind  with  various  fenfations  :  and  thefe  fenfations 
combined  together  are  probably  all  that  he  perceives 
for  fome  years  ;  for  there  is  no  reafon  to  imagine  that 
a  boy  of  one  or  two  years  old  has  the  flighted  notion 
of  what  we  mean  by  folidity,  hardnefs,  foftnefs,  or 
indeed  of  that  whieh  is  termed  fubjlance,  Vet  when 
two  or  more  objects  are  prefent,  he  may  eafily  diftin- 
guith  the  one  from  the  other,  becaufe  the  fenfations 
excited  by  the  one  muft  differ  from  thofe  excited  by 
the  other,  as  much  as  the  real  qualities  of  the  one 
are  different  from  the  real  qualities  of  the  other  ;  and 
by  diftinguifliing  between  his  own  fenfations,  he  in 
effeff  diftinguilhes  between  the  obje£b  which  produce 
thefe  fenfations.  His  fenfations  too  being  frequently 
excited,  leave  behind  them  ideas  in  his  memory  or 
imagination  ;  and  thofe  ideas,  from  having  been  im¬ 
printed  together  and  never  feparated,  become  in  time 
fo  elofely  affociated,  that  whenever  one  of  them  is 
called  into  view,  the  others  neceffarily  make  their  ap¬ 
pearance  with  it.  Thus  a  child  has  a  fet  of  combined 
fenfations  excited  in  his  mind  by  the  prefence  of  his 
nurfe  ;  he  has  a  different  clufter  excited,  fuppofe  by 
the  prefence  of  his  mother.  Thefe  are  often  repeated, 
and  leave  deep  traces  behind  them  ;  fo  that  when  the 
mother  or  the  nurfe  makes  her  appearance,  flic  is  im¬ 
mediately  recognifed  as  a  known  objcfl  ;  or,  to  fpeak 
more  corre£tly;  the  child  feels  the  very  fame  fenfa- 
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n  tions  which  he  has  felt  before,  from  which  he  has  expe- 
rieneed  pieafure,  and  of  which  he  has  the  ideas  trea- 
fured  np  in  his  memory  or  imagination*  A  itranger, 
on  the  other  hand,  muft  affe£t  him  with  a  fet  of  new 
fenfations,  and  of  courfe  will  be  diftinguiflied  from  a 
known  obje£l  as  accurately  as  if  the  child  were  pof- 
feffed  of  the  notions  of  folidity,  fubflance,  qualities, 
and  diftance.  A  man  born  blind,  who  knew  not  that 
fueh  things  as  fire  and  fnow  had  ever  exifted,  would 
yet  diftinguifh  the  one  from  the  other  the  moment 
that  lie  fhould  be  brought  wTithin  their  influence.  He 
could  not  indeed  apply  their  names  properly,  nor  fay 
which  is  the  fire  and  which  is  the  fnow,  nor  would  he 
at  firft  have  any  notion  of  either  of  them  as  a  real,  ex¬ 
ternal,  and  diflant  object  \  but  he  would  certainly  di- 
ftinguifh  his  own  fenfations,  the  fenfation  of  heat  from 
that  of  cold.  It  is  juft  fo  with  a  child :  At  firft  he 
perceives  nothing  but  different  fenfations.  Thefe  lie 
can  diftinguifli ;  and  as  they  are  caufed  by  differ¬ 
ent  objects,  in  diflinguifliing  between  the  fenfations 
he  will  appear  to  diftinguifh  between  the  obje6ls 
themfclves.  In  a  fhort  time,  however,  he  acquires, 
by  the  following  procefs,  fome  inaccurate  notions 
of  diflance.  He  looks,  for  inflanee,  earneftly  in  his 
nurfe’s  face,  and  at  the  fame  time  touches  her 
cheek  perhaps  by  accident.  He  repeats  this  opera¬ 
tion  frequently,  till  the  fenfation  communicated  by 
his  eye  comes  to  be  affociated  with  that  of  his  touch, 
and  with  the  extending  of  his  arm  and  being  all 
treafured  up  as  affociated  ideas  in  the  memory,  the 
fight  of  his  nurfe  makes  him  ever  afterwards  ftretch 
out  his  hands  with  a  defirc  to  touch  her.  All  this 
while  there  is  not  the  flighted  probability  that  the 
child  lias  any  notion  of  fubjlance ,  or  qualities ,  or  of  any 
thing  beyond  his  own  fenfations ,  and  the  means  by 
which  he  has  experienced,  that  fenfations  which  are 
pleafant  may  be  obtained,  and  that  fuch  as  are  pain¬ 
ful  may  be  avoided.  The  precife  time  at  which  a 
child  begins  to  think  of  external  things  wTe  cannot 
pretend  to  afeertain  \  but  we  are  perfuaded  that  it  is 
later  than  many  perfons  imagine,  and  certainly  not 
till  he  has  made  confiderable  progrefs  in  the  exercife 
of  reafon.  Prior  to  that  period  the  things  which  men 
know  to  be  bodies,  are  known  to  children  only  as  fen¬ 
fations  and  ideas  ffrongly  bound  together  by  the  tie 
of  affociation.  * 

But  if  affociation  be  of  fuch  importance  in  the  a£l 
of  fenfation,  it  is  of  ftill  greater  in  that  of  retention  ; 
for  it  feems  to  conftitute  the  whole  difference  that 
there  is  between  imagination  and  memory.  By  many 
of  the  ancient,  as  well  as  by  fome  modern  philofo- 
phers,  thefe  two  faculties  feem  to  have  been  confound¬ 
ed  with  each  other  $  but  between  them  there  is  cer¬ 
tainly  a  great  difference,  though  they  likewife  refem- 
ble  each  other  in  fome  refpe&s.  An  idea  of  memory, 
confidered  by  itfelf,  makes  the  very  fame  appearance 
to  the  intelledl  as  an  idea  of  imagination.  We  con¬ 
template  both  as  if  they  were  a£lual,  though  faint  and 
diflant  perceptions :  but  the  one  is  attended  with  the 
conviction,  that  it  is  the  idea  of  an  objeCl  which  has 
really  been  perceived  at  fome  period  of  pafl  time  \ 
whilft  the  other  is  attended  with  no  conviClion,  except 
that  the  idea  itfelf  is  a&ually  prefent  to  the  mind. 
Mr  Hume  has  faid,  that  ideas  of  memory  differ  from 
thofe  of  imagination  only  in  being  more  vivid  and  di- 
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ftinCt  but  certainly  this  is  not  always  the  cafe.  An  Aflbriatic 
idea  of  imagination  has  fometimes  been  taken  for  a  t  Meas. 
real  perception,  which  an  idea  of  memory  can  never  1  »  ^ 

be.  The  difference  between  thefe  two  kinds  of  ideas, 
we  are  peifuaded,  arifes  chiefly,  if  not  wholly,  from 
affociation.  Every  idea  of  memory  is  afloeiated  with 
many  others,  and  thofe  again  with  others  down  to  the 
very  moment  of  the  energy  of  remembrance  \  where¬ 
as  ideas  of  imagination  are  either  the  voluntary  crea¬ 
tures  of  the  fancy  at  the  moment  of  their  appearance, 
in  which  cafe  we  fhould  call  them  conceptions  \  or 
they  are  ideas  which  we  have  actually  received  from 
fenfation,  but  which,  on  account  of  fome  link  being 
broken  in  the  vail  chain  of  affociation,  we  cannot 
refer  to  any  real  obje£ls.  What  gives  probability  to 
this  conjecture  is,  that  ideas  often  appear  in  the  mind 
which  we  know'  not  whether  to  refer  to  the  memory  or 
imagination,  nothing  being  more  common  than  to  hear 
a  perfon  fay,  I  have  in  my  head  the  idea  of  fuch  or  fuch 
an  objeCl  \  but  whether  I  remember  or  only  imagine 
the  objeCl,  I  am  very  uncertain.  Afterwards,  how¬ 
ever,  by  turning  the  idea  over  and  over  in  the  mind, 
he  finds  other  ideas  make  their  appearance,  till  at  laft 
clutters  of  them  come  into  view,  and  affociate  fo  clofely 
with  the  principal  idea,  which  was  the  obieCl  of  doubt, 
as  to  convince  the  judgment  that  it  is  an  idea  of  me¬ 
mory.  ioo 

It  has  been  afked,  Why  we  believe  what  we  diftinCl-  and  to  b<* 

ly  remember  ?  and  to  that  queftion  it  has  been  fuppofed1^ 
i  r  *  •  *  tj  • .  V  of  our  be- 

that  no  anfwer  can  be  given.  But  it  appears  to  us,  jief  Q}  wy 

that  affociation  is  the  ground  of  belief  in  this  as  it  willwerememi 
be  found  to  be  in  other  inflances  \  and  that  a  man  ber. 
believes  he  wafhed  his  hands  and  face  in  the  morning, 
becaufe  the  idea  of  that  operation  is  fo  ffrongly  linked 
in  his  mind  to  the  whole  train  of  ideas  which  have 
arifen  in  it  through  the  day,  that  he  cannot  feparate 
the  firft  from  the  laft,  that  which  was  a  fenfation  in 
the  morning  from  the  fenfations  which  are  prefent  at 
the  inftant  of  remembrance.  As  thofe  ideas  are  affo¬ 
ciated  by  nature,  each  muff  pafs  in  review  in  its  pro¬ 
per  order  \  fo  that  in  fo  fhort  a  fpace  of  time  there  is 
no  danger,  and  hardly  a  poftibility,  of  taking  the  firff 
for  the  laft,  or  the  laft  for  the  firft.  Nay  more,  we 
will  venture  to  hazard  an  opinion,  that  every  paft 
event  of  a  mail’s  life,  which  he  diftin&ly  remembers, 
is  tied  by  the  chain  of  affociation  to  his  prefent  per¬ 
ceptions.  That  this  is  poffible  is  certain,  fmee  it  is 
not  difficult  to  conceive  how'  it  may  be  done.  The 
principal  events  of  a  Angle  day  may  furely  be  fo  linked 
together  as  to  be  all  diftin&ly  reviewed  in  a  duller 
of  ideas  on  the  morrow.  Of  thefe  events  fome  one  or 
other  muff  be  the  moft  important,  which  will  there¬ 
fore  make  its  appearance  as  an  idea  more  frequently 
than  the  reft,  and  be  more  elofely  affociated  with  the 
events  of  next  day.  Some  event  of  that  day  will,  for 
the  fame  reafon,  be  more  clofely  affociated  with  it 
than  the  others  *,  and  thefe  two,  dropping  perhaps  all 
the  reft  of  their  original  companions,  will  pafs  on  to¬ 
gether  to  the  third  day,  and  fo  on  through  weeks,  and 
months,  and  years.  In  the  compafs  of  a  year,  fevcral 
things  muft  occur  to  make  deep  impreffions  on  the 
mind.  Thefe  will  at  firft  be  affociated  together  by 
events  of  little  importance,  like  the  occurrences  of  a 
fingle  day.  Whilft  thefe  feeble  chains,  however, 
continue  unbroken,  they  will  be  fufficient  to  link  the 

one 
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Affociation  one  important  event  to  the  other,  and  to  bring  them 
of  Ideas,  both  into  view  at  the  fame  time,  till  at  laft  thefe  two, 
from  appearing  fo  often  together,  will  in  time  unite 
of  themfelves,  and  the  intermediate  ideas  be  complete¬ 
ly  effaced.  Thus  may  tw7o  or  three  important  events 
of  one  year  be  alfoeiated  with  lueh  a  number  of  fimi- 
lar  events  of  another  year,  fo  that  the  ideas  of  the 
one  fhall  always  introduce  to  the  mind  the  ideas  of  the 
other  *,  and  this  chain  of  affociation  may  pafs  from  the 
earlied  event  which  we  didin6Uy  remember  through 
all  the  intermediate  years  of  our  lives  down  to  the  in- 
ftant  when  memory  is  exerted. 

To  this  aeeount  of  memory  it  may  perhaps  be  ob¬ 
jected,  that  it  gives  us  no  diftinCt  notion  of  time. 
Every  thing  that  is  remembered  is  neceffarily  believed 
to  have  been  prefent  in  fome  portion  of  paft  time  $ 
but  affoeiation  brings  into  view  nothing  but  a  feries 
of  events.  This  objection  will  be  feen  to  have  no 
weight  when  wre  have  inquired  into  the  nature  of  time, 
and  afeertained  what  kind  of  a  thing  it  is.  It  will 
then  perhaps  appear,  that  duration  itlelf,  as  appre¬ 
hended  by  us,  is  not  diftinguifhable  from  a  feries  of 
events  )  and  that  if  there  were  no  train  of  thought 
paihiig  through  our  minds,  nor  any  motion  among 
the  objects  around  us,  time  could  have  no  exiftenee. 
Meanwhile,  whatever  beeome  of  this  opinion,  we  beg 
leave  to  obferve,  that  our  theory  of  remembrance  is 
perfectly  confident  with  the  eommonly  received  no¬ 
tions  refpeCting  time  \  and  indeed,  that  it  is  the  only 
theory  which  ean  account  for  numberlefs  phenomena 
refpeCting  paft  duration.  It  is  univerfally  allowed, 
that  if  motion,  or  a  fuceeflion  of  events,  do  not  eondi- 
tute  time,  it  is  the  only  thing  by  whieh  time  can  be 
meafured.  Now  it  is  a  faCt  which  no  man  will  deny, 
that  the  diftance  of  time  from  the  prefent  now  or  in- 
ftant  to  the  earliell  period  which  he  diflinCtly  remem¬ 
bers,  appears  to  his  view  extremely  fliort,  much  fhorter 
than  it  is  faid  to  be  in  reality  *,  and  that  one  year, 
when  he  looks  forward,  appears  longer  than  two,  per¬ 
haps  longer  than  ten,  when  he  looks  backward.  Upon 
our  principles  this  faCt  is  eafily  accounted  for.  \Ve 
remember  nothing  which  is  not  linked  by  a  ehain  of 
affociations  with  the  perceptions  of  the  prefent  mo¬ 
ment  }  and  as  none  but  a  few  of  the  moil  important 
events  of  our  lives  ean  be  linked  together  in  this  man¬ 
ner,  it  hence  follows,  that  events  which,  in  the  order 
of  fueccflion,  were  far  dijlant  from  each  other,  mud 
thus  be  brought  together  in  the  memory,  and  the  whole 
chain  be  eon  traded  within  very  fhort  limits.  But 
when  w7e  figure  to  ourfelves  a  feries  of  future  events, 
we  employ  the  adive  power  of  fancy  indead  of  the 
padive  capacity  of  retention  5  and  ean  therefore  bring 
within  the  compafs  of  one  periodical  revolution  of  the 
fun  a  longer  feries  of  imaginary  events  fueceeding 
each  other,  than  is  preferved  of  real  events  in  our  me¬ 
mory  from  the  earlied  period  of  our  exidence  :  So 
perfectly  does  our  theory  aeeord  with  this  well  known 
iad.  On  the  other  hand,  if  memory  be  an  original 
faculty  of  the  mind  totally  independent  of  affoeiation, 
VOL.  XIII.  Part  II. 
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and  of  whieh  no  other  account  is  to  be  given  than 
that  it  neceffarily  commands  our  belief,  why  is  it  a  ia-  Kefledion. 
eulty  whieh,  with  regard  to  duration,  thus  uniformly  * 

deceives  us  ?  and  how  comes  it  to  pafs,  that  to  a  man 
whole  memory  is  tenacious,  who  has  read  much,  feen 
many  countries,  and  been  engaged  in  various  occur¬ 
rences,  any  determinate  portion  of  pad  time  always 
appears  longer  than  to  another  man  whofe  memory  is 
feeble,  and  whofe  life  has  been  waded  in  eafe  and  idle- 
nefs  ?  To  thefe  quedions  we  know  not  what  anfwer 
can  be  given  upon  any  other  principle  than  that  whieh 
makes  the  evidence  of  memory  depend  upon  afiocia- 
tion.  But  if  we  remember  nothing  but  what  is  linked 
to  the  perception  or  idea  whieh  is  prefent  with  us  at 
the  time  of  remembrance,  and  if  duration  be  meafured 
by  the  fueceffion  of  events,  it  is  obvious  that  any  portion 
of  pad  time  mud  neeeffarily  appear  longer  to  him  w7ho 
has  many  ideas  affociated  in  the  mind  than  to  him  who 
has  but  few.  ^  tor 

There  is  not  perhaps  a  fingle  fa6t  of  greater  import-  Theunport* 
ance  in  the  philofophy  of  the  human  mind  than  the  ance  of  af- 
ajjociation  of  ideas ;  which,  when  thoroughly  underftood, 
accounts  for  many  of  thofe  phenomena  wrhieh  fome  late  0f 
waiters  of  name  have,  with  injury  to  feienee  and  with  human 
danger  to  morality,  attributed  to  a  number  of  didindt  mind, 
and  independent  indindls.  It  is  for  this  reafen  that  wre 
have  confidercd  it  fo  minutely,  and  dwrelt  upon  it  fo 
long  *,  and  in  addition  to  what  we  have  faid  on  the  fub- 
jedl,  we  beg  leave  to  recommend  to  our  more  philofo- 
phical  readers  the  diligent  dudy  of  Hartley’s  Obferva- 
tions  on  Man  (i\).  In  that  w7ork  we  think  feveral 
things  are  taken  for  granted  which  require  proof j  and 
fome  which,  wrc  are  perfuaded,  have  no  foundation  in 
nature  :  but,  with  all  its  defers,  it  has  more  merit 
than  any  other  treatife  on  the  fenfitive  part  of  human 
nature  with'  which  we  are  acquainted. 

Chap,  VI.  Of  Consciousness  and  Reflection. 

ica 

Sensation,  remembrance,  fimple  apprehenfion,  and  Confciouf- 
coneeption,  with  every  other  a£ual  energy  or  paflion  ^^  ™at 
of  the  mind,  is  accompanied  with  an  inward  feeling  ^’t  are  it5 
or  perception  of  that  energy  or  pafiion  j  and  that  feel-  0bjedts. 
ing  or  perception  is  termed  confcioufnefs .  Confcioufnefs 
is  the  perception  of  what  paffes  in  a  man’s  own  mind 
at  the  infant  of  its  paffmg  there  5  nor  can  we/fq  hear, 
tafe,fmell,  remember ,  apprehend ,  conceive ,  employ  our 
faculties  in  any  manner,  enjoy  any  pleafure,  or  differ 
any  pain,  without  being  confcious  of  what  we  are  do- 
ing,  enjoying,  or  differing.  Confcioufnefs  is  only  of 
things  prefent  *;  and  to  apply  it  to  things  paf,  is 
eonfound  confcioufnefs  with  memory  or  rcflefhon,  O11  tfays  on  the 
cannot  fay  that  he  is  confcious  of  what  he  has  feen 
or  heard  -and  now  remembers  :  be  is  only  confeious  of 
the  a  &  of  remembrance*,  whieh,  though  it  refpe&s  a 
pad  event,  is  itfelf  a  prefent  energy.  It  is  likewife  to 
be  obferved,  that  eonfeioufnefs  is  only  of  things  in  the 
mind  or  eonlcious  being,  and  not  01  things  external. 

It  is  improper  in  any  perfon  to  fay  that  he  is  confcious 
4  F  of 


(R)  Since  this  was  written,  Mr  Stewart’s  Elements  of  the  Philofophy  of  the  Human  Mind  have  been  pub- 
liflied  *,  in  whieh  the  reader  will  find  many  excellent  remarks  on  the  nature  and  influence  of  the  affociating 
principle. 
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oufne&and  f ^  labl.e,beI'ore  hIm  5  he  perceives  it,  ha  fees  it,  and 
Reflection.  hc  mV  "’lt!l  grea‘  propriety  fay  that  lie  is  confcious  he 

' - perceives  or  fees  it ;  but  he  cannot  fay  that  he  is  ccn- 

icious  of  the  table  itfelf,  for  it  is  only  his  immediate, 
energy  t  f  perception  that  can  be  the  object  of  con- 
fcioulhefs.  All  the  operations  oV  our  minds  are  at¬ 
tended  with  confeioufnefs  *,  which  is  the  only  evidence 
that  we  have  or  can  have  of  their  exigence.  Should 
a  man  take  it  into  his  head  to  think  or  to  fay  that  his 
conieioufnefs  may  deeeive  him,  and  to  require  a  proof 
that  it  cannot,  we  know  of  no  proof  that  can  be  given 
him  :  lie  mull  be  left  to  himfelf  as  a  man  that  denies 
fril  principles,  without  which  there  can  he  no  reafon- 
iug.  Every  attempt  to  prove  this  point,  or  to  fet  it 
in  a  cicarer  light,  would  only  ferve  to  render  it  more 
dark  and  unintelligible,  I  think,  I  feel,  I  ex  i/I,  are 
703  9  hrft  truths,  and  the  balls  of  all  human  knowledge. 

X)e$ Cartes  s  ^  .this  has  given  rife  to  the  queflion,  whether  Des 
fromcon-  ^artes  ^id  mnot  &dl  hito  an  abfurdity  when,  inferring 
feioufnefs  *)Wn  exigence  from  his  actual  thought,  he  faid, 
for  his  own  Cog  it  o,  ergo  fum.  This  argument  has  been  called  a 
ex  id  once,  pitiful  fophifm,  and  a  petitio  principii ;  becaufe^  before  a 
man  take  it  for  granted  that  he  thinks,,  he  mull  alfo, 
it  is.  faid,  take  it  for  granted  that  he  exiffs,  lincc  there 
cannot  be  thought  where  there  is  no  exigence.  Now 
it  muff  be  confeffed,  that  if  Des  Cartes  pretended  by 
this  argument  to  give  us  a  frefh  conviflion  of  our  owTn 
exigence,  his  endeavours  were.ufelefs  and  puerile  j  be- 
caufe  a  man  capable  of  being  convinced  by  the  argu¬ 
ments  of  another,  mult  have  a  previous  convi&ion  of 
his  own  exigence  ;  but  the  argument  itfelf  is  certainly 
*  ne7t^et  a  fophifm  nor  a  petitio  principii.  Tliofe  *  who 

■~rs-  lj  defend  Dcs  Cartes  affert,  and  there  is  no  reafon  to 
(fount  the  truth  of  their  affertion,  that  his  only  view 
in  urging  fueh  an  argument  was  not  to  prove  the 
truth  of  our  exigence,  but  to  exhibit  the  order  of 
that  procefs  by  which  we  arrive  at  the  knowledge  of 
the  fa£l  ;  and  this  he  has  very  clearly  done  by  analyz¬ 
ing  the  truth  into  its  firft  principles.  A  Hone  exiffs 
as  well  as  the  human  mind  ^  but  has  the  Hone  any 
knowledge  of  its  own  exigence  ?  No  man  will  fay  that 
it  has  \  neither  fhould  we  have  any  knowledge  of  ours, 
did  we  think  as  little  as  the  Hone,  We  certainly  might 
exiH  without  thinking,  as  it  is  probable  we  do  in  very 
found  deep  ;  and  in  that  Hate  our  exiflence  might  be 
known  to  other  beings,  but  it  could  not  poflibly  be 
known  to  ourfelves  :  for  the  only  things  of  which  the 
mind  is  confcious,  or  has  immediate  knowledge,  are 
its  own  operations.  I  exifl  is  therefore  a  legitimate  in¬ 
ference  from  the  proportion  I  think ;  and  the  obferva- 
tion  that  it  is  fo  may  be  ufeful  to  fliow  us  the  procedure 
of  the  mind  in  the  acquifition  of  knowledge  \  but  it  has 
little  merit  as  an  argument,  and  Hill  lefs  as  a  difeovery, 
though,  being  ffri&ly  true  and  jufl,  it  ffiould  'never 
,  have  been  expofed  to  ridicule, 
what  It*  i”’  1S  t0  °bkrved,  that  we  are  confcious-  of  many 

anyhow55’  to  which  we  give  very  little  attention.  We 

different  can  hardly  attend  to  feveral  things  at  the  fame  time  $ 
from  confei- and  our  attention  is  commonly  employed  about  that 
ouinels.  which  is  the  objeEi  of  our  thought,  and  rarely  about 
the  thought  itfelf.  It  is  in  our  power,  however, 
when  wc  come  to  the  years  of  underflan  ding,  to  give 
attention  to  our  own  thoughts  and  paffions,  and  the 
various  operations  of  our  minds.  And  when  we  make 
thefe  the  objects  of  our  attention,  either  while  they 
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are  prelent,  or  when  they  are  recent  and'  frefh  in  our.  Of  Confei 
memory,  we  perform  an  aft  of  the  mind  which  is  pro-  ou&»6  and 
perly  called  vefe&ion.  Phis  rejieSiion  ought  to  be  di  ^e^eHion. 
itinguifhed  from  confeioufnefs*;  with  which  it  is  con-^C^ 
founded  fomet  1  mes  by  Locke,  and  often  by  the  learned faylonUf 
author  of  Ancient  Rletapiiyfics.  All  men  are  confcious  InteUeClwii 
ot  the  operations  of  their  own  minds  at  all  times  while  PoWers  °f 
they  are  awake,  nor  does  it  appear  that  brutes  can  be44™' 
wholly  deibtute  of  confeioufnefs ;  but  there  are  few  men 
n  ho  reflea  upon  the  operations  of  their  minds,  or  make 
them  the  obje&s  of  thought ,  and  it  is  not  probable  that 
any  fpecies  of  brutes  do  lo. 

From  infancy,  till  we  come  to  the  years  of  under- 
Handing,  we  are  employed  folcly  about  fenflble  obje&s. 

And  although  the  mind  is  confcious  of  its  operation* 
it  does  not  attend  to  them  j  its  attention  is  tinned 
lolely  to  the  objc&s  about  which  thefe  operations  are 
employed.  I  hus,  when  a  man  is  angry,  he  is  confcious* 
of  Ins  paffion  ;  but  his  attention  is  turned  to  the  perfon 
who  offended  him  and  the  circumjlances  of  the  offence , 
vvble  the  paffion  of  anger  is  not  in  the  leafl  the  obje& 
of  his  attention.  The  difference  between  confeioufnefs 
and  refedhon,  is  like  the  difference  between  a  fuperfi-. 
cial  view  of  an  obje&  which  prefents  itfelf  to  the  eye, 
while  we  are  engaged  about  fomething  elfe,  and  that 
attentive  examination  which  ’we  give  to  an  obje&  when 
wp  are  wholly  employed  in  furveying  it.  It  is  by  con¬ 
feioufnefs  that  4ve  immediately  acquire  all  the  know¬ 
ledge  which  we  have  of  mental  operations  \  but  atten, 
tive  refledtton  is  neceffary  to- make  that  knowledge  ac¬ 
curate  and  diffin£L  Attention  is  a  voluntary  a£f  j  it, 
requires  fome  exertion  to  begin  and  continue  it  $  and 
by  great  exertion  it  may  be  continued  for  a  confidcr- 
able  time  3  but  confeioufnefs  is  involuntary,  and  of  no 
continuance,  changing  with  every  thought.  The 
power  of  refleaion  upon  the  operations  of  their  own 
minds  does  not  at  all  appear  in  children.  Men  muff 
have  come  to  fome  ripenefs  of  underffanding  before 
they  are  capable  of  it.  Of  all  the  powrers  of  the  hu¬ 
man  mind  it  feems  to  be  the  lafl  that  unfolds  itfelf. 

MoH  men  feem  incapable  of  acquiring  it  in  any  con, 
fiderable  degree  5  and  many  circumflances  confpire  to 
make  it  to  all  men  an  exercife  of  difficulty.  The  dif¬ 
ficulty,  however,  muff  be  conquered,  or  no  progrefs 
can  be  made  in  the  fcience  of  our  own  or  of  other 
minds. 

AH  the  notions  which  we  have  of  mind  and  of  its  All  our  no- 
operations  are  got  by  reflexion }  and  thefe  notions  aretionsof 
by  Mr  Locke  called  ideas  of  refletlion .  This  term  wementa* 
think  extremely  ill  chofen ;  and  wc  believe  it  has  been  ener1gles 
the  fource  of  much  error  and  confufion  among  Locke’s  fleHioiT" 
followers.  .  A  man,  by  attending  to  the  operations  of 
his  own  mind,  may  have  as  diffin&  notions  of  remem¬ 
brance,  of  judgment,  of  will,  of  defire,  as  of  any  object 
whatever  :  but  if  the  feeondary  perception  of  a  fenfibie 
obje<ff,  that  appearance  which  it  has  to  the  mind  when 
viewed  in  the  memory  or  imagination,  be  properly  call¬ 
ed  an  idea,  it  is  certain  that  of  the  operations  of  the 
nnnd  itfelf  there  can  be  no  ideas  ;  for  thefe  operations, 
when  reflected  on,  make  no  appearance  without  their 
objeffs  either  in  the  memory  or  in  the  imagination. 

Nothing  is  more  evident,  in  fad,  than  that  we  have  no 
ideas,  in  the  original  and  proper  meaning  of  the  word, 
but  of  fenfible  obje£ls  upon  which  the  mind  exerts  its 
firff  operations.  Of  thefe  operations  we  have  indeed  a 

confeioufnefs  \ 
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Of  Condi-  confcioufnefs  ;  but  abdraCied  from  their  objeCts  we  can¬ 
not  frame  of  them  any  idea  or  refemblance.  We  are 
confcions  to  ourfelvcs  of  thinking,  willing ,  remembering, 
difeerning,  reafoning,  judging,  &c.  but  let  any  one 
look  into  himfelf,  and  try  whether  he  can  there  find 
any  idea  of  thinking  or  willing,  8tc.  entirely  feparate 
and  abdra&ed  from  the  objeEl  of  thought  or  will. 
Every  man  who  has  feen  a  tree  or  houfe,  will  find  in 
his  mind  ideas  of  thefe  objeCts,  which  he  can  contem¬ 
plate  by  themfelves,  independent  of  every  thing  elfe  ; 
but  no  man  can  contemplate  the  idea  of  thinking  or 
defiring  without  taking  into  view  the  thing  thought  on 
or  defired.  It  is  plain,  therefore,  that  the  energies  of 
i), linking ,  willing,  and  defiring,  with  all  their  various 
modifications,  are  not  themfelves  ideas,  or  capable  of 
■communicating  ideas  to  be  apprehended,  as  the  ideas  of 
bodies  are  apprehended  by  the  pure  intellect.  They 
arc  the  actions  and  workings  of  the  intellect  itfelf  upon 
-ideas  which  we  receive  from  the  objeCts  of  fenfe,  and 
which  are  treafured  up  in  the  memory  or  imagination 
for  the  very  purpofe  of  furnifhing  the  intellect  with 
materials  to  work  upon.  Between  ideas  and  the 
energies  of  thinking  there  is  as  great  and  as  obvious  a 
difference  as  there  is  between  a  ftone  and  the  energies 
of  him  by  whom  it  is  cad.  Ideas  are  the  paflive  fub- 
jeCts  ;  the  energies  of  thinking  are  the  operations  of 
the  agents.  Ideas  are  reliCts  of  fenfation,  and  have  a 
neceffary  relation  to  things  external  \  the  energies  of 
thinking  are  reliefs  of  nothing,  and  they  are  wholly  and 
originally  internal. 

That  we  can  in  no  fenfe  of  the  word  be  faid  to  have 
ledge  of  the  ideas  of  the  operation  of  the  intellect,  will  be  dill  more 
ofinteted  ev^ent>  ^  we  confider  by  what  means  we  acquire  the 
knowledge  which  we  have  of  thofe  operations.  It  has 
been  already  obferved,  that  when  our  thoughts  are 
employed  upon  any  fubjeCt,  though  we  are  confcions  of 
thinking,  yet  our  attention  is  commonly  employed  upon 
the  objeEl  of  our  thought,  and  not  upon  the  thought 
itfelf  \  and  that  if  we  would  give  attention  to  our 
thoughts  and  paflions,  we  mud  do  it  by  a  reflex  a 61  of 
the  mind,  whilft  the  aCt  of  thinking  is  dill  recent  and 
frefli  in  our  memory.  Thus,  if  a  man  wifhes  to  know 
what  perception  is,  it  is  not  the  time  to  make  the  in¬ 
quiry  while  he  is  looking  at  fome  rare  or  beautiful  ob- 
jeCt ;  for  though  he  is  confcious  of  the  energy  of  perceiv¬ 
ing,  the  objeEl  of  perception  employs  all  his  attention. 
But  the  time  to  make  this  inquiry  is  either  when  the 
objeCt  has  become  familiar  to  him,  or  prefently  after  it 
is  removed  from  his  flght.  In  the  former  cafe,  he  can 
look  upon  it  without  emotion,  pay  attention  to  every 
dep  in  the  procefs  of  perception,  and  be  immediately 
confcious  what  perception  is.  In  the  latter  cafe,  by 
turning  his  attention  inwards,  and  reflecting  on  what 
he  did  or  felt  when  the  objeCt  was  before  him,  he  will 
find  clear  and  vivid  ideas  of  cverv  thing  which  he  per¬ 
ceived  by  his  fenfe  of  fight  *,  but  he  will  find  no  idea  of 
the  aCt  of  feeing  or  perceiving.  On  the  contrary,  if  he 
be  capable  of  fufficient  attention,  he  will  obferve  that 
his  intelleCl  is  employed  in  the  very  fame  manner  upon 
the  ideas  that  it  was  upon  the  original  fenfations  ;  and  of 
that  employment,  and  the  manner  of  it,  he  will  be 
equally  confcious  as  he  was  of  the  original  energy  exert¬ 
ed  in  fenfation.  There  is  indeed  this  difference  between 
the  two,  without  which  reflection  could  make  no  dif- 
coverics,  that  the  mod  vivid  ideas  being  dill  faint  when 
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compared  with  aCtual  fenfations,  the  intellect  is  not  fo  #Of  Conici- 
wholly  engrolfed  by  them,  as  it  was  by  the  original 

objeCts,  nor  is  it  fo  rapidly  carried  from  idea  to  idea  .  * 

as  it  was  from  fenfation  to  fenialion.  It  is  thus  at 
leifure  to  attend  to  its  owrn  operations,  and  to  know 
what  they  are  \  though  to  form  ideas  of  them  as  fepa¬ 
rate  from  their  objeCts,  is  abfolu.tely  impoflible.  Every 
man  capable  of  paying  attention  to  what  pafles  wiih- 
.  in  himfelf  when  he  fees,  hears,  and  feels,  &c.  may  have 
very  accurate  notions  of  feeing ,  hearing,  and  feeling  &c. 
but  he  cannot  have  ideas  of  them  as  he  has  of  the  ob - 
jecls  oi  fight,  hearing ,  and  touch. 

The  fame  is  the  cafe  with  refpeCt  to  the  exertion  of 
our  reafoning  faculties.  A  man  mud  have  didinCt 
and  clear  ideas  to  reafon  upon,  but  he  can  have  no 
idea  of  reafoning  itfelf,  though  he  mud  be  condious 
of  it,  and  by  attention  may  know  what  it  is.  When  a 
man  fits  down  to  dudy  for  the  frfi  time  a  propofi  ion 
in  the  Elements  of  Euclid,  he  certainly  employs  his 
reafoning  faculty,  and  is  confcious  that  he  is  doing  fo  \ 
but  his  attention  is  wholly  turned  to  the  diagram  be¬ 
fore  him,  and  to  the  fcveral  ideas  which  the  diagram 
fuggeds.  Afterwards,  when  he  has  madered  the  pro- 
pofition,  he  may  go  over  it  again,  with  a  view  to  dif- 
cover  what  reafoning  is  5  but  he  will  not  find  lie  has 
any  idea  of  reafoning  as  he  has  of  the  diagram.  He 
will  only  exert  that  faculty  a  fccond  time,  and  perceive 
one  truth  linked  to  and  depending  upon  another  in 
fuch  a  manner  that  the  whole  taken  together  forms  a 
complete  demondration.  In  a  word,  the  operations 
of  our  own  minds,  when  attention  is  paid  to  them,  are 
known  immediately  by  confcioufnefs  *,  and  it  is  as  im- 
pofllble  that  we  ftiould  have  ideas  of  them,  as  that  a 
living  man  fliould  be  a  picture  upon  canvas.  He  who 
attends  to  what  pafles  in  his  own  mind  when  he  per¬ 
ceives,  remembers,  reafons,  or  wills,  mud  know  by 
confcioufnefs  what  thefe  operations  are,  and  be  capable 
of  forming  very  accurate  notions  of  them,  as  connect¬ 
ed  with  their  objects  \  and  he  who  does  not  attend  to 
what  pafles  in  his  own  mind  will  never  acquire  any 
notions  of  them,  though  he  were  to  read  all  that  has 
been  written  on  the  fubjeCt  from  the  days  of  Pytha¬ 
goras  to  thofe  of  Dr  Pteid. 

As  we  acquire  ideas  of  external  objects  by  means  There  are 
of  our  fenfes  j  and  notions  of  perceiving,  remember -things 
ing,  reafoning,  and  willing,  Sec.  by  reflecting  on  the^llch  w* 
operations  of  our  own  minds  5  fo  there  are  other  things  j^y 
of  which  wc  acquire  notions,  partly  by  fenfation,  part-  tion  and 
ly  by  reflection,  and  partly  by  means  of  that  faculty  of  partly  by 
which  it  is  the  more  peculiar  office  to  compare  ideas  reflection, 
and  to  perceive  truth.  Such  are  fubfance,  body,  mind ,  ^c* 
with  their  feveral  qualities,  adjuncts,  and  relations  , 
the  knowledge  of  which,  as  has  been  already  obferved, 
conditutes  what  in  driCtnefs  of  fpeech  is  termed  the 
fcience  of  metaphysics,  Thefe  (hall  be  confidered  in 
order,  after  we  have  invedigated  the  nature  of  truth, 
and  inquired  into  the  feveral  fources  of  evidence  ;  but 
there  is  one  notion,  about  the  origin  and  reality  of 
which  there  have  been  fo  many  difputes,  which  in  it¬ 
felf  is  of  fo  great  importance,  and  which  will  be  fo  in¬ 
timately  conncCt  cd  with  all  our  fubfequent  inquiries, 
that  it  may  not  be  improper  to  confider  it  here. — The  io* 

notion  to  which  we  allude  is  of  power.  Our  notion 

Among  the  objeCts  around  us  we  nerceive  frequent  ^^r°^eiu* 
changes,  and  one  event  regularly  fucceeding  another.  e(jW  acflUI?> 

4  F  2  Gold 
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0fWnfci,  Gold  thrown  into  the  fire  is  changed  from  a  folid  to 
Reflection.  a  body.  Water  expofed  to  a  certain  degree  of 

i— Y— ;  cold  is  changed  from  a  fluid  to  a  folid  body.  Night 
fucceeds  to  day,  and  fummer  fucceeds  to  winter.  We 
are  confcious  of  new  fenfations  in  ourfelves  every  hour. 
We  are  likewife  confcious  of  reafoning,  willing,  and 
defiring  ;  and  we  know  that  by  an  exertion  of  will  we 
can  rife  or  fit,  fland  flill  or  walk,  call  one  idea  into 
view,  and  difmifs  others  from  our  contemplation.  Ex¬ 
perience  teaches  us,  that  it  is  not  oecafionally,  but  al¬ 
ways,  that  gold  is  changed  into  a  fluid,  by  being 
thrown  into  the  fire,  and  water  into  a  folid  body  by 
being  expofed  to  a  certain  degree  of  cold  ;  that  night 
Exceeds  to  day,  and  fummer  to  winter.  Thefe  changes 
have  regularly  taken  place  finc'e  the  creation  of  the 
world  ;  and  it  has  never  once  been  obferved  that  water 
was  made  folid  by  fire,  or  gold  rendered  liquid  by  cold. 
Were  we  not  allured  by  experience  that  our  own  vo¬ 
luntary  motion*  are  produced  by  exertions  of  our 
minds,  of  which  we  are  confcious,  and  that  without 
fuch  exertions  thofe  motions  would  never  have  taken 
place,  we  fliould  probably  have  confidered  the  lique- 
faXion  of  gold  as  an  event  equally  independent  of  fire, 
though  uniformly  conjoined  with  it,  as  night  is  inde¬ 
pendent  of  day,  and  day  of  night.  But  having  expe¬ 
rienced  that  we  can  move  or  not  move  our  bodies  as 
we  pleafe  ;  that  when  it  is  our  will  to  fit,  we  ne¬ 
ver  get  up  to  walk  5  and  that  when  -we  wifli  to 
walk,  we  always  do  it  except  prevented  by  ex¬ 
ternal  violence  :  having  likewife  experienced,  that  by 
a  thought,  by  forne  internal  and  inexplicable  ex¬ 
ertion  of  our  minds,  we  can  call  up  in  our  memory  or 
imagination  one  idea  and  difmifs  others  from  our  men¬ 
tal  view  ;  we  are  led  to  believe  with  the  fullefl  con- 
vision,  that  all  thofe  motions  of  our  bodies  which  in 
common  language  are  termed  voluntary ,  and  that  fuc- 
ceflion  of  ideas  which  follows  a  confcious  exertion  of 
the  mind,  depend  upon  ourfelves.  In  other  words, 
we  are  neceflitated  to  believe  that  we  have  a  power  to 
move  or  not  move  our  bodies  in  many  cafes,  and  a 
power  to  turn  our  attention  to  one  idea  in  preference  to 
others. 

It  is  thus  that  we  acquire  the  notion  of  power  in 
ourfelves,  which  we  eafily  transfer  to  other  objeXs. 
Knowing  that  the  various  motions  of  our  bodies  thus 
effeXed  proceed  from  power,  we  are  naturally  led  to 
inquire  whether  the  changes  which  we  perceive  in 
other  bodies  may  not  proceed  from  power  likewife,  i.  e. 
from  fomething  analogous  to  that  power,  of  the  ex- 
,  ertions  of  which  we  are  confcious  in  ourfelves  Now 

uniform  experience  teaching  us  that  gold  is  liquefied 
by  ^eing  thrown  into  the  fire,  and  that  water  is  made 
folid  by  being  expofed  to  cold  ;  we  infer  with  the  utmoft 
certainty  that  there  are  powers  in  fire  and  cold  to  pro¬ 
duce  thefe  changes,  and  that  without  the  exertion  of 
fuch  powers  thefe  changes  would  not  be  produced. 
We  cannot  indeed  fay  of  external  powers,  as  we  can 
of  our  own,  in  what  fubflance  they  inhere.  We 
know  with  the  utmoft  certainty  that  the  voluntary- 
motions  of  our  hands,  &c.  are  produced  by  a  power 
not  inherent  in  the  hands  but  in  the  mind,  for  of  the 
exe-tion  of  that  power  we  are  confcious;  but  we  do 
m  t  know  whether  the  power  which  liquefies  geld  be 
inherent  in  that  fenfible  objeX  which  we  call  fire,  or 
m  fomething  elfe  to  which  fire  is  only  an  inftrument. 


H  Y  S  I  C  S,  partI 

We  learn  by  obfervation,  that  the  minute  particles  of  Of  t  oufuj 
lire  or  heat  inlinuate  themfelves  between  the  particles oufneis  fnd 
of  gold,  and,  if  we  may  ufe  the  expreflion,  tear  them  Rer'c^ 
afunder  ;  but  whether  they  do  this  in  confequence  of 
a  power  inherent  in  themfelves,  or  only  as  inftruments 
impelled  by  another  power ,  is  a  queftion  whieh  obfer- 
vation  cannot  enable  us  to  anfwer. 

,  Were  we  not  confcious  of  the  exertion  of  our  own 
powders,  it  feems  not  conceivable  that  we  could  ever 
have  acquired  any  notion  of  power  at  all ;  for  po^ver 
is  not  an  objeX  of  fenfe,  nor,  independent  of  its  ope¬ 
rations,  is  it  indeed  an  objeX  of  confeioufnefs.  In  ex¬ 
ternal  operations,  all  that  we  perceive  is  one  thing,  in 
which  we  fuppofe  the  power  to  refide,  followed’  by 
another,  which  is  either  the  change  or  that  on  which 
the  change  is  produced ;  but  the  exertion  of  the  power 
itfelf  we  do  not  perceive.  Thus  we  perceive  gold, 
after  it  has  been  fome  time  in  the  fire,  converted  from 
a  folid  to  a  fluid  body  ;  but  we  pqrceive  not  by  our 
fenfes  either  the  power  or  the  energy  of  the  power 
which  operates  to  this  converfion.  In  the  cxercife 
of  our  own  powers,  the  cafe  is  otherwife.  When  a 
man  puts  his  hand  to  his  head,  and  afterwards  thrufts 
it  into  his  bofom,  he  not  only  perceives  by  his  fenfes 
the  change  of  pofition,  but  is  alfo  confcious  of  the 
energy  or  exertion  by  which  the  change  was  pro¬ 
duced.  1 

“  Suppofe  (fays  Mr  Hume  *)  a  perfon,  though 
endowed  with  the  ftrongeft  faculties  of  reafon  and  re¬ 
flexion,  to  be  brought  on  a  fudden  into  this  world  ; 
he  would  indeed  immediately  obferve  a  continual  fue- 
ccflion  of  objeXs,  and  one  event  following  another, 
but  he  would  not  be  able  to  difeover  any  thing  far¬ 
ther.  He  would  net  at  firft  by  any  reafoning  be  able 
to  reach  the  idea  of  caufe  and  effeX  ;  fince  the  parti¬ 
cular  powers  by  which  all  natural  operations  are  per¬ 
formed  never  appear  to  the  fenfes.  The  impulfe  of 
one  billiard  ball  is  attended  with  motion  in  the  fe- 
cond.  This  is  the  whole  that  appears  to  the  outward 
fenfes.  The  mind  feels  no  fentiment  or  inward  im- 
preflion  from  this  fucceflion  of  objeXs  ;  confequently 
there  is  not,  in  any  Angle  particular  inftanec  of  caufe  and 
effeX,  any  thing  wrhich  can  ihggcft  the  idea  of  power 
or  nceeffary  connexion.  From  the  firft  appearance 
of  an  objeX,  wc  never  can  conjeXure  what  effeX  will 
refult  from  it  ;  but,  were  the  po-wer  or  energy  of  any 
caufe  difcoverable  by  the  mind,  we  could  forefee  the 
effeX  even  without  experience ;  and  might  at  firft  pro¬ 
nounce  with  certainty  concerning  it  by  the  mere  dint 
of  thought  and  reafoning.  It  is  impoftible,  therefore, 
that  the  idea  of  power  can  be  derived  from  the  con¬ 
templation  of  bodies  in  finglc  inftances  of  their  opera¬ 
tions  ;  becaule  no  bodies  ever  difeover  any  power  which  ! 

can  be  the  original  of  this  idea.” 

There  is  a  fenfe  in  which  this  reafoning  is  unque-  i 

ftionably  juft.  A  man  who  had  never  been  confcious 
of  exerting  power  in  himfelf,  would  certainly  not  ac¬ 
quire  the  notion  of  power  from  obferving  a  continual 
fucceflion  of  external  objeXs.  The  impulfe  of  one 
billiard  ball  being  followed  by  the  motion  of  another, 
would  no  more  lead  him  to  the  notion  of  power  in  the 
former,  than  the  fucceflion  of  night  to  day  would 
lead  him  to  the  notion  of  a  power  in  light  to  produce 
darknefs.  When  Mr  Hume  fays,  u  that  from  th e  firjl 
appearance  of  an  objeX  we  can  never  conjeXure  what  ef- 

effeX 
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•  onfci-  &a  will  refult  from  it,”  he  ufes  language  that  is  ambi- 
fnefs  ami  U(>USi  and  utters  an  affertion  whieh  is  either  true  or 
'gile-'h  >n  £a||*e  aeCording  to  the  fenfe  in  which  it  is  underftood. 

If  it  be  meant,  that  after  having  reflected  on  the  ope¬ 
rations  of  our  own  minds,  and  learned  by  experience 
that  motion  is  communicated  by  impulfe  from  one 
ball  of  ivory  to  another,  we  could  not  conje&ure  whe¬ 
ther  a  fimilar  effeft  would  be  produced  bv  the  impulfe 
of  balls  made  of  other  hard  bodies  which  we  had  ne¬ 
ver  before  feen,  the  alfertion  is  manifeflly  falfe.  A 
man  who  had  but  once  feen  motion  communicated  in 
this  manner  from  one  ivory  ball  to  another,  would  cer¬ 
tainly  eonje&ure  that  it  might  be  communicated  from 
one  wooden  ball  to  another 3  and  if  he  had  feen  it  re¬ 
peatedly  communicated  from  one  ball  to  another  of 
different  fubftances,  he  would  infer,  with  the  utmoft 
confidence,  that  it  might  be  communicated  from  ball 
to  ball  of  whatever  fub fiance  compofed,  provided  that 
fub fiance  be  hard,  or  of  a  fimilar  texture  with  the 
balls  to  the  impulfe  of  which  he  had  formerly  paid 
attention.  If  by  this  ambiguous  phrafe  the  author  only 
means,  as  is  probably  the  cafe,  that  from  the  firft  appear¬ 
ance  of  an  objeft  to  which  we  had  never  before  obferv- 
ed  any  thing  in  any  refpeft  fimilar,  we  could  not  con¬ 
jecture  what  effeCl  would  refult  from  it  3  or  if  his  mean¬ 
ing  be,  that  a  man  fuddcnly  brought  into  the  world, 
who  had  never  acquired  fuch  a  notion  of  power  as  may 
be  had  from  attention  to  the  energies  and  operations 
of  our  own  minds,  would  not,  by  obferving  an  effeft 
to  refult  from  one  body,  conjc&ure  from  the  firft  ap¬ 
pearance  of  another  fimilar  body  what  effea  would 
refult  from  it 3  in  either  of  thefe  cafes  his  alfertion  is 
certainly  true,  and  tends  to  prove,  that  without  the 
confcioufnefs  of  the  operations  of  our  own  minds  we 
could  never  acquire  a  notion  of  power  from  the  changes 
IO0  perceived  bv  our  fenfes  in  external  objeas. 

IrH  me  But  Mr  Hume,  not  contented  with  denying,  which 
ttempt*  to  ]-,e  nftght  juftly  do,  that  we  eould  ever  have  deriv- 
'ovethat  ed  tl,e  idea  of  power  merely  from  obferving  the  con- 
Ave^o  no-  tinual  fucceffion  of  external  objeas,  labours  hard  to 
on  what-  prove  that  we  have  no  notion  of  power  at  all,  and 
m  that  when  we  ufe  the  word  power ,  we  do  nothing 
more  than  utter  an  infignificant  found.  To  pave  the 
way  for  the  arguments  by  which  fo  extravagant  a  pa¬ 
radox  is  to  be  fupported,  he  lays  it  down  as  a  “  propo- 
fition  which  will  not  admit  of  much  difpute,  that  all 
our  ideas  are  nothing  but  copies  of  our  impreffions  3 
or,  in  other  words,  that  it  is  impoftible  for  us  to  think 
of  any  thing  that  we  have  not  antecoden  lv  felt  cither 
by  our  external  or  internal  fenfes.”  As  this  iwopo- 
fition,  however,  will  admit,  it  feems,  of  fome  difpute, 
he  takes  care,  before  he  applies  it  to  the  purpofe  of 
demolifhing  all  power,  to  fupport  it  by  two  argu¬ 
ments.  “  Firft  (fays  he),  when  we  analyze  our 
thoughts  or  ideas,  however  compounded  or.  fublinie, 
■we  always  find  that  they  refolve  themfelves  into  fuch 
Ample  ideas  as  were  copied  from  a  precedent  feeling 
or  fentiment.  Thofe  who  would  affert,  that  this  pofi- 

tion  is  not  univerfally  true  nor  without  exception,  have 
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only  one,  and  that  an  eafy,  method  of  refuting  it  3  by  ^Confci-^ 
producing  that  idea,  which,  in  their  opinion,  is  not 
derived  from  this  fource.  Secondly,  If  it  happen,  > 

from  a  defeCI  of  the  organ,  that  a  man  is  not  fufeep- 
tible  of  any  fpccies  of  fenfation,  we  always  find  that 
he  is  as  little  fufceptible  of  the  correfpondent  ideas. 

A  blind  man  can  form  no  notion  of  colours,  a  deaf 
man  of  founds.  And  though  there  are  few  or  no  iu- 
ftanees  of  a  like  deficiency  in  the  mind,  where  a  per- 
fon  has  never  felt,  or  is  wholly  incapable  of  a  fenti¬ 
ment  or  paffion  that  belongs  to  his  fpecies  3  yet  we 
find  the  fame  obfervation  to  take  place  in  a  lefs  de¬ 
gree.  A  man  of  mild  manners  can  form  no  idea  of 
inveterate  revenge  or  cruelty  3  nor  can  a  fclfifli  heart 
eafily  conceive  the  heights  of  frien dihip  and  gene- 
rofity.”  ,  no 

As  thefe  propofitions  are  the  engines  by  which  all  His  reafon- 
power  is  baniflied  from  the  world,  it  may  not  be  im-  fophifti- 
proper,  before  we  proceed  to  inquire  by  what  means ca ' 
they  perform  fo  arduous  a  tafk,  to  confider  their  own 
inherent  ftrength ;  for  if  they  be  weak  in  themfelves, 
their  work,  however  dexteroufiy  they  may  be  em¬ 
ployed,  can  have  no  liability.  We  have  already  no¬ 
ticed  the  perverfenefs  of  this  writer’s  language,  when 
it  confounds  fenfations  with  impreffions  ;  but  here  it  is 
ftill  more  perverfe,  for  paflions,  lentiments,  and  even 
confcioufnefs ,  are  ftyled  impreffions .  When  fenfations 
are  confounded  with  impreffions,  the  effe&  is  only  mis¬ 
taken  for  the  caufe,  it  being  univerfally  known  that 
fenfations  proceed  from  impreffions  made  upon  the 
organs  of  fenfe.  When  eonfeioufnefs  is  confounded 
with  an  iinpreflior,  one  thing  is  miftaken  for  another, 
to  which  it  is  univerfally  known  to  have  neither  re- 
fcmblance  nor  relation.  But,  not  to  wafte  time  upon 
thefe  fallacies,  which,  though  dangerous  if  admitted, 
are  yet  too  palpable  to  impofe  upon  a  reader  capable  of 
the  flighteft  attention,  let  us  examine  the  propofitions 
themfelves.  The  moft  important,  and  that  for  the 
fake  of  which  alone  the  others  are  brought  forward, 
is,  that  it  is  impoftible  for  us  to  think  of  any  thing 
that  we  have  not  immediately/-//,  either  by  our  exter¬ 
nal  or  internal  fenfes.”  Did  Mr  Hume  then  never 
think  of  a  mathematical  point,  or  a  mathematical  line  ? 

Neither  of  thefe  things  is  capable  of  being/-//  either 
by  making  an  impreffion  upon  the  organs  of  fimfe  or 
as  an  obje£t  of  confcioufnefs  3  and  therefore  it  is  im- 
poffible  that  lie  fhould  ever  have  had  ideas  of  them 
fuch  as  he  doubtlefs  had  of  fenfible  obje&s  3  yet  in 
the  moft  proper  fenfe  of  the  word  think  (s),  he  cer¬ 
tainly  thought  of  both  points  and  lines  3  for  he.  appears 
to  have  made  confiderable  progrefs  in  the  fcience  of 
geometry,  in  which  he  could  not  have  proceeded  a 
{ingle  ftep  without  a  perfect  knowledge  of  thefe  things, 
on  which  the  whole  fcience  is  built.  It  is  not  there¬ 
fore  true,  that  our  thoughts  or  ideas,  when  analyzed, 
always  refolve  themfelves  into  fuch  fimple  ideas  as 
were  copied  from  a  precedent  feeling  or  fentiment  3 
for  every  mathematical  figure  of  which  we  can  think 
refolves  itfelf  into  a  point  and  motion  3  and  a  point 

having 
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having  no  parts  arid  no  magnitude,  cannot  poffibly  be 
the  object  of  feeling  to  any  of  our  fcnfes.  If,  there¬ 
of*;  ideas  alone  be  the  objects  of  thought,  we  have 
refuted  Mr  Hume  s  pofition  by  the  very  method  which 
he  himfcdf  lavs  down  ;  for  we  have  produced  an  idea 
which  is  not  derived  either  from  a  precedent  feeling  or 
a  precedent  fentiment.  By  fentiment,  we  fuppofe  to 
be  here  meant  that  which  by  other  philofophers  is  de¬ 
nominated  conicioufnefi  •,  and  of  confeioufnefs  it  is  un- 
deniable  that  nothing  is  the  objedt  but  the  adlual  ener¬ 
gies  of  our  own  minds. 

But  idea*  are  not  the  only  objedls  of  thought.  We 
have  already  given  our  reafons  for  reftriaing  the  word 

a  o°  lhat  aPPearan«  which  an  objeft  of  fenfc,  when 
reflected  on,  makes  either  in  the  memory  or  imagina¬ 
tion  Such  was  undoubtedly  its  original  figuration  : 
and  had  it  never  been  ufed  to  denote  other  and  very 
different  objects,  much  error  and  perplexity  would  have 
been  avoided,  which  now  difgrace  the  fcience  of  me¬ 
taphysics.  Things  may  tliemfehes  be  the  objefts  of 
thought  ;  and  when  that  is  the  cafe,  to  think  of  their 
ideas  were  it  poffible  to  do  fo,  would  be  worfe  than 
uleleis  ;  for  wc  may  certainly  know  a  man  better  by 
looking  at  himfelf  than  by  looking  at  his  pi&ure  Of 
things  which  are  them/ elves ‘the  obje&s  of  thought,  we 
have  either  a  direB  or  a  relative  knowledge.  We  know 
direclly  the  a&ual  operations  of  our  own  minds  by 
the  mofl  complete  of  all  evidence,  that  of  confeiouf¬ 
nefs  ;  and  we  have  a  relative  notion  of  mathematical 
points  and  lines  :  but  neither  of  mental  energies  nor 

idea  CXternal  thlngS  Can  'Ve  Poffibty  have  any 

It  is  well  obferved  by  Dr  Reid*  that  Our  notions 
both  ot  body  and  mind  are  nothing  more  than  rcla- 
tiye.  “  mat  is  body  ?  It  is,  fay  philofophers,  that 
which  is  extended,  folid,  and  divifible.  Savs  the  que- 
rifl,  I  do  not  alk  what  the  properties  of '  body  are 
but  what  is  the  thing  itfelf  ?  let  me  firft  know  direa’ 
ly  what  body  is,  and  then  confidcr  its  properties, 
lo  this  demand  I  am  afraid  the  querift  will  meet 
with  no  fatisfaaory  anfwcr ;  becaufe  our  notion  of 
body  is  not  direa,  but  relative  to  its  qualities.  We 
know  that  it  is  fomething  extended,  folid,  and  divi¬ 
fible,  and  we  know  no  more.  Again,  If  it  fhould  be 
afked,  what  is  mind  ?  It  is  that  which  thinks.  I  alk 
not  what  it  does,  or  what  its  properties  are,  but  what 
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mmd  being  not  direft,  but  relative  to  its  opem 
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ties  (u).” 

Our  notion  of  a  mathematical  point  is  of  the  very  rbont 3 

,;“.h  ™  *»• 

rowever, 
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winch  hath  no  parts  and  no  magnitude.  Replies  the 
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point  .s  that  which  by  motion  generates  a  line.  But 
rejoins  tbe-querift  I  am  not  inquiring  what  it  ger.el 
rates;  give  mew  direft  idea  of  the  point  itfelf  ?  or,  if 
that  cannot  be  done,  as  furely  it  cannot,  tell  me  what 
its  offspring  a  line  is  ?  A  line,  fays  Euclid,  is  Wth 
without  breadth.  I  have  no  idea,  replies  the  querfft, 
of  length  without  breadth  I  never  felt  an  impreffton 
from  a  fenfible  objefl  which  did  not  fuggeft  length 
breadth,  and  thicknefs,  as  inferably  united;  and  I 
can  have  no  idea  which  is  not  the  copy  of  a  former  im- 
prejian  To  affift  the  querirt’s  conception,  it  maybe 
faid  that  lines  are  the  boundaries  of  a  fuperficics,  'and 
l'f  >uperficies  are  the  boundaries  of  a  folid  body  ;  but 
of  a  folid  body  every  man  has  a  clear  and  direfl  idea 
m  the  mofl;  proper  fen fe  of  the  word.  Here  then  are 
feveral  things,  viz.  points,  lines,  and  fuperficies,  of  not 
one  of  which  is  it  poffible  to  form  a  direft  notion  ;  and 

T  m  u  thr°[?ugWyi  from  the  relation 
tvh.ch  they  bear  to  other  fubjeds,  that  we  can  reafon 
about  them  with  a  precifion  and  certainty  which  only 
the  mathematical  fciences  admit.  ^ 

The  great  advantage  °f  thefe  fciences  above  theAndfoch 
moral,  Mr  Hume  himfelf  cxprefsly  admits:  but  he fa power, 
attributes  it  to  a  wrong  caufe,  when  he  fays  it  confifb 
in  this,  that  the  ideas  of  the  former  being  fenftble 
are  always  clear  and  determinate  for  we  fee  that  the 
notion  of  a  point  or  of  a  line  is  merely  relative,  and 
cannot  poflibly  be  the  copy  of  a  fenfation,  or,  in  his 
language,  of  a  fenfible  impreffion.  If  then  we  have 
clear  and  determinate  notions  of  points  and  lines,  and 
may  reafon  about  them  without  ambiguity,  as  he  ac 
knowledges  we  may,  what  is  there  to  hinder  us  from 
having  an  equally  clear  and  determinate  notion  of 
power,  or  from  reafoning  about  it  with  as  little  ambi¬ 
guity  (v)  :  Why,  fays  lie,  we  are  not  confcious  of 
power.  And  to  prove  this  pofition,  which  needs  no 

proof, 
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proof,  lie  makes  many  obfervations  that,  however  juft, 
might  certainly  have  been  fparech  Of  thefe  one  is,  that 
“  a  man  fuddenly  ftruck  with  a  palfy  in  the  leg  or  arm, 
or  who  had  now  loft  thefe  members,  frequently  endea¬ 
vours  at  firft  to  move  them,  and  employ  them  in  their 
ufual  offices.  Here  he  is  as  much  confcious  of  power 
to  command  fcch  limbs,  as  a  man  in  perfed  health  is 
confcious  of  power  to  aduate  any  member  which  re¬ 
mains  in  its  natural  ftate  and  condition.  But  confci- 
oufnefs  never  deceives.  Confequently,  neither  in  the 
one  cafe  nor  in  the  other  are  we  ever  confcious  of  any 
power.”  This  is  true  }  vre  never  are  confcious  of  any 
power  j  but  we  are  frequently  confcious  of  adual 
energies :  and  the  man  who,  after  being  fuddenly 
ft  ruck  with  a  palfy,  endeavours  in  vain  to  move  diis 
leg  or  arm,  is  as  confcious  of  energy  as  he  who  in 
health  makes  the  attempt  with  fueeefs.  Nor  let  it  be 
imagined  that  his  confcioufnefs  deceives  him  ;  for,  as 
Mr  Hume  juftly  obferves,  confcioufnefs  never  deceives. 
He  is  certain  of  the  energy,  but  finds  by  experience 
that  the  injlrnment  of  this  energy  has  fuddenly  become 
difordered  and  unfit  for  its  ufual  office.  In  this  and 
this  alone  confifts  the  difference  between  the  paralytic 
and  the  man  whofe  limbs  are  found.  The  one  may  be 
as  confcious  of  energy  as  the  other,  and  his  confci¬ 
oufnefs  may  be  equally  infallible.  What  then  is  this 
energy  ?  Mr  Hume  will  not  lay  that  it  is  an  idea ,  for 
it  is  not  the  copy  of  any  antecedent  impreffion  ;  be- 
fides,  he  lias  fomewherc  allowed  that  ideas  are  never 
adive.  Is  it  then  a  fubftance  ?  Impoffible  !  for  it.  is 
not  permanent :  and  we  believe  no  man  will  ven¬ 
ture  to  affirm,  or  even  to  fuppoiF,  that  the  fame  fub¬ 
ftance  can  be  repeatedly  annihilated,  and  as  often 
created.  Is  it  then  the  oceafional  exertion  of  fume 
fubftance  ?  This  muft  be  the  truth  ;  for  no  other  fup- 
pofition  remains  to  be  made.  If  fo,  that  fubftance 
muft  be  poffeffed  of  power ;  for  a  capacity  of  exert¬ 
ing  adual  energy  is  all  that  is  meant  by  the  word  power. 
— u  Wherever  there  is  a  capability  of  energy  or  exer¬ 
tion,  there  muft  be  power  ;  for  though  there  can  be 
no  exertion  without  power,  there  may  be  power  that 
*Rcid' s  Ef-  is  not  exerted  *.  Thus  a  man  may  have  power  to  fpeak 
fyj  w  the  whcn  he  is  filent  ;  he  may  have  power  to  rife  and  walk 
when  he  fits  ftill.  But  though  it  be  one  thing  to  fpeak 
and  another  to  have  the  power  of  fpcaking,  vTe  al¬ 
ways  conceive  of  the  powder  as  fomething  which  has  a 
certain  relation  to  the  effed  *,  and  of  every  powrer  we 
form  our  notion  by  the  effed  which  it  is  able  to  pro¬ 
duce.  Nor  is  it  only  in  fpeaking  and  moving  his 
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limbi  that  a  man  is  confcious  of  energy.  1  here  is  as 
much  energy,  though  of  a  different  kind,  in  thinking 
as  in  a  Bing.  Hence  the  powers  of  the  human  mind 
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have  been  divided  into  adive  and  fpeculative.  By  the  Of  Coma- 
former  we  move  the  body  *,  and  by  the  latter  we  fee,^^^. 
hear,  remember,  diftinguifh,  judge,  reafon,  and  per- 
form  upon  our  notions  and  ideas  every  other  opera¬ 
tion  which  is  comprehended  under  the  general  word 
to  think 1 15 
Mr  Locke  f  has  introduced  into  his  theory  of  power  Locke’s  paf- 
another  diftindion  than  that  which  we  have  made  be- power  ^ 
tween  adive  and  fpeculative  powers..  Obferving  by^p™j£°^r 
our  fenfes,  under  which  on  this  oceafion  memory  isq  EJfay, 
certainly  included,  various  changes  in  objeds,  we  col- book  n. 
led,  fays  he,  a  poffibility  in  one  objed  to  be  changed, chap,  al¬ 
and  in  another  a  poffibility  of  making  that  change, 
and  fo  come  by  that  idea  which  we  call  power.  Thus 
we  fay  that  fire  has  a  power  to  melt  gold,  and  that  gold 
has  a  power  to  be  melted.  The  firft  he  calls  aBive,  the 
fecond  pajfive,  power.  But  to  fay  that  the  poffibility  of 
being  changed  is  power ,  feems  to  be  a  very  improper 
mode  of  fpeaking,  and  fuch  as  may  lead  to  confequenees 
which  the  excellent  author  certainly  held  in  abhor¬ 
rence.  It  tends  to  make  unwary  readers  imagine  that 
the  paffive  fubjed  is  as  necefiary  to  the  exi [fence  of 
power,  as  the  adive  being  of  which  power  is  an  at¬ 
tribute  \  but  if  the  univerfe  had  a  beginning,;  and  if 
its  Creator  be  immutable,  two  propofitions  which  Mr 
Locke  firmly  believed,  there  certainly  was  power  when 
there  was  no  change,  nor  any  thing  exifting  which  was 
capable  of  change.  He  owns,  indeed,  that  adive  power 
is  more  properly  called  power  than  the  other  \  but  we 
fee  no  propriety  at  all  in  paffive  po^ver.  “  It  is  (in  the 
language  of  Hr  Reid),  a  poAve riels  power,  and  a  contra- 
didion  in  terms.”  11 6 

But  though  Locke  here  ufes  improper  terms,  he  Juft  obfer- 
has  other  obfervations  with  which  we  have  the  h  oil  our 
fully  to  .agree,  and  which  lead  to  confequenees  the  re-  re- 

verfe  of  that  impiety  which  feems  to  follow  from  thefpe(q{ng 
notion  of  paffive  power.  He  obferves,  that  “  we  have  power  as 
from  body  no  idea  at  all  of  thinking,  nor  any  idea  ofhelongmg 
the  beginning  of  motion.  A  body  at  reft  affords  °T 

no  idea  of  any  adive  power  to  move  *,  and  when  it  is 
fet  in  motion  itfelf,  that  motion  is  rather  a  paffion 
than  an  adion  in  it.  For  when  the  ball  obeys  the 
ftroke  of  a  billiard  flick,  it  is  not  any  adion  of  the  ball, 
but  a  paffion:  alfb,  when  by  impulfe  it  fets  another 
ball  in  motion  that  lay  in  its  way,  it  only  communi¬ 
cates  the  motion  it  had  received  from  another,  and 
lofes  in  itfelf  fo  much  as  the  other  received }  which 
gives  us  but  a  very  obfeure  idea  of  an  adive  power  of 
moving  in  body,  whilft  we  obferve  it  only  to  transfer, 
but  not  to  produce  any  motion.  So  that  it  feems  to 
me,  we  have  from  the  obfervation  of  the  operation  of 
bodies  by  our  fenfes  but  a  very  impeded  obfeure  idea 

of 


of  a  penny,  is  eafily  perceived.  In  like  manner,  I  can  form  a  dired  notion  of  a  polygon  of  a  thoufand  equal 
Tides  and  equal  angles.  This  dired  notion  cannot  be  more  diftind  when  conceived  m  the  mind,  than  that 
which  I  get  by  fight  when  the  objed  is  before  me  ;  and  I  find  it  fo  indiftind  that  it  has  the  fame  appearance  to 
my  eye,  or  to  my  direB  conception,  as  a  polygon  of  a  thoufand  and  one,  or  of  nine*  hundred  and  ninety-nine 
Tides.  But  when  l  form  a  relative  conception  of  it,  by  attending  to  the  relation  it  bears  to  polygons  of  a 
greater  or  lefs  number  of  Tides,  my  notion  of  it  becomes  diftind  and  fcientihc,  and  I  can  demonn  rate  the  pro¬ 
perties  by  which  it  is  diftinguiffied  from  all  other  polygons.  From  thefe  infiances  it  appears  that  our  relative 
conceptions  of  things  are  not  always  lefs  diftind,  nor.  lefs  fit  materials  for  accurate  reafonmg,  than-thoie  that  are 

dired  ;  and  that  the  contrary  may  happen  in  a  remarkable  degree.”  7  Arr  n  f  M  *, 

7  Ll  Reid's  Effays  on  the  ABive  Powers  of  Man. 
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Whence  it 
follows, 
that  only 
fuch  beings 
as  have  will 
and  under 
Handing 
can  polTefs 
real  power. 
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of  active  power,  fmcc  they  afford  us  not  any  idea  in 
themfelves  of  the  power  to  begin  any  action  either  of 
motion  or  thought.”  He  thinks  it  evident,  however, 
that  we  find  in  ourfelves  a  power  to  begin  or  for- 
bear,  continue  or  end,  feveral  actions  of  our  minds  and 
motions  of  our  bodies,  barely  by  a  thought  or  pre- 
ference  of  the  mind  ordering,  or,  as  it  were,  command¬ 
ing,  the  doing  or  not  doing  fuch  or  fuch  a  particular 
a&ion.  This  power  which  the  mind  has  thus  to  order 
the  confideration  of  any  idea,  or  the  forbearing  to  con- 
fider  it,  or  to  prefer  the  motion  of  any  part  of  the 
body  to  its  reft,  and  vice  verfa  in  any  particular  in- 
ftance,  is  that  which  wc  call  will.  The  adual  exer- 
cife  of  that  power,  by  directing  any  particular  adion, 
or  its  forbearance,  is  that  which  wc  call  volition  or 
willing . 

According  to  Mr  Locke,  therefore,  the  only  clear 
notion  or  idea  we  have  of  power,  is  taken  from  the 
power  which  we  find  in  ourfelves  to  give  certain  motions 
to  our  bodies,  or  certain  diredions  to  our  thoughts  3 
and  this  power  in  ourfelves  can  be  brought  into  adion 
only  by  willing  or  volition.  This  is  exadly  our  doc- 
tiine  y  where  we  have  endeavoured  to  prove,  that 
without  the  confcioufnefs  of  adual  energy  in  ourfelves, 
we  never  could  have  acquired  any  notion  at  all  of 
power  from  obferving  the  changes  which  take  place 
among  external  objeds.  But  if  this  be  fo,  if  the  power , 
of  which  alone  we  know  any  thing,  can  be  brought 
into  adion  only  by  willing  or  volition,  and  if  will  ne- 
ceffarily  implies  fome  degree  of  underftanding,  as  in 
us  it  certainly  docs,  it  comes  to  be  a  queftion  of  the 
firft  importance,  whether  any  being  which  pofTeffes  not 
will  and  underftanding  can  be  poffeffed  of  real  power, 
or  be  the  efficient  caufe  of  any  adion.  This  queftion 
we  feel  ourfelves  compelled  to  anfwer  in  the  negative. 
If  we  had  not  will,  and  that  degree  of  underftanding 
which  will  neceffarily  implies,  it  is  evident  that  w^e 
could  exert  no  power,  and  eonfequently  could  have 
none  :  for  power  that  cannot  be  exerted  is  no  power. 
It  follows  alfo,  that  the  power,  of  which  alone  we 
can  have  any  diftind  notion,  can  be  only  in  beings 
that  have  underftanding  and  will.  Power  to  produce 
any  effed,  implies  power  not  to  produce  it  5  and  we 
can  conceive  no  way  in  which  power  may  be  deter¬ 
mined  to  one  of.  thefe  rather  than  the  other  in  a  being 
that  has  not  will.  We  grow  from  infancy  to  man¬ 
hood  5  we  digeft  our  food,  our  blood  circulates,  our 
heart  and  arteries  beat  5  we  are  fometimes  fick  and 
fometimes  in  health  :  all  thefe  things  muft  be  done  bv 
the  power  of  fome  agent,  but  they  are  not  done  by 
our  power.  .  And  if  it  be  afked  how  we  know  this  ? 
the.  anfwer  is,  becaufe  they  are  not  fubjed  to  our  will. 
Ihis  is  the  infallible  criterion  by  which  wc  diftinguifh 
what  is  our  doing  from  what  is  not  5  what  is  in  our 
power  from  what  is  not.  Human  power  can  be  ex¬ 
erted  only  by  will :  and  we  are  unable  to  conceive  any 
a&ive  power  to  be  exerted  without  will.  If,  therefore, 
any  man.affirms  that  a  being  may  be  the  efficient  caufe 
0  .an  which  that  being  can  neither  coneeive  nor 

will  he  fpeaks  a  language  which  we  do  not  under- 
ftand.  If  he  has  a.  meaning,  he  muft  take  the  words 
power  and  efficiency  in  a  fenfe  very  different  from  ours  : 
for  the  only  diftind  notion,  indeed  the  only  notion 
which  we  can  form,  of  real  efficiency,  is  a  relation  be¬ 
tween  the  caufe  and  the  effed  fimilar  to  that  between 
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us  and  our  voluntary  adions.  It  feems  therefore  moft  Of  lonfci. 
probable,  that  fuch  beings  only  as  have  fome  degree  of  oufnefs  aw 
underftanding  and  will  ean  pofiefs  adive  power,  and  }'*'  t>a'on’ 
that  inanimate  beings  muft  be  merely  pailive.  Nothing 
which  we  perceive  without  us  affords  any  good  ground 
for  aferibing  adive  pow  er  to  any  inanimate  being  5  and 
we  can  as  little  conceive  fuch  a  being  polleficd  oi  po^ver 
as  we  can  conceive  it  capable  ol  lecling  pain.  On  the 
other  hand,  every  thing  which  we  diicover  in  our  own 
conftitution,  leads  us  to  think  that  active  power  cannot 
be  exerted  without  will  and  intelligence  :  and  to  affirm 
that  it  can,  is  to  a  flam  what  to  us  at  leaf!  is  a  contra- 
didion  in  terms. 

To  this  reafoning,  which  is  Hr  Reid’s*,  and  which  An  objec- 
to  hs  appears  unanfwcrable,  we  have  heard  it  objeded,  t10?  obvia* 
that  a  man  born  blind  has  the  fame  evidence  for  the te*  * 
non-exiftence  of  colour  that  is  here  urged  for  the  im-  ?  See^ 
pofiibility  of  power  being  exerted  without  will  a ndAailV^ 
underftanding.  If  the  objedion  had  not  been  ma de  Powers  tf 
by  a  very  acute  man,  we  ihould  have  deemed  it  alto-714™’ 
gether  unworthy  of  notice  ;  for  between  the  two  cafes 
fuppofed  to  be  fimilar  there  is  hardly  any  analogy.  A 
man  born  blind  has  no  notion  whatever  of  colour.  If 
you  deferibe  it  to  him  in  the  belt  manner  you  can, 
and  refer  it  to  any  of  the  fenfes  which  he  poffeffes* 
if  you  fay  that  it  is  the  objed  of  feeling,  and  that  by 
feeling  it  one  may  perceive  things  at  the  Siftance  of 
many  miles  5  the  blind  man  has  reafon  to  fay  that  you 
are  uttering  a  propofition  which  he  knows  with  the 
utmoft  certainty  cannot  poffibly  be  true.  But  if  you 
tell  him  that  colour  is  the  objed  of  the  fenfe  of  fight, 
a  fenfe  which  he  poffeffes  not  5  that  it  has  not  the  leaft 
refemblance  to  the  objeds  of  the  other  fenfes  5  and 
that  perfons  endowed  with  the  fenfe  of  fight  perceive 
coloured  objeds  at  the  diftance  of  many  miles  5  the 
blind  man  cannot  know  whether  what  you  fay  be  true 
or  falfe,  becaufe  he  has  no  idea  or  conception  of  the 
things  of  which  you  Ipeak.  Ihis  is  not  the  eale  with 
refped  to  power  ;  for  every  man  who  has  refleded  on 
the  operations  of  his  own  mind  has  a  very  diftind  no¬ 
tion  of  power,  and  knows  perfedly,  that  to  the  adual 
exertion  of  the  only  power  which  he  can  conceive,  w  ill 
and  underftanding  are  necelfary.  Should  it  be  faid 
that  there  may  be  power  altogether  different  from  that 
of  which  we  have  a  diftind  conception,  vre  think  it 
fufficicnt  to  reply,  that  of  a  thing  which  cannot  be 
conceived. nothing  can  be  either  afiirmed  or  denied: 
that  adivity  exerted  without  will  and  underftanding 
ought  not  to  be  called  an  exertion  of  power ,  becaufe 
power  is  the.  name  already  appropriated  to  the  attri¬ 
bute  of  a  being  by  which  he  can  do  certain  things  if 
lie  wills  j  that  as  we  can  form  no  notion  of  a  real  effi¬ 
cient  caufe  which  has  not  wall  and  underftanding,  fo 
we  have  no  reafon  to  believe  that  fuch  a  caufe  any¬ 
where  exifts  5  and  to  fay  that  powrer,  fuch  as  we  can 
conceive,  may  be  exerted  without  will  and  underftand¬ 
ing,  is  as  great  an  abfurdity  as  to  fay  that  there  may  be 
velocity  without  fpace. 

But  if  adive  power,  in  its  proper  meaning,  require# 
a  fubjed  endowed  with  will  and  intelligence,  what 
ffiall  we  fay  of  thofc  adive  powers  which  philofophers 
teach  us  to  aferibe  to  matter,  the  powers  of  corpufcu- 
lar  attradion,  magnetifm,  eledricity,  gravitation,  and 
others  ?  Thefe  powers,  as  they  arc  called,  (hall  be  con- 
ftdered  when  we  treat  of  the  nature  and  fource  of  cor¬ 
poreal 
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of  Truth,  poreal  motion.  In  the  mean  time,  it  is  fnfficient  to 
- -  obferve,  that  whatever  the  agents  may  be  in  the  ope¬ 
rations  of  nature,  whatever  the  manner  of  their  agency 
or  the  extent  of  their  power,  they  depend  upon  the 
Firit  Caufe,  and  are  all  under  his  controul. 

Chap.  VII.  O/Truth,  and  the  different  Sources 
of  Evidence. 

Sect.  I.  Of  Truth, 

By  purfuing  thefe  inquiries  in  the  order  which  to 
m  appears  molt  natural,  we  are  now  led  to  the  contem¬ 
plation  of  thofe  faculties  of  the  human  mind  of  which 
truth  is  properly  the  ohjeft.  But  what  is  truth  ?  This 
was  a  famous  queftion  among  the  Greek  lophiits i  ; 
whieh  had  been  fo  often  agitated,  and  to  whieh  lo 
many  abfurd  anfvvers  had  been  given,  that  it  came  at 
laft  to  be  doubted  by  men  of  the  world  whether  a 
fatisfaftory  anfwer  could  be  given,  or  indeed  whether 
the  matter  was  worthy  of  inveftigatbm.  It  is  well 
known,  that  among  the  aneicnt  philofophers  there 
was  a  fe&  called  from  their  principles  Sceptics ,  and  from 
their  founder  Pyrrhonians ,  who  openly  avowed  their 
opinion  that  truth ,  like  virtue,  is  nothing  but  a  name  ■  $ 
that  all  things  are  equally  true,  or  rather  equally  doub.- 
VOL.  XIII.  Part  II. 
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ful  •,  and  that  it  is  in  vain  for  man  to  hope  for  certain-  , ^  u  ^ 

ty  in  any  inquiry  in  which  he  ca^n  be  engaged.  Sueh 
fceptieifm  as  this  no  modern  philofopher  has  profiled  j 
but  many  have  had  enough  of  it  to  make  fober  men 
hefitate  about  defining  truth,,  and  even  infinuate  that 
of  truth  no  definition  can  be  given.  This  lurcly  is  a 
miftake.  If  truth  cannot  be  defined,  it  full  wanders 
at  large  and  in  difguifc,  and  vain  mud  be  the  purfuit 
of  every  man  who  endeavours  to  obtain  it j  lie  is  pur- 


fuine  lie  knows  not  what. 

O 
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So  obvious  and  fo  folid  is  this  refleftion,  that  almoft  Truth  <!=- 
every  philofopher  of  merit  who  has  lately  written  on 
the  nature  of  evidence  has  begun  liis  work,  if  not 
with  a  formal  definition,  with  foraething  at  lead  equi¬ 
valent  to  a  definition  of  the  objeft  of  his  purfuit.  To 
repeat  all  thefe  definitions  could  ferve  no  other  pur- 
pofe  than  to  fwell  this  artiele  to  a  difproportioned 
bulk,  and  to  perplex  perhaps  the  mind  of  the  reader. 

We  (hall  therefore  content  ourfelves  with  that  which 
is  given  by  Mr  Wolladon.  “  Thofe  propofidons  (fays 
he)  are  true  which  reprefent  things  as  they  are  .  or 
truth  is  the  conformity  of  thofe  words  or  figns  dv 
which  things  are  expreded  to  the  things  themfelves. 
Notwithdanding  the  objeaions  of  a  very  learned  and 
acute  writer  (w),  this  is  the  bed  definition  of  truth 
which  we  have  met  with  in  any  language.  It  is  ccm- 
4  G  cife 


fw%  Dr  Tatham  having  alked  with  a  contemptuous  air,  How  imperfeft  and  illogical  is  thedcfinitionof 

S"5y,  • portions k 

though  it  was  what  he  tully  and  pert  y  j  c  inftru&ion  *  and  that  in  its  common  ufe 

not  define  it.  H«  knew  that  «n,,»n  c„naitole  ,„tl, ; 

and  application  it  was  feldom  tl,e  friend  of  truth.  FhUoiophieally  view  ,  which  It  is  recorded, 

they  are  only  the  vocal  inftruments  by  which  it  is  communicated,  tJacher,  things  are  to  be 

Byyan  inquirer,  therefore,  things  are  to  be  examined  -*t'-r  han  ords  defi  ed  f /  a  “  ftand^  ;f  not 
conveyed  by  words  in  fome  former  other,  which  are  doubtlefe  to  be ‘  Explanation  is  the 

fufficiently  underftood  before.  But  explanation  »  one  thmg,  q  af  er  it  truth  be  found  ;  arfd  is 

JirJl  office  of  a  teacher  :  Definition,  it  it  be  good,  ts  the  lajl  of  tl«  mqu d  ^  for  it. 
then  the  moft  advantageoujly  employed  by  the  teac  er,  "  en  P  declaring  at  his  rifing  a  marvel- 

God  is  a  mind,  and  truth  is  consequently  an  attrwutc  of  mind  . ,  ° ‘  ;  .  " .,^ng  the  tnata'ia/h fiem : 

]ous  in ilrument,  He  by  whom  all  things  were  made  ha  h  delegated  the  powc  oi  enh ^  §f  i;  lft  ar4 

wliilll  he  hath  referved  to  himself  the  office  which  w  yS„  he  aL  through  the  fnftrumwtaUty  rf 

knowledge,  by  his  eternal  truth,  to  the  mind  of  man  But  whether  he  acts  tnroug  .  r 


apprehended  by  the  eye,  TRUTH  is  the  light  lnea  a  own  m»»  =  7o  far  as1 'thev  are  qualified  by  their 

S" srr  ^  ^  <•  • 

of  truth  in  the  common  aecep.ation  of  t  c  u  be’oppofed  to  ignorance ;  as  ufed  by  Mr  Wol- 

adcouate  definition  can  be  given.  Truth,  as  here  uled,  icem  1 ;  .  bes  exp/aine(!  if  not  defined ;  and 

and  i.  i.  m*  opp,«  t. 

if  the  learned  leflurcr  will  allow  that  Mi  W  ollaiton  has  g  ven  i  .  /  expreffion.  We  have  called  it  a 

fjrehood,  we  (hall  not  quarrel  with  him  or  any  man  about  the  propru  ty  r.t  an  expremon. 
definition  of  truth  j  becaufe  it  was  fo  called  by  the  author  from  whom  it  is  taken. 
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‘°f  Tvruthl>  C^G  and  PeriPJcuous* *  .  It  comprehends  all  kinds  of 
truth,  as  well  that  which  is  merely  mental,  the  fubjed 
of  filent  contemplation,  as  that  which  is  communicated 
either  by  written  language  or  by  the  living  voice  :  and 
it  makes  truth  itfelf  immutable,  as  depending  not  upon 
the  arbitrary  eonftitution  of  this  or  that  individual, 
or  even  of  the  whole  human  raee  (x),  but  upon  the 
nature  of  things  as  eftablifhed  by  their  Almighty 
i  ao  Creator. 

pofitbnet  According  to  this  definition,  every  proportion  which 
rher  true  "  can  be  exPreffed  or  apprehended  is  neceffarily  either 
»r  falfe.  true  or  falfe,  whether  its  truth  or  falfehood  be  perceiv¬ 
ed  or  not  either  by  him  who  hears  or  by  him  who  ut¬ 
ters  it.  All  proportions  are  either  affirmative  or  nega¬ 
tive  ,  but  before  any  thing  can  with  eertainty  be  af¬ 
firmed  or  denied  of  another,  we  muft  know  thofe  things 
as  they  are  in  themfelves,  as  well  as  the  eftablifhed 
ufe  of  the  figns  by  which  they  are  expreffed.  He  who 
affirms  or  denies  without  this  knowledge,  fpeaks  at  ran- 
_  dom,  and  has  no  diftindk  meaning. 

manfaeuhy  -^vei7  faculty  whieh  we  poffefs  is  in  fome  way  or 
concerned  otber  an  inftrument  of  knowledge  ;  for  we  know  by 
in  the  °ur  fenfes,  by  our  memory,  and  by  our  intelled. 

acquifition  Every  one  of  our  faculties,  therefore,  is  eoneerned  in 
©f  truth.  the  acquifition  of  truth,  and  furnifhes  the  mind  with 
the  materials  of  proportions.  Thefe  proportions  are 
indeed  of  various  kinds  *,  but  they  are  all  eertainly  true 
or  eertainly  falfe,  though  the  certainty  of  the  truth  or 
falfehood  of  every  one  it  is  not  always  in  our  power  to 
perceive. 

When  a  man  affirms  that  red  is  a  quality  inherent 
in  a  foldier’s  coat,  he  utters  a  proportion  which  every 
one  of  the  vulgar  firmly  believes  to  be  true,  but  which 
every.  philefopher  knows  to  be  falfe.  This  diverfity 
of  belief,  however,  affeds  not  the  truth  of  the  propo¬ 
rtion  itfelf.  All  mankind  know  that  it  is  either  true 
or  falfe,  independent  of  them  or  their  perceptions  \ 
and  it  is.eafy,  by  a  few  optical  experiments  and  by  an 
explanation  of  terms,  to  convince  them  all,  that  what 
they  have  agreed  to  call  red  is  no  quality  inherent  in 
external  objects,  but  only  a  fenfation  caufed  by  the 
impulfe  of  certain  rays  of  light  refleded  from  certain 
objects  to  the  eye  of  the  pereipient.  The  contrariety 
therefore  in  this  cafe  of  vulgar  to  philofophieal  belief, 
does  not  refult  from  any  ambiguity  in  the  nature  of 
truth  itfelf,  but  from  the  different  means  of  perception 
whien  the  clown  and  the  philofopher  poffefs. 
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Diverfity  of 
belief  af¬ 
fects  not 
the  truth 
of  what  is 
believed. 


Part  I 

Again,  Were  a  man  looking  at  a  red  and  a  green  ob-  Of  Truth. 
je6t,  to  affirm  that  they  arc  both  of  the  fame  colour,  v  "  y*'-—. 
he  would  affirm  what  in  one  fenfe  may  be  true,  what 
in  another  is  undoubtedly  falfe,  and  what  in  a  third 
may  be  either  true  or  falfe.  If  it  be  his  meaning  that 
the  two  objeds  give  to  him  the  fame  fenfation,  he  may 
know  with  the  utmoft  certainty  that  what  he  fays  is 
true  y  if  he  mean  that  they  affect  all  mankind  preeife- 
ly  as  they  affed  him,  he  utters  what  all  mankind  with 
the  moft  abfolute  eertainty  know  to  be  falfe  ;  if  he 
mean  that  the  texture  of  the  two  bodies  (that  parti¬ 
cular  difpofition  of  parts  on  their  furfaces  which  makes 
them  refled  eertain  rays  of  light  and  abforb  others)  is 
exadly  finfflar,  fo  as  that  the  one  muft  refled  the  very 
fame  kind  of  rays  with  the  other,  he  utters  what  all 
mankind  muft  believe  to  be  falfe,  though  ftill  it  is  pof 
fible  that  what  he  affirms  may  be  true.  This  diverfity 
of  belief  affeds  not  the  truth  itfelf.  The  two  objed* 
are  what  they  are  by  whomfoever  pereeived,  or  whe¬ 
ther  perceived  or  not  *  the  rays  of  light  refleded  by 
each  are  what  they  are,  whether  they  fall  upon  this, 
upon  that,  or  upon  any  eye  ;  and  the  fenfation  com¬ 
municated  to  this  Angular  man  is  certainly  what  he  is 
confcious  it  is,  as  thofe  of  the  reft  of  mankind  are  with 
equal  certainty  what  they  are  eonfeious  of.  This  be¬ 
ing  the  eafe,  it  is  obvious  and  undeniable,  that  the  or¬ 
gans  of  fight  in  this  individual  of  the  human  raee  are 
fomehow  differently  formed  from  thofe  of  other  men  : 
and  the  only  queftion  whieh  can  occafion  a  doubt  in 
the  mind  of  the  feeptie  is,  whether  his  or  their  eyes 
be  fo  formed  as  to  reprefent  things  falfely  ?  for  that 
by  the  one  or  the  other  things  are  falfely  reprefented, 
is  as  evident  as  that  two  contradidory  propofitions 
cannot  both  be  true.  Now,  though,  for  any  thing  wre 
know  it  is  eertainly  poflible,  as  to  us  it  appears  not  to 
imply  any  contradidion,  that  the  eyes  of  but  one  man 
are  formed  in  a  manner  fuitable  to  their  objeds,  whilft 
the  eyes  of  all  other  men  are  formed  to  deeeive  them  5 
yet  the  contrary  is  fo  highly  probable,  that  no  man 
really  doubts  of  it  any  more  than  he  doubts  whether 
three  and  two  be  equal  to  five. 

This  laft  propofition  is  indeed  faid  to  exprefs  a  truth  Why  fom< 
abfolutely  eertain,  whilft  Lhe  former  expreffes  a  truth  truths  are 
whieh  is  called  morally  certain  :  not  that  there  is  anyfaid  t0  bc 
difference  or  degrees  of  certainty  in  the  nature  of  truths  and^othtrs 
themfelves  5  the  only  difference  is  in  our  power  of  per-  mcually^ 
ceiving  them.  That  three  and  two  are  equal  to  five,  certain. 


(x)  Dr  Beattie,  in  his  elegant  effay,  has  given  a  definition  of  truth  very  different  from  this,  though  it  is 
poflible  1  that  his  meaning  may  be  the  fame  with  Mr  Wollafton’s.  “  I  account  that  to  be  truth  (fays  he) 
which  the  eonftitution  of  our  nature  determines  us  to  believe  ;  and  that  to  be  falfehood  which  the  ccnftitution 
H  our  nature  determines  us  to  diffielieve.”  But  if  truth  be  really  immutable,  as  he  teaches  or  wiffies  to  teaeh, 
it  mult  depend  upon  the  nature  of  things,  and  not  upon  the  inftindive  impulfe  of  any  particular  eonftitution. 

*7  is  always  difficult,  often  impoffible,  to  diftinguiffi  between  the  eonftitution  of  our  nature,  as  it  came  from 
t  e  nand  of  God,  and  the  fame  eonftitution  as  it  is  moulded  by  arbitrary  and  eapricious  affociations  of  our 
own.  A  fincere  member  of  the  chureh  of  Rome  eertainly  believes  the  dodrine  of  tranfubftantialion.  How 
nc  may  do  fo  we  have  already  (ho wn.  Were  all  mankind  finecre  members  of  that  church,  it  would  be  faid 
and  thought,  “  that  the  eonftitution  of  human  nature  determines  men  to  believe  tranfubftantiation  a  dodrine 
whie  1,  though  it  is  rejeded  by  millions,.  Pere  Buffier  has  laboured  hard  to  reeoneile  with  common  fenfe.  Yet  it 
1S  “  1  bocty  cannot  t)e  in  different  places  at  the  fame  time ;  and  that  therefore  tranfubflantiation 

mult  he  fake,  though  believed  by  all  mankind.  Our  believing  any  thing  does  not  make  it  true,  nor  our  dfbeliev- 
ing  any  thing  make  it  falfe.  We  muft,  indeed,  a&  according  to  our  belief  5  but  in  every  inftance  truth  and  falfe- 
ticoa  would  have  been  what  they  are,  though  we  had  never  exifted. 

3 


Chap.  VII.  M  E  T  A  P 

Of  Truth,  is  faid  to  be  an  abfolute  truth ;  becaufe  we  pereeive 
u- whole  of  it  as  it  is  in  itfelf,  and  are  eonvineed  that 
every  intelligence  from  the  higheft  to  the  loweft  who 
underhands  the  terms  in  which  it  is  expreffed  pereeives 
it  as  we  do  :  whereas  of  moral  or  phyfical truths,  as  they 
are  called,  we  only  perceive  a  part,  and  may  therefore 
miftake  for  want  of  evidence.  Thus,  in  the  eafe  of 
the  two  obje&s  exhibiting  the  fame  eolour  to  one  man, 
whilil  they  exhibit  different  colours  to  all  other  men, 
could  we  fee  into  the  objects  themfelves,  and  compre¬ 
hend  them  immediately  with  our  intellect  as  we  com¬ 
prehend  our  own  ideas,  it  might,  and  no  doubt  would, 
appear  as  palpable  a  contradi61ion  to  fay  that  the  par¬ 
ticular  difpofition  of  the  parts  on  their  furfaees,  whieh 
refleft  the  rays  of  light,  are  the  fame  in  both,  as  it  is 
now  to  affirm  that  three  and  two  are  not  equal  to  five. 

I  Between  truth  and  falfehood  there  is  no  medium.  All 

truths  are  in  themfelves  equally  certain;  and  to  the 
Supreme  Being,  who  knows  the  nature  of  every  thing 
more  fully  and  intimately  than  we  know  our  own 
ideas,  they  all  appear  equally  certain :  but  yet  we  may 
without  abfurdity  fpeak  of  probable  truth  as  well  as  .of 
certain  truth,  provided  always  that  we  make  the  dif¬ 
ference  to  refult,  not  from  the  nature  of  things,  but 
from  the  power  of  our  underftanding,  which  compre¬ 
hends  the  one  kind  of  truth  wholly  and  the  other  only 
1 2d  partially. 

Why  fome  There  is  another  divifion  made  of  truth,  into  that 
truths  are  whieh  is  eternal  and  necefiary,  and  that  whieh  is  tem- 
t  faid  to  be  porary  and  contingent.  Though  we  do  not  approve 
n"e(Tarvnd  of  applying  the  epithets  temporary . and  eternal  to  any 
whilit  tiling  but  real  exiftenees,  yet  as  this  manner  of  Ipeak- 
others  are  ing  has  been  ufed  by  all  philolophers,  ive  fhall  give  ln- 
conlidered  ftances  0f  eaeh  kind  of  truth,  and  endeavour  to  afeer- 
as  tempo-  ^  jn  what  the  diftinflion  eonfifts.  “  The  three 
corrtinr.nt.  angles  of  a  plain  triangle  are  equal  to  two  right  angles,” 
is  a  propofition  expreffive  of  a  neceffary  and  eternal 
truth.  “  The  world  exifts,”  is  a  contingent  and  tem¬ 
porary  truth.  Here  it  is  obvious,  that  if  both  thefe 
propofitions  be  true,  there  is  no  diftin&ion  between 
them,  fo  far  as  mere  truth  is  concerned ;  for  truth  ad¬ 
mits  not  of  degrees  of  eomparifon.  It  is  however  faid, 
that  the  firft  propofition  depends  not  upon  time,,  or 
will,  or  any  thing  elfe  5  and  that  the  Supreme  Being 
himfelf  eould  not  make  it  falfe  :  whereas  it  is  certain¬ 
ly  poffible,  that  he  who  created  the  world  eould  anni¬ 
hilate  it,  and  thus  reduce  what  is  now  a  truth  to  an 
abfolute  falfehood.  This  difference  between  the  two 
propofitions  is  thought  a  Efficient  ground  for  calling 
the  former  a  neceffary*  and  eternal  truth,  and  the  latter 
a  temporary  and  contingent  truth.  But  is  the  difference 
itfelf  real  \  In  the  prefent  inftanee  we  cannot  think 
that  it  is  :  for  if  the  right  angles  and  triangles,  which 
conffitute  the  materials  of  the  former  propofition,  be  real 
corporeal  things,  they  may  be  annihilated  as  well  as  the 
reft  of  the  world  ;  and  then  the  truth  of  the  propofition 
will  ceafe,  for  there  can  be  neither  equality  nor  inequa¬ 
lity  between  nonentities.  If  the  angles  and  triangles 
be"  merely  ideas  in  the  mind  of  a  rational  being,  it  is  not 
to  be  denied  that  the  propofition  muft  be  true,  inde¬ 
pendent  of  all  t viily  whenever  thofe  ideas  exift,  i.  e. 
whenever  right  angles  and  triangles  are  thought  upon ; 
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but  if  all  reafonable  creatures  were  to  be  annihilated,  Of  T  ruth.  ^ 
and  the  Supreme  Being  never  to  think  of  triangles, 
the  propofition  would  unqueftionably  ceafe  to  be  either 
true  or  falfe.  The  world  may  indeed  be  annihilated  ; 
but  it  eertainly  is  not  annihilated  whil.ft  any  one 
creature  exifts  to  contemplate  even  that  "whieh  is  ealled 
necejfary  and  eternal  truth :  and  therefore  whilft  any 
truth  exifts  in  a  mind  not  divine,  it.  muft  be  neceffarily 
true  that  the  world  exifts  ;  for  the  individual  being  by 
which  truth  is  perceived  w'ould  then  conftitute  the 
whole  world. 

But  if  in  a  fome  what  different  manner  wc  compare 
the  former  of  thefe  propofitions  with  this,  u  The  iolar 
fyftem  eonfifts  of  the  fun  and  at  leaft  feven  primary 
planets,”  we  (hall  at  once  perceive  the  difference  be¬ 
tween  neceffary  and  contingent  truths.  Both  propofitions 
we  know  to  be  true  at  this  moment :  but  there  is 
this  difference  between  them,  that  a  plain  triangle  can 
neither  a&ually  exift  at  any  period  of  duration,  nor 
be  conceived  by  any  one  mind  divine  or  human,  of 
which  the  three  internal  angles  are  not  preeifely  equal 
to  two  right  angles  ;  whereas  the  folar  fyftem  may 
eafily  be  ■  eoneeived,  and  might  certainly  have  been 
formed,  with  a  fmaller  number  of  primary  planets 
rolling  round  the  central  fire.  -This  needs  no  proof ; 
as  it  is  well  known,  that  till  very  lately  we  conceived 
the  fyftem  to  confift  of  the  fun  and  only  fix  primary 
planets 5  and  it  has  been  already  ftiown,  that  whatever 
we  can  pofitively  eonceive  may  pofiibly  exift.  Thus, 
then,  every  propofition,  of  whieh  the  contrary  is  elearly 
and  diftinftly  perceived  to  be  impofiible,  is  a  necejfary 
truth  ;  and  it  may  likewife  be  faid  to  be  eterna/v 
beeaufe  at  every  period  of  duration  it  muft  of  neeeftity 
when  thought  upon  be  perceived  to  be  true  :  On  the 
other  hand,  every  propofition  of  which  the  contrary 
may  be  clearly  and  diftin611y  eoneeived,  is,  if  true, 
only  a  contingent  truth,  beeaufe  its  contrary  might  have 
exift ed  ;  and  it  may  likewife  be  ealled  temporary , 
beeaufe  what  might  have  been  falfe  in  time  paft  may 
yet  be  falfe  in  time  future.  125 

Though  *11  our  faculties  (our  fenfes,  our  memory,  Truth  per* 
and  our  intellea),  furniffi  materials  for  propofitions,  ceived  by 
and  are  therefore  all  fubfervient  to  the  inveftigation  of^™^ 
truth  ;  yet  the  perception  of  truth,  as  it  is  in  itfelf,  are 

eommonly  aferibed  to  our  rational  faculties  ;  and  thefe  commonly 
have  by  Locke  and  others  been  reduced  to  two— rea- faid  to  be 
Ton  and  judgment.  The  former  is  faid  to  be  eonver- 
fant  about  certain  truths,  the  latter  chiefly  about  pro  -  mefu 

Labilities.  .  12(S 

Some  late  philofophers  of  great  merit,  diffatisfied  To  which 
with  this  analyfis  of  the  intellea,  have  added  to  rea-[ome  plu- 
fon  and  judgment  a  third  faculty,  to  whieh  they  baveha^added 
o-iven  the  name  of  common  fenfe ,  and  of  .winch  the  pro-a  third  fa- 
per  objea  is  fueh  truths  as  neither  admit  nor  ftand  inculty,  viz. 
need  of  evidence.  By  common  fenfe  they  mean,  “  that  common 
degree  of  judgment  whieh  is  common  to  men  with^A* 
whom  we  can  converfe  and  trnifaa  bufinefs.”  Whe¬ 
ther  the  introduaion  of  fuch  a  term  into,  metaphyfics 
was  proper  or  improper,  we  do  not  think  it  of  impor¬ 
tance  to  inquire.  According  to  this  definition  of  it, 
whieh  is  Dr  Reid’s,  it  differs  not  from  the  reafon  (y) 
and  judgment  of  Locke;  agreeing  with  the  former  when 
4  G  2  its 


(y)  This  is  exprefsly  acknowledged  by  Dr  Reid. 


“  It  is  abfurd  (fays  that  able  and  candid  writer). to 

conceive 
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is  eonverfant  about  probabilities.  Nothing  indeed  is 
more  evident,  than  that  in  the  aflent  of  the  mind  to 
every  propofition,  fome  energy  of  the  judgment  is  ex- 
■  ertcd  ,  and  upon  every  proportion  not  felf-evident,  rea¬ 
soning  of  fome  kind  or  other  mud  be  employed  to  pro¬ 
cure  that  aflent.  Inflead  therefore  of  perplexing  our- 
felves  and  our  readers  with  various  analyfes  of  the  hu¬ 
man  underflanding,  or  rather  with  various  names  to 
what  after  all  is  perhaps  but  one  individual  power,  it 
will  lurely  be  of  more  importance  to  the  caufe  of  truth 
to  examine  the  different  fourees  of  evidence  by  which 
the  aflent  of  the  reafon,  or  judgment,  or  common  fenfe, 
is  determined. 

<  Under  the  article  Logic  it  Avas  obferved,  that  intui¬ 
tion^  experience ,  and  tefimony ,  are  each  a  fufficient 
ground  of  judgment ;  but  they  are  not  the  only  grounds. 
Confciuufnefs  is  certainly  one  fouree  of  evidence,  per¬ 
haps  the  molt  complete  of  any  •,  and,  in  a  low  degree, 
ft  naif  gy  is  another.  Of  confcioufnefs  we  have  already 
treated,  but  of  analogy  we  have  yet  faid  nothing :  and 
though  we  might  (for  an  account  of  intuition ,  experience , 
and  tejlimony')  refer  our  readers  to  the  article  Logic, 
where  they  are  aeeurately  though  eoncifely  explained, 
we  fhall,  without  repeating  xvhat  has  been  already  faid, 
add  a  fc  words  on  each,  as  well  to  complete  the  pre- 
fent  article  as  to  fupply  the  deficiencies  of  the  former. 


Sect.  II.  Of  Intuitive  Evidence  and  Demonfration. 


Intuitive  evidence  is  that  which  arifes  from  the 
eomparifon  of  two  or  more  ideas  or  notions  when  their 
agreement  or  difagreement  is  perceived  immediately, 
without  the  intervention  of  any  third  idea  or  notion. 
Of  this  kind  is  the  evidence  of  thefe  propofitions  :  One 
and  four  make  five  *  ;  things  equal  to  “  the  fame 
thing  are  equal  to  one  another  j  the  whole  is  greater 


than  any  of  its  parts  j”  and  in  a  word,  all  the  axioms  Of  Intuitive ; 
in  arithmetic  and  geometry.  All  thefe  are  in  reality  Evidenca 
propofitions  in  which  the  fubjedl  and  predicate  appear  and  De- 
upon  eomparifon  to  be  nothing  more  than  the  lame  monftnu 
thing  taken  in  different  view's  or  expreffed  by  different 1  -  ^ 
terms.  In  fa£l,  they  are  all  in  fome  refpedt  reducible 
to  this  axiom,  “  Whatever  is,  is.”  \\  c  do  not  fay 
that  they  are  deduced  from  it  •,  for  they  have  in  them- 
felvcs  that  original  and  intrinfic  evidence  which  makes 
them,  as  foon  as  the  terms  are  underftood,  to  be  perr 
ceived  intuitively.  And  if  they  be  not  thus  perceived, 
no  deduction  of  reafon  will  ever  confer  on  them  any  ad¬ 
ditional  evidence.  But  though  not  dedueed  from  the 
general  axiom,  they  may  be  confidcred  as  particular  ex¬ 
emplifications  of  it ;  inafmuch  as  they  are  all  implied 
in  this,  that  the  properties  and  relations  of  our  clear 
and  adequate  ideas  can  be  no  other  than  what  the 
mind  clearly  perceives  them  to  be. 

It  may  perhaps  be  thought,  that  if  axioms  were  pro-  Every  de- 
pofitions  perfe&ly  identical,  it  would  be  impoffible  by  monftratioa. 
their  means  to  advance  a  Angle  ftep  beyond  the  Ample  a  Aeries  of 
ideas  firfl  perceived  by  the  mind.  And  it  would  in-  ProP0?t{°nj 
deed  be  true,  that  if  the  predicate  of  the  propofition  evident!  ^ 
were  nothing  but  a  repetition  of  the  fubjedl  under  the 
fame  afpecl,  and  in  the  fame  or  fynonymous  terms,  no 
conceivable  advantage  could  be  made  of  it  for  the  fur¬ 
therance  of  knowledge.  Of  fuch  propofltions  as  thefe, 
for  inflance,  “  feven  are  feven,  eight  are  eight,  the 
three  angles  of  a  triangle  are  the  three  angles  of  a  tri¬ 
angle,  two  right  angles  are  two  right  angles,”  it  is  ma- 
nifefl  that  we  could  never  avail  ourfelves  for  the  im¬ 
provement  of  fcience  :  But  when  the  thing,  though 
in  effect  coinciding,  is  eonAdered  under  a  different  af- 
pedl  'y  when  that  which  is  Angle  in  the  fubjedt  is  di¬ 
vided  in  the  predicate,  and  converfely  \  or  when  what 
is  a  whole  in  the  one  is  regarded  as  a  part  of  fome- 
thing  elfe  in  the  other ;  fucli  propofltions  lead  to  the 

difeovery 


conceive  that  there  can  be  any  oppofltion  between  reafon  and  common  fenfe.  It  is  indeed  the  firfl-born  of  rea¬ 
fon  *,  and  as  they  are  commonly  joined  together  in  fpeech  and  in  writing,  they  are  inf epar  able  in  their  nature . 
We  aferibe  to  reafon  two  offiees  or  two  degrees  :  the  firfl  is  to  judge  of  things  felf-evident  *,  the  fecond  to  draw 
conclufions  that  are  not  felf-evident  from  thofe  that  are.  The  firfl  of  thefe  is  the  province,  and  the  foie  province 
of  eommon  fenfe  ,  and  therefore  it  coincides  with  reafon  in  its  whole  extenty  and  is  only  another  name  for  one 
branch  or  one  degree  of  reafon.”  Pere  Buffer  talks  nearly  the  fame  language  \  but  Dr  Beattie  oxprefl'es  himfelf 
very  differently.  “  That  there  is  a  real  and  effential  difference  between  thefe  two  faculties  \  that  common  fenfe 
cannot  be  accounted  for  by  being  called  the  perfeShon  of  reafon ,  nor  reafon  by  being  refolved  into  common  fenfe ; 
will  appear  (he  thinks)  from  the  following  remarks  :  1.  We  arc  confcious,  from  internal  feeling,  that  the  energy 
of  underflanding,  which  pereeives  intuitive  truth,  is  different  from  that  other  energy  which  unites  a  conclufion 
with  a  firfl  principle  by  a  gradual  chain  of  intermediate  relations.  2.  We  cannot  difeern  any  neccfi'ary  connexion 
between  reafon  and  common  fenfe.”  Nay,  he  fays,  “  That  we  often  find  men  endued  with  the  one  who  are 
deflitute  of  the  other  :”  and  he  inflances  dreams  and  certain  kinds  of  madnefs  where  this  is  the  cafe  ;  adding, 
that  a  man  who  believes  himfelf  made  of  glafs,  fhall  yet  reafon  very  juflly  concerning  the  means  of  preferving  his 
fuppofed  brittlenefs  from  flaws  and  fradlures.”  Surely  thefe  are  ftrange  remarks.  Dreams  and  madnefs  have  hi¬ 
therto  been  fuppofed  to  originate  in  the  imagination,  or,  as  it  was  denominated  by  the  ancient  philofophers,  the 
phanta/za  :  and  when  the  ideas  or  forms  which  are  there  treafured  up  are  difarranged  or  abfurdly  compounded,  a 
dreamin^  fane  man  or  a  waking  madman,  if  he  reafon  at  all,  muff  reafon  from  abfurd  principles:  not,  however, 
through  any  defedl  of  common  fenfe,  but  from  a  diforder  in  that  region  of  the  brain,  upon  which  the  phantaf  a 
more  immediately  depends.  Of  his  firfl  remark,  we  ean  only  fay,  that  to  us  it  appears  to  be  the  reverfe  of  truth. 
In  every  propofition  which  admits  of  demonflration,  we  are  confcious  that  the  eoncluflon  is  united  with  the  firfl 
principle  by  a  repetition  of  the  very  fame  energy  of  the  underflanding  which  perceives  intuitive  truth.  That  this 
is  the  cafe  in  every  one  of  Euclid’s  demonflrations,  we  appeal  to  every  mathematical  reader  \  and  why  it  muff  be 
fo,  wc  fhall  by  and  by  endeavour  to  evince. 
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;,f Intuitive  dlfcovery  of  innumerable  and  apparently  remote  rela- 
Evidence  t^ons.  It  is  by  the  aid  of  fuch  innple  and  elementary 
and  Ue-  rincipies  that  the  arithmetician  and  the  algebraift  pro- 
1‘  ceed  to  the  moft  aftoniihing  difeoveries.  Nor  are  the 
operations  of  the  geometrician  effentially  different : 
for  to  this  clafs  belong  all  propofitions  relating  to 
number  and  quantity  $  that  is,  all  which  admit  of  ma¬ 
thematical  demonftration.  If  the  truth  of  a  mathe¬ 
matical  proportion  be  not  felf-evident ;  in  other  words, 
if  the  fubjetf  and  predicate  do  not  appear  at  firft  fight 
to  be  different  names  for  the  fame  thing,  another  term 
muft  be  found  that  (hall  be  fynonymous  to  them  both. 
Thus,  to  prove  that  the  three  internal  angles  of  aught- 
lined  triangle  are  equal  to  two  right  angles,  I  produce 
the  bafe  of  the  triangle  ;  and  by  a  very  (holt  procefs  1 
difeover  that  the  exterior  angle  fo  formed  is  equal  to 
the  two  interior  and  oppofite  angles.  By  a  proceb 
equally  plain  and  ftiort,  1  perceive  that  the  exterior 
angle  and  the  interior  adjacent  angle  are  equal  to  two 
right  angles :  But  I  have  already  feen,  that  the  ex¬ 
terior  angle  is  neither  more  nor  lefs  than  the  two  in¬ 
terior  and  oppofite  angles  under  a  different  afpeft  ; 
whence  it  appears  that  the  three  internal  angles  of  the 
triangle  are  nothing  elfe  than  two  right  angles  under 
a  different  afpeft.  In  a  word,  all  demonftration  is 
founded  on  firft  principles  or  primary  truths,  which 
neither  admit  nor  ftand  in  need  of  proof,  and  to  which 
the  mind  is  compelled  to  give  its  affent  by  a  bare  in- 
tuition  of  the  ideas  or  terms  of  which  thefe  primary 
truths  are  compofed.  Nothing  is  fufceptible  of  de¬ 
monftration,  in  the  rigid  fenfe  of  the  word,  but  gene¬ 
ral,  neceffary,  and  eternal  truths ;  and  every  demon¬ 
ftration  is  built  upon  intuition,  and  confifts  in  a  teries 
of  axioms  or  propofitions  of  the  very  fame  kind  with 
the  firft  principle  or  truth  from  which  the  reatoning 
rwoebeds.  That  propofitions  formerly  demonftrated 
are  taken  into  the  feries,  doth  not  in  the  leaft  invali¬ 
date  this  account ;  inafmuch  as  thefe  propofitions  are 
all  refolvable  into  axioms,  and  are  admitted  as  links  in 
tbe  chain ;  not  becaufe  neceffary,  but  merely  to  avoid 
the  ufelefs  prolixity  which  frequent  and  tedious  repeti¬ 
tions  of  proofs  formerly  given  would  oceafion.  But 
it  is  obvious  that  fuch  truths  only  as  refult  from  the 
comparifon  of  ideas  and  notions  are  neceffary;  and  of 
courfe  that  fuch  truths  only  are  capable  of  ftrift  de¬ 
monftration.  The  truths  which  relate  to  real  exig¬ 
ences  art? all  contingent,  except  that  which  affirms  the 
exiftonce  of  the  Supreme  Being,  the  Parent  of  all 

The  mathematical  fcieuces,  categorical  logic,  and 
that  part  of  metaphyfics  which  demenftrates  the  being 
of  God,  are  therefore  the  only  branches  of  human 
knowledge  which  admit  of  drift  demonftration.  1  lie 
lonncft  demonftration  in  the  mathematical  feiences  may 
be  traced  to  this  general  and  neceffary  truth ^  “  yV  hat- 
<  ver  iS,  is,”  or  to  fame  particular  exempliucation  ot 
it :  the  longed:  train  of  categorical  fyllogifins  terminates 
in  this  general  principle,  “  What  is  affirmed  or  denied 
of  a  whole  genus ,  may  be  affirmed  or  denied  of  all  the 
fpecies,  andall  the  individuals  belonging  to  that  genus  :  ’ 
and  the  metaphyfical  demonftration  of  the  being  oi 
God  relts  upon  this  foundation,  “  Whatever  l.ad  a  be¬ 
ginning,  had  a  caufe.”  That  thefe  are  truths  abffi- 
lutely  certain,  which  can  neither  be  proved  nor  called 
in  queftion,  every  man  may  be  fatisfied,  merely  by  a.. 


H  Y  S  I  C  S.  6o5 

tending  to  the  ideas  or  notions  which  the  terms  of  "a 

each  proportion  expreis.  ihe  two  nrft  are  mere  y  Analogy> 

identical  proportions,  of  the  truth  ot  which  no  man - _ 

has  ever  pretended  to  doubt  j  and  though  the  lalt  is 
not  identical,  it  is  a  neceffary  and  fcli-eviaent  truth,  as 
its  contrary  implies,  that  in  the  lame  thing  t  ere  is 
power  and  no  power,  change  and  no  change,  adion  and 
inadion,  at  the  fame  inftant 


action,  at  me  lame  .  .  .  , 

Before  we  difmifs  the  fobjeft  of  intuition,  it  may  twbyin- 
not  be  improper  to  obferve,  that  it  «  by  this  faculty  tmt.on  that 
or  power  of  the  mind  contemplating  its  ideas,  and  com-  our  no- 
paring  one  idea  with  another,  that  we  acquire  all  our  tions  0f  ie. 
notions  of  relation :  fuch  as  identity  and  diverfity,  relation. 
femblance,  coex  fence,  relations  oifpace  and  time,  ra¬ 
tions  of  quantity  and  number ,  of  a  caufe  to  its  ejfe  ,  an 
many  more  which  it  would  be  uieleis  as  well  as  tedious 
to  enumerate. 


Sect.  III.  Of  Experience  and  Analogy . 
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It  has  been  juft  obferved,  that  intuition  and  demon- Experience 
llration  are  applicable  only  to  general  and  neceffary  the  remh^ 
propofitions,  of  which  the  contrary  are  not  only  obfel^a_ 

but  abfurd  and  impoflible.  The  great  bufinefs  ol  lye»tions. 
however,  is  with  fafts  and  contingent  truths,  which 
admit  not  of  demonftration,  but  reft  upon  other  evi¬ 
dence.  The  fenfes,  external  and  internal,  are  the  in¬ 
lets  to  all  our  knowledge  of  fafts ;  and  the  memory  is 
the  ftorehoufe  where  that  knowledge  is  prtferved.  Ot 
what  a  man  fees  or  feels,  he  can  at  t  he  inftant  of  fee¬ 
ing  or  feeling  entertain  no  doubt  \  and  whilft  the  ideas 
of  what  he  has  feen  or  felt,  with  all  their  affociated 
circumftances,  remained  vivid  and  diftind  in  his  memo¬ 
ry,  he  is  confcious  that  he  poffeffes  fo  much  real  know- 
ledge.  But  all  our  knowledge,  as  it  is  derived  from 
the*5  fenfes,  is  of  particular  fads  or  particular  truths ; 
and  the  man  who  has  in  certain  circumftances  obferved 
one  particular  phenomenon,  for  the  exigence  of  which 
he  perceives  no  necejjity,  has  not  fufficient  ground  to 
conclude,  that  in  fimilar  circumftances  fimilar  pheno¬ 
mena  will  always  occur.  Milton,  who  furpaffed  the 
o-reater  part  of  his  cotemporaries  in  philofophical 
fcience  almoft  as  far  as  he  has  furpaffed  all  fucceeding 
poets  in  the  fublimity  of  his  genius,  reprefents  Adam, 
when  firft  falling  afleep,  as  under  apprehenfions  that 
he  was  about  to  link  into  his  original  ft  ate  of  infenft- 
bility  : 


;  Gentle  fteep 


“  Firft  found  me,  and  with  foft  oppreftion  feiz’d 
«  My  droufed  fenfe,  untroubled  \  though  I  thought 
u  I  then  was  paffmg  to  my  former  ilate 
“  Infeniible,  and  forthwith  to  diffolve.” 

Apprehenfions  fimilar  to  thefe  would  take  place  in  his 
mind  when  he  firft  perceived  that  darknefs  had  over- 
fpread  the  earth.  In  his  circumftances,  he  could  have 
no  o-round  to  exped  that  the  fun  when  once  fet  would 
life  again  to  relume  the  world,  as  he  had  not  then  ex¬ 
perienced  the  alternate,  fuceeflion  of  light  and  dark¬ 
nefs,  and  probably  knew  not  whence  light  proceeds. 
After  feme  time,  however,  having  obferved  day  and 
might  regularly  to  fuccecd  each  other,  thefe  two  ap¬ 
pearances,  or  the  ideas  of  them,  would  be  fo  affociated 
in  bis  mind,  that  each  fitting  fun  would  fugged  the 
idea  cf  next  funrifmg,  and  lead  lnui  to  exped  that 
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encEsXand‘  S1™0113  «*ent  '«tT>  tIle  confidence.  He  would 

Analogy.  ^  ien  conbdcr  the  alternate  fucceffion  of  day  and  ni^ht 
as  a  law  of  nature,  which  might  be  affirmed  in  a  p™- 
pontion  cxprcffive  of  a  certain  truth. 

This  continued  obfervation  of  the  fame  event  hap- 
umL  pening  in  the  fame  or  limilar  circumflances,  is  what 
have  for  all  we  caH  experience  ;  and  it  is  the  only  evidence  which 
the  general  we  have  for  all  the  general  truths  in  phyfics,  even  for 
truths  thofe  Vv.e  ^rc  apt  tQ  think  intuitively  certain  * 

Thus,  that  milk  is  white,  and  that  gold  is  yellow,  are 
fuppofed  to  be  univerfal  and  neceffiary  truths  :  but  for 
any  thing  that  we  know,  they  may  be  particular 
truths  ;  and  they  are  certainly  contingent,  as  the  con¬ 
trary  to  either  of  them  may  be  fuppofed  without  ab- 
furdity.  We  have  indeed  always  obferved  the  milk 
lofophyof  of  animals  of  every  fpecies  while;  and  therefore  the 
Rhetoric;  idea  of  white  becomes  a  neceffary  part  of  our  idea  of 
ana  friejt-  the  jubilance  milk,  of  which  we  call  whitenefs  an  cf- 
fential  property.  This,  hovrever,  refpeas  only  the  milk 
of  thofe  animals  with  which  we  are  acquainted.  But 
fince  the  milk  of  all  the  animals  with  which  we  are  ac¬ 
quainted,  or  of  whieh  we  have  heard,  is  white,  we 
can  have  no  reafon  to  fufpeft  that  the  milk  of’ any 
new  and  ftrange  animal  is  of  any  other  colour.  Alfo, 
fince,  wherever  there  has  been  the  fpecific  gravity,  duc¬ 
tility,  and  other  properties  of  gold ,  the  colour  has  al¬ 
ways  been  yellow  ;  we  conclude  that  fhefe  circumfian- 
ces  are  necelfarily  united,  though  by  fome  unknown 
bond  of  union,  and  that  they  will  always  ro  toms- 
tlier.  6  6 

The  proper  proof,  therefore,  of  fuch  univerfal  pro¬ 
portions  as  “  milk  is  white,”  “  that  gold  is  yel¬ 
low,  or,  that  a  certain  degree  of  cold  will  freeze 
water,”  confifts  in  what  is  called  an  indu&ion  of  parti¬ 
cular  faffs  of  precifely  the  fame  nature.  Having  found, 
by  much  and  various  experience,  that  the  fame  events 
never  fail  to  take  place  in  the  fame  circumflances,  the 
e xpeffation  of  the  fame  confequenccs  from  the  fame  pre¬ 
vious  circumflances  is  necelfarily  generated  in  our  minds  ; 
and  wc  can  have  no  more  fufpicion  of  a  different  event 
than  we  can  feparate  the  idea  of  whitenefs  from  that  of 
the  other  properties  of  milk.  When  the  previous  cir¬ 
cumflances  are  precifely  the  fame,  we  call  the  pro- 
cefs  of  proof  by  the  name  of  induffion ,  and  expe6l  the 
event  from  experience  :  but  if  they  be  not  precifely  the 
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circumflances  from  which  any  particular  appearance 
has  been  found  to  refult,  we  call  the  argument  ana¬ 
logy ;  and  it  is  flronger  in  proportion  to  the  degree  of 
resemblance  in  the  previous  circumflances.  Thus  the 
milk  of  all  the  cows  that  we  have  feen,  or  upon  which 
we  have  made  the  experiment,  having  been  found 
nourifhing,  we  confidently  expea  that  the  milk  of 
all  other  cows  will  prove  nourifhing  likewife  ;  and  this 
confidence  of  exudation  is  the  refult  of  uniform  ex¬ 
perience.  But  if,  from  having  found  the  milk  of  all 
the  animals  with  which  we  are  acquainted  to  be  nou¬ 
rifhing,  however  different  the  nature  of  thefe  animals  , 
we  infer  that  the  milk  of  any  flrangc  animal  will  like¬ 
wife  be  nourifhing  }  the  inference  is  drawm  by  analogy, 
and  by  no  means  carries  with  it  the  convi&ion  of  expe¬ 
rience..  A  proof  from  real  experience  can  leave  no 
doubt  in  the  mind  (z)  j  an  argument  from  analogy  al* 
ways  mufl.  In  the  one  cafe,  we  only  infer  that  two 
events,  of  precifely  the  fame  nature,  and  in  precifely  the 
fame  circumflances,  have  been  produced  by  the  fame  kind 
of  caufe  \  in  the  other,  we  infer  that  two  events  fimilar 
in  mofl  refpe&s,  though  for  any  thing  that  we  know 
diffimilar  in  others,  have  been  produced  by  the  fame 
kind  of  caufe  j  and  it  is  obvious  that  between  thefe 
cafes  the  difference  is  great. 

Thus,  after  having  obferved  that  all  the  proje&iles  . 
to  which  we  have  paid  any  attention — a  flone  thrown  dence  of 
from  the  hand,  a  ball  from  a  gun,  and  an  arrow  from  analogy  i 
a  bow — deferibe  a  certain  curve,  and  are  impelled  inferior  to 
that  curve  by  two  powers  ading  in  different  lines  Oftha?ofej 
dirc&ion  which  form  with  each  other  a  certain  angle, periel{Ce# 
we  infer  that  all  projedliles  which  on  the  furfaee^  of 
the  earth  deferibe  the  fame  curve  arc  impelled  by  the 
fame  or  fimilar  powers  a£ling  in  the  fame  or  fimilar 
lines  of  dire&ion.  This  inference  is  the  refult  of  ex¬ 
perience,  and  carries  with  it  the  fullcft  convi&ion  to 
the  mind.  But  when,  from  having  obferved  that  the 
curves  deferibed  by  the  planets  are  of  the  fame  kind 
with  thofe  deferibed  by  proje&iles  on  the  earth,  Sir 
Ifaac  Netvton  inferred  that  thefe  vafl  bodies  are  im¬ 
pelled  in  their  orbits  by  forces  of  the  very  fame  kind, 
and  adling  in  the  fame  manner  with  the  forces  which 
impel  a  ball  from  a  cannon  or  an  arrow  from  a  bow, 
his  argument  was  founded  only  on  analogy  *  and  even 

that 


(z)  We  fay  from  real  experience  ;  becaufe  what  is  often  taken  for  experience,  and  to  human  eyes  has  that  ap¬ 
pearance,  is  m  faeft  nothing  more  than  analogy.  Thus  a  phyfician  may  have  preferibed  to  ninety-nine  patients  la¬ 
bouring  under  the  fame  difeafe  the  fame  remedy,  and  always  with  the  fame  fuccefs.  If  fo,  he  will  think  that  he 
has  experience  of  its  utility  ,  and  will  preferibe  it  again  with  the  fulleit  confidence.  Yet  in  this  cafe  he  may  be 
diiappomted  j  for  though  the  medicine  be  the  fame  and  the  difeafe  the  fame,  there  may  be  fomething  in  the  con¬ 
stitution  of  the  hundredth  patient  fo  different  from  that  of  the  ninety-nine,  that  what  was  falutary  to  them  may  be 
pernicious  to  him.  This  does  not  detraft  from  the  evidence  of  experience  ;  it  only  fhows,  that  the  circumflances 
ot  the  cafe  m  which  the  medicine  failed  were  different  from  thofe  in  which  it  fucceeded.  In  fuch  conclufions  as 
are  founded  on  a  complete  induction  and  uniform  experience,  every  man  expe&s  the  event  with  the  laft  degree  of 
allurance,  and  regards  his  pall  experience  as  a  full  proof  of  the  future  exiftence  of  that  event :  In  other  cafes 
where  experience  has  been  variable— or  apparently  variable— he  knows  that  the  indudion  has  been  incomplete! 
and  tbereiore  proceeds  with  caution.  He  weighs  the  oppolite  experiments  ;  takes  as  complete  a  view  as  he  can  of 
the  circumflances  in  which  they  were  made ;  confiders  which  fide  is  fupported  by  the  greater  number  of  exiicri- 
inenis,  and  inclines  to  that  fide  with  doubt  and  hefitation.  And  when  at  lafi:  he  fixes  his  judgment,  the  evi- 
ence  excee  s  not  w  hat  is  called  probability.  All  probability,  then,  fuppofes  an  oppofition  of  experiments  and 
oblervations,  where  the  one  fide  is  found  to  overbalance  the  other,  and  to  produce  a  degree  of  evidence  propor¬ 
tioned  to  the  fuperiority,  .  r  1 
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that  analogy  is  very  remote.  We  know  by  experience 
that  all  projedliles  which  fall  under  our  immediate  cog- 
1  nizance  are  of  the  very  fame  kind  and  in  the  very  fame 
circumftances  ;  that  every  one  of  them  has  a  tendency, 
from  whatever  caufe,  to  the  centre  of  the  earth,  and  is 
preferred  from  falling  by  the  force  of  proje6lion  ;  we 
know  likewife  that  they  are  all  moved  through  the  me¬ 
dium  of  the  atmofphere,  which  at  the  furface  of  the 
earth  is  conlidcrably  denfe,  and  that  a  denfe  medium 
mull;  occafion  much  refiftancc  :  But  we  do  not  know 
that  the  planets  have  a  tendency  to  the  centre  of  the 
fun,  that  they  arc  preferved  from  falling  into  that  lumi¬ 
nary  by  a  projedlile  force,  or  whether  they  move 
through  a  medium  or  in  vacuo  ;  fo  that  we  are  not  cer¬ 
tain  that  the  motion  of  the  planets  is  perfectly  fimilar 
to  that  of  terreftrial  proje&iles  in  any  other  circum- 
ftance  than  the  form  of  the  curve  which  they  all  de- 
feribe  5  and  from  this  Tingle  cafe  of  coincidence  no  in¬ 
ference  can  be  drawn  which  carries  to  the  mind  abfo- 
lute  conviction. 

When  a  man  reafons  from  experience ,  he  infers,  that 
what  has  uniformly  happened  hitherto,  will  happen  al¬ 
ways  in  the  very  fame  circumftances  \  or  that  what  is 
known  to  be  the  caufe  of  various  phenomena  of  the  fame 
kind  is  the  caufe  of  every  other  phenomenon  in  ail  re - 
fpeBs  fimilar  to  thefe.  Such  an  inference  is  founded  on 
the  united  and  complete  evidence  of  fenfe,  memory,  and 
reafon.  When  a  man  reafons  from  analogy  he  infers, 
that  what  has  generally  happened  hitherto,  will  happen 
again  in  circumftances  nearly  fmilar  ;  or  that  what  is 
known  to  be  the  caufe  of  various  phenomena  of  the 
fame  kind,  is  the  caufe  of  other  phenomena  in  fome  re - 
fpeBs  fimilar  to  thefe.  This  inference  is  likewife  found¬ 
ed  on  the  united  evidence  of  fenfe,  memory,  and  rea¬ 
fon  :  but  here  the  evidence  of  fenfe  is  not  complete, 
and  it  can  be  ftrengthened  only  by  finding  more  fa6ls 
of  the  fame  or  of  a  fimilar  nature. 

Sect.  IV.  Of  Tejlimony. 

tlankmd  The  ^  f°urce  °f  evidence  which  we  propofed  to 
eady  to  confider  is  teflimoJiy ,  or  the  report  of  men  concerning 
)elieve  the  events  which  have  fallen  under  the  obfervation  of  their 
.eftimony  fenfes.  That  we  are  all  ready  to  believe  the  informa- 
itherh  t^on  '^ich  we  receive  from  the  teftimony  of  our  fellow 
creatures  is  undeniable  5  and  indeed  without  fuch  belief 
every  man’s  knowledge  of  fa61s  and  events  would  be 
confined  to  thofe  only  of  which  he  himfelf  had  been  a 
perfonal  witnefs.  In  that  cafe,  no  man  who  had  not 
travelled  would  believe  that  there  are  fuch  cities  a3 
Rome  and  Conftantinople  5  and  no  man  whatever  could 
now  believe  that  fuch  heroes  as  Hannibal  and  Csefar 
had  ever  exifted. 

Between  words  and  things  there  is  no  natural  con¬ 
nexion  ;  and  though  we  are  all  accuftomed  to  give  to 
things  the  names  bv  which  they  an?  known  in  the  lan¬ 
guage  that  we  fpeak,  and  to  exprefs  their  mutual  rela¬ 
tions  by  the  words  appropriated  for  that  purpofe ;  yet  it 
is  obvioufly  impoflible  to  denote  one  thing  by  the  name 
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of  another,  and  to  exprefs  by  words  relations  that  have 
no  exiftenee.  This  being  the  cafe,  it  may  be  alked  up¬ 
on  what  principle  we  give  credit  to  human  teftimony  ? 

To  this  queftion  various  anfwers  have  been  given, 
which  have  produced  mueh  controverfy  on  one  of  the 
moft  important  fubjedls  which  can  employ  the  mind  of 
man.  a  135 

“  We  may  obferve  (fays  Mr  Hume  **),  that  there  is  The  reafoi> 
no  fpecies  of  reafoning  more  common,  more  ufeful,  andaffignedby 
even  neceffary  to  human  life,  than  that  which  is  deri- 
ved  from  the  teftimony  of  men  and  the  reports  of  eye‘pen£ty 
witneffes  and  fpe6lators.  This  fpecies  of  reafoning  per-  *  E fay 
haps  one  may  deny  to  be  founded  on  the  relation  of  Miracles* , 
caufe  and  efteft.  I  (hall  not  difpute  about  a  word.  It 
will  be  fufficient  to  obferve,  that  our  aifurance  in  any 
argument  of  this  kind  is  derived  from  no  other  princi¬ 
ple  than  our  obfervation  of  the  veracity  of  human  tefti 
mony,  and  of  the  ufual  conformity  of  fa 61s  to  the  re¬ 
ports  of  witnefies.  It  being  a  general  maxim  that 
no  (a)  obje61s  have  any  difcoverable  connexion  toge¬ 
ther,  and  that  all  the  inferences  which  we  can  draw 
from  one  to  another  are  founded  merely  on  our  experi¬ 
ence  of  their  conftant  and  regular  conjundlion  5  it  is 
evident  that  we  ought  not  to  make  an  exception  to  this 
maxim  in  favour  of  human  tell imony,  whofe  connexion 
with  any  event  feems  in  itielf  as  little  neceflary  as  any 
other.  Were  not  the  memory  tenacious  to  a  certain 
degree  5  had  not  men  commonly  an  inclination  to  truth, 
and  a  principle  of  probity  ;  were  they  not  fenfible  to 
lhame  when  dete61ed  in  falfehood  :  Were  not  thefe,  I 
fay,  difeovered  by  experience  to  be  qualities  inherent  in 
human  nature,  we  Ihould  never  repofe  the  jeaft  confi¬ 
dence  in  human  teftimony.  And  as  the  evidence  de¬ 
rived  from  witneffes  and  human  teftimony  is  founded  on 
paft  experience,  fo  it  varies  with  the  experience,  and  is 
regarded  either  as  a  proof  or probability ,  according  as  the 
conjunction  between  any  particular  kind  of  report  and 
any  kind  of  obje6l  has  been  found  to  be  conftant  or  va¬ 
riable.  There  are  a  number  of  circumftances  to  be  ta^ 
ken  into  confideration  in  all  judgments  of  this  kind  \ 
and  the  ultimate  ftandard  by  which  we  determine  all 
difputes  that  may  arife  concerning  them,  is  always  de¬ 
rived  from  experience  and  obfervation.  The  reafon 
why  wTc  place  any  credit  in  witneffes  and  hiftorians,  is 
not  derived  from  any  connexion  which  we  perceive  a 
priori  between  teftimony  and  reality,  but  becaufe  we  are 
accuftomed  to  find  a  conformity  between  them.  But 
when  the  fa61  attefted  is  fuch  a  one  as  has  feldom  fallen 
under  our  obfervation,  here  is  a  conteft  of  two  oppofite 
experiences  $  of  which  the  one  deftroys  the  other  as  far 
as  it  goes,  and  the  fuperior  can  only  operate  on  the 
mind  by  the  force  which,  remains.  The  very  fame 
principle  of  experience  which  gives  us  a  certain  degree 
of  affurance  in  the  teftimony  of  witneffes,  gives  us  alfo, 
in  this  cafe,  another  degree  of  affurance  againft  the  fa6l 
which  they  endeavour  to  eftablifh  5  from  which  con- 
tradi&ion  there  neceffarilv  arifes  a  counterpoife,  and 
mutual  deftru61ion  of  belief  and  authority.”  13* 

This  account  of  the  origin  of  faitli  in  teftimony  has™futedJ 


been 


(a)  Is  there  then  no  difcoverable  connexion  between  a  tree  and  the  field  in  which  it  grows  ;  between  a  man 
and  his  clothes  *,  between  an  author  and  bis  work  5  between  a  fceptic  and  paradoxes  ?  Surely  all  thefe  are  corre¬ 
lates,  and  neceffarily  fuggeft  the  ideas  of  each  other. 
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°.fnonfti"  te*n  controvcrted  With  much  fuccefs  by  the  Doftors 
»  Campbell  and  Reid.  “  1  hat  the  evidence  of  teftimony 

*  Dijferta-  is  derived  folely  from  experience  (fays  the  former  of 
t ion' on  M -thefe  writers  *),  is  at  leaft  not  fo  inconteftable  a  truth  as 
'rbePhi^'  ^ume  ^uPP°^es  **  ?  that,  on  the  contrary,  teftimo- 
Jlofopky~o*  ^iat^  a  natural  and  original  influence  on  belief  ante- 
Rhetoric.  ce^ent  to  experience,  will,  I  imagine,  eafily  be  con¬ 
ceived.  For  this  purpofe,  let  it  be  remarked,  that  the 
earlieft  aflent  which  is  given  to  teftimony  by  children, 
and  which  is  previous  to  all  experience,  is,  in  fa6l,  the 
mofl:  unlimited  ;  that  by  a  gradual  experience  of  man¬ 
kind,  it  is  gradually  eontradled,  and  reduced  to  nar¬ 
rower  bounds.  To  fay,  therefore,  that  our  diffidence 
in  teftimony  is  the  refult  of  experience,  is  more  philo- 
fophical,  becaufe  more  confonant  to  truth,  than  to  fay 
that  our  faith  in  teftimony  has  this  foundation.  Ac¬ 
cordingly,  youth,  which  is  unexperieneed,  is  credulous ; 
age,  on  the  contrary,  is  diftruftful.  Exa&ly  the  re- 
verfe  would  be  the  cafe  were  this  author’s  do&rine  juft.” 
This  is  a  complete  confutation  of  the  reafoning  of  Mr 
Hume  :  but  in  order  to  prevent  all  cavilling,  it  is  to  be 
wifhed  that  the  very  acute  author  had  explained  more 
fully  what  he  means  by  faying,  that  teftimony  hath  a 
natural  and  original  influence  on  belief ;  for  thefe  words 
may  be  taken  in  different  fenfes,  in  one  of  which  what 
he  affirms  is  true,  and  in  another  falfe. 

Dr  Campbell’s  omiffion  is  amply  fupplied  by  Dr 
t  Inquiry  Reid,  who  gives  f  the  following  account  of  teftimony, 
Human  anc^  cre^t  which  it  obtains.  “  The  wife  and 

Mind,  &c.  beneficeT*t  Author  of  nature,  who  intended  that  we 
fhould  be  focial  creatures,  and  that  we  ftiould  receive 
the  greateft  and  moft  important  part  of  our  knowledge 
by  the  information  of  others,  hath,  for  thefe  purpofes, 
implanted  in  our  nature  two  principles  that  tally  with 
each  other.  The  firft  of  thefe  principles  is  a  propenfity 
to  fpeak  truth,  and  to  ufe  the  figns  of  language  fo  as  to 
convey  our  real  fentiments.  This  principle  has  a  power¬ 
ful  operation  even  in  the  greateft  liars  }  for  where  they 
lie  once,  they  fpeak  truth  a  hundred  times.  Truth  is 
always  uppermoft,  and  is  the  natural  iffue  of  the  mind. 
It  requires  no  art  or  training,  no  inducement  or  tempta¬ 
tion,  but  only  that  we  yield  to  a  natural  impulfe.  Ly¬ 
ing,  on  the  contrary,  is  doing  violenee  to  our  nature, 
and  is  never  pra&ifed  even  by  the  worft  men  without 
fome  temptation.  Speaking  truth  is  like  ufing  our  na¬ 
tural  food,  which  we  would  do  from  appetite,  although 
it  anfwered  no  end  •,  but  lying  is  like  taking  phyfie, 
which  is  naufeous  to  the  tafte,  and  which  no  man  takes 
but  for  fome  end  which  he  cannot  otherwife  attain. — 
When  we  are  influenced  by  any  motive,  we  muft  be 
confeious  of  that  influence,  and  capable  of  perceiving 
it  upon  reflexion.  Now,  when  I  refleft  upon  my  ac¬ 
tions  moft  attentively,  I  am  not  confeious  that  in  fpeak- 
ing  truth  I  am  influenced  on  ordinary  oceafions  by  any 
motive  moral  or  political.  I  find  that  truth  is  always 
at  the  door  of  my  lips,  and  goes  forth  fpontaneoufly  if 
not  held  back.  It  requires  neither  good  nor  bad  in¬ 
tention  to  bring  it  forth,  but  only  that  I  be  artlefs  and 
undefigning.  There  may  indeed  be  temptations  to 
falfeho  d,  which  would  be  too  ftrong  for  the  natural 
principle  of  veracity,  unaided  by  principles  of  honour 
dr  virtue  }  but  where  there  is  no  fueh  temptation,  we 
fpeak  truth  by  inJlinB .  By  this  in  ft  in  61,  a  real  con¬ 
nexion  is  formed  between  our  words  and  our  thoughts  $ 
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and  thereby  the  former  become  fit  to  be  figns  of  the  Of  left;  J 
latter,  which  they  could  not  otherwife  be.”  t  mom.' 

Sueh  is  the  account  which  Dr  Reid  gives  of  the  truth  L“V'^ 
of  human  teftimony  :  and  he  'adds,  that  there  is  ano¬ 
ther  original  principle  implanted  in  us  by  the  Supreme 
Being,  to  tally  with  it,  viz.  a  difpofition  to  confide 
in  the  veracity  of  others,  and  to  believe  what  they  tell 
us.  “  1  his  (he  fays)  is  the  counterpart  to  the  former  ; 
and  as  that  may  be  called  the  principle  of  veracity ,  we 
ftiall,  for  the  want  of  a  more  proper  name,  call  this  the 
principle  of  credulity,,  It  is  unlimited  in  children,  un¬ 
til  they  meet  with  inftances  of  deceit  and  falfehood  $ 
and  retains  a  very  confiderable  degree  of  ftrength  through 
life.” 

It  is  ever  with  extreme  reluctance  that  we  contro¬ 
vert  the  opinions  of  this  able  writer  5  and  that  reluc¬ 
tance  dan  not  be  leffened  in  the  prefent  inftance,  when 
we  are  confeious  that  great  part  of  what  he  fays  is  un- 
anfwerabk.  That  truth  is  always  at  the  door  of  the 
lips ;  that  it  requires  no  effort  to  bring  it  forth  ;  that 
in  ordinary  cafes  men  fpeak  truth  uninfluenced  by  any 
motive  moral  or  political ;  that  the  greateft  liars  fpeak 
truth  a  hundred  times  where  they  lie  once  ;  and  that 
lying  is  never  pra6lifed  by  the  worft  men  without  fome 
temptation,  are  pofitions  which  daily  experience  ren¬ 
ders  it  impoftible  to  queftion  :  But  notwithftanding 
this,  we  do  not  think  that  truth  is  fpoken  by  an  in* 
flindhve  principle  ;  becaufe  it  is  inconceivable  that  in- 
ftin6I  fhould  teach  the  ufe  of  arbitrary  and  artificial 
figns,  fuch  as  the  words  of  every  language  undoubtedly 
are  ;  or  that  between  fueh  figns  and  ideas  any  inf  inc - 
tive  connexion  ftiould  ever  be  formed.  “  Truth  (as  we 
have  defined  it)  is  the  conformity  of  thofe  words  or 
figns  by  which  things  are  expreffed  to  the  things  them¬ 
felves  5”  and  things  themfelves  are  what  they  are,  in¬ 
dependent  of  us,  our  inftin6Is,  and  perceptions.  When 
we  have  preeife  and  adequate  ideas  of  obje6ts,  and 
when  thofe  ideas  are  related  to  one  another  as  the  ob¬ 
jects  themfelves  are  related,  we  are  in  poffeffion  of  men¬ 
tal  truth  ;  and  in  this  cafe  there  is  a  real  and  natural 
connexion  between  the  figns  and  the  things  fignified  : 
for  we  eannot  frame  original  and  fimple  ideas  which 
have  no  archetype  in  nature  j  nor  can  one  obje6I,  dif- 
tin611y  perceived,  generate  in  our  minds  the  ideas  that 
are  generated  by  other  obje61s.  Here  external  things 
are  the  obje6Is,  and  ideas  are  the  figns,  which,  when 
they  are  in  conformity  to  the  things  fignified  by  them, 
conftitute  truth.  ^ 

But  in  human  teftimony,  the  ideas  in  the  mind  of  The  true 
the  fpeaker  are  the  things  fignified,  and  the  words  of realon  a^ 
language  are  figns  by  which  they  are  expreffed  ;  and riglied* 
when  ihefe  things  and  figns  are  in  conformity  to  each 
other,  the  words  uttered  exprefs  fo  much  truth. — 

Now,  thougli  in  this  cafe  there  is  no  natural  connexion 
between  the  fign  and  the  thing  fignified,  yet  it  is  ob¬ 
vious,  that  without  a  violent  effort  of  the  fpeaker  to  the  1 

contrary  they  muft  always  be  in  conformity  with  eaeh 
other ;  beeaufe,  in  every  language,  there  are  words  ap¬ 
propriated  for  the  purpofe  of  denoting  every  idea  and 
relation  which  can  be  expreffed  \  and  in  the  mind  of 
every  man  thefe  ideas,  relations,  and  words,  have  been 
conftantly  affoeiated  from  the  time  that  he  learned  to 
fpeak.  So  intimate  is  this  affoeiation,  and  fo  impoftible 
to  be  broken,  that  whoever  will  pay  fufficient  attention 

to 
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Of  Tefti-  to  the  operations  of  his  own  mind,  will  find  that  he 
mony.  thinks  as  well  as  J peaks  in  fome  language *  *,  and  that  in 

-nr — ;  eomlation  he  fuppofes  and  runs  over,  filently  and  habi¬ 
tually,  thofe  founds  whieh  ifi  fpeaking  he  aftually  ut¬ 
ters  (b).  If  this  be  fo,  it  is  impofiible  that  a  man  with¬ 
out  fome  effort  (liould  ever  fpeak  any  thing  but  truth  : 
for  the  ideas  of  what  lie  has  feen  or  heard,  &e.  are 
not  of  his  manufacture  they  are  generated  by  external 
objefts  j  and  till  they  be  effaced  from  the  memory, 
they  muff  always,  by  the  law  of  affociation,  make  their 
appearanee  there  with  all  their  mutual  relations,  and  in 
their  proper  drefs.  In  the  very  act  of  learning  to 
fpeak,  we  neeeffarily  learn  to  fpeak  the  truth  :  for  were 
we  not  to  employ  words  exactly  as  they  are  employed 
by  thofe  with  whom  we  converle,  our  language  (if  lan¬ 
guage  it  might  be  ealled)  would  be  unintelligible:  and 
we  eould  neither  declare  our  wants  nor  alk  relief  with 
any  hopes  of  fuecefs.  Children  beginning  to  fpeak, 
may  indeed  utter  untruths  without,  any  motive,  and 
merely  from  miftake  *,  beeaufe  the  ideas  and  words  of 
children  have  neither  been  long  nor  clofely  affociated : 
but  it  is  impofiible  that  a  man ,  however  wieked,  (liould 
habitually  and  without  motives  lie  on  ordinary  oeca- 
fions,  unlefs  the  fundamental  principles  of  his  nature 
have  been  totally  altered  *,  unlefs  his  brain  has  been  dif¬ 
ord  ered  by  difeafe  y  unlefs  his  ideas  have  been  difai  ran¬ 
ged,  and  all  his  original  affociations  broken. 

&  We  know  indeed  by  woful  experience,  that  immo¬ 
ral  men  oceafionally  utter  falfehoods  with  a  view  to 
deeeive.  But  on  thefe  oceafions  they  are  influenced  by 
fome  motive  either  of  hope  or  terror  :  the  falsehood 
is  always  uttered  with  an  effort :  and  fo  ftrong  is  the 
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affoeiation  between  words  and  ideas,  that  the  truth 
will  at  times  break  out  in  fpite  of  all  their  endeavours  .  ^  ^ 

to  fupprefs  it  j  fo  that  the  end  or  middle  of  a  falfe 
narrative,  if  it  be  of  any  length,  is  eommonly  ineon- 
fiftent  with  the  beginning.  We  entertain  a  lufpicion 
eoneerning  any  matter  of  la£l,  when  thofe  who  relate 
it  contradift  each  other— when  they,  are  but  few  in 
number,  or  of  doubtful  ehara&er-— when  they  have 
an  intereft  in  what  they  affirm — when  they  delivci 
their  teitimony  with  hefitation — or,  on  the  contrary, 
with  too  violent  affeverations  y  beeaufe  theie  aie  encum- 
ftanees  whieh  we  have  generally  experienced  to  ac¬ 
company  falfe  witnefs.  It  is  likewife  with  reluctance 
that  we  admit  a  narrative  of  events  entirely  different 
from  every  thing  which  hitherto  we  have  feen  or  heard*, 
beeaufe  we  may  not  be  certain  that  the  narrator  is  not 
under  fome  influence  to  deceive  us  in  matters  concern¬ 
ing  whieh  we  have  nothing  but  his  teftimony  on  which 
to  ground  our  judgment.  But  in  every  cafe  where  the 
fad  recorded  is  in  itfelf  poflible,  and  attributed  to  an 
adequate  caufe  j  where  a  competent  (c)  number  of  wit- 
neffes  had  fufficient  means  of  information,  and  are  eer- 
tainly  under  no  inducement  to  deeeive  *,  teftimony  is 
complete  evidence,  however,  extraordinary  the  fad 
may  be  \  beeaufe  no  fad  whieh  is  known  to  have  an 
adequate  eaufe  ean  be  fo  incredible,  as  that  a  number  of 
men  of  found  underftandings  (liould  ad  contrary  to  the. 

fundamental  principles  of  human  nature,  or  be  able,  if 

fo  difpofed,  to  diffolve  affoeiations  which  had  been 
formed  in  the  mind  of  each  from  his  infaney,  and  form 
new  ones,  all  agreeing  exadly  with  one  another,  but 
all  contrary  to  truth. 
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Chap.  I.  Of  the  Composition  of  Bodies  ;  or,  of 
Matter  and  Form. 

HITHERTO  we  have  contemplated  only  ^  the 
powers  of  our  minds  by  whieh  wc  aequire  a  (Iock.  oi 
ideas,  and  the  various  operations  of  the  in  idled  upon 
thofe  ideas,  as  treafured  up  in  the  memory  or  imagina¬ 
tion.  In  the  courfe  of  the  inquiry  we  have  found,  that 
every  idea  and  notion  which  we  have  was  fuggeffed  by 
fomei hing  independent  of  us}  and  in  order  -o  difeover 
what  thofe  things  are,  we  have  inveffigated  the  nature 
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of  each  fenfe,  as  it  is  by  the  fenfes  only  that  we  have 
any  communication  with  the  external  world.  By  touch 
we  perceive  heat  and  cold,  hardnefs  and  foiti.ti.fs,  fi¬ 
gure,  folidity,  motion,  and  extenfion  j  by  the  organ  of 
Snell,  wc  perceive  odours  j  by  the  tongue  and  palate,  „ 
taffes  j  by  the  ear,  founds  *,  and  by  the  fight  colours. 
We  have  likewife  feen,  that  heat  and  eold,  odours, 
taftes,  founds,  and  colours,  are  mere  fcnlanons  which 
have  no  exiitenee  but  while  they  are  perceived.  On 
the  other  hand,  hardnefs  and  foftnefs,  figure  and  (olidi- 
ty,  morion  and  extenfion,  are  neither  formations,  nor 
like  fenfations  1  but  are  eoneeived  to  be  fomelhing  ex- 
4  H  ternal 


fB!  Tins  feems  to  have  been  Plato's  opinion  ;  for  he  calls  thinking  >.»y»  «  i  4m 

Jj,  the  language  by  which  the  foul  explains  itfelf  to  hlclf  when  it  confers  any  tffiing.  -nd 

Plotinus  favs,  'O  a  Mycg  ptpyu*  rov  w  ^vyj*  “the  vocal  words  are  an  °  d\  reverie  the  proee fs 

*av  that  vocal  words  are  an  imitation  of  thole  of  the  foul,  is  to  fpeak  maecurately,  and  to  reverie  tm \r 
iTaSUion  ;  ^ ^but  it  affords  fufficient  evidence,  that  in  the  opinion  of  Plotinus  men  think  as  well  as  fpeak  in 

Should  it  be  alked  what  number  wc  call  competent,  we  beg  leave  to  fav,  that  it  will  be  greater  or  left 
iceordiS  to  eircumftanees.  In  eafes  where  they  are  not  liable  to  the  deceptions  of  fenfe,  two  men  of  integrity 
nd  n Sigenc  e  dTferve  equal  eredit  with  two  thoufand  j  but  where  there  is  particular  oceafion .  ^  good  -g-s, 
whether  of  fight,  hearing,  or  touch,  the  greater  the  number  the  greater  is  our  fecunly.  lo  thi-  mull  .i  adoea, 
Ihat  as  one  man  is  influenced  by  that  which  to  another  would  be  no  motive,  a  great  number  of  witness  concur¬ 
ring  in  the  fame  teftimony  is  always  an  additional  fecurity  that  they  are  not  under  the  influence  of  any  late 

bias. 
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ternal  and  independent  of  our  faculties,  which  may  ope- 
rate  1  n  ar^e^ert  ^ildernefs  as  well  as  in  a  populous  citv, 
t  ough,  for  want  of  fentient  beings  to  operate  upon  it 
cannot  in  the  wildernefs  produce  the  fame  effeds  as  in 
the  city. 

Of  things  perceived  by  the  fenfes  we  find  the  great¬ 
er  part  always  united ;  for  when  a  man  perceives  a 
piece  of  fealing  wax,  if  he  makes  ufe  of  all  his  fenfes, 
he  perceives  at  once,  cold,  tafte,  colour,  hardnefs, 
roughnefs  or  fmoothnefs,  figure,  folidity,  motion  or 
reft,  and  extenfion.  That  the  powers  or  qualities, 
which  in  this  inftance  produce  the  fenfations  of  heat 
or  cold,  tafte,  odour,  and  colour,  are  fo  united  to  the 
hardnefs,  figure,  folidity,  and  extenfion  of  the  wax 
as  that  they  cannot  exift  alone,  is  evident  ;  becaufe  it 
is  impoflible  to  remove  any  one  of  thefe  things,  or  to 
conceive  it  removed,  without  removing  with  it  all  the 
reft.  What  then  is  the  bond  of  this  union  ?  Do  thefe 
things  neceffarily  accompany  one  another,  fo  as  that 
one  of  them  cannot  exift  without  bringing  all  the  reft 
along  with  it?  No;  there  is  no  necelfary  connexion 
among  them  ;  for  by  the  operation  of  fire  the  wax  may 
be  rendered  liquid,  when  the  hardnefs  and  cold  are 
gone,  though  every .  thing  elfc  remains  the  fame,  or 
nearly  the  fame,  as  it  was  before.  By  a  ftill  further 
operation  of  fire  the  appearance  may  be  entirely  chan¬ 
ged  ;  and  that  which  was  formerly  a  piece  of  hard  red 
wax,  may  be  reduced  to  fmoke  and  afhes,  in  which 
there  is  neither  hardnefs,  colour,  odour,  nor  figure  •  at 
leaft  there  is  not  in  the  fmoke  and  afhes  fuch  hardnefs, 
colour,  odour,  or  figure,  as  was  in  the  wax.  The  foli¬ 
dity  and  extenfion,  however,  remain  ;  for  we  perceive 
afhes  and  fmoke  to  be  extended  and  folid  as  much  as 
wax  or  an  adamant ;  nor  is  it  poflible  to  do  any  thing 
with  the  wax,  or  with  any  other  fenfible  objeft,  which 
lliall  deprive  it  of  extenfion  or  folidity. 

Thus,  then,  extenfion  and  folidity  may  exift  and 
be  perceived,  when  feparated  from  hardnefs,  colour 
and  odour;  but.  none  of  thefe  can  exift,  or  be  con¬ 
ceived  to  exift,  independent  of  extenfion  and  folidity. 
Hardnefs, .  colour,  odour,  tafte,  and  figure,  or  the 
things  which  fuggeft  thefe  notions  to  us,  have  with 
great  propriety  been  termed  accidents  or  qualities  • 
becaufe  they  cannot  exift  or  be  conceived  to  exift  by 
themfelves,  but  require  for  their  fupport  one  common 
fubject.  Extenfion  and  folidity  can  exift  independent 
of  them  ;  but  they  cannot  exift  independent  of  folidity 
and  extenfion.  J 

Is  then  folidity  the  bafis  of  thefe  qualities,  fo  that 
they  ncceffarily  refult  from  it  ?  No  ;  there  are  many 
things  folid  and  extended  which  are  neither  hard,  nor 
coloured,  nor  odorous,  nor  fapid  ;  which  could  not  be 
if  thefe  qualities  were  the  necelfary  effedt  of  folidity. 
Befides,  all  mankind  conceive  of  folidity  and  exten¬ 
fion  as  qualities  of  fomething  elfe  ;  for  we  never  fay 
that  folidity  is  extended  or  coloured,  or  hard  or  odo¬ 
rous,  but  that  fomething  folid  has  thefe  qualities  : 
whence  it  is  evident  that  we  confider  folidity  as  a 
quality  ilfelf.  In  what  then  does  folidity  and  all  the 
other  fenfible  qualities  inhere,  finee  they  cannot  exift 
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feparately,  and  do  not  fupport  each  other  ?  This  is 
a  queftion  which  modern  philofophers  pretend  not  to 
anfwer :  but  fome  of  the  ancients  were  not  fo  modeft. 
Ariftotle  and  his  followers  refolved  every  bodily  fub- 
fiance  into  matter  and  form ,  making  matter  the  bafis 
or  fubjtratum,  and  under  form  comprehending  all  fenfi- 
ble  qualities. 

As  attempts  have  been  lately  made  to  revive  this  phi- 
lofophy,  it  may  not  be  improper  to  give  a  fhort  view  of 
the  dod  rine  of  matter  and  form,  if  it  were  only  to  dif- 
cover  whether  the  fpeculations  of  Ariftotle  and  his  ad¬ 
herents  on  this  fubjea  deferve  to  be  preferred  to  thofe 
of  Newton  and  Locke. 

The  moil  perfpicuous,  and  by  far  the  moft  elecant 
writer  among  the  moderns  who  has  adopted  the°an- 
cient  philofophy,  is  Mr  Harris  5  and  left  we  fhould  be 
accufed  by  others  of  doing  injuftice  to  a  fubjea  above 
the  reach  of  ordinary  comprehenfion,  we  lhall  tran- 
fenbe  fo  much  of  what  he  has  faid  of  matter  and  form 
m  Ins  Philofophical  Arrangements  as  feems  necelfary  to 
make,  our  readers  underftand  his  meaning  as  far  as  it  is 
intelligible. 

“  Mat.ter  (%s  this  writer)  is  that  elementary  con-Th/peri 
ftituent  in  compofite  fubftances  which  appertains  in  patetic  doc 
common  to  them  all,  without  diftinguifhing  them  from trine  con“ 
one  another.  Everything  generated  or  made,  whe-Cernin§ 
ther  by  nature  or  art,  is  generated  or  made  out  of 
jometnmg  elfe;  and  this  fomething  elfe  is  called  its 
fubjea  or  matter.  Such  is  iron  to  the  faw  ;  fuch  is 
timber  to  the  boat.  Now  this  fubjea  or  matter  of  a 
thing  being  neceffarily  previous  to  that  thing’s  exiftence, 
is  neceffarily  different  from  it,  and  not  the  fame .  Thus 
iron,  as  iron,  is  not  a  faw ;  and  timber,  as  timber,  is 
not  a  boat.  Hence,  then,  one  charaaer  of  every  fub¬ 
jea  or  matter ,  that  is,  the  charaaer  of  negation  or  pri¬ 
vation.  [He  means  negation  or  privation  of  what  is  to 
be  made  out  of  it]. 

“  A£ain>  Though  the  fubjea  or  matter  of  a  thing  be  which  1 
not  that  thing,  yet ,  were  it  incapable  of  becoming  defenbed 
fo,  it  could  not  be  called  its  fubje&  or  matter.  'lhusas  ddlitutc 
iron  is  the  fubjea  or  matter  of  a  faw  ;  becaufe,  though  of  T1? 
not  a  faw,  it  may  ftill  become  a  faw.  On  the  contrary,  quality  *  * 
timber  is  not  the  fubjea  or  matter  of  a  faw  ;  becaufe 
it  not  only  (as  timber)  is  no  faw,  but  can  never  be 
made  one  from  its  very  nature  and  properties.  Hence 
then,  befides  privation ,  another  charaaer  of  every  fub- 
je&  or  matter ,  and  that  is  the  charaaer  of  aptitude  or 
capacity.  [He  means  aptitude  or  capacity  to  be  that 
which  is  made  out  of  it]. 

“  Again,  When  one  thing  is  the  fubjea  or  matter  of 
many  things,  it  implies  a  privation  of  them  all,  and  a 
capacity  to  them  all.  Thus  iron  being  the  fubjea  *  or 
matter  of  the  faw,  the  axe,  and  the  ehiffel,  implies 
privation  and  capacity  with  refpea  to  all  three.  A- 
gain,  We  can  change  a  faw  into  a  chifiel,  but  not 
into. a  boat;  we  can  change  a  boat  into  a  box,  but 
not  into  a  faw.  The  reafon  is,  there  can  be  no  change 
or  mutation  of  one  thing  into  another  where  the  two 
changing  beings  do  not  participate  the  fame  matter  (d). 

But  even  here,  were  the  boat  to  moulder  and  turn  to 

earth, 


miner  h“  refw!nce  t0  what  tIle  anc5ents  called  the  immediate 

A  lleri  in  °PPolltlon  to  vA>)  7rqu\yf  the  remote  or  primary  matter. 
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eartli,  and  that  earth,  by  natural  procefs  to  metallize 
and  become  iron  *,  th rough  fuch  progreffion  as  this  we 
might  fuppofe  even  the  boat  to  become  a  faw.  Hence 
therefore  it  is,  that  all  change  is  by  immediate  or  me¬ 
diate  participation  of  the  fame  matter .  Having  advan¬ 
ced  thus  far,  we  muft  be  careful  to  remember,  firft, 
that  every  fubjed  or  matter  implies,  as  fuch,  privation 
and  capacity  ;  and  next,  that  all  change  or  mutation  of 
beings  into  one  another  is  by  means  of  their  participating 
the  fame  common  matter .  This  we  have  chofen  to  illus¬ 
trate  from  works  of  art,  as  falling  more  eafily  under 
human  cognizance  and  obfervation.  It  is,  however, 
no  lefs  certain  as  to  the  produ&ions  of  nature,  though 
the  fuperior  fubtlety  in  thefe  renders  examples  more 
difficult.  The  queftion  then  is,  whether  in  the  world 
which  we  inhabit,  it  be  not  admitted  from  experience, 
as  well  as  from  the  confeffion  of  all  philofophers,  that 
fubftances  of  every  kind  (e),  whether  natural  or  arti¬ 
ficial,  either  immediately  or  mediately,  pafs  into  one 
another  :  and  whether,  in  that  cafe,  there  muft  not  be 
fome  one  primary  matter  common  to  all  things .  I  fay 
fome  one  primary  matter ,  and  that  common  to  all  things , 
ftnee  without  fome  fucli  matter ,/uch  mutation  would  be 
wholly  impoffiblc.  But  if  there  be  fome  one  primary 
matter ,  and  that  common  to  all  things ,  ^this  matter  muft 
imply,  not  (as  particular  and  fubordinate  matters  do) 
a  particular  privation  and  a  particular  capacity,  but,  on 
the  contrary,  univerfal  privation  and  univerfal  capa¬ 
city.  If  the  notion  of  fuch  a  being  appear  ftrange 
and  incomprehenlible,  ive  may  farther  prove  the  ne- 
cefity  of  its  exiftence  from  the  following  confiderations  : 
Either  there  is  no  fuch  general  change  as  here  fpoken 
of ;  which  is  contrary  to  fa£l,  and  would  deftroy  the 
Sympathy  and  congeniality  of  things:  Or,  if  there 
be,  there  muft  be  a  matter  of  the  character  here  efta- 
blifhed  ;  becaufe  without  it  (as  we  have  faid)  fucli 
change  would  be  impojfible .  Add  to  this,  however  hard 
univerfal  privation  may  appear,  yet  had  the  primary 
matter ,  in  its  proper  nature,  any  one  particular  attri¬ 
bute,  fo  as  to  prevent  its  privation  from  being  unli¬ 
mited  and  univerfal,  fuch  attribute  would  run  through 
all  things ,  and  be  confpicuous  in  all.  If  it  were  white, 
all  things  would  be  white*,  if  circular,  they  would  be 
circular ;  and  fo  as  to  other  attributes  5  which  is  con¬ 
trary  to  fa£L  Add  to  this,  that  the  oppofte  to  fuch 
attribute  could  never  have  exiftence,  unlefs  it  were  pof- 
fible  for  the  fame  thing  to  be  at  once  and  in  the  fame 
inftance  both  white  and  black,  circular  and  re&ilineal, 
&c.  fmee  this  infeparable  attribute  would  neceffarily 
be  every  where  ;  bccaufe  the  matter ,  which  implies  it,  is 
itfelf  every  where ,  at  lead  may  be  found  in  all  things 
that  are  generated  and  perifliable. 

“  Here  then  we  have  an  idea  (fuch  as  it  is)  of  that 
lingular  being  vM  the  primary  matter ;  a  being 

which  thofe  philofophers  who  are  immerged  in  fen- 
ftble  obje&s  know  not  well  how  to  admit,  though  they 
cannot  well  do  without  it j  a  being  which  flies  the 
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perception  of  every  fenfe ,  and  which  is  at  beft,  even  .P^P^ 
to  the  intellcB ,  but  a  negative  obje6t,  no  otherwife  t[o^0f 
comprehenfible  than  either  by  analogy  or  abfirariion .  We  Jodies, 
gain  a  glimpfeof  it  by  abfirariion,  when  we  fay  that  the  — 
frjl  manner  is  not  the  lineaments  and  complexion  which 
make  the  beautiful  face,  nor  yet  the  fiejb  and  blood 
which  make  thofe  lineaments  and  that  complexion  \  nor 
yet  the  liquid  and  folid  aliments  which  make  that  flefti 
and  blood  \  nor  yet  the  firnplc  bodies  of  earth  and  wa¬ 
ter  which  make  thofe  various  aliments  \  out  fometking , 
which  being  below  all  thefe,  and  fupporting  them  all, 
is  yet  different  from  them  all,  and  efteiitial  to  their  ex- 
iftencc.  We  obtain  a  fight  of  it  by  analogy ,  when  we 
fay,  that  as  is  the  brafs  to  the  ftatue,  the  marble  to 
the  pillar,  the  timber  to  the  Ihip,  or  any  on cfecondary 
matter  to  any  one  peculiar  form  ;  fo  is  the  firft  and  cn* 
gin  a  l  matter  to  all  forms  in  general .” 

Such  is  the  doctrine  of  the  Peripatetics  concerning 
the  primary  matter  or  the  bafts  of  bodily  fubftances* 

We  forbear  to  make  any  remarks  upon  it  till  we  have 
feen  what  they  fay  of  form ,  the  other  effential  part 
of  every  body  }  for  what  is  meant  by  matter  and  form 
will  be  moft  completely  fecn  when  they  are  viewed  to¬ 
gether*  ^44 

“  Form  (fays  the  fame  elegant  writer)  is  that 
mentary  confituent  in  every  compofite  fubfiance,  by  witch  ^ ine  colw 
it  is  DISTINGUISHED ,  CHARACTERIZED,  and  known,  cerning 
from  every  other .  But  to  be  more  explicit:  The  firfi  form, 
and  moft  fimple  of  all  extenfions  is  a  line  :  this,  when  it 
exifts,  united  with  a  fecond  extenfton,  makes  a  fnpet  - 
fries  ;  and  thefe  two  exifting  together  with  a  third, 
make  a  folid.  Now  this  lajl  and  complete  EXTENSION 
we  call  th  e  firfi  and  fimplejl  FORM;  and  when  this  frjl 
and  fmpleji  form  accedes  to  th £  firfi  and  fimplejl  matter, 
the  union  of  the  two  produces  body  ;  which  is  for  that 
rcafon  defined  to  be  matter  triply  extended .  And  thus 
we  behold  the  rife  of  pure  and  original  body  (f).  It 
muft  be  remembered,.  hoW'ever,  that  body,  under  this 
character,  is  fomething  indefinite  and  vague,  and  fcarcely 
to  be  made  an  objeB  of  fcientific  contemplation .  It  is  ne- 
ceflary  to  this  end  that  its  extenfton  (liould  be  bounded  ; 
for  as  yet  we  have  treated  it  without  fuch  regard* 

Now,  the  bound  or  limit  of  fimple  body  is  figure;  and 
thus  it  is  that  figure,  with  regard  to  body,  becomes  the 
next  form  after  extenfion .  145 

“  But  though  the*  boundary  of  body  by  figure  is  one  The  three 
ftep  towards  rendering  it  definite  and  knowable,  yet  is£^al 
not  this  fufficient  for  the  purpofes  of  nature.  It  is  ne-  whi‘chj  ^ 
cefiary  here,  that  not  only  its  external  lhould  be  duly  ed  t0  mat> 
bounded,  but  that  a  fuitable  regard  lhould  likewife  be  ter,  confti- 
had  to  its  internal  This  internal  adjufiment,  difpofition,  t^te{^^y 
or  arrangement  (denominate  it  as  you  pleafe),  is  called?  y  lca  * 
ORGANIZATION,  and  may  be  conftdered  as  the  third 
form  which  appertains  to  body.  By  its  acceffion  we 
behold  the  rife  of  BODY  PHYSICAL  or  NATURAL  5  for 
every  fuch  body  is  fome  way  or  other  organised.  And 
thus  may  we  affirm,  that  thefe  three,  that  is  to  fay, 

4  H  2  extenfion , 


(E)  He  muft  mean  only  bodily  fubftances  ;  for  it  is  not  admitted  by  fuch  philofophers  as  make  a  diftinftion  be- 

tween  mind  and  body,  that  the  one  ever  palfes  into  the  other.  .  .  r  ua  _  „ 

(F)  “  Original  body  (he  fays),  when  we  look  downward,  has  reference  to  th e  primary  matter,  its  fubflratum  . 
when  we  look  upwards,  it  becomes  itfelf  a  matter  to  other  things  ;  to  the  elements,  as  commonly  called,  air,  earth, 
water,  &c.  and  in  confequence  to  all  the  variety  of  natural  productions” 
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i«i.  and  organisation,  are  the  //W 

tfon  of  Jorms  t0  body  physical  or  natural ;  figure  having  refpeft 
■Bodies.  to  _lts  external ,  organization  to  its  internal,  and  extenjion 
' - ’  belng  common  both  to  one  and  to  the  other.  It  is 


more  than  probable,  that  from  the  variation  in  thefe 
univerfial and  (as  I  may  fay)  primary  forms,  arife  moil 
oi  thoi ofiecond.ry  forms  ufually  called  quantities  fienjible, 
became  they  are  the  proper  objefls  of  our  f.veral  fen- 
iatioiis.  Such  are  roughnefs  and  fmoothnefs,  hardnefs 
;.nJ  foitnels  ;  the  tribes  of  colours,  favours,  odours ;  not 
to  mention  thofe  powers  of  eharaftcr  more  fiubtU,  the 
powers  dearie,  magnetic  (g),  medicinal,  &c. 

Here  therefore  we  may  anfwer  the  queftion,  how 
natural  bodies  are  dijlinguifhed.  Not  a  Angle  one 
among  them  coniiils  of  materials  m  chaos,  but  of  ma¬ 
terials  wrought  up  after  the  moll  exquifite  manner, 
and  that  conipicuous  in  their  organization,  or  in  their 
■rfii'fii  or  *n  both. — As  therefore  everv  natural  body  is 
dirtinguithed  by  the  differences  juft  deferibed,  and  as 
thefe  differences  have  nothing  to  do  with  the  original 
’fflfir,  which  being  every  where  fimilar  can  afford  no 
diUmition  at  all  ;  may  we  not  here  infer  the  expe¬ 
diency  of  ESSENTIAL  FORMS,  that  every  natural  fub- 
fraricc  may  be  efientially  charaBcrized /  Thefe  forms, 
though  they  diirer  from  matter,  can  yet  never  fub- 
Jifi  without  it  ;■  but  united  with  it,  they  help  to  produce 
every  compofite  being,  that  is  to  fay,  in  other  words, 
every  natural fubjlance,  in  the  vifible  world.  It  mull 
be  remembered,  however,  that  it  is  the  form  in  this 
union  which  is  th cfource  of  all  di/I  in  B  ion.  It  is  by 
[nis  t]iat  t]ie  ox  diftinguifhed  from  the  horfe ,  not 
by  that  grafs  on  which  they  fubfift,  tlie  common  mat¬ 
ter  to  both.  To  which  alfo  may  be  added,  that 
as  figures  and  fenfible  qualities  are  the  only  objeBs  of 
our  fenfations ,  and  thefe  are  all  parts*  of  natural  form  ; 
1°  therefore  (contrary  to  the  fentiment  of  the  vulgar" 
who  dream  of  nothing  but  of  matter)  it  is  form ,  which 
is  in  truth  the  whole  that  we  either  hear ,  fee,  or  feel ; 
nor  is  mere  matter  any  thing  better  than  an  obfeure  im¬ 
pel  fedi  being ,  knowable  only  to  the  reafoning  faculty 
by  the  two  methods  already  explained,  I  mean  that  of 
analogy  and  that  of  abJlraBion.  Here  therefore  we  con¬ 
clude  with  refpea  tv  fenfible  forms,  that  is  to  ky,  forms 
tmmerged  in  matter  and  ever  infe par  able  from  it.  In 
theje  and  matter  wc  place  the  ELEMENTS  of  NATURAL 
SUBSTANCE*’* 


•  Tf  , .  n  i’art  II 

It  this  extract  appear  long,  let  it  be  remembered  Of  the 
V.  contains  the  lulled  and  mod  perfpicuous  detail  Cornpoft. 
whick  is  to  be  found  in  the  Englilb  language,  of  a  doc  tion  cf 
trine  oi  which  the  author  of  Ancient  Metaphysics  fun-  J^ie8< 
poles  Locke  to  have  been  ignorant  ;  and  for  which 
ignorance  he  afTeils  to  treat  the  Engiiih  philofopher 
witn  fupercilious  contempt.  Had  Locke  really  been  ig- 
Ivor  ant  of  the  ancient  dodrine  of  matter  and  form  it  is 
probable  that  mod  people  will  be  of  opinion,  that  the  con ~ 
tempt  exprefTed  by  his  ccnfurer  might  liave  been  fpared  • 

.!  “  jkould  appear,  that,  as  far  as  this  theory  is  inteb 
1  §77*,  lL  differs  not,  except  in  words,  from  the  dodrine 
laid  down  m  the  EJfay  concerning  Human  Underfandin * 
what  diall  we  think  of  that  zeal  for  ancient  phrafes, 
which  had  influence  fufficicnt  to  make  one  refpedable 
philofopher  pour  contempt  upon  another  who  was  an 
ornament  to  his  country  ? 

What  Mr  Harris-  has  faid  of  matter  and  form  rc-„  145 
fpe&ng  works  of  art,  is  fufficiently  intelligible,  andnotTd* 
extremely  juft.  Nor  fliould  wc  object  to  the  account  titute  of  fo. 
which  he  gives  of  the  origin  of  natural  body,  if  heliditb 
had  not  diverted  his  firft  matter  of  every  power  and 
every  quality,  folidity  and  extenfion  not  excepted 
But_  though  we  can  fuppofe  body  diverted  of  any  one 
particular  figure  and  of  every  fenfible  quality,  futh  as 
colour,  odour,  tailes,  &c..  and  the  fiubjlratum  or  ba- 
fis  or  matter  ol  it  ftill  to  remain,  yet  it  feems  ■  impof- 
fibleto  conceive  it  diverted  of  folidity  without  fuppo- 
ling  it  totally  annihilated.  Nay,  if  we  have  any  juft 
notion  at  all  of  folidity,  it  is  evidently  infeparable 
irom  tne  fubflratum  of  body,  whatever  that  fubftra- 
tum  be  3  and  indeed  though  Mr  Harris  di veils  his  firft 
mutter  of  every  attribute,  the  argument  by  which  he 
proves  the  neceffary  exigence  of  fuch  a  being  does 
not  require  its  privation  to  be  fo  univerfal.  “  Had 
the  primary  matter  (fays  he),  in  its  proper  nature,  any 
one  particular  attribute,  fo  as  to  prevent  its  privation 
from  being  unlimited  and  univerfal,  fuch  attribute  would 
run  through  all  things  and  be  confpieuous  in  all.”  This 
indeed  is  obvious  and  undeniable  :  but  folidity  and  esc* 
tenfion  do  in  faB  run  through  all  things  into  which  th® 
fubfratum  or  matter  of  body  is  ever  formed  or  ever  can 
be  conceived  to  be  formed  ;  and  therefore  there  is  no 
neceflity  for  fuppofmg  the  firlt  matter  divefted  of  thefe 
attributes  (h). 

Mr  Harris  fays,' that  both  Timseus  and  Plato  drop 

expreflions 


to  7 ,17  ;7e7nr77f">/?’  ?f  bodI«.  that  their  medicinal  powers  arife,  feetns 

E1  ’  ,  “edicmes  operate  by  contaft  :  but  it  is  not  fo  clear  that  the  fa  mo  forms,  to  ufe  the  au 

.  enguage,  are  the  fource  01  mag  net  tea  l  powers.  If  the  magnet  be  furroundtd  with  an  atmofphere  ex 

M  AG  net  I  sxg  6  ram  dlflanC<?’  fudl  may  be  the  cafc  ’  but  if  not>  the  author’s  conjeaure  mull  be  ill  founded.  See 

worth  7aV7h7PPear  ,th, ^  r:t,'VaS  di,vefled  of  tbem  by  a11  tlie  ancient  philofophers.  We  learn  from  Cud- 
-  fin  ®  atomical  phyfiology,  tne  moll  ancient  perhaps  of  any,  teaches  that  body  is  nothing  elfe  but 

bh  ,ff  bT’  f  "/fvand  tb.at  nothing  is  to  be  attributed  to  it  but  what  is  included  in  the  nature  and 

ol  reft  buffo  fsCt  ert°r  ^  77,7’  Wth  diviflbiHty  ^‘o  parts,  figure,  and  pofition,  together  with  motion 
r  reft,  but  fo  as  that  no  part  of  body  can  ever  move  itfelf.  And  confequently,  this  philofopher  fimpofes 
that  there  is  no  need  of  any  thing  elfe  befides  the  Ample  elements  of  magnitude,  figure,  file, P  and  motion’ 
<  v Inch  are  all  clearly  intelligible,  or  different  modes  of  extended  fubflance),  to  folve  the  corporeal  phenomena 
by ;  and  therefore  not  of  any  fubftantial/.mr  diftinft  from  the  matter  ;  nor  of  any  other  qualitiesreafty  ex! 

the  mfenfible  nartT'of  bT*’  7  7  'T*’1?1*  °r  a?Sregates  of  thofe  Ample  elements,  andq  the  difpofition  of 
.  ' f  parts  of  bodies  in  refpea  of  figure,  fite,  and  motion  5  nor  of  any  intentional  fipecies  or  /hows 

p*  p  g  td  from  the  objeds  to  our  fenfes  :  nor  laftly,  of  any  other  kind  of  motion  or  aftion  really  dillina 
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exprcfiions  as  if  tiK-y  considered  matter  to  be  place; 
but  place,  as  will  be  feen  afterwards,  can  be  the  ba¬ 
fts  of  nothing.  He  like  wife  quotes  a  paffage  from 
j  Ammonlus  on  the  predicaments,  in  which' it  is  (aid 
o  that  there  never  was  in  a&uahly  either  matter  with¬ 
out  body,  or  body  without  quality  j”  and  we  appeal 
to  our  readers  if  it  be  not  abfolutely  irapuffible  To 
contemplate  fuch  a  being  even  in  idea .  To  the  quef- 
tion,  Whether  the  firft  matter  has  a  feparate  cxiftence 
by  itfe If,  ditlL.cl  from  all  the  qualities  of  body,  the 
author  of  Ancient  Metaphysics  anfwcrs  thus  : — “  We 
have  no  idea  of  it  cxifting  feparately,  becaufe  wc  find 
no  fuch  thing  in  nature,  from  which  we  draw  all  our 
ideas  •,  but  whether  there  may  not  be  fuch  a  thing 
exifting  in  the  regions  of  infinite  fpace,  as  matter  with¬ 
out  and  dinienfions  ;  is  what  I  think  no  man  can 

take  upon  him  to  decide.’’  But  with  all  fubmiftion, 
if  a  man  cannot  decide  this  queftion  with  the.  utmoft 
certainty,  his  three  ponderous  volumes  are  nothing  bet¬ 
ter  than  ufclcfs  paper  :  for  the  fubject  of  them  is  things 
exifting;  and  concerning  exittence  we  know  nothing 
with  greater  certainty,  than  that  a  btingmf  which  no¬ 
thing  pofitive  can  be  affirmed,  cannot  pofftbly  have  any 

exigence.  . 

That,  in  the  world  which  we  inhabit,  bodily  lub- 
ftanees  of  every  kind,  whether  natural  or  artificial,  ci¬ 
ther  immediately  or  mediately  pafs  into  one  another,  is 
a  truth  which  cannot  be  denied :  and  therefore  it  fol¬ 
lows,  that  there  mutt  be  fome  one  primary  matter  com¬ 
mon  to  nil  things.  In  modern  philofophy  this  primary 
matter  is  confidered  as  folid,  and  as  th tfubftratwn  of 
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all  bodies  *,  and  all  thofe  things  which,  in  the  language 
of  Mr  Harris,  are  comprehended  under  the  appellation 
of  form,  are  called  qualities ;  fo  that  on  this  fubjeft  the 
ancient  and  modern  philofophy  differ  in  nothing  but  in 
the  latter  ufing  the  word  qualities  inftead  of  the  word 
form  ;  and  defining  the  firft  matter  to  be,  a  folid  fub- 
fiance  every  where  the  fame,”  whilft  the  ancient  philo- 
fophy  confiders  it  as  void  of  folidity. 

AOf  the  nature  of  this  firft  matter  all  philofophers  are  of  the  na- 
equally  ignorant :  for,  as  Mr  Harris  fays,  it  is  in  truth ^ 
firm;  or,  as  modern  philofophers  would  fay,  they  aremena’re 
in  truth  qualities ,  which  are  the  whole  that  we .  either  equally  ig- 
hear,  or  ice  or  feel,  or  of  which  we  have  either  idea  ornorant. 
conception.  Mr  Locke  fays  cxprefslv,  il  that  if  any 
one  will  examine  himfelf  concerning  his  notion  of  pure 
fubftance  in  general,  he  will  find  that  he  has  no  other 
idea  of  it  at  all,  but  only  a  fuppolition  of  he  knows  not 
what  fupport  of  fuch  qualities  as  are  capable  of  produ¬ 
cing  fimple  ideas  in  us.”  149 

But  how,  it  has  been  afked,  do  we  know  that  the  How  we 
things  which  we  perceive  are  qualities,  and  cannot  exift  know  that 
without  a-  fubjea  ?^  We  anfwer,  Becaufe  every  one 
them,  except  folidity,  may  be-  changed  or  defiroyed,  jy perceived, 
and  the  fubjecl  in  which  they  inhere  ftill  remain.  Thus,  are  quali- 
though  wax  may  be  melted  cr  burnt,  and  be  no  longer  tics, 
a  hard  red  fiibilance  of  fucli  a  figure  and  fuch  a  fmell, 
the  matter  which  fupported  the  hardnefs,  figure,  colour, 
and  fmell,  ftill  remains  5  for  melted  wax  or  afhes  is  as 
much  a  folid  fubftance  as  is  that  which  may  be  ufed  for 
the  fealing  of  letters,  &c. 

It  has  been  faid  that  folidity  (1)  is  the  fuhfratum  of 

body  5 


from  local  motion  (fuch  as  generation  and  alteration),  they  being  neither  intelligible  as  modes  of  extended 
fubftance,  ner  any  way  neceffary  :  Forafinuch  as  the  forms  and  qualities  of  bodies  may  well  be  conceded  to 
be  nothing  but  the  icfult  of  thofe  fimple  elements  of  magnitude,  figure,  fite,  and  motion  vanoufiy  compound¬ 
ed  together  ;  in  the  fame  manner  as  fyllables  and  words  in  great  variety  reiult  from  the  different  combinations 
and  coniimftions  of  a  few  letters,  or  the  fimple  elements  of  fpeech  ;  and  the  corporeal  parts  of  fenfa  ion  and 
mrticularlv  that  of  vifion,  may  be  folved  only  by  local  motion  of  bodies,  that  is,  either  by  corporeal  effluvia 
(called  Jimulucra,  membranes,  and  ex  levies),  fl  reaming  continually  from  the  furface  of  the  objects,  or  rather  as  the 
later  and  more  refined  atomilds  conceived,  by  preffure  made  from  the  objeft  to  the  eye,  by  means  of  lig  in 
medium.  So  that  re  fiX.nfxn,  e^fytXMr,,,  the  fenfe  taking  cognizance  of  the 

obieft  by  the  fubtle  interpofed  medium,  that  is  tenfc  and  ftrctched  (thralling  every  way  from  n  upon  the  optic 
, wives)  doth  by  that,  as  it  were  by  a  ftaff,  touch  it.  Again,  Generation  and  corruption  may  be  lufnciently  ex- 
plained  by  concretion  and  fecretion,  or  local  motion,  without  fubftantial  forms  and  qualities.  And  la  ft  ly,  ahofe 
fcnfible  ideas  of  light  and  colours,  h  at  and  cold,  fweet  and  bitter,  as  they  are  diftinft  things  from  the  figure,  file 
and  motion  of  the  infenfible  parts  of  bodies,  feera  plainly  to  be  nothing  elfe  but  our  own  fancies,  paffions,  and 
fenfation.  however  they  be  vulgarly  miftaken  for  qualities  in  the  bodies  without  us.  Cudxvorth  s  IntelUaual  bystem, 

B-iv,* i;  aJwinbe  feen  by  and  by,  is  the  philofophy  of  Newton,  Locke,  and  all  their  followers  :  and  that  it  is  the 
genuine  philofophy  of  the  ancient  atomifts,  we  may  fafely  take  the  word  of  the  author  whom  we  have  quoted  ;  for 
no  modern  has  been  more  converfant  with  their  writings,  more  completely  matter  ot  their  language,  or  has  given 
their  fenfe  with  greater  accuracy.  Thofe  authors,  therefore,  who  in  their  zeal  for  ancient  metaphyfica  would  ex¬ 
plode  the  phyliology  of  Newton  and  Locke,  and  fubftitute  m  its  place  the  Anhoteliaii  do£inne  of  matter  form, 
belle  their  own  pretences;  for  the  theory  \vhich  they  would  banilh  is  more. ancent  than  that  which  they  intro- 

duct*.  and  we  appeal  to  our  readers  If  it  be  not  more  intelligible.  .  .  „  ™  1  .1  r 

(1)  The  philofophers  of  moft  eminence  who  have  maintained  tins  opinion  are,  Dr  Watts  /the  a  ithor  of ’the 
Procedure  Extent,  cmd  Limits,  of  the  Human  Underfunding;  and  Dr  Law,  late  bifflop  of  CarWfc,  whe .  m  a  note 
upon  King's  Origin  of  Evil  gives  the  opinion  of  the  triumvirate  m  the  following  words  v  e  .md  by  exferl- 

ence  Safa  thing  will  always  exhibit  the  fame  appearances  in  fome  rcfpccTs,  though  it  admit of  changes  in  offlers 
or  in  Mr  Locked  language,  that  certain  numbers  of  fimple  ideas  go  conftantly  together,  whereas,  fome  others  d 
not  The  former  of  thefe  we  call  the  fubfance,  thing,  or  being,  itfelf ;  the  latter  are  termed  its  modes 
accidents  Thus  the  fubftance  of  body,  as  far  as  we  know  of  it,  connfts  in  folidity  and  externum  ;  which  L  g 
neceffarily  finite,  it  alfo  becomes  capable  of  divifion,  figure,  and  motion.  Thefe  axe  its  original  Separable  qua- 
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.  ?  and  men  have  been  probably  led  into  this  no- 
tioii  fi om  a  conviction  tliatHich  fubjiratum ,  whatever  it 
be,  js  and  mult  be  folid  ;  but  that  folidily  is  only  a 
quality  infeparable  from  the  fir  ft  matter,  and  not  that 
matter  itfelf,  mufl  be  evident  from  this  con  fi  deration, 
that  folidity  is  the  fame  in  all  bodies,  and  incapable  of 
producing  by  itfelf  any  other  effeft  than  that  of  exclud¬ 
ing  from  the  place  occupied  by  it  every  other  folid 
lub fiance.  It  could  not  of  itfelf  be  the  fubjiratum  of 
colour,  tafle,  or  fmell,  other  wife  all  bodies  would  be 
coloured,  fapid,  and  odorous  ;  and  as,  according  to 
all  our  notions  of  it,  it  is  incapable  of  any  change,  it 
could  not  by  itfelf  be  fo  modified  as  to  excite  in  us  thefc 
fenfations. 

The  things  then  immediately  perceived  by  us,  or  of 
which  we  have  any  adequate  idea  or  conception,  are 
only  qualities  which  mufl  belong  to  a  fubjeft  ;  and  all 
that  we  know  about  this  fubjetf.  is,  that  it  is  that  to 
which  fuch  qualities  belong.  From  this  it  is  evident, 
that  our  notion  of  matter,  as  diflinguifhed  from  its 
qualities,  is  a  relative* and  obfeure  notion,  and  mull; 
remain  obfeure  till  men  have  other  faculties.  In  this 

-  the  philofopher  feems  to  have  no  advantage  above  the 

Pfffer5  vu*Sar  :  **or  as  they  Perceive  colour,  and  figure,  and 
motion,  by  their  fenfes,  as  well  as  he  does  ;  and  as  both 
arc  equally  certain  that  there  is  a  fubjedl  of  thofe  qua¬ 
lities  ;  fo  the  notions  which  both  have  of  this  fubjedt 
are  equally  obfeure  ;  or,  to  fpeak  more  properly,  they 
have  no  pofitive  notion  of  it  at  all.  When  a  philofopher 
calls  it  th efrjl  matter ,  a  fubjlratum  or  a  fubjeEl  of  inhe- 
fion,  thofe  learned  words  convey  no  meaning  but  what 
every  man  underftands  and  expreffes,  by  faying  in  com¬ 
mon  language,  that  it  is  a  thing  extended,  folid,  and 
moveable. 

They  are  therefore  qualities ,  or  in  the  language  of 
ancient  philo fophy,  forms  alone,  about  which,  incor¬ 
poreal  fubftanee,  wc  can  reafon  with  precifion  and 
.certainty  ;  atid  it  is  fufficient  for  all  the  purpofes  of 
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life  that  we  .have  of  them  an  adequate  knowledge.  For 
as  th efrjl  matter  or  original  fubjiratum  of  all  bodies 
feems  to  be  the  fame,  though  we  know  not  what  it  is  ; 
and  as  one  body  is  diftinguilhed  from  another  only  by 
its  qualities  or  powers  ;  a  knowledge  of  the  natuie  of  r" 
thele  ts  all  that  can  be  neccfi'ary  to  diredt  our  condud 
with  rcfpedk  to  the  various  obje&s  with  which  we  arc 
furrounded. 

Qualities  thus  confidcrcd  in  bodies,  are,  firfl,  fuch  q  J;5? 
as  are  utterly  infeparable  from  the  body,  in  what  ftateprmary 
ioeyer  it  is  ;  fuch  as  in  all  the  changes  and  alterations31*^ 
which  it  fuffers,  and  under  all  the  force  which  can  be 
employed  upon  it,  it  conflantly  keeps.  Thus,  in  the 
inflance  already  given,  a  flick  of  fealing  vTax  may,  by 
the  operations  of  fire,  be  rendered  liquid  or  reduced  to 
fmoke  and  allies;  and  when  it  lias  undergone  thele 
changes,  it  has  loft  many  of  the  fenfible  qualities  which 
it  had  .when  a  long  round  fub  fiance  fit  for  the  purpofc 
of  fealing  letters  ;  but  other  qualities  which  were  then 
perceivable  in  it  flill  remain  :  for  not  only  liquid  wax, 
but  every  particle  of  fmoke  and  allies,  is  folid  and  ex¬ 
tended,  as  well  as  the  hardeii  or  largefl  body  ;  and 
every  fuch  particle  has  likewife  fomc  figure,  and  is  ca¬ 
pable  of  motion  or  reft.  Again,  If  a  grain  of  wheat 
or  any  other  corporeal  fubftance,  be  divided  into  two 
parts,  and  each  part  be  again  divided  without  end,  flill 
the  fmalleft  particle  of  it  will  be  folid,  extended,  of 
fome  figure,  and  capable  of  further  divifion.  Solidity , 

extenfion,  dimftbilitij ,  and  motion  or  ref,  are  therefore 
qualities  infeparable  from  body ,  and  have  on  that  ac¬ 
count  been  with  great  propriety  called  its  original  or 
primary  qualities . 

There  are  other  qualities,  which  in  truth  are  nothing  fecondary, 
in  the  bodies  themfelves,  but  powers  arifing  from  the 
magnitude,  figure,  texture,  and  motion,  of  their  in- 
fenfible  parts  to  produce  in  us  various  fenfations ;  fueli 
are  colours,  founds ,  tajles ,  and  odours,  Thefe  have  been 
denominated  fecondary  qualities ;  and  to  them  maybe 

added 


hues,  which  eonftitute  the  thing,  and  feem  not  to  depend  on  any  thing  elfe  as  a  fubjeB.  But  a  particular  figure 
motion,  &c.  are  only  accidents  or  modes  of  its  exiftence  ;  which  do  not  ncceffarily  attend  it,  though  they  them- 
felves  cannot  be  fuppofed  to  ex, 11  without  it.  The  fubftance  of fpirit  confifts  in  the  powers  of  thinking  and  ad- 
ing,  which  hkewile  admit  of  various  modifications.  This  feems  to  be  all  that  we  can  learn  concerning  the  na- 
ture  of  things  from  obfervation  and  experience.  To  inquire  into  the  manner  how  thefe,  which  we  call  nroner 
ttes  exift  together  or  to  attempt  to  explain  the  caufe,  ground,  or  reafon,  of  their  union,  is  in  vain.  Tf  affi™ 
the  word  fubftance  for  a  reprefentation  of  it,  is  faying  nothing  :  it  is  fetting  a  mere  word  for  what  we  have  neither 
y  idea  of  nor  occafion  for.  Indeed  if  we  confider  thefe  primary  qualities  as  needing  fomething  to  inhere  in 
we  are  obliged  to  feek .for  fomethmg  to  fupport  them  :  and  by  the  fame  way  of  rcafoning,  we  maf  feek  for  fome- 
hing  elfe  to  fupport  that  other  lb, nething,  and  fo  on  ;  and  at  laft  11, all  find  no  other  fupport  for  the  whole  but 

1  'f  'vhlchProducrd  ["  Dr  a«s  (continues  the  Bilhop)  is  of  opinion,  that  it  is  introducing  a  need- 

lefs  Jckolafic  notion  into  the  real  nature  of  things,  and  then  fancying  it  to  have  a  real  exiftence  (Logic  p 
f  The  author  of  the  Procedure  Extent,  &c.  affirms,  «  That  as  far  we  directly  know  the  effential  properties 

J/IZ  ir  -T’  ^  We  iaV£  r  iT1  knov’'ledSe  of  the  fubftance  itfelf-.  and  if  we  had  a  direa  knowledge  of 
./;,  fentlal  ProPertlt';  of  any  fubftance,  we  fhould  have  an  adequate  knowledge  of  that  fubftanee  ;  for  finely 

m  WOfdS’  kn°Wmg  any  thing  °f  tlie  effential  ProPerties  of  a  thing  is  knorving/o  much 

That  the  fubftanee  of  body  confifts  m  folidity  and  extenfion,  and  nothing  more  ;  and  that  tliefe  depend  not  upon 

whoever  ^f^the  truc  '  in  our  conception,  is  nothing  but  impenetrability  ;  but 

whoever  ufes  the  word  impenetrability,  certainly  means  that  there  hfomething  impenetrable.  That  there  is  fome 
real  thing  or  being  different  from  felidity  and  extenfion,  which  impreffes  us  with  the  notion  that  it  is  folid  and 
extended  is  felf-evident  to  all  mankind  :  if  it  be  not  matter,  thefe  conceptions  muft  be  communicated  to  us  by 
the  immediate  agency  of  the  Deity  which  feems  to  have  been  the  real  opinion  of  the  Bilhop  of  Carlifle.  But 
•this  differs  not  from  the  theory  of  Berkeley,  which  we  {hall  confider  by  and  by. 
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added  a  third  fort,  which  arc  univerfally  allowed  to  be 
barely  powers ,  though  they  are  in  fa&  as  much  real 
qualities  in  the  fubjeft  as  thofe  we  have  juft  mention- 
f  ed.  Thus  the  power  in  fire  to  produce  by  its  primary 
v  qualities  a  new  colour  or  confiftency  in  wax  or  clay, 
is  as  much  a  quality  in  the  fire  as  the  power  which  it 
has  to  produce  in  us  a  new  fenfation  of  warmth  or 
burning.  That  colours,  tujles,  founds,  and  odours,  as 
they  are  perceived  by  us,  arc  mere  fenfations,  has  been 
already  proved  :  and  that  the  powers  in  the  bodies 
which  produce  thefe  fenfations  are  not,  like  fiolidity  and 
extenfion,  infeparablc  from  the  body  to  which  they  may 
belong,  is  evident  ;  becaufe  a  piece  of  red  wax  may  be 
reduced  to  black  afhes  ;  and  becaufe  by  pounding  an 
almond  we  may  change  its  clear  white  colour  into  a 
dirty  hue,  and  its  pleafant  tafte  into  one  that  is  oily 
and  rancid  ;  and  a  fingle  rent  through  the  body  of  a 
bell  deftroys  its  found. 

The  primary  qualities  of  body  have  a  real  exiftcnce 
independent  of  us  and  of  every  other  creature.  Thus 
the  particular  bulk,  number ,  figure ,  and  motion,  of  the 
parts  of  fire  or  finow  are  really  in  the  fire  or  finow,  whe¬ 
ther  any  man’s  fenfes  perceive  them  or  not  ;  and  there¬ 
fore  thefe  may  be  called  real  qualities,  becaufe  they 
really  exift  in  the  bodies  :  But  light ,  heat,  wlntenefis,  or 
cold  (as  they  are  perceived  by  us),  are  no  more  really 
in  fire  or  finow,  than  ficknefs  is  in  tartar  or  pain  in  a 
fiword .  Take  away  the  fenfations  of  them  :  let  not 
the  eyes  fee  light  or  colours,  nor  the  ears  hear  founds  ; 
let  not  the  palate  tafte  nor  the  nofe  fmell  ;  and  all  co¬ 
lours,  taftes,  odours,  and  founds,  as  they  are  fuch  par¬ 
ticular  fenfations,  vanifh  and  ceafe,  and  are  reduced  to 
their  caufes,  i.  e.  to  the  bulk,  figure,  and  motion  of 
the  parts  of  the  body. 

Bodily  qua-  The  qualities  then  that  are  in  bodies,  rightly  con- 
lities  are  of  fidered,  are  of  three  forts.  1 .  The  bulk,  figure,  number, 
three  forts,  filiation,  and  motion  or  refi,  of  their  fiohd  parts.  Of 
thefe,  as  they  are  in*  themfelves,  we  have  clear  and 
diftinft  notions.  We  know  that  they  are  in  the  body 
whether  we  perceive  them  or  not,  and  we  call  them 
primary  or  ejfential  qualities .  2.  The  power  that  is 

in  any  body,  by  reafon  of  its  internal  texture  and 
infenfible  primary  qualities,  to*  operate  upon  our  fenfes 
in  a  peculiar  manner,  producing  in  us  the  different  fen¬ 
fations  of  colours,  founds,  tafies,  or  fimelis,  &c.  Thefe 
\ve  have  called  Jecondary  qualities,  but  they  are  often 
termed  fienfible  qualities .  3.  The  poiver  that  is  in  any 

body,  by  reafon  of  the  particular  conftitution  of  its 
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primary  qualities,*  to  make  fuch  a  change  in  the  hulk, 
figure,  texture,  an dt'motion  of  another  body,  as  to  make  it 
operate  on  our  fenfes  differently  from  what  it  did  be¬ 
fore.  Thus,  the  fun  has  a  power  to  make  wax  white,  v— ^ 
and  fire  to  make  lead  fluid.  Thefe  are  univerfally 
called  powers  ;  but  we  have  no  fuch  notions  of  them 
as  we  have  of  the  primary  qualities  of  bodies.  We  know 
that  they  exift,  but  we  know  not  what  they  are.  It 
has  indeed  been  difeovered,  that  the  fenfation  of  fmell 
is  occafioned  by  the  effluvia  of  bodies*  *,  that  of  found  *  Reid's 
by  their  vibration.  The  difpofition  of  bodies  to  r  the  Intel- 
fle£l  a  particular  kind  of  light  occaftons  the  fenfation  ieftuai 
of  Colour;  and  the  operation  of  the  minute  parts  of  Powers  of 
bodies  upon  the  nerves  of  the  tongue  and  palate  is  the  Man,  and 
caufe  of  taftes.  Very  curious  difeoveries  have  been  ' 

made  of  the  nature  of  heat  and  its  manner  of  operat-  *  ’ 
ing,  and  an  ample  field  ft  ill  remains.  We  are  like- 
wife  intuitively  certain,  that  body  can  operate  upon 
body  only  by  impulfe  ;  but  how  certain  impulfes  up¬ 
on  certain  organs  fhould  produce  fenfations  in  us  to 
which  there  is  nothing  fimilar  in  the  impelling  body, 
is  equally  unknown  to  the  clown  and  the  philofo- 
pher.  <  ir4 

Such  is  the  diftin&ion  which  in  modern  philofophy  The  doc- 
is  made  between  primary  and  fecondary  qualities  ;  but  trine  of  th® 
it  is  a  diftin&ion  which  was  likewife  well  known  to^omiftsre 
that  fe£l  of  ancient  philofophers  who  were  denominated  fpe<qmg- 
atomifis.  At  the  head  of  thefe  wTere  Thales  and  Py-  qualities, 
thagoras  (k)  ;  and  we  may  infer  from  Ariftotle,  that 
the  fed!  comprehended  almoft  all  the  phyfiologifts  who 
taught  before  himfelfand  Plato:  for  he  favsf,  f  Lib.de 

xou  01  7TMicr\oi  ray  Qv<rioXoym  uro7rairccrov  n  rtoicvn,  nearx  Scnfv  et 
yoi(>  too  cchtMu  X7r}x  7rciov<ri,  text  Us  ory^poclx  u,vxyov<rt  rovs 
%vu,ov$  :  “  Democritus,  and  mofi  of  ihephi/fiologtfis,  fall  cap' 
into  a  great  abfurdity ;  for  they  make  all  fenle  to  be  touch, 
and  refolve  fcnfible  qualities  into  the  figures  of  infen¬ 
fible  atoms.”  And  he  adds,  that  “  the  former  phyfio¬ 
logifts  (without  exception)  laid  not  well,  that  there  is 
no  black  and  white  without  the  fight,  nor  bitter  and 
fweet  without  the  tafte.”  He  elfe where  J  tells  us ,\DeOene- 
that  thofe  philofophers  explained  generation  and  alte-  tatione  et 
ration  without  forms  and  qualities,  by  figures  and  local  Cotrup -  _ 

motion.”  A r,poK^iros  kxi  Atvx.i7T7ros  vroiYirccvris  tx  <ryjt,p.ct\x  tione ,  1  • 
<nj v  aXXoiunv  xui  ty\v  yivinv  ix.  rovl&v  vomcri  }ixx.(>i<ru 
kcci  <rv[y)tQicru  ys teeny  Kut  <pdo(>ocv  rcc%it  dt  xeci  Suru  ctXXoi&aiv. 

“  Democritus  and  Leucippus  having  made  figures  (or 
varioufly  figured  atoms)  the  firft  principles,  make  ge¬ 
neration  and  alteration  out  of  thefe ;  namely,  genera¬ 
tion 


(k)  This  is  denied  by  Bifhop  Warburton,  who  thinks  nothing  better  fettled  than  that  Democritus  and  Leu¬ 
cippus  were  the  authors  of  the  atomic  phyfiology.  We  highly  refpedt  the  learning  and  ingenuity  difplayed  in  the 
Divine  Legation  of  Mofes  ;  but  on  this  point  we  are  convinced  that  its  author  is  miftaken.  Strabo  exprefsly 
affirms,  that  Mofchus  the  Phoenician  was  the  author  of  the  atomic  phyfiology  ;  and  Cudworth  has  proved,  by 
arguments  which  to  us  are  perfectly  fatisfatlory,  that  Thales  and  Pythagoras  were  both  atomifts,  and  that  they 
derived  the  do&rine  from  Phoenicia  or  Egypt.  They  did  not,  indeed,  fpeculatc  in  phyftcs,  but  delivered  their 
dodlrines  as  they  had  received  them  from  tradition,  and  they  referred  all  motion  to  mind  as  its  caufc.  Leu¬ 
cippus  and  Democritus,  we  believe,  were  the  firft  fpeculative  atomifts  :  but  though  they .  refined  upon,  and 
perhaps  improved,  the  mere  mechanical  part  of  the  phyfiology  of  their  mafters,  they  unhappily  dropt  the  better 
part  of  it  ;  and,  baniftiing  mind  from  their  fyftem  of  the-  univerfe,  they  became  materialifts  and  atheifts. 
With  the  fober  and  pious  part  of  philofophers  this  brought  the  atomic  theory  into  difrepute  ;  and  Plato  and 
Ariftotle,  who  were  theifts,  when  they  oppofed  that  theory,  always  pointed  their  arguments  againft  Leucip¬ 
pus  and  Democritus,  which  is  probably  what  led  the  learned  Bifhop  to  confider  thefe  atheifts  as  the  authors  of  the 
atomic  phyfiology. 
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tion  together  with  corruption  from  the  concretion  and 
cretion  of  them,  but  alteration  from  the  ehange  of 
their  order  and  pofition.”  By  the  atomic  phyfiolo- 
*•  £lf^  na™e  of  quality  was  generally  applied  only  to 
ill  ole  things  which  we  have  called  feconclary  qualities . 
The  primary  being  confidered  as  ejfential  to  matter ,  were 
leldom,  if  ever,  called  qualities .  f  hat  the  atoms, 

which  they  held  to  be  the  firft  principl  es  of  bodies, 
were  figured,  folid,  extended,  and  moveable,  is  appa¬ 
rent  not  on  y  from  the  Ihort  view  of  their  fyftem  which 
we  have  given  from  Cudworth,  but  likewife  from  the 
pafiages  which  we  have  juft  quoted  from  Ariftotle  : 
but  the  queftion  debated  between  them  and  their  anta- 
gonifts  was,  whether  thofc  atoms  had  fmell,  tctjle ,  and 
colour  ;  or,  as  it  was  commonly  expreffed,  whether  they 
Bad  qualities  l  Demoeritus,  Leucippus,  and  the  other 
aUmifts,  we  fee,  maintained  that  they  had  not ;  and 
the  following  aecount  of  the  do&rine  of  Protagoras, 
another  philofopher  of  that  fchool,  fhows,  that  on  this 
fubjeft  at  leaf!  the  aneient  advocates  for  the  atomic 
fyftem  reafoned  as  jultly  as  any  of  the  moderns,  and 
much  more  juftly  than  the  Peripatetics  and  Platonifts 
by  whom  they  were  oppofed.  Plato  having  in  his 
Theoetetus  firft  faid  in  general  that  the  philofophy  of 
Protagoras  made  all  things  to  confift  of  a  eommixture 
of  atoms  and  local  motion,  reprefents  his  dodlrine 
concerning  colours  in  particular,  after  this  manner  : 

Firft,  As  to  that  which  belongs  to  the  fight,  you 
muft  conceive  what  is  called  a  white  or  black  eolour, 
not  to  be  any  thing  abfolutely  exifting  either  without 
jour  eyes  or  within  your  eyes  ;  but  black  and  white, 
and  every  other  colour,  is  caufed  by  different  motions 
made  upon  the  eye,  from  obje&s  differently  modified  5 
fo  that  it  is  nothing  either  in  the  agent  or  patient  ab¬ 
folutely,  but  fomething  which  arifes  from  between 
them  both  (l)”  From  this  paffage  it  is  plain,  that 
Protagoras  thought  of  colours  exaftiy  as  Mr  Locke 
thought,  that  they  are  not  real  qualities  exifting  in  bo¬ 
dies,  but  merely  fenfations  excited  in  our  minds  \  and 
indeed  he  is  prefen tly  after  represented  as  having  call¬ 
ed  them  nvy,  iv  miv  (pec<rpx]cc,  certain  fancies  or  appear¬ 
ances  in  us .  But  there  is  in  the  Theoetetus  another  paf- 
fag^,  in  which  a  fuller  account  is  given  of  the  atomic 
philofophy,  to  this  purpofe  :  “  The  principle  upon  which 
all  thefe  things  depend  is  this,  That  the  whole  uni- 
verfe  (m)  is  motion  of  atoms  and  nothing  elfe ;  which 
motion  is  confidered  two  ways,  and  is  accordingly  call¬ 
ed  by  two  names,  all  ion  and  pafjhn.  From  the  mu¬ 
tual  congrefs,  and,  as  it  were,  attrition  of  thefe  to¬ 
gether,  are  begotten  innumerable  offsprings,  which 
though  infinite  in  number,  'yet  may  be  reduced  to  t-wo 
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general  heads,  fenftblcs and  fenfations ,  which  are  both  Of  .1,. 
generated  at  the  fame  time.  The  fenfations  are  feeinv  t'ompofi- 
heartng,  and  the  like  5  and  the  correfponding  fenfible)  "  ' 

are  colours*,  founds,  &c.  Wherefore,  when  the  eve  and  1 
its  proper  objeft  meet  together,  both  the  and 

the  etvsbcn,  the  fenfible  idea  of  white  and  black,  and 
ll’e  °f  feeing,  are  generated  together,  neither 

ot  which  would  have  been  produced  if  thofe  two  bad 
not  met.  The  like  is  to  be  conceived  of  all  other  fen- 
Jibles,  as  hot  and  cold,  &c.  None  of  thefe  are  abfo- 
lute  things  in  themfelves,  or  real  qualities  in  external 
obje&s ;  but  they  are  begotten  from  the  mutual  con¬ 
grefs  of  agent  and  patient,  and  that  by  motion.  So 
that  neither  the  agent  has  any  fuch  thing  in  it  before 
its  congrefs  with  the  patient,  nor  the  patient  before 
its  congrefs  with  the  agent.  But  the  agent  and  pa- 
tient  meeting  together,  and  begetting  fenfation  and 
JenJibles ,  both  the  object  and  the  fentient  are  forthwith 
made  to  be  fo  and  fo  qualified ;  as  when  honey  is 
tailed,  the  fenfation  of  tailing,  and  the  quality  of 
fweetnefs,  are  begotten  together,  though  the  fenfation 
be  vulgarly  attributed  to  the  taller,  and  the  quality  of 
fweetnefs  to  the  honey  ”  The  conclufion  of  all  which 
is  fummed  up  thus,  c-J  1,  ««*,  adlc  xxf  uu%,  xXXx  rm  am 
ytyytrSxi :  “  Not  one  of  thefe  fenfible  things  is  any  thing 
abfolutely  in  the  object  without,  but  they  are  all  gene¬ 
rated  or  made  relative  to  the  fentient  (n).” 

.  The  language  of  ancient  philofophy  was  defective 
in  precision  ;  terms  were  ufed  vaguely  and  improperly, 
fo  that  the  meaning  of  the  author  is  often  to  be 
colle&ed  only  from  the  context.  When  Protagoras 
is  here  made  to  fay,  that  when  the  agent  and  patient 
meet  together,  both  the  objeft  and  the  fentient  are 
forthw  ith  made  to  be  fo  and  fo  y u a l if  ed  j  as  when  ho¬ 
ney  is  tailed,  the  fenfation  of  tailing  and  the  quality 
of  fweetnefs  are  begotten  together  5  it  could  not  be 
his  meaning,  that  any  real  change  is  made  upon  the 
external  obje&  merely  by  our  tailing  it,  but  only 
that  the  aflual  fenfation  and  the  fenfible  idea  of  fweet¬ 
nefs  are  produced  at  once  5  juft  as  he  had  faid  before, 
that  the  fenfible  idea  of  white  or  black,  and  the  fen¬ 
fation  of  feeing,  are  generated  together.  If  his  words 
be  thus  interpreted  they  exprefs  a  noble  truth  ;  and 
toe  v.  hole  paffage  fhows,  that  the  ancient  atomic 
theory  diftered  not  from  the  theory  of  Des  Cartes, 

Newton,  and  Locke,  being  the  nioft  rational,  as  well 
as  the  earlieft  fyftem  of  phyfics  with  which  we  have 
any_ acquaintance.  By  diverting  body  of  ejenf.al forms 
dillindt  from  matter  and  motion,  and  by  giving  to  the 
firft  matter  extension  and  folidity,  it  renders  the  cor¬ 
poreal  world  intelligible  ;  and'  accounts  for  thofr  ap¬ 
pearances 


(L)  r mvv  c-SIxr,  xxlx  rcc  c^xlx  vgJl.y,  i  h  y^ufta  Xsvxcy  av%  Sian  n  t%a  rm  cm  ouuxU, 

ulXxyn  xulMvx.y  xx.  cnovy  x'/.Xo  ix  r «  t*>  efifUlm  ~f95  rr,y  wp>rr,xWexy 

°  h  t,m‘  <P*r'ly  Xi^X}  ™  *i*6**>*fU»y  xKXx  fcflx %u  r< 

(M)  Protagoras  was  a  follower  of  Leucippus  and  Democritus  in  every  thing,  and  of  courfe  an  atheift— This 
however,  does  not  hinder  him  from  having  been  a  correct  phyfiologift  with  refpecl  to  the  compofition  of  body  ; 
and  as  uch  only  is  he  quoted  by  us.  It  is,  lndee  f,  melancholy  to  think,  that  there  wa3  hardly  a  fe&  of  ancient 
phi  101  op  hers  m  which  there  vvere  not  many  atheifts. 

(>  4*  is  *  vvv  tXyopsv  ttxvJol  UfTijr cci  «  h  ^  to  noev  xtvwts  >J>  *cct  01XX0  nap*  rovlo  ovhv  rri?  & 

To5"’  '**”<?>.  T‘  ««»» *%•>,  «  h  xurxta,  &c— See  the  Tkccetetus ;  fee 

2I10  Cudwortk  s  Intelle&ual  System 9  book  i*  chap.  i. 
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bodies  exhibit,  are  the  refult  of  the  different  contex-  £  °“e*of 
ture  of  their  infenfible  parts.  Thus,  gold  and  lead  are  Bo(iies< 
compofed  of  the  fame  primary  matter,  but  the  atoms 
or  minute  parts  of  that  matter  are  in  the  one  fubftance 
differently  combined  from  what  they  are  in  the  other  ; 
and  this  different  combination  is  the  foie  caufe  that 
gold  is  fpecifieally  heavier  than  lead,  more  dudtile, 
and  of  a  different  colour,  &c.  For  the  very  fame 
reafon,  iron  is  harder  than  cither  gold  or  lead,  fpeci¬ 
fieally  lighter,  and  polkffed  of  many  other  fenfible 
qualities  which  are  not  found  in  either  of  thefe  fub- 
flances.  One  vegetable  differs  from  another  exter¬ 
nally  in  fize,  colour,  tafle,  fmell,  rapidity  of  growth, 
and  proportion  of  parts,  &c.  :  but  all  vegetables  are 
|,u„H5  ,u  uuuy,  .,0  VU..J  I1-.. — 1  ti  —  .  compofed  of  the  fame  matter;  and  the  external  de¬ 

part  of  our  fubiect  ;  but  there  is  ftill  more  to  be  done,  ference  which  prevails  among  them  is  the  relult  ot  a 
Metaphyficians,  ancient  and  modern,  have  introduced  QT'rl  rr’r't,nvl  °f  '  lp"'  infenfible  narts. 


Chap.  II. 

Of  the  pearances  which  are  called  fecondary  qualities,  in  a 
EITences  of  manner  perfectly  fatisfadlory.  Ariflotle  indetd  op- 
Bodies.  the  atomic  philofophy,  and  had  influence  e- 

^  1  nough  to  bring  it  into  difrepute  for  many  ages  ;  but 
wdien  he  infilled  that  the  two  conftituent  principles  of 
body  are  matter  and  form ,  both  independent  of  all  fen- 
tient  beings,  and  which  may  be  conceived  as  exifting 
diftindt  from  each  other,  he  fubflituted  for  a  Ample 
and  fublime  theory  an  abfurd  and  incomprehenfible 
fidtion. 

Chap.  II.  Of  the  Essences  0/"  Bodies. 
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The  eflen-  HAVING  treated 

ccs  of  bodies  p0Wers  0f  body, 
relult,  1 


of  the  fub fiance,  qualities,  and 
we  may  feem  to  have  exhaufted  this 


another  term  into  the  fcience,  to  denote  that  which 
diftinguifhes  one  fpecies  or  fort  of  bodies  from  all 
other  fpecies  or  forts  ;  and  this  term  we  fhall  briefly 
explain.  Gold  is  apparently  different  from  lead,  and 
from  every  other  fpecies  of  metal ;  a  liorfe  is  appa¬ 
rently  different  from  an  ox,  and  from  every  other 
fpecies  of  animals  ;  and  all  animals  apparently  dif¬ 
fer  from  all  vegetables,  as  vegetables  differ  from 
metals. 

according  It  *s  only  with  the  bodies,  not  the  minds  of  animals, 
to  the  Peri- that  we  are  at  prefent  concerned:  and  we  have  feen 
patetics  and  that  all  bodies  are  compofed  of  the  fame  matter. — 
Piatonifts,  what  then  is  it  that  makes  different  bodies  exhibit 
fibrins1*  to  us  different  appearances  ;  or,  in  other  words, 

how  come  they  to  be  poffeffed  of  fuch  different  qua¬ 
lities  and  powers  ?  It  is  (fay  the  followers  of  Plato 
and  Ariflotle)  from  their  having  different  effential 
forms,  by  which  every  natural  fubftance  is  cffentially 
charadlerized  ;  for  of  every  animal,  vegetable,  or  me¬ 
tal,  &c.  there  is  a  fomi  conceived,  as  exilling  before 
the  individuals  in  which  it  is  incorporated,  from  which 
refult  all  the  properties  of  that  animal,  vegetable,  or 
metal,  fueh  as  figure,  fi%e,  colour,  and  the  other  quali¬ 
ties  perceptible  by  our  fenfes  :  but  this  internal  and 
effential form  itfelf,  from  which  all  other  forms  refult, 
is  not  perceptible  by  our  fenfes,  nor  even  by  our  un- 
derftanding  diredlly  and  immediately,  nor  otherwife 
than  by  the  analogy  formerly  mentioned.  Thefe  ef- 
fential  forms,  we  are  told,  mean  fomething,  which, 
though  different  from  matter,  can  yet  never  fubfift 
without  it  ;  fomething  which,  united  with  it,  helps 
to  produce  every  compofitc  being,  that  is  to  fay,  in 
other  words,  every  natural  fubilance  in  the  vifible 
world. 

This  affertion  Mr  Harris  fubmits  with  deference  to 
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but  thefe 


no  ex  1  it 
tfnee. 


forms  have  his  contemporaries  ;  becaide  (fays  he)  “  I»  fpeak  per¬ 
haps  of  fpedlres  as  {hocking  to  fome  philofophers  as 
thole  were  to  Aineas  which  he  met  in  his  way  to 
hell — Terribiles  vifu  forince”  The  elegant  author’s  un- 
willingnefs  to  frighten  his  contemporaries,  was  a  proof 
of  his  amiable  and  benevolent  difpofition  ;  but  he  need¬ 
ed  not  to  have  fuffered  from  any  fuch  apprehenfion. 
Thofe  fpedlres,  apparently  fo  dreadful,  had  long  before 
been  laid  to  refl  by  the  incomparable  Cud  worth,  who 
has  demon ftrated,  that  effential forms  different  from  mat¬ 
ter  and  motion,  as  they  have  no  real  exiflence,  had  no 
plaee  in  the  1110ft  ancient  philofophy  ;  and  that  the  dif¬ 
ferent  appearances  or  fenfible  qualities  which  difterent 
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different  ftrudlure  and  motion  of  their  infenfible  parts. 

The  fame  is  to  be  fa  id  of  the  differences  which  pre¬ 
vail  among  the  bodies  of  animals  *,  they  all  refult  from 
internal  organization  and  motion,  and  from  nothing 
elfe,  whatever  be  the  immediate  caufe  of  that  motion. 

This  particular  internal  texture  and  motion  of  in-  The  real  ef- 
fenfible  parts,  is  that  which  makes  one  fort  of  bodies  fences  of 
differ  externally  from  every  other  fort  of  bodies;  and ^Hes^un- 
it  is  by  modern  metaphyficians  called  the  real  effence  u£0WXl 
of  bodies.  Thus,  that  internal  texture  of  minute  parts,  * 
which  makes  gold  of  a  bright  yellow,  extremely  duc¬ 
tile,  fpecifieally  heavier  than  all  other  metals,  and  fo- 
luble  in  aqua  regia,  is  the  real  effence  of  gold  ;  but 
what  that  effence  is  in  itfelf  no  man  can  tell,  as  Ave 
perceive  only  the  qualities  Avhich  refult  from  it.  We 
are,  however,  certain,  that  it  is  different  from  the  real 
effences  of  lead  and  iron,  bccaufe  it  produces  different 
effedls  from  thofe  which  are  produced  by  theiee  lienees; 
and  different  effedts  are  never  produced  in  the  fame 
circum fiances  by  the  fame  caufe.  . 

We  have  called  the  internal  texture  and  motion  ef]\rop.*inaj 
the  infenfible  parts  of  bodies,  their  real  effences,  to  di-  effences, 
ftinguifh  them  from  other  effences  which  are  only  nomi-  vhat  they 
rial,  and  Avith  which  Ave  are  pcrfe&ly  acquainted,  be-are’ 
eaufe  they  are  the  fabrication  of  our  own  minds. — * 

Thus,  a  beautiful  bright  yellow,  a  eertain  fpecific  gra¬ 
vity,  extreme  dudlility,  and  folubility  in  aqua  regia , 
are  the  qualities  by  Avhieh  avc  diflinguifh  gold  from 
all  other  metals.  Of  thefe  qualities  Ave  frame  a  fort  of 
general  conception,  Avhich  we  call  the  effence  of  gold  ; 
and  every  fubftance  in  AAThich  avc  find  this  effence,  Ave 
clafs  under  the  fpecific  name  gold.  For  though  it  is 
obvious  that  our  conceptions  cannot  be  the  r eat  effences 
of  things  external,  yet  are  they  fufficient  guides  to 
thefe  effences,  as  avc  know  that  bodies  Avhich,  being  all 
formed  of  the  fame  matter,  have  the  very  fame  fenfible 
qualities,  mu  ft  like  wife  have  the  fame  internal  organiza¬ 
tion  or  texture  of  parts,  becaufe  it  is  only  in  that  orga¬ 
nization  or  texture  that  one  body  can  differ  from  another. 

_ And  fo  much  for  bodily  fubftanee,  qualities,  and  ef¬ 
fences. 


Chap.  III.  Of  the  Existence  ^Matter. 
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We  have  endeavoured  to  prove,  that  all  corporeal  Berkeley 
fubftances  confift  of  minute  atoms,  folid  and  extended  ;  attempts  to 
and  that  the  fenfible  qualities  of  every  body  refult  fromdemon- 
the  combination  and  motion  of  the  atoms  of  which  that 
body  is  compofed  The  celebrated  Berkeley,  bifhop  of n0‘ ‘ 

4  I  Cloyne,  ence. 


The  view 
of  his  then 
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Exiiten  *  Of  T0yne’  h°WCVer’  attempted  to  demonftrate  that  thefe 
Matter  at?ms  r  ?°  rt'al  exiftence  5  and  that  the  very  fuppo- 

‘ - v -  |l0n  u  a  folid>  extended,  and  inert  fubllance,  being 

the  archetype  of  our  ideas,  involves  in  it  an  abfurdity 
and  contradidion.  J 

It  is  univerfally  allowed,  that  all  our  knowledge  of 
matter  is  derived  through  the  fenfes,  either  imnredi- 
attdy  in  the  very  ad  of  fenfation,  or  mediately  by  an 
alluviation  which  is  refolvable  into  a  proeefs  of  rea¬ 
soning.  According  to  the  principles  whieh  we  have 
Itated,  and  laboured  to  eftablilh,  matter  itfelf  is  no 
immediate  objed  of  the  fenfes ;  and  as  thefe  are  the 
principles  upon  which  the  bithop  ereded  his  demon- 
itration,  it  will  be  incumbent  upon  us  to  confider  his 
theory,  becaufe  it  has  been  reprefen  ted  as  in  the 
higheft  degree  pernicious,  and  as  leading  to  univerfal 
lcepticifm. 

oi  ms  then  '(  'aG  ^e  E(Fay  on  the  Nature  and  Immu- 

ry  given  by  tutnUty  of  L>uth ,  reprefents  Berkeley  as  teaching  us, 
hisantago-  “that  external  objetfs  (that  is,  the  things  which  we 
take  for  external  objeds)  are  nothing  but  ideas  in 
our  minds ;  in  other  words,  that  they  are  in  every  re- 
JpsB  different  from  what  they  appear  to  be  ;  that  mat¬ 
ter  exifls  not  but  in  our  minds  ;  and  that  independent 
on  us  and  our  faculties,  the  earth,  the  fun,  and  the 
flarry  heavens,  have  no  exiftence  at  all ;  that  a  lighted 
candle  hath  not  one  of  thofe^  qualities  which  it  appears 
to  have  ;  that  it  is  not  white  nor  luminous,  nor  round, 
nor  diviiible,  nor  extended  ;  but  that,  for  any  thing 
we  know,  or  can  ever  know  to  the  contrary,  it  may 
be  an  Egyptian  pyramid,  the  king  of  Pruffia,  a  mad 
dog,  the  lfland  of  Madagafcar,  Saturn’s  ring,  one  of 
the  Pleiades,  or  nothing  at  all.”  With  refpea  to  the 
confequences  of  this  theory,  he  affirms,  that  “  it  is 
fubverfive  of  man’s  mod  important  intereffs,  as  a  moral, 
intelligent  and  percipient  being ;  and  not  only  fo,  but 
alfo,  that  if  it  were  univerfally  and  ferioufly  adopted, 
the  diflolution  of  fociety,  and  the  deffruftion  of  man¬ 
kind,  would  neceflarily  enfue  within  the  compafs  of  a 
month.” 


The  diflolution  of  foeiety  and  the  deflation  of 
mankind  are  indeed  difmal  confequences — enough  to 
make  a  man  fhudder  in  his  clofet.  But  do  they  really 
flow  from  Berkeley’s  fyftem  ?  They  certainly  do,  if  it 
be  the  aim  of  that  fyftem  to  prove  that  a  candle  has 
not  any  one  quality  which  it  appears  to  have,  and  that 
it  may  be  a  mad  dog  ;  for  ftiould  all  philofopbers,  by 
fome  means  or  other,  become  converts  to  the  theory 
of  Berkeley,  as  we  know  that  the  biftiops  Sherlock, 
Smalridge,  and  others,  ^ually  did,  the  diflfolution  of 
fociety  and  the  deftru(ftion  of  mankind  would  indeed 
be  inevitable.  The  fcribbling  race,  by  ufing  mad  dogs 
for  candles,  would  all  become  infe6kd  with  the  hydro¬ 
phobia  ;  and  having  their  natural  irritability  augmented 
by  the  canine  rabies,  they  would  bite  and  tear  till  not  a 
162  human  being  were  left  alive. 

A  view  ®f  But  to  drop  this  ludicrous  ftyle,  fo  unfuitable  to 
givenby7  PhilofoPhical  inveftigation  and  calm  inquiry,  we  beg 
fumielu  leave  t0  that  the  theory  of  Berkeley  is  here 

totally  and  grofsly  mifreprefented,  and  that  not  one 
of  thofe  dangerous  confequences  which  flow  from  that 
mifreprefentation  can  be  fairlv  deduced  from  any  thing 
taught  in  The  Principles  of  Human  Knowledge  and  the 
Diet l '> ‘  lies  or,  the  Evidence  of  Matter .  So  far  is  Berke¬ 
ley  from  teaching  that  external  things  are  nothing  but 
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ideas  in  our  minds,  and  that  they  are  in  every  refpea  Ofth, 
dinerent  from  what  they  appear  to  be,  that  he  teaches  Ex.ikace  <a 
the  very  reverfe  of  this  in  the  plained  language  pof- 

Able.  «  I  am  of  a  vulgar  cad  (fays  he),  fimpk  enough  ‘ - - - - 

to  believe  my  fenfes,  and  leave  things  as  I  find  them 
It  is  my  opinion,  that  the  real  things  are  thofe  very 
things  I  fee  and  feel  and  perceive  by  my  fenfes.  That 
a  thing  fhould  really  be  perceived  by  my  fenfes,  and 
at  the  fame  time  not  really  exid,  is  to  me  a  plain  con- 
tradidhon.  When  I  deny  fenfible  things  an  exiftence 
out  ot  the  mind,  I  do  not  mean  my  mind  in  particu¬ 
lar,  but  all  minds.  Now  it  is  plain  they  have  an  ex¬ 
igence  exterior  to  my  mind,  finee  I  find  them  bv  ex¬ 
perience  to  be  independent  of  it.  There  is  therefore 
fome  other  mind  wherein  they  exid  during  the  intcr- 
va!s  between  the  times  of  my  perceiving  them;  as 
like  wife  they  did  before  my  birth,  and  would  do  after 
my  annihilation.  And  as  the  fame  is  true  with  retard 
to  all  other  finite  created  fpirits,  it  neceflarily  follows 
there  is  an  omnipotent  eternal  mind ,  which  knows  and 
comprehends  all  things,  and  exhibits  them  to  our  view 
in  fuch  a  manner,  and  according  to  fucli  rules,  as  lie 
himfelf  hath  ordained,  and  are  by  us  termed  the  laws 
of  nature.” 

So  far  is  Berkeley  from  teaching  that,  independent 
on  us  and  our  faculties,  the  earth,  the  fun,  and  the 
llarry  heavens,  have  no  exiftence  at  all,  and  that  a 
lighted  candle  has  not  one  ot  thofe  qualities  which  it 
appears  to  have,  that  he  over  and  over  affirms  the  di¬ 
rect  contrary ;  that  the  univerfe  has  a  real  exiftence 
in  the  mind  of  that  infinite  God,  in  whom,  according 
to  the  feriptures,  we  all  live,  and  move,  and  have  nur 
being;  that  a  lighted  candle  has  not  only  all  thofe  qua¬ 
lities  vvhich  it  appears  to  have,  but  that,  with  refpe& 
to  us,  it  has  nothing  elfe  ;  that  fo  far  from  being  con¬ 
tinually  deceived  by  our  fenfes,  we  are  never  deceived 
by  them  ;  and  that  all  our  miftakes  concerning  matter 
are^  the  refult  of  falfe  inferences  from  true  fenfations. 

The  bifhop  makes  the  lame  diftin&ion  that  we  have 
made  between  ideas  and  notions  ;  reftraining  the  ufe 
of  the  former  term  to  denote  the  relias  of  lenfation, 
and  employing  the  latter  to  denote  our  knowledge  or 
conception  of  fpirits  and  aU  fuch  objeas  as  are  not 
perceived,  by  ft  nfe.  He  likewife  affirms,  that  we  can 
have  no  idea  of  an  external  inert  fubftanee ;  becaufe 
an  idea  can  be  like  nothing  but  another  idea,  or  the 
fenfation  of  which  it  is  a  relia  :  and  as  all  mankind 
admit  that  ideas  and  fenfations  can  have  no  exiftence 
but  in  the  mind  of  a  percipient  being,  he  there  fore 
infers  that  we  can  have  no  idea  of  any  thing  exifting 
un perceived,  and  bv  confequenee  can  have  no  idea  of 
matter  in  the  philofophical  fenfe  of  that  word.  So¬ 
lidity,  extenflon,  diviflbility,  motion,  figure,  colour, 
tafte,  .  and  all  thofe  things  which  are  ufually  called 
qualities  primary  and  fecondary,  being  according  to 
him  mere  ideas,  can  have  no  exiftence  but  in  a  mind 
perceiving  them  ;  but  fo  far  is  be  from  fuppofmg  their 
exiftence  to  depend  upon  the  perception  of  our  minds, 
that  he  fays  exprefsly,  “  When  in  broad  day-light  I 
open  my  eyes,  it  is  not  in  my  power  to  choofe  whe¬ 
ther  I  {hall  fee  or  no,  or  to  determine  what  particidar 
obje&s  fhall  prcfent  themfelves  to  mv  view  ;  and  fo 
likewife  as  to  the  hearing  and  other  fenfes,  the  ideas 
imprinted  on  them  are  not  creatures  of  m\  will.  The  re 
is  therefore  fome  other  will  or  fpirit  that  produces 

them. 
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Chap-  III- 

Oi  the  them.  The  queflion  between  the  materialifts  and  me 
Exiftence  of  not?  Whether  things  have  a  real  exiftence  out  of 
fatten  tjie  mjncj  0f  (/^s  or  tJl(lt  perfon  ?  but,  Whether  they 
L  T  have  an  abfolute  exiftence,  diftinft  from  being  perceiv¬ 
ed  by  God ,  and  exterior  to  all  minds  $  I  affert,  as  well 
as  they,  that  fince  wc  arc  affe&ed  from  without,  we 
muft  allow  powers  to  be  without  in  a  being  diftinft 
from  ourfelves.  So  far  we  are  agreed.  But  then  we 
differ  as  to  the  kind  of  this  powerful  being*  I  will 
have  it  to  be  fpirit ;  they  matter,  or  I  know  not 
what  third  nature.  Thus  I  prove  it  to  be  fpirit  : 
From  the  effefts  I  fee  produced,  I  conclude  there  are 
actions  ;  and  becaufe  actions,  volitions  (for  I  have  no 
notion  of  any  a&ion  diftinft  from  volition)  ;  and  be¬ 
caufe  there  are  volitions,  there  muft  be  a  will.  Again, 
The  things  I  perceive  muft  have  an  exiftence,  they  or 
their  archetypes,  out  of  my  mind  :  but  being  ideas, 
neither  they  nor  their  archetypes  can  exift  other  wife 
than  in  an  underftanding  :  there  is  therefore  an  under- 
ftanding.  But  wrill  and  underftanding  conftitute  in 
the  ftri&eft  fenfe  a  mind  or  fpirit.  The  powerful 
caufe,  therefore,  of  my  ideas  is,  in  ftri&  propriety  of 
fpeech,  a  fpirit.” 

That  thco-  This  is  a  faithful  abftraft  of  Berkeley’s  theory  given 
ry, however  in  his  own  words.  Matter,  according  to  him,  can- 
improbable,  not  be  the  pattern  or  archetype  of  ideas,  becaufe  an 
certainly  jjca  can  rcfemble  nothing  but  another  idea,  or  the 
fenfation  of  which  it  is  a  icli&.  Matter,  he  thinks, 
cannot  be  the  caufe  of  ideas  \  for  every  caufe  muft  be 
active,  and  matter  is  defined  to  be  inert  and  incapable 
of  action.  He  therefore  infers,  that  all  our  fenfations 
qf  what  we  call  the  qualities  of  body  are  the  effeft  of 
the  immediate  agency  of  the  Deity  upon  our  minds  *, 
and  that  corporeal  fubftance  has  no  exiftence,  or  at 
leaft  that  we  have  no  evidence  of  its  exiftence.  1  hat 
fueh  may  pofjihly  be  the  origin  of  our  fenfations,  no 
man  will  deny  who  refledls  upon  the  infinite  power  and 
wifdom  of  the  Agent  from  whom  they  are  faid  to  pro¬ 
ceed.  Dr  Reid  himfelf,  the  ableft  of  all  Dr  Berke¬ 
ley’s  opponents,  frankly  acknowledges  that  no  man 
«  can  fhowq  by  any  good  argument,  that  all  our  fen¬ 
fations  might  not  have  been  as  they  are,  though  no 
bodv  or  quality  of  body  had  ever  exifted.” 

In  its  confequences  we  do  not  pereeive  that  this 
theory  can  be  hurtful  either  to  religion,  to  virtue, 
or  to  the  bufinefs  of  common  life  ;  for  it  only  ex¬ 
plodes  the  notion  of  a  fubftratum,  which,  though  it 
may  have  a  real  exiftence,  was  never  thought  of  by 
the  generality  of  mankind  in  any  nation  under  hea¬ 
ven.  Dr  Beattie  indeed  affirms,  that  in  “  lefs  than  a 
month  after  the  non-exiftence  of  matter  ftiould  be  uni- 
verfally  admitted,  he  is  certain  there  could  not,  with¬ 
out  a  miracle,  be  one  human  creature  alive  on  the 
face  of  the  earth.”  But  this  affertion  muft  be  the 
eonfeqnence  of  his  miftaking  Berkeley’s  non-exiftence 
of  matter  for  the  non-exiftence  of  fenfible  objefts,  the 
reality  and  exiftence  of  which  the  biftiop  never  denied. 
On  the  contrary,  he  exprefsly  fays,  “  We  are  fure 
that  we  really  fee,  hear,  feel  ;  in  a  word,  that  we  are 
affe&ed  with  fenfible  impreffions  ;  and  how  are  we 
concerned  any  farther  ?  I  fee  this  cherry,  I  feel  it,  I 
tafe  it  •,  and  I  am  fure  nothing  cannot  be  feen,  or  felt, 
or  tafted  :  it  is  therefore  real.  Take  away  the  fenfa¬ 
tions  of  foftnefs,  moifture,  rednefs,  tartnefs,  and  you 
take  away  the  cherry.”  All  this  is  equally  true  and 
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equally  conceivable,  whether  the  combined  fenfations 
which  indicate  to  us  the  exiitence  of  the  chcny  be  >iat,cr< 

the  effect  of  the  immediate  agency  of  God  or  of  the  , - t 

impulfe  of  matter  upon  our  minds  ;  and  to  the  lives 
of  men  there  is  no  greater  danger  in  adopting  the  for¬ 
mer  than  the  latter  opinion.  165 

But  it  has  been  laid,  that  Berkeley’s  do&rine  necef-  A  confer 
farily  leads  to  l’cepticifm  in  religion,  as  the  fame  kind  ofq^nce^of 
reafoning  which  he  employs  to  prove  the  non-exiftcnce  j 

of  matter,  operates  equally  againft  the  exiftence  of  mind,  wMch 
and  confequemly  againft  the  poffibility  of  a  future  ftate 
of  rewards  and  puniihments.  “  1  he  rational  ifiue  of 
this  fyftem  (we  are  told)  is  fcepticifm  with  regard  to 
every  thing  excepting  the  exiftence  of  our  ideas  and 
their  neceffary  relations.  For  ideas  being  the  only 
obje&s  of  thought,  and  having  no  exiitence  but  when 
we  are  confciuus  of  them,  it  neceffarily  follows,  that 
there  is  no  object  of  our  thought  which  can  have  a 
continued  and  permanent  exiftence.  Body  and  fpi¬ 
rit,  caufe  and  effed,  time  and  fpace,  to  which  we  were 
wont  to  aferibe  an  exiftence  independent  of  our 
thought,  all  are  turned  out  of  exiftence  by  this  (liort 
dilemma  :  Either  thofe  things  are  ideas  of  fenfation 
or  reflexion,  or  they  are  not :  If  they  are  ideas  of 
fenfation  or  reflexion,  they  can  have  no  exiitence, 
but  when  we  are  confcious  of  them  :  If  they  are  not 
ideas  of  fenfation  or  reflection,  they  are  words  without 
any  meaning.” 

This  fophifm  was  advanced  as  a  confequence  from 
Berkeley’s  principles  by  Mr  Hume  ;  and  upon  thefe 
principles  it  has  been  deemed  unanfwerable  ly  iubfe- 
quent  philofo pliers  of  great  merit.  But  is.  it  really 
a  part  of  Berkeley’s  fyftem,  or  can  it  be  fairly  infer¬ 
red  from  the  principles  on  which  that  fyftem  is  built  ? 

Thefe  queftions  it  is  fit  that  Berkeley  ffiould  anfwer 
for  himfelf  1  and  we  (hall  venture  to  affert,  that  his 
anfwer  will  be  perfe&ly  fatisfaftory  to  every  reader  who 
attends  to  the  diftin&ion,  which,  after  the  bifhop,  we 
have  ftated  between  ideas  and  notions.  166 

Though  we  believe  this  dangerous  inference  from  that  author 
Berkeley’s  principles  is  commonly  attributed  to  Hume  kreiaw  an« ' 
as  its  author,  it  did  not  efcape  the  fagaeity  oi  the  bi¬ 
ftiop  himfelf.  In  the  third  dialogue,  Hyias,  who  pleads 
for  the  exiftence  of  matter,  thus  objeCls  to  the  reafon¬ 
ing  of  his  antagonift.  “  Notwithftanding  all  you  have 
faid,  to  me  it"  feems,  that  according  to  your  own  way 
of  thinking,  and  in  confequence  of  your  own  principles, 
it  ffiould  follow,  that  you  are  only  a  fyftem  of  boat¬ 
ing  ideas,  without  any  fubftance  to  fupport  them. 

Words  are  not  to  be  ufed  without  a  meaning.  And  as 
there  is  no  more  meaning  in  fpiritual  fubftance  than 
in  material  fubftance,  the  one  is  to  be  exploded  as  well 


as  the  other.” 


1 


To  this  Philonus  anfwers  :  “  How  often  muft  I  re- obviated, 
peat,  that  I  know  or  am  confcious  of  my  own  being  j but 
and  that  I  myfelf  am  not  my  ideas,  but  fomewhat 
elfe  j  a  thinking  a&ive  principle,  that  perceives,  knows, 
wills,  and  operates  about  ideas  :  I  know  that  I,  one 
and  the  fame  felf,  perceive  both  colours  and  founds  \ 
that  a  colour  cannot  perceive  a  found,  nor  a  found 
a  colour  ;  that  I  am  therefore  one  independent  prin¬ 
ciple,  diftinCt  from  colour  and  found  *,  and,  for  the 
fame  reafon,  from  all  other  fenfible  things  and  inert 
ideas.  But  I  am  not  in  like  manner  confcious  either  of 
tke  exiftence  or  effence  of  matter.  Farther,  I  know 
4  I  2  what 
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of  what:  I  mean,  when  I  affirm  that  there  is  a  fpiritual 
fubftance  or  fupport  of  ideas  j  i.  e.  that  a  fpirit  knows 
and  perceives  ideas. .  But  I  do  not  know  what  is 
meant,  when  it  is  faid  that  an  unperceiving  fubftance 
hath  inherent  in  it,  and  fupports,  either  ideas  or  the 
archetypes  of  ideas.  In  the  very  notion  or  definition 
of  material  fubftance  there  is  included  a  manifeft  re¬ 
pugnance  and  ineonfiftency.  But  this  cannot  be  faid 
of  the  notion  of  fpirit.  That  ideas  fhould  exift  in 
what  doth  not  perceive,  or  be  produced  by  what  doth 
not  a£t,  is  repugnant.  But  it  is  no  repugnancy  to 
fay,  that  a  perceiving  thing  fhould  be  the  fubjed  of 
ideas,  or  an  a&ive  being  the  caufe  of  them.  That 
I,  who  am  a  fpirit  or  thinking  fubftance,  exift,  I 
know  as  certainly  as  I  know  that  my  ideas  exift.  I 
know  likewife  what  I  mean  by  the  terms  /  and 
>  and  I  know  this  immediately  or  intuitively  ; 
though  I  do  not  perceive  it  as  I  perceive  a  triangle, 
a  colour,  or  a  found.  Ideas  are  things  ina&ive  and 
perceived  ;  and  fpirits  a  fort  of  beings  altogether  dif¬ 
ferent  from  them,  by  which  they  are  perceived.  I  do 
not,,  therefore,  fay,  that  my  foul  is  an  idea,  or  like 
an  idea.  However,  taking  the  word  idea  in  a  large 
fenfe,.  my  foul  may  be  faid  to  furnifh  me  with  an  idea, 
that  is,  an  image  or  likenefs  of  God,  though  indeed 
extremely  inadequate.  For  all  the  notion  I  have  of 
God  is  obtained  on  reflecting  on  my  owTn  foul, 
heightening  its  powrers,  and  removing  its  imperfec¬ 
tions..  I  have,  therefore,  though  not  an  ina&ive  idea, 
yet  in  myfelf  fome  fort  of  an  active  thinking  image 
of  the  Deity.  And  though  I  perceive  him  not  by 
fenfe,  yet  I  have  a  notion  of  him,  or  know  him,  by 
reflexion  and  reafoning.  My  own  mind  and  my  ovtn 
ideas  I  have  an  immediate  knowledge  of  ;  and  by  the 
help  of  thefe  do  immediately  apprehend  the  pofiibility 
of  the  exiftence  of  other  fpirits  and  ideas.  Farther, 
from  my  being,  and  from  the  dependency  I  find  in 
myfelf  and  my  ideas,  I  do  by  an  aft  of  re’afon  necefi- 
fari/y  infer  the  exiftence  of  a  God,  and  of  all  created 
things  in  the  mind  of  God.  It  is  granted  that  w^e 
have  neither  an  immediate  evidence,  nor  a  demonftra- 
tive  knowledge,  of  the  exiftence  of  other  finite fipirits  ; 
but  it  will  not  therefore  follow,  that  fueh  fpirits  arc 
on  a  footing  with  material  fubftances  :  if,  to  fuppofe 
the  one  be  inconfiftcut,  and  if  it  be  not  inconfiftent  to 
fuppofe  the  other  ;  if  the  one  can  be  inferred  by  no 
argument,  and  there  is  a  probability  of  the  other  ;  if 
we  fee  figns  and  effe&s  indicating  diftinfl  finite  a- 
gents  like  ourfelves,  and  fee  no  fign  nor  fymptom  what¬ 
ever  that  leads  to  a  rational  belief  of  matter.  I  fay, 
laftly,  that  I  have  a  notion  of  fpirit,  though  I  have 
not,  ftri&ly  fpeaking,  an  idea  of  it.  I  do  not  per¬ 
ceive  it  as  an  idea,  of  by  means  of  an  idea  ;  but  know 
it  by  reflection.  Whereas,  I  neither  perceive  matter 
objectively  as  I  do  an  idea,  nor  know  it  as  I  do  my- 
feif  by  a  reflex  act  ;  neither  do  I  mediately  apprehend 
it  by  fimilitude  of  the  one  or  the  other,  nor  yet 
collect  it  by  reafoning  from  that  which  1  know 
immediately.  All  which  makes  the  cafe  of  mat¬ 
ter  widely  different  from  that  of  the  Deity  and  all 
fpirits. 

Thus  far  wc  think  Berkeley’s  theory  tenible,  and 
its  ccnfequences  harmlefs.  That  by  the  immediate 
agency  of  the  Deity  all  our  fenfations  might  be  what 
they  are,  though  matter  had  no  exiftence,  "we  think  he 
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has  proved  by  arguments  unanfwerable  ;  and  we  are  Of  the 
li&ewile  of  opinion,  that  by  admitting  the  evidence  Exiftence  oi 
of  fenfe,  confcioufnefs,  and  reafon,  in  their  fulleft  ex-  Matter* 
tent,  and  by  diftinguifliing  properly  between 
things  of  which  wc  have  ideas  and  thofe  of  which  we  not  fatif, 
have  notions ,  he  has  fufficiently  fecured  the  exiftenee^d  with 
of  fpirits  or  percipient  beings,  and  obviated  the  irre-  *h;s» hc 
ligious  fophiftry  of  Hume  before  it  was  conceived  by  .denav°^s  to 
that  author.  But  the  good  bifliop  ftops  not  here,  exiftence  of 
J\ot  latisned  with  proving  that  all  our  fenfations  lead  matter  im- 
us  immediately  to  the  Deity,  and  that,  for  aught  wcPoflibie- 
know,  matter,  as  defined  by  philofophers,  may  have 
no  fe  par  ate  exiftence,  he  proceeds  farther,  and  en¬ 
deavours  to  prove  that  matter  cannot  poflibly  exift. 

This  appears  even  in  the  extra&s  which  w^e  have  quot¬ 
ed  from  his  book,  in  which  he  talks  of  the  repugnance 
and  ineonfiftency  of  the  notion.  In  this  part  of  his 
fyfte.m,  we  think  he  errs  greatly,  and  advances  an 
opinion  altogether  inconfiftent  with  his  own  juft  princi- 

The  repugnance  of  which  he  fpeaks,  arifes  folely  His  reffon- 
from  confidering  folidity  and  extenfion  as  reli&s  o{itl5 
fenfation,  or  ideas  of  the  fame  kind  with  thofe  of  heat 
and  cold,  taftes  and  founds.  “  Light  and  colours, 
heat  and  cold,  extenfion  and  figures  ;  in  a  word,  the 
things  we  fee  and  feel ;  what  are  they  (fays  his  lord- 
fhip),  but  fo  many  fenfations,  notions,  ideas,  or  im- 
preftions,  on  fenfe  ?  and  is  it  poflible  to  feparate  even 
in  thought  any  of  thelc  from  perception  ?  Some  there 
are  who  make  a  diftin&ion  betwixt  primary  and  fie - 
condary  qualities  :  by  the  former,  they  mean  extenfion, 
figure,  motion,  reft,  folidity  or  impenetrability,  and 
number :  by  the  latter,  they  denote  all  other  fenfible 

qualities,  as  colours,  founds,  taftes,  and  fo  forth. _ 

ihe  ideas  we  have  of  thefe  they  acknowledge  not  to 
be  the  refemblanccs  of  any  thing  exifling  without  the 
mind,  or  unperceived ;  but  they  will  have  our  ideas  of 
the.  primary  qualities  to  be  patterns  or  images  of  things 
which  exift  without  the  mind,  in  an  unthinking  fub¬ 
ftance  which  they  call  matter .  But  it  is  evident  that 
extenfion,  figure,  and  motion,  are  only  ideas  exifting 
in  the  mind  ;  that  w  ithout  extenfion  folidity  cannot  be 
conceived  ;  that  an  idea  can  be  like  nothing  but  an¬ 
other  idea ;  and  that  confequently  neither  they  nor 
their  archetypes  can  exift  in  an  unperceiving  fub¬ 
ftance.  Hence  it  is  plain,  that  the  very  notion  of  what 
is  called  matter  or  corporeal  fiubfiance ,  involves  a  con- 
tradiftion  in  it.” 

This  account  of  extenfion  and  folidity  affords  a  fallacious, 
ftriking  inftance  how  much  the  moft  vigorous  and  up¬ 
right  mind  is  liable  to  be  warped  by  prejudice  in  be¬ 
half  of  a  darling  theory,  and  how  apt  the  cleareft  under- 
ftanding  is  to  be  blinded  by  the  equivocal  ufe  of  terms. 

That  Bifhop  Berkeley  poffeffcd  a  vigorous  and  pcrfpi- 
caeious  mind,  his  moft  vehement  antagonifts  are  eager 
to  admit ;  and  that  his  intentions  wTcre  good,  is  known 
to  all  Europe.  Yet  by  the  equivocal  ufe  of  the  word 
idea ,  which  the  writings  of  Locke  had  then  introdu¬ 
ced  into  the  language  of  philofophy,  he  has  here  fuf- 
fered  himfelf  to  lofe  fight  of  a  very  proper  and  accu¬ 
rate  diftin&ion,  which,  fo  far  as  we  know,  was  among 
the  moderns  firft  made  by  himfelf  between  ideas  and 
notions.  According  to  the  bifliop,  “  we  have  a  notion 
of  power  and  a  notion  of  fpirits,  but  wre  can  have  no 
idea  either  of  the  one  or  the  other  7  for  all  ideas  being 

paflivc 
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Of  the  pa  (live  and  inert,  they  cannot  represent  unto  us  by  way 
tsiitenceofjjf  ;mage  or  likenefs  that  which  a6ts.  Such  is  the  na- 
Maticr  ture  ()£ J'pirit  or  that  which  afts,  that  it  cannot  be  of 
itfelf  perceived,  but  only  by  the  effects  which  it  pro¬ 
duced*  It  mull  be  owned,  however,  that  we  have 
foine  notion  of  foul,  fpirit,  and  the  operations  of  the 
mind,  fuch  as  willing,  loving,  hating,  inafmuch  as  we 
know  of  under  Hand  the  meaning  of  thefe  words.” 

Now  we  beg  leave  to  affirm,  that  what  is  here  faid 
of  fpirits,  and  of  which  wc  readily  admit  the  truth, 
is  equally  true  of  material  or  folid  fubftances.  We 
have  no  ideas  of  folidity  and  extenfion,  becaufe  thefe 
things  are  not  originally  impreffed  upon  the  fenfes  ; 
but  we  have  very  diftindl  though  relative  notions  of 
them,  for  they  are  clearly  perceived  by  the  effc&s 
which  they  produce.  *1  hat  this  is  at  leaft  poffible,  we 
have  the  acknowledgement  of  Biffiop  Berkeley  him- 
felf :  for  he  “  freely  owns,  that  from  a  caufe,  effeft, 
operation,  fign,  or  other  circumftance,  there  may  rea- 
fonably  be  inferred  the  exiftcnce  of  a  thing  not  imme¬ 
diately  perceived  ;  and  that  it  were  abfurd  for  any  man 
to  argue  again  ft  the  exiftence  of  that  thing,  from^  his 
having  no  direft  and  pofitive  notion  of  it.”  This  is 
exa£lly  the  cafe  with  refpe6l  to  folid  fubftances.  Thefe 
fubftances  we  do  not  immediately  perceive  ;  but  we  in¬ 
fer  their  exiftence  from  effe&s,  ftgns,  and  other  circum- 
ftances,  and  we  have  of  them  very  clear  though  relative 
notions.  Thus  a  man  can  open  and  ffiut  his  empty 
hand  ;  but  when  he  grafps  an  ivory  ball  of  three  or 
four  inches  diameter,  he  feels,  that  though  the  fame 
power  be  exerted,  his  hand  cannot  then  be.  fhut.  He 
is  confcious  that  there  is  no  change  in  himfelf  ;  and 
being  intuitively  certain  that  every  cffe£l  muft  have  a 
caufe,  he  infers  with  the  utmoft  confidence,  that  the 
caufe  which  prevents  his  hand  from  (hutting  is  in  the 
ball ;  or,  in  other  words,  that  the  thing  which  com¬ 
municates  to  his  eye  the  fenfation  of  colour,  and  im- 
preffes  upon  his  hand  a  fenfation  of  touch.,  muft  be 
folid  or  impenetrable.  Solidity,  however,  is  not.  the 
fenfation  itfelf ;  it  is  only  the  eaufc  of  the.  fenfation  ; 
and  therefore  it  is  fo  far  from  being  an  idea  in  our 
minds,  that  we  are  confcious  our  notion  of  it  is  of  a  thing 
totally  different  from  all  our  ideas,  of  a  thing  external, 
at  leaft  to  our  minds.  Indeed  the  notion  itfelf  is  not 
pofitive  ;  it  is  only  relative,  and  inferred  from. the  effc£ls 
which  are  produced  on  our  fenfes.  I  hat  it  is  the  fame 
thing  which  communicates  to  the  eye  the  fenfation  of 
colour,  and  has  the  power  of  refilling  the  comprcffion 
of  our  hand,  is  evident  :  bccaufe,  when  the  ball  is 
thrown  away,  the  refiftance  as  well  as  the  a&ual  fenfa- 
171  tion  vanifli  at  once. 

The  idea  of  From  this  fa£l,  whicli  a  lefs  acute  man  would  think 
I  colour  and  a  f  that  tjie  refiftance  was  not  occafioned  by  the 
1  offolidky1  immediate  agency  of  the.  Supreme  Being,  but  by  the 
not  natural- impenetrability  of  a  folid  fubftan.ee  of  fmall  dmien- 
h  infepa-  flon«?  the  bifliop  argues  thus  againft  the  pojfibihtij  of 
ritbIe*  fuch  a  fubftance  :  “They  who  affert  that  figure,  mo¬ 
tion,  and  the  reft  of  the  primary  or  original  qualities, 
do  exift  without  the  mind  in  unthinking  fubftances, 
do  at  the  finne  time  acknowledge,  that  colours,  founds, 
heat,  cold,  and  fuch  like  fecondary  qualities,  do  not ; 
which  they  tell  us  arc  fenfations  cxifting  in  the 'mind 
alone,  that  depend  on  and  are  occafioned  by  the  dif¬ 
ferent  fize,  texture,  and  motion,  of  the  minute  par¬ 
ticles  of  matter.  This  they  take  for  an  undoubted 
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truth,  which  they  can  demonftrate  beyond  all  exception.  ^  of 
Now  if  it  be  certain,  that  thofe  original  qualities  are  Mitter. 
infeparably  united  with  the  other  fcnfible  qualities,  and  >,  ■ .-y  >  ^ 

not  even  in  thought  capable  of  being  abftra£led  from 
them,  it  plainly  follows,  that  they  exift  only  in  the 
mind.  But  I  defire  any  one  to  refleft  and  try  whe¬ 
ther  he  can  by  any  abftra&ion  of  thought  conceive  the 
extenfion  and  motion  of  a  body,  without  all  other  fen- 
fible  qualities.  For  my  own  part,  I  fee  evidently  that 
it  is  not  in  my  power  to  frame  an  idea  of  a  body  ex¬ 
tended  and  moved,  but  I  muft  withal  give  it  feme 
colour  or  other  fenfible  quality,  which  is  acknowledged 
to  exift  only  in  the  mind.  In  fhort,  extenfion,  figure, 
and  motion,  abftra£ted  from  all  qualities,  arc  incon¬ 
ceivable.  Where,  therefore,  the  other,  fenfible  qualities 
are,  there  muft  be  thefe  alfe,  to  wTit,  in  the  mind,  and 
no  where  elfe.” 

In  this  reafoning,  though  plaufible,  there  is  an  un¬ 
intended  fallacy.  It  is  indeed  true,  that  w7e  cannot 
contemplate  in  imagination  a  folid  fubftance  without 
conceiving  it  to  have  feme  colour  ;  but  there  is  fuffi- 
cient  reafen  to  believe,  that  this  union  of  colour  and 
folidity  in  our  minds  is  not  the  effedt  of  nature  as  it 
operates  at  firft  upon  our  fenfes,  but  merely. the  con- 
fequence  of  early  and  deep-rooted  affociation.  Bi- 
ftrop  Berkeley  himfelf  has  taught  us,  that  the  ebjedls 
of  fight  are  not  at  a  diftance  ;  and  that  if  a  man  born 
blind  were  fuddenly  made  to  fee,  he  wrould  conceive 
the  objeas  of  his  fight  as  cxifting  either  in  his. eye  or 
in  his  mind.  This  is  a  truth  which  no  man  will  con¬ 
trovert  who  has  dipt  into  the  faience  of  optics,  or  w7no 
has  even  paid  the  flighteft  attention  to  the  perceptions  of 
infants  ;  and  if  fe,  it  follows,  that  to  a  man.  born  blind 
and  fuddenly  made  to  fee,  colour  and  folidity  would 
not  appear  united.  Were  fuch  a  perfen  to  lay  hold 
of  an  ivory  ball  and  raife  it  to  the  elevation  of  his  eye, 
he  would  perceive  whitenefs  as  a  new7  fenfation  exift- 
ino-  in  his  eye  or  his  mind,  but  he  would  feel  refift¬ 
ance  at  the  extremity  of  his  arm.  He  w;ould  not  have 
the  leaft  reafen  to  conclude,  that  this  whitenefs  was 
infeparably  united  to  the  caufe  of  this  refiftance  ;  and 
he  would,  in  fatt,  draw  no  fuch  eonclufion,  till  ex¬ 
perience  had  taught  him,  that  by  removing  the  ball 
or  caufe  of  refiftance  from  his  hand,  he  at  the  fame 
time  removed  the  fenfation  from  his  eye.  After  re¬ 
peated  experiments,  he  would  indeed  difeover,  that 
the  caufe  of  colour  to  the  eye,  was  likewife  by  feme 
means  or  other  the  caufe  of  refiftance  to  the  hand  ;  and 
he  would  fo  affociate  thefe  in  his  mind,  that  the  one 
would  never  afterwards  make  its  appearance  as  an 
idea  or  a  notion  without  bringing  the  other  along  with 
it.  The  whole  difficulty,  therefore,  in  this  cafe,  is 
to  break  an  early  and  deep-rooted  affociation  .;  for 
it  is  plain  that  the  affociated  ideas  were  not  originally 
united,  and  that  folidity  and  colour  were  at  firft  con¬ 
ceived  as  feparate. 

If  the  reader  perceive  not  the  force  of  this  rea- 
fening,  we  beg  leave  to  recommend  to  him  the  fol¬ 
lowing  experiment,  w'hich,  if  we  miliake  not,  will 
carry  convi&ion  to  his  judgment,  that  in  the  laft- 
quoted  paffage  Bifhop  Berkeley  has  argued  fallaciouf- 
ly,  and  that  extenfion  and  colour  arc  not  infeparably 
united  as  ideas  in  the  mind.  Let  him  go  into  a  dark 
room,  containing  a  number  of  fpherical  bodies  of  vari¬ 
ous  colours ;  let  him  take  one  of  them  into  his  hand  ; 

and. 
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Exiftemeof ^  feel  refiftance,  and  have  a  notion 

Matter.  °*  extcniion  and  folidity  ;  but  will  he  like  wife  have 

*■— v-~  “Jf  tde!1  of  Colour  infeparably  united  with  this  notion  ? 

I  he  biihop  fays  he  will  ;  and  if  fo,  it  mult  be  the  idea 
of  fome  particular  colour  j  for  his  lordfhip  has  taught 
us,  that  the  abjlratt  and  general  idea  of  colour,  which 
is  neither  red ,  nor  green,  nor  blue,  &c.  cannot  poflibly 
be  formed.  i  he  man,  then,  we  (hall  fuppofe,  whilit 
he  feels  refiftance,  conceives  the  refilling  body  to  be 
green  ;  and  holding  it  (till  in  his  hand,  walks  into  the 
ln>ht  of  day.  Th e  refinance,  and  confequently  the  cauje 
ol  reliltance,  remains  unchanged  \  but  what  becomes  of 
the  infeparable  union  of  thole  with  colour,  when  the 
body,  upon  being  aftually  fecn,  proves  to  he  black,  i.  e. 
to  have  no  colour  at  all  ?— It  appears,  therefore,  un- 
deniable,  that  folidity  and  colour  are  not  united  in  na¬ 
ture  ;  that  the  one  is  an  cflential  quality  of  fomething 
external  to  us,  of  which  we  have  no  idea,  but  a  very 
diltind  though  relative  notion;  and  that  the  other  is 
an  adlual  fenfation  in  our  minds,  caufed  by  the  im- 
preffion  of  fomething  external  on  the  organ  of  fenfe, 
which  leaves  behind  it  in  the  memory  or  imagination  a 
17*  politive  and  dired  idea  that  exilts  no  where  elfe. 
hfobut CX"  •  S°lid.  fubfta.nce>  therefore  may  exilt ;  for  though  it 
*  ls  ,not  immediately  perceived  by  the  fenfes,  and  is  a 

thing  of  which  we  can  have  no  idea,  we  acquire  a  clear 
and  diltind  notion  of  it,  by  the  very  fame  means  which 
Bnhop  Berkeley  thinks  fufficient  to  give  us  diltind 
notions  of  power  and  of  fpirits  ;  and,  therefore,  that 
notion  can  involve  in  it  no  contradidion.  Still,  how¬ 
ever,  we  would  not  fay  with  Dr  Beattie,  “  that  we 
could  as  eafily  believe,  that  two  and  two  are  equal  to 
ten  ;  or,  that  whatever  is,  is  not  ;  as  that  matter  has 
no  feparate  exigence  for  it  is  certainly  poQible,  that 
the  Supreme  Being,  without  the  inftrumentality  of 
matter,  could  communicate  to  our  minds  all  the  fen- 
fations  and  notions  from  which  we  infer  the  reality 
of  folid  fub fiance.  All  that  we  contend  for,  as  having 
the  evidence  of  demonflration,  is  the  poffmlitij  of  folid 
and  extended  fubftanee  j  and  if  the  thing  be p'fjible,  the 

general  voice  of  mankind  proclaims  its  probability. _ 

We  are  confcious  of  our  adual  fenfations,  and  we  know 
by  experience  that  they  are  caufed  by  fomething  di- 
flind  from  ourfelves.  When  a  man  grafps  an  ivory 
ball,  he  feels  that  he  cannot  fhut  his  hand,  and  he 
knows  that  the  refinance  which  prevents  him  pro¬ 
ceeds  not  from  himfelf  Thus  far  all  mankind  are  a- 
greed.  But  Biihop  Berkeley  fays,  that  the  refiftance 
proceeds  immediately  from  the  Supreme  Being  or 
fome  other  (pint  ;  whilit  we,  without  pretending  that 
his  fcheme  is  impoffible,  think  it  more  natural  to  fup¬ 
pofe  that  the  man’s  hand  is  kept  from  (hutting  by 
the  refiftance  of  a  folid  fubftanee  of  four  inches  dia¬ 
meter  $  of  which  fubftanee,  though  we  have  no  idea  of 
it,,  we  have  as  diftindt  a  notion  as  Berkeley  had  of 
fpirits.  From  one  or  other  of  thefe  caufes  this  effect 
muft.  proceed  ;  and  it  is  of  little  importance  to  life  or 
happinefs  which  of  them  be  the  true  caufe,  fince  it  is 
with  the  eftc<ft  onlv  that  we  are  immediately  concern¬ 
ed.  Still,  however,  a  philofopher  would  choofe  to  adopt 
the  eafieft  and  moft  natural  fide  of  every  alternative  \ 
which,  if  our  notion  of  folidity  be  juft,  is  certainly,  in 
the  prefent  cafe,  the  exiftenee  of  matter. 

After  treating  fo  largely  of  the  compofition  of  bo- 
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dies,  and  fhowing  the  general  agreement  of  metaphy-  Of  the  ' 
licians,  ancient  and  modern,  with  refpeft  to  the  notion 
of  their  lohdity,  it  will  appear  ftrange  to  the  lefs  phi-  Matter- 
lofophical  part  of  our  readers,  that  we  ffiould  now  ex-  ' 

prefs  a  doubt  of  that  notion’s  being  well-founded _ is  byW 

We  have  ourfelves  no  doubt,  but  on  the  contrary  arePhll^o- 
fully  convinced,  that  folidity  is  elfential  to  matter  This  phcrs  de’ 
however,  has  of  late  been  denied  by  pliilofophers  oK  “ 
great  merit.  Dr  Pneftley,  after  Mr  Mitchell  and  Fa¬ 
ther  Bofcovieh,  affirms  that  matter  is  not  folid  or  im¬ 
penetrable  to  other  matter  ;  and  that  it  has,  in  fadt  no 
properties  but  thofe  of  attraRion  and  repu/Jion  *.  The* 
proofs  of  this  polition,  which  appears  fo  paradoxical,  lict"'’ 
draws  from  optical  experiments,  from  eledlrieity,  and  TJsL: 
from  the  effects  of  heat  and  cold  upon  fubilaiicesufual- ;  nd  l  nlf. 
ly  conceived  to  be  folid.  pomknee 

.  The  appearances  from  which  the  folidity  of  matter  is  p"'A  Dr 
inferred,  are  nothing  more,  he  lays,  than  fuperticial  ap- 
pearances,  and  therefore  have  led  to  foperficial  and  falfe  thewgi,. 
judgments,  which  the  real  appearances  will  not  autho-  ments  ufe4 
rize.  u  ResiJJance,  on  which  alone  our  opinion  concern-^  ^uP[)0rt 
ing  the  folidity  or  impenetrability  of  matter  is  founded,  !jLwhy< 
is  never. occafioned  by  folid  matter ,  but  by  fomething  of 
a  very  different  nature,  viz.  a  power  of  repulfion,  always 
adling  at  a  real,  and  in  general  an  arguable  dill  ant  e, 
from  what  we  call  the  body  itfclf.  When  I  prefs  my 
hand  againft  the  table,  I  naturally  imagine  that  the  ob- 
ftacle  to  its  going  through  the  table,  is  the  folid  matter 
of  which  it  confifts  ;  but  a  variety  of  philofophical  con¬ 
federations  demonflrate  that  it  generally  requires  a  much 
greater  power  of  preifure  than  I  can  exert  to  bring  my 
fingers  into  a&ual  contaft  with  the  table.  Elearical 


appearances  fhow  that  a  conftderable  weight  isrequifte 
to  bring  into  feeming  eontaft  even  the  links  of  a  chain 
hanging  freely  in  the  air,  they  being  kept  afunder  by  a 
repulfive  power  belonging  to  a  very  fmall  furface,  fo 
that  they  do  not  adlually  touch,  though  they  are  fup- 
ported  by  eacli  other.  It  has  been  fhown,  from  opti¬ 
cal  confiderations,  that  a  drop  of  water  rolls  upon  a 
cabbage  leaf  without  ever  coming  into  aftual  contaft 
with  it  *,  and  indeed  all  the  phenomena  of  light  are  moft 
remarkably  unfavourable  to  the  hypothcfis  of  the  folidi¬ 
ty  or  impenetrability  of  matter.  When  light  is  re- 
fle<fted  back  from  a  body  on  which  it  feenis  to  ftrike, 
it  was  natural  to  fuppofe  that  this  was  occafioned  by  its 
impinging  againft  the  folid  parts  of  the  body  ;  but  it 
has  been  demonftrated  by  Sir  Ifaac  Newton,  that  the 
rays  of  .  light  are  always  refledled  by  a  power  of  repuU 
fan  adling  at  fome  distance  from  the  body.  Again, 
When  part  of  a  beam  of  light  has  overcome  this 
power  of  repulfion,  and  has  entered  any  tranfparent 
fubftanee,  it  goes  on  in  a  right  line,  provided  the  me¬ 
dium  be  of  a  uniform  denfity,  without  the  leaft  inter¬ 
ruption,  and  without  a  ftngle  particle  being  reflected, 
till  it  comes  to  the  oppolite  fide,  having  met  with  no 
folid  particles  in  its  way,  not  even  in  the  denfeft  tranf¬ 
parent.  fub  fiances,  as  glafs,  cryftal,  or  diamond ;  and 
when  it  is  arrived  at  the  oppofite  fide,  it  is  folely  af- 
fe&ed  by  the  laws  of  attradlion  and  repulfion. 

“  Nay,  that  the  component  particles  of  the  hardeft 
bodies  themfelves  do  not  adlually  touch  one  another, 
is  dcmonflrable  from  their  being  brought  nearer  toge¬ 
ther  by  cold,  and  by  their  being  removed  farther  from 
each  other  by  heat.  The  power  fufficient  to  overcome 

thef® 
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Of  the  thefe  internal  forces  of  rcpulfion,  by  which  the  ultimate 
;i Hence  of  particles  of  bodies  are  prevented  from  coming  into  ac- 
Matter  conta<fl,  is  what  no  perfon  can  pretend  to  compute. 

The  power  requifite  to  break  their  cohesion,  or  to  re¬ 
move  them  from  the  fphere  of  each  other’s  attraftion, 
may  in  fome  meafure  be  eftimated  *,  but  this  affords  no 
data  for  afeertaining  the  force  that  would  be  necefiary 
to  bring  them  into  a&ual  contaft,  which  may  exceed 
the  other  almoft  infinitely.” 

From  thefe  fa&s,  Dr  Frieftley  infers,  that  the  mu¬ 
tual  refilfance  of  bodies  proceeds  in  all  cafes  from 
pow'ers  of  rcpulfion  afting  at  a  di fiance  from  each 
bodv  :  that  the  fuppofition  of  the  folidity  or  impenetra¬ 
bility  of  matter  is  deftitute  of  all  fupport  whatever  •,  and 
that  matter  itfelf  is  nothing  but  powers  of  attraction 
and  rcpulfion,  and  feveral  fpheres  of  them,  one  within 
another.  4s  other  philosophers  have  faid,  “  Take 
awav  folidity,  and  matter  vaniflies  fo  he  fays  ex- 
prefsly,  “  Take  away  attraClion  and  rcpulfion,  and 
matter  vanifhes.” 

To  illuftrate  this  ft  range  notion,  “  Suppofe  (fays 
he)  that  the  Divine  Being,  when  he  created  matter , 
only  fixed  certain  centres  of  various  attractions  and  re- 
pul lions,  extending  indefinitely  in  all  direClions,  the 
whole  effeCl  of  them  to  be  upon  each  other,  thefe  centres 
approaching  to,  or  receding  from  each  other,  and  con¬ 
sequently  carrying  their  peculiar  fpheres  of  attraClion 
and  repulfion  along  with  them,  according  to  certain 
definite  circumftanccs.  It  cannot  be  denied  that  thefe 
fpheres  may  be  diver fified  infinitely,  fo  as  to  corrc- 
fpond  to  all  the  kinds  of  bodies  that  we  are  acquainted 
with,  or  that  are  pofli  >le.  For  all  cffe&s  in  which 
bodies  are  concerned,  and  of  which  we  can  be  fenfiblc 
by  our  eyes,  touch,  &c.  may  be  refolved  into  attraClion 
or  repulfion.  A  compages  of  thefe  centres,,  placed 
within  the  fpheres  of  each  other’s  attraftion,  will  con- 
ftitute  a  body  that  we  term  compact ;  and  two  of.  thefe 
bo  lies  will,  on  their  approach,  meet  with  a  repulfion  or 
refinance  fufticient  to  prevent  one  of  them  from  occu¬ 
pying  the  place  of  the  other,  without  a  much  greater 
force* than  we  are  caoable  of  employing  *,  fo  that  to  us 
they  will  appear  perfe&lv  hard. 

“  As  in  the  conftitution  of  all  aftual  bodies  that 
we  are  acquainted  with,  thefe  centres  are  placed  fo 
near  to  each  other,  that  in  every  divifion  that  we  can 
make  we  ftill  leave  parts  which  contain  manv  of  thefe 
centres  ;  we,  rcafoning  bv  analogy,  fupnofe  that  every 
particle  of  matter  is  infinitely  divifible  ;  and  the  fpace 
ft  occupies  is  certainly  fo.  But,  ftriaiv  fpeaking,  as 
thofe  centres  which  conftitute  any  bodv  are  not  ubfo- 
lutelv  infinite,  it  muft  be  naturallv  poftiblc  to  come  by 
divifion  to  one  Angle  centre,  which  could  not  be  faid 
to  be  divifible,  or  even  to  occupy  anv  nor  ion  <  f 
fnacc,  though  its  fphere  of  aftion  fir  mid  extend  ever 
fo  far  *,  and  had  only  one  fuch  centre  of  attraffion,  &£c. 
exifted,  its  existence  could  not  have  been  known,  be- 
caufe  there  would  have  been  nothing  on  which  it^  ac¬ 
tion  could  have  been  exerted  ;  and  there  bemg  no  effeff, 
there  could  not  have  been  any  ground  for  fuppofing  a 

caufey  % 

?rte  Dif-  jn  anfwer  to  this  reafoning  againft  the  folidity  of 
bC~  matter,  Dr  Prieftley  was  frequently  afked  by  his  can- 
*nee  ?nd  did  and  mafterlv  antagonift  *,  “  What  it  is  that  at- 
Prieji -  traffs  and  repels,  and  that  is  attracted  and  repelled  ? 
O'-  But  to  the  queftion  he  was  never  able  to  give  a  Tatis- 
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fa&ory  anfwer.  Indeed,  how  could  he  have  been  able  ?  ^  the  - 
for,  as  Dr  Price  argues,  “  Exclulive  of  attraftion.  and 
repulfion,  he  affirms  matter  to  be  abfolutely  nothing  *, 
and  therefore,  though  we  were  to  allow  it  the  power  of 
attracting  and  repelling,  yet  as  it  is  nothing  but  this 
power,  it  muft  be  the  power  of  nothing,  and  the  very 
idea  of  it  be  a  contradiction.” 

If  there  be  any  clafs  of  truths  intuitively  certain, 
that  clafs  comprehends  the  two  following  proportions  : 

Power  cannot  re  without  a  subject  }  and  No¬ 
thing  CAN  ACT  WHERE  IT  is  NOT.  If,  therefore, 
there  be  powers  of  attraction  and  repulfion,  (which 
fhall  be  confidered  afterwards  in  the  Chapter  of  Mo¬ 
tion),  there  muft  be  a  fubjeCt  of  thofe  powers  \  and 
if  matter,  whether  folid  or  unfolid,  be  the  fubjeCt,  it  175 
cannot  poftibly  attraCt  or  repel  at  a  diftance .  Sir  Ifaac  founded  0% 
Newton,  in  his  letters  to. Dr  Bentley,  calls  the  notion 
that  matter  poiTeffes  an  innate  power  of  attraction,  or  ‘a  ^  contra. 
that  it  can  aCl  upon  matter  at  a  diftance,  and  attraC!ry  ^lP  m- 
and  repel  by  its  own  agency,  “  an  abfurdity  into  uitive  and 
which,  he  thought,  no  one  could  poftibly  fall.”  Hence ne  di'arj 
it  follows,  that  the  appearances  from  which  Dr  Prieft- tru  * 
ley  infers  the  penetrability  of  matter  muft  be  fallaci¬ 
ous  appearances,  hnce  thev  contradiCl  an  intuitive  and. 
necefiary  truth.  The  faCls  which  he  inftances  are,  in¬ 
deed,  fuch  as  would  make  moll  other  men  fufpicious 
of  fallacy,  and  in  his  reafonings  from  them  be  fome- 
times  takes  for  granted  the  truth  to  be  proved.  i  he 
links  of  a  chain  ufed  for  eleClrical  purpofes,  fuppofing 
them  to  be  in  contaCl  with  each  other,  can  touch  only 
with  very  fmall  furfaees.  The  eleClrical  fluid  is  of 
confiderable  denfity,  and  incapable  of  being,  abforbed 
within  a  very  narrow  compafs.  This  is  evident,  be- 
caufe  it  pafics  not  through  paper  and  other  porous 
bodies  without  making  a  paflage  for  itfelf,.  and  leaving 
a  vifible  aperture  behind  it  ;  and  though  it  affimilates 
with  metals,  and  paffes  through  them  more  eafily  than 
through  other  bodies,  yet  it  is  plain  that  it  requires 
a  certain  quantity  of  metal  to  conduCl  it  5  for.  when 
the  conductor  falls  fhort  of  the  necefiary  quantity,  it 
is  melted  or  diffipated  by  the  force  of  the  fluid. .  This 
being  the  cafe,  it  follows  that  the  links  of  a  chain  may 
be  in  aCtual  contaft  (we  do  not  pofitively  affirm  that 
they  are),  and  vet  the  fluid  become  vifible  in  paffing 
from  link  to  link  •,  for  if  the  point  of  contact  be  too 
fmall  to  abforb  the  whole  fluid,  part  of  it  muft  pafs 
without  any  metallic  conductor  through  the  atmo- 
fphere,  and  thus  become  apparent  to  the  eye  of  the 
fpeCtator. 

With  refpeCt  to  light,  it  is  obvious  that  there  can¬ 
not  poffiblv  be  any  demon/! ration ,  in  the  logical  fenfe 
of  the  word,  that  it  is  refleaed  by  a  power  of  repul. 

{ion  a  Cling  at  fome  diftance  from  the  body  5  for,  in 
the  opinion  of  all  mankind,  the  primary  and  folid 
atoms  of  matter  are  too  minute  to  fall  under  the  cog¬ 
nizance  of  our  fenfes,  however  aflifted  by  art  \  and 
therefore,  if  light  appears  to  be  refleaed  at  a  diftance 
from  the  ftirface  of  the  body,  wc  muft  conclude,  either 
that  between  the  point  of  reflea  ion  and  the  apparent 
furface  of  the  body,  there  are  folid  atoms  unperceived 
bv  us,  or  that  light  is  refleaed  by  the  agency  of  fome 
other  fubftance  than  matter.  One  of  thefe  conclufWs, 
we  fay  muft  be  drawn,  becaufe  they  are  both  pojjible , 
and  there  is  no  other  alternative  but  to  admit  one  of 
them,  or  to  fuppofe  that  a  thing  may  a&  where  it  is 
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not  3  which  is  as  clearly  abfurd  and  impojfible  as  that 
whatever  is,  is  not .  Again,  When  part  of  a  beam  of 
flight  has  entered  any  tranfparcnt  fubftance,  how  does 
Dr  Prieftley  know  that  it  goes  on  in  a  right  line,  with¬ 
out  the  lead  interruption,  till  it  comes  to  the  oppofite 
fide  ?  This  he  can  know  only  by  his  fenfes  3  but  the 
beam  may  meet  with  ten  thoufand  interruptions  from 
objects  which  the  fenfes  cannot  perceive,  and  may  de- 
feribe  a  zig-zag  line,  of  which  the  dcde£fions  are  fo 
fniall  as  to  elude  the  keeneit  eye  aided  by  the  moft 
powerful  glafs. 

That  the  component  particles  of  the  hardeft  bodies 
do  not  all  adtu.dly  touch  one  another,  is  indeed  evi¬ 
dent  from  the  effefts  of  cold  and  heat  upon  thofe  bo¬ 
dies  :  but  it  does  not  therefore  follow  that  thofe  bo¬ 
dies  have  no  component  particles  3  but  only  that  they 
are  fewer  in  number  than  we  are  apt  to  imagine  3  that 
all  the  folid  matter  in  the  univerfe  might  poflibly  be 
compreffed  within  a  very  narrow  fphere  3  and  that  it 
is  held  together  in  different  bodies  and  different  fyftems 
by  a  power  foreign  from  itfelf.  Thefe  are  truths  which 
all  philofophers  have  admitted  who  have  thought  fuffi- 
cicntly  on  the  fubjedl  3  but  who  will  admit  Dr  Priefl- 
ley’s  propofition,  when  it  is  tranflated  into  common 
Englifh  ;  “  That  the  component  nothings  of  the  hardeft 
bodies  do  not  actually  touch  one  another,  is  demon!!  ra- 
ble  from  their  being  brought  nearer  together  by  cold, 
and  by  their  being  removed  farther  from  each  other  bv 
heat  ?” 

Dr  Prieftley  owns,  that  if  matter  be  folid  it  could 
adt  upon  other  matter  by  impulfe.  We  are  certain, 
that,  whatever  it  be,  it  can  aft  upon  nothing  in  the* 
manner  which  he  deferibes  ;  and  therefore,  to  ufe  the 
words  of  Dr  Price, .  “  matter,  if  it  be  any  thing  at  all, 
muft  confift  of  folid  particles  or  atoms  occupying  a 
certain  portion  of  fpacc,  and  therefore  extended ,  but  at 
the  fame  time  Jimp/e  and  uncompounded. ,  and  incapable 
of  being  refolved  into  any  other  fmaller  particles.  It 
mull  likewife  be  the  different  form  of  thefe  primary 
particles,  and  their  different  combinations  and  arrange¬ 
ment,  that  conftitute  the  different  bodies  and  kinds  of 
matter  in  the  univerfe.”  This  is  exadlly  agreeable  to 
the  dodlrines  of  Newton  3  who,  after  confidering  the 
queftion  in  every  point  of  view,  concludes,  that  “  in 
the  beginning  God  formed  matter  in  folid,  maffy,  hard, 
impenetrable,^  moveable  particles,  of  fuch  fizes  and  fi¬ 
gures,  and  with  fuch  other  properties,  as  moft  condu¬ 
ced  to  the  end  for  which  he  formed  them  3  and  that 
thofe  primary  particles  being  folid,  are  incomparably 
harder  than  any  porous  bodies  compounded  of  them  3 
even  fo  very  hard  as  never  to  wear  or  break  in  pieces : 
no  ordinary  power  being  able  to  divide  what  God 
himfelf  made  one  in  the  creation.”  To  talk,  as  Dr 
Prieftley  does,  of  matter’s  being  certain  centres  of  vari¬ 
ous  attra&ions  and  repulfons  extending  indefinitely  in 
all  directions,  and  to  deferibe  tttefe  centres  as  not  being 
phyfical  points  or  folid  atoms ,  is  either  to  fay,  that  no¬ 
thing  attracts  and  repels  3  or  it  is  to  introduce  the  di¬ 
vine  agency  as  the  immediate  caufe  of  all  our  fenfa- 
tions..  The  former  of  thefe  alternatives  Dr  Prieftley 
difclaims  3  the  latter  he  feems  willing  to  admit.  But 
if  it  be  his  meaning  that  all  our  fenfations  are  caufed 
by  the  immediate  agency  of  God  or  created  fpirits, 
his  feheme  differs  not  from  that  of  Berkeley,  except 

being  lets  elegantly  exprclfed  and  lefs  ingenioufly 
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fupported.  Berkeley’s  feheme  Is  evidently  pojjibie.  The  Of  Space 
commonly  received  feheme  is  likewife  poflible.  It  re-  and  V 
mains  therefore  with  the  reader,  whether  lie  will  adept  Mo(les- 
the  fyftem  of  the  Bilhop  of  Cloyne  3  or  admit,  with  all ' 
other  philofophers,  that  matter  exifts  3  that  it  con  lifts 
of  parts  actually  diftinift  and  feparable  3  and  that  each 
of  thefe  parts  is  a  monad  or  folid  atom,  which  requires 
no  foreign  agency  to  keep  it  united. 

Chap.  IV.  Of  Space  and  its  Modes. 


Having  considered  bodies  in  their  fubftance,  ef-Th e7Zctf. 
fences  and  qualities,  and  proved  that  they  have  afarva^* 
real  exiftence  independent  of  us  and  our  conceptions  Jun<ils  of 
we  proceed  now  to  inquire  into  the  nature  of  fipacJ)'^* 
motion ,  number ,  and  duration .  Thefe  are  commonly 
called  the  adjun&s  of  body,  and  are  fuppofed  to  be  ab¬ 
solutely  infeparable  from  its  exiftence.  It  does  not 
indeed  appear  that  aBual  motion  is  a  neceffary  adjunft 
of  body,  confidered  as  a  mere  folid,  extended,  and 
figured  fubftance  3  but  it  is  certainly  neceffary  to  the 
exiftence  of  organized  and  animated  bodies,  and  the 
capability  of  being  moved  enters  into  our  conceptions 
of  all  bodies  whatever.  Of  thefe  adjun&s,  that  which 
firft  demands  our  attention  is  fpace ;  for  without  a 
knowledge  of  its  nature  we  could  not  have  an  adequate 
idea  of  motion,  and  without  motion  we  could  have  no 
idea  of  time. 

Every  body  is  extended  3  and  between  two  bodies Our’notioa 
not  in  aftual  contaft,  we  perceive  that  a  third  body  of  fpace, 
may  be  eafily  introduced.  That  which  admits  of  thehowac“ 
introduction  of  the  third  body  is  what  we  call  fpace  ; quue£l 
and  if  it  be  totally  void  of  matter,  it  is  called  pure 
fpace .  Whether  there  be  any  fpace  abfolutely  pure, 
has  been  difputed  3  but  that  fuch  fpace  is  poftible,  ad¬ 
mits  of  no  difpute.  Were  any  one  body  (a  cannon 
ball  for  inftance)  to  be  annihilated,  and  the  circumam¬ 
bient  air,  with  every  other  material  fubftance,  kep£ 
from  ru filing  into  the  fpace  which  the  ball  had  occu¬ 
pied,  that  portion  of  fpace,  with  refpeCI  to  matter, 
would  be  empty  or  pure  fpace  :  whether  it  would  ne- 
celfarily  be  filled  with  mind  (hall  be  confidered  after¬ 
wards.  .  Pure  fpace,  therefore,  is  conceivable  3  and  it 
is  conceived  as  having  three  dimenfions,  length,  breadth, 
and  depth,  which  are  generally  called  the  three  fimple 
modes  of  fpace.  I11  this  refpeft  it  agrees  with  body  : 
but  the  agreement  proceeds  no  farther  3  for  fpace  is 
conceived  as  deftitute  of  folidity,  without  which  the 
exiftence  of  body  is  inconceivable.  It  has  been  former¬ 
ly  obferved,  that  whatever  may  be  diftin&ly  conceived 
may  poftibly  exift  3  but  with  refpeCl  to  the  exiftence 
of  pure  fpace,  whatever  is  poflible  is  real  :  for  it  fhall 
be  fliown  in  the  next  fe&ion,  that  were  there  no  fpace 
abfolutely  pure  or  void  of  matter,  there  could  be  no 
motion.  Our  bufinefs  at  prefent  is  to  inquire  w  hat  the 
nature  of  fpace  is,  and  wrhat  notion  we  ought  to  have  of 
its  exiftence. 

Many  modern  philofophers  confider  fpace  as  fome-  Space  fup- 
thing  entirely  diftinCl  both  from  body  and  mind  :  fome  Pcitd  *°  bd 
of  them  aferibe  to  it  no  lefs  than  four  of  the  attributes  ^*",1”® 
of  the  Deity — eternity ,  immobility ,  infinity,  and  necejjary  flt,m  body 
exiftence;  and  a  few  of  them  have  gone  fo  far  as  to  aod  mind, 
call  infinite  fpace  the  ferferium  of  the  Deity.  “  Thca,ldt°ke. 
fuppofal  of  the  exiftence  of  any  thing  whatever  (fays  Dr  &c. 

Clarke) 
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Clarke  *)  neceffarlly  Includes  a  prefuppqfition  of  the  ex¬ 
igence  of  Jk 'pace .  Nothing  can  poflibly  be  conceived  to 

(  exift  without  thereby  prefuppofmg  fpace  *,  which,  there¬ 
fore,  I  apprehend  to  be  a  property  or  mode  of  the  felf- 
flration  of  exigent  Subitance  ;  and  that,  by  being  evidently  necef- 
the  Being  fary  itfelf,  it  proves,  that  the  fubftance  of  which  it  is  a 
and  Attri -  pr0perty  mull  be  alfo  necelfary.”  Elfewhere  he  fays, 
buty  of  |  .  «  fpace  a  property  or  mode  of  the  felf-exiftent 
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Correfpond-  Subitance,  but  not  of  any  other  fubltances. 

€nCe  ‘with  fubltances  are  in  fpacc,  and  are  penetrated  by  it ; 
a  Gentle -  t^e  felf-exiftent  Subitance  is  not  in  fpace,  nor  penetrated 
mn  111  n  by  it,  but  is  itfelf  (if  I  may  fo  fpeak)  the  fubfratum 
G(h°ire%^U  of  fpace,  the  ground  of  the  exiftence  of  fpace  itfelf.” 
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troverted. 


He  acknowledges,  however,  that  fuch  expreflions 
“  the  felf-exiftent  Subit  ance  is  the  fubjlratum  of  fpace, 
or  fpace  is  a  property  of  the  felf-exiftent  Subitance,  are 
not ,  perhaps,  very  proper:  but  what  I  mean  (fays  he), 
is  this  :  The  idea  of  fpace  (as  alfo  of  time  or  duration) 
is  an  abftra£l  or  partial  idea  ,  an  idea  of  a  certain  qua¬ 
lity  or  relation ,  which  we  evidently  fee  to  be  ncceffarily 
exiftingj  and  yet  (which  not  being  itfelf  a  fubfance) 
at  the  fame  time  necelfarily  prefuppofes  a  fubftance,  with¬ 
out  which  it  could  not  exift.” 

Thefe  opinions  refpedting  fpace  have  been  adopted 
by  fuccecding  philofophers  of  great  merit,  and  particu¬ 
larly  by  Dr  Price  ;  who  fays,  that  “  it  is  a  maxim  which 
cannot  be  difputed,  that  time  and  place  are  necelfary  to 
the  exiftence  of  all  things.  Dr  Clarke  (continues  he) 
has  made  ufe  of  this  maxim,  to  prove  that  infinite  fpace 
and  duration  are  the  elfential  properties  of  the  Deity  *, 
and  I  think  he  was  right.” 

Had  authority  any  weight  in  philofophy,  we  know 
not  what  modern  writers  we  could  oppofe  to  the  cele¬ 
brated  names  of  Clarke  and  Price,  unlefs  it  were  Bilhop 
Berkeley,  Dr  Law  late  bilhop  of  Carlille,  and  the  author 
of  Ancient  Metaphyfics.  But  the  queftion  is  not  to 
This  fuppo-be  decided  by  authority.  Learned  and  acute  as  Dr 
fition  con-  Clarke  vras,  his  alfertions  refpe&ing  fpace  are  contra- 
di&ory  and  inconfiftent.  If  nothing  can  poflibly  be 
conceived  to  exift  without  thereby  prefuppofmg  the  ex¬ 
iftence  of  fpace ,  how  can  fpace  be  a  property  or  mode 
of  the  felf-exiftent  Subitance  ?  Are  properties  prior 
in  the  order  of  nature,  or  even  in  our  conceptions,  to 
the  fubltances  in  which  they  inhere  ?  Can  we  frame 
an  abftrad  idea  of  figure,  or  extenfion,  or  folidity,  be¬ 
fore  we  conceive  the  exiftence  of  any  one  figured,  ex¬ 
tended,  or  folid  fubftance  ?  Thefe  are  queftions  which 
every  man  is  as  capable  of  anfwering  as  the  D odors 
Clarke  and  Price,  provided  he  can  look  attentively  into 
his  own  mind,  and  trace  his  ideas  to  their  fourcc  in  fen- 
fation  :  and  if  he  be  not  biafled  by  the  weight  of 
great  names,  we  are  perfuaded  he  will  find,  that  if  it  be 
indeed  true,  that  the  fuppofal  of  the  exiftence  of  any 
thing  whatever  necelfarily  includes  a  pi'efuppoftion  of 
the  exiftence  of  fpace,  fpace  cannot  poflibly  be  a  pro¬ 
perty  or  mode  of  the  felf-exiftent  Subitance,  but  mult  of 
neceflity  be  a  fubfance  itfelf. 

It  is,  however,  not  true,  that  the  fuppofal  of  the  ex¬ 
iftence  of  any  thing  whatever  necelfarily  includes  a  pre- 
fuppolition  of  the  exiftence  of  fpace.  The  idea  of  fpace 
everythin*. »s  indeed  fo  clofely  affociated  with  every  vifible  and 
b  tangible  objc6l,  that  we  cannot  fee  the  one  nor  feel 
th/other  without  conceiving  them  to  occupy  fo  much 
of  fpace.  But  had  we  never  polfelfcd  the  fenfes  of  fight 
and  touch,  we  could  not  have  fuppofed  the  exiftence 
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of  fpace  necelfary  to  the  exiftence  of  any  thing  what¬ 
ever.  The  fenfes  of  fmelling,  tailing,  and  hearing,  to¬ 
gether  with  our  internal  powers  of  confcioufnefs  and  ^ 
intelled,  would  certainly  haye  compelled  us  to  believe 
in  our  own  exiftence,  and  to  fuppofe  the  exiftence  of 
other  things }  but  no  obje£t  either  of  confcioufnefs, 
fmelling,  tailing,  or  hearing,  can  be  conceived  as  occu¬ 
pying  fpace.  Space  and  every  thing  which  fills  it  are 
conceived  as  of  three  dimenlions  but  who  ever  fuppofed 
or  can  fuppofe  an  odour ,  tafe,  or  found ,  to  have  length , 
breadth,  and  depth  ;  or  an  objed  of  confcioufnefs  to  be 
an  ell  or  an  inch  long  ? 

Let  us  fuppofe  that  body  and  all  the  vifible  world 
had  a  beginning,  and  that  once  nothing  exifted  but 
that  Being  which  is  alone  of  necelfary  as  well  as  eter¬ 
nal  exiftence }  fpace,  fay  the  followers  of  Dr  Clarke, 
would  then  exift  likewife  without  bounds  or  limits. 

But  we  delire  to  know  of  thefe  gentlemen  what  fort 
of  a  being  this  fpace  is.  It  certainly  is  not  fubfance; 
neither  is  it  a  property  }  for  we  have  feen  that  the  very 
notions  of  it,  which  lead  men  to  fuppofe  its  exiftence 
necejfary,  render  it  impoflible  to  be  a  property  of  the 
felf-exiftent  Being.  Is  it  then  nothing  ?  It  u  is  in  one 
fenfe  *  :  it  is  nothing  aBually  exifting  ;  but  it  is  fome-  *  Ancient 
thing  potentially  ;  for  it  has  the  capacity  of  receiving  Metaphy - 
body  whenever  it  lhall  exift.  It  is  not,  and  cannot/^* 
become  any  thkig  itfelf,  nor  hath  it  any  aflual  exift¬ 
ence  *,  but  it  is  that  without  which  nothing  corporeal 
could  exift.”  For  this  reafon  it  was  that  Democritus 
and  Epicurus  made  fpace  one  of  the  principles  of  na¬ 
ture  ;  and  for  the  fame  reafon  Ariftotle  has  made  pri¬ 
vation  one  of  his  three  principles  of  natural  things, 
matter  and  form  being  the  other  two.  But  though  the 
privation  of  one  form  be  doubtlefs  necelfary  before 
matter  can  receive  another  (for  a  piece  of  wax  or  clay 
cannot  receive  the  form  of  a  globe  before  it  lofe  the 
form  of  a  fquare),  yet  Ariftotle  never  dreamed  that 
the  privation  of  the  fquare  was  any  property  of  the 
globe,  or  that  privation  itfelf  was  to  be  reckoned  a  real 
being.  On  the  contrary,  lie  cxprelsly  calls  it  to  pn  ov, 
or  the  no  being .  In  this  way,  if  we  pleafe,  we  may 
conlider  fpace,  and  call  it  the  privation  of  fulnefs  or  of 
body.  We  have  indeed  a  politive  idea  of  it,  as  well  as 
of  filence,  darknefs,  and  other  privations  :  but  to  argue 
from  fuch  an  idea  of  fpace,  that  fpace  itfelf  is  fome- 
thing  real,  feems  altogether  as  good  fenfe  as  to  fay, 
that  becaufc  we  have  a  different  idea  of  darknefs  from 
that  of  light,  of  flence  from  that  of  found,  of  the  ab - 
fence  of  any  thing  from  that  of  its  prefence  ;  therefore 
darknefs,  filence,  abfe nee,  mult  be  real  things,  and  have 
as  politive  an  exiftence  as  light ,  founds  and  body :  and 
to  deny  that  we  have  any  pofitive  idea,  or,  which  is  the 
very  fame  thing,  any  idea  at  all,  of  the  privations  above 
mentioned,  will  be  to  deny  what  is  capable  of  the  moft 
complete  proof  (fee  N°  I9»)j  and  cPntradi£l  com¬ 
mon  fenfe  and  daily  experience.  There  are  therefore 
ideas,  and  fimple  ones  too,  which  have  nothing  ad  ex¬ 
tra  correfpondent  to  them  ;  no  proper  idiatum,  arche¬ 
type,  or  objective  reality  :  and  we  do  not  fee  why  the  f  Sec  Motes 
idea  of  fpace  may  not  be  reckoned  of  that  number. 

To  fay  that  fpace  mull  have  exiftence  becaufe  it  has  /^and 
fome  properties  (for  inftance,  penetrability,  or  the  capa-  Lacfs  En_ 
city  of  receiving  body),  feems  f  to  be  the  fame  thing  zsquiry  into 
to  urge  that  darknefs  mull  be  fometlnng  becaufe  it  has  ^  Ideas 
the  capacity  of  receiving  light;  flence  the  property  of  °^fpace% 
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and  its*  S  and  abfence  the  property  of  being  fup- 
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,  ablolute  negations ;  and  fuch  as,  in  the  fame  way,  may 
be  applied  to  nothing,  and  then  call  them  pofitive  pro- 
pertws ;  and  lo  infer  that  the  chimera,  thus  clothed 
1  2  with  tnern,  muft  needs  be  fomething , 

thing  but  ,  J5ut  f  ts  laici,  that  as  we  cannot  conceive  fpace  to 
the  pcdlible  e  annihilated,  it  mult  be  fome  real  thing  of  eternal 
oxiltence  and  neceffary  exiflence.  If  this  argument  had  not 
0Uy‘  bten  ufed  by  v/riters  of  great  merit,  and  with  the  bell 
intention,  we  ihould  not  have  fdtuphd  to  call  it  the 
moil  contemptible  fophifm  that  ever  difgraced  the  page 
of  philofbphy.  Whatever  now  has  an  ciBual  exilic  nee, 
mutt  from  eternity  have  had  a  poffible  exigence  in  the 
ideas  of  the  Divine  mind.  Body,  as  an  extended  fub- 
itance,  has  now  an  aBual  exidence  ;  and  therefore  it 
mud  from  eternity  have  had  a  poffible  exidence  in  the 
ideas  of  the  Divine  mind  :  but  the  poffible  exijlence 
oj  body  is  all  that  we  can  conceive  by  fpace  ;  and  there¬ 
fore  this  argument,  upon  which  fo  much  ft  refs  has 
been  laid,  amounts  to  nothing  more,  than  that  what 
has  from  eternity  been  poffible,  can  at  no  period  have 
been  impoffible.  It  is  evident  that  the  capacity  or  po¬ 
tentiality  of  every  thing  exifting  mud  have  been  from 
eternity ;  but  is  capacity  or  potentiality  a  real  being  ? 
All  the  men  and  women  who  ffiall  fucceed  the  prelcnt 
generation  to  the  end  of  time,  have  at  this  moment 
a  poffibility  of  exidence,  nor  can  that  poffibility  be 
conceived  as  an  impoffibility  ;  but  is  it  therefore  any 
thing  a  (dually  exifting  either  as  a  fubdance  or  a  qua¬ 
lity  > 

It  has  been  urged,  that  fpace  mud  be  fomething 
more  than  the  mere  abfence  of  matter  ;  bccaufe  if  no¬ 
thing  be  between  bodies,  fuch  as  the  walls  of  a  room, 
they  mud  neceffariiy  touch.  But  furely  it  is  not  felf- 
evident  that  bodies  mud  neceffariiy  touch  if  nothing  be 
between  them  ;  nor  of  the  truth  of  this  proportion 
can  any  thing  like  a  proof  be  brought.  It  is  indeed 
intuitively  certain,  that  «  things,  when  they  are  in 
contacd,  have  nothing  between  them  and  hence  it 
has  raflily  been  inferred,  that  things,  when  they  have 
nothing  between  them,  are  in  contad  ;  but  this  is  an 
illegitimate  conver/ion  of  the  proportion.  Every  lo¬ 
gician  knows,  that  to  convert  a  proportion,  is  to  infer 
from  it  another  wh e{e  fubjeB  is  the  predicate ,  and  whofe 
predicate  is  th efubjeB,  of  the  proportion  to  be  convert¬ 
ed  :  but  we  are  taught  by  AridotJe  and  by  common 
lenfe,  that  an  rmiverfal  affirmative  can  be  converted 
only  into  a  particular  affirmative.  “  Things,  when  they 
are  in  contad,  have  nothing  between  them,”  is  an  utj- 
verfai  affirmative  proportion  ;  and  therefore  it  can  be 
converted  only  into  the  following  particular  affirmative  : 

“  Some  things,  when  they  have  nothing  between  them, 
are  in  con  tad  a  proportion  which  by  no  means  in¬ 
cludes  in  it  the  contad  of  the  walls  of  an  empty  room. 
The  reafon  why  the  walk  of  an  empty  room  do  not 

’  1S  tbat  ^7  are  (f$iint  >  but  is  dijlunce ,  in  the 
abdrad,  any  thing  really  exiding  ?  Two  individuals 
.  er>  or  there  is  a  difference  between  them  ;  but  is 
difference  itfelf  any  real  external  thing  ?  Bodies  are  long, 
broad  thick,  heavy  ;  but  are  length,  breadth ,  den  film 
weight,  properly  any  thing  ?  Have  they  any  real  fena- 
rate  archetypes  or  external  idiata  ?  Or  can  they  exid 
but  m  fome  fubdance  ? 


T,  f  ,  r  Part  II. 

Ihe  reaion  why  fo  many  philofophers  have  confi-  Ofwft 
dered  fpace  as  a  real  external  thing,  feems  to  be  this  :  and  its 
Every  bodily  fubdance  is  extended  ;  but  fpi 


>ace  is  con- 


Modes. 


ceived  to  be  that  which  contains  bodv,  and  therefore 
to  fpace  vve  like  wife  attribute  extension.  Extenfion  The*  fa^ 

is  a  quality  which  can  have  no  exidence  but  as  united  which  led 
with  other  qualities  in  fome  fubdance;  and  it  is  thatt0  tlie  %■ 
-of  which,  abdraded  from  all  fubdances,  we  can,  pro-*?fiti?n 
perly  fpeaking,  form  no  idea.  We  underftand  tlieL  freT 
meaning  of  the  word,  however,  and  can  reafon  about  thing, 
tnat  which  it  denotes,  without  regarding  the  particu¬ 
lar  fubdance  in  which  exteiffion  may  inhere  ;  jud  as 
we  can  reafon  about  whitenefs  without  regarding  any 
one  white  objed,  though  it  is  fell-evident  that  white¬ 
nefs,  abilradled  from  all  objeds,  cannot  figure  in  the 
mind  as  an  idea.  Qualities  confidercd  in  this  manner 
are  general  and  relative  notions,  the  objeds  of  pure  in- 
telled,  which  make  no  appearance  in  the  imagination, 
and  arc  far  lefs,  if  poffible,  to  be  perceived  by  fenfe  : 
but  it  is  extremely  painful  to  the  mind  to  dwell  upon 
fuch  notions  ;  and  therefore  the  over-ad ive  fancy  is 
always  ready  to  furniffi  them  with  imaginary  fubfrata , 
and  to  make  that  which  was  a  general  and  invifible  no¬ 
tion  be  conceived  as  a  particular  ideal  objeB.  In  the 
cafe  of  extenfion  this  is  the  more  eafily  done,  that  the 
notion  which  we  have  of  a  real fubjlratum  or  fubdance, 
the  fupport  of  real  qualities,  is  obfeure  and  relative, 
being  the  notion  of  fomething  we  know  not  what. 

Now,  by  leaving,  if  we  can,  folidity  and  figure  out  of 
our  conception,  and  joining  the  notion  of fomething  with 
the  notion  of  extenfion ,  .we  have  at  once  the  imaginary 
fubjlratum  of  an  imaginary  quality,  or  the  general  notion 
of  extenfion  particularized  in  an  imaginary  fubjed  ;  and 
this  fubjed  we  call  fpace ,  vainly  fancying  that  it  has  a 
real  external  and  independent  exidence.  Whether  this 
be  not  all  that  can  be  faid  of  fpace,  and  w  hether  it  be 
not  abfurd  to  talk  of  its  having  any  real  properties, 
every  man  will  judge  for  himfelf,  by  re  fie  ding  upon 
his  own  idcavS  and  the  manner  in  which  they  are  acqui¬ 
red.  We  ourfelves  have  no  doubt  about  the  matter.  We 
confider  pure  fpace  as  a  mere  notion  relative  to  the  ex- 
iftence  of  corporeal  fubdance,  as  nothing  more  than  the 
abfence  of  body,  where  body  is  poffible  ;  and  we  think 
the  ufual  didindion  between  abfolute  and  relative  fpace, 
if  taken  as  real,  the  grofied  abfurdity.  We  do  not, 
however,  pretend  to  didate  to  others ;  but  recom¬ 
mend  it  to  every  man  to  throw7  away  all  refped  for 
great  names,  to  look  attentively  into  his  own  thoughts, 
and  on  this  as  on  all  metaphyfical  fubjeds  to  judge  for 
himfelf. 

Having  faid  fo  much  of  fpace  in  general,  we  need  Place,  what 
not  wade  much  time  upon  its  modes.  Indeed  the  only  it  is. 
mode  of  fpace,  after  confidering  it  with  refped  to  the 
three  dimensions  of  body,  which  now  demands  our  at¬ 
tention,  is  that  which  we  call  place.  As  in  the  fimpled 
mode  of  fpace  we  confider  the  relation  of  didance  be¬ 
tween  any  two  bodies  or  points  ;  fo,  in  our  idea  of 
place ,  we  confider  the  relation  of  didance  betwixt  any 
thing,  and  any  two  or  more  points,  which,  being  con- 
fidered  as  at  red,  keep  the  fame  didance  one  from 
another.  Thus,  when  we  find  any  thing  at  the  fame 
difiance  now  at  which  it  was  yederday  from  two  or 
more  points  with  which  it  was  then  compared,  and 
which  have  not  fince  the  comparifon  was  made  changed 
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their  diftanee  or  pofition  with  refpcCl  to  each  other, 
we  fay  that  the  thing  hath  kept  its  place,  or  is  in  the 
fame  place  ;  but  if  it  hath  feniibly  altered  its  di fiance 
from  either  of  thefe  points,  wc  then  fay  that  it  hath 
changed  its  place . 

From  this  view  of  the  nature  of  place,  we  need  not 
obferve  that  it  is  a  mere  relation  ;  but  it  may  be  worth 
while  to  advert  to  this  circumftance,  that  a  thing  may 
without  falfehood  be  faid  to  have  continued  in  the 
fame  plaee,  and  at  the  fame  lime  to  have  changed  its 
place,  according  to  the  different  obje&s  with  which  it 
is  compared.  Thus,  if  two  perfons  find  a  company  of 
chefs-men  handing  each  upon  the  fame  fquare  of  the 
chefs-board  where  they  left  them,  the  one  may  with 
truth  affirm  that  they  are  all  in  the  fame  place ,  or  un¬ 
moved  *,  and  the  other  may  with  equal  truth  affirm  that 
they  have  all  changed  place.  The  former  confiders 
the  men  only  with  relpccf  to  their  diftanees  from  the 
feveral  parts  of  the  chefs-board,  which  have  kept  the 
fame  diftanee  and  pofition  with  refpeft  to  one  another. 
The  latter  mud  confider  the  rnen  with  refpeCl  to  their 
diifance  from  fomething  clfe  :  and  finding  that  the 
chefs-board,  with  every  thing  upon  it,  has  been  removed, 
we  ffiall  fuppofe,  from  one  room  to  another,  he  cannot 
but  fay  that  the  chefs-men  have  changed  their  place 
with  refpeCt  to  the  feveral  parts  of  the  room  in  which 
he  formerly  faw  them. 

This  modification  of  di  fiance,  however,  which  we  call 
place ,  being  made  by  men  for  their  common  ufe,  that 
by  it  they  may  defign  the  particular  pofition  of  obie&s 
where  they  have  occafion  for  fuch  defignation,  they 
determine  this  place  by  reference  to  fuch  adjaeent  things 
as  be  ft  ferve  their  prefen  t  purpofe,  without  regarding 
other  things  which,  for  a  different  purpofe,  would  better 
determine  the  place  of  the  fame  objeCL  Thus  in  the 
chefs-board,  the  ufe  of  the  defgnation  of  the  place  of 
each  chefs-man  being  determined  only  within  that  che¬ 
quered  piece  of  wood,  it  would  crofs  that  purpofe  to 
meafure  it  by  any  thing  elfe  :  but  when  thefe  very  chefs- 
men  are  put  up  in  a  box,  if  any  one  fhould  afk  where 
the  black  king  is,  it  would  be  proper  to  determine  the 
place  by  reference  to  fomething  elfe  than  the  chefs-board ; 
fuch  as  the  parts  of  the  room  or  clofet  which  contain 
the  box. 

That  our  idea  of  place  is  nothing  but  fuch  a  relative 
pofition  of  things  as  we  have  mentioned,  will  be  readily 
admitted,  wffien  it  is  confidered  that  we  can  have  no 
idea  of  the  place  of  the  univerfe,  Every  part  of  the 
univerfe  has  place  ;  becaufe  it  may  he  compared  with 
refpeCl  to  its  diftanee  from  other  parts  fuppofed  to  be 
fixed.  Thus  the  earth  and  every  planet  of  our  fvftem 
has  a  place  which  may  be  determined  by  afeertaining 
its  di  fiance  from  the  fun  and  from  the  orbits  of  the 
other  planets  •,  and  the  plaee  of  the  fyftem  itfelf  may 
be  afeertained  by  comparing  it  with  two  or  more  fixed 
fiars  :  but  all  the  fvHems  taken  as  one  whole  can  have 
no  place ;  becaufe  there  is  nothing  clfe  to  which  the 
diftanee  and  pofition  of  that  whole  can  be  referred.  It 
is  indeed  true,  that  the  word  place  is  fometimes  nfed, 
we  think  improperly,  to  denote  that  [pace  or  portion  of 
(pace  which  any  particular  body  occupies ;  and  in  this 
fenfe,  no  doubt,  the  univerfe  has  place,  as  well  as  the 
earth  or  folar  fyftem  :  but  to  talk  of  the  place  of  the 
univerfe  in  the  other  and  proper  fenfe  of  the  word,  is 
the  groffeft  nonfenfe. 


Ch  ap.  V.  Of  Motion. 

Mobility,  or  a  capacity  of  being  moved,  is  efien-  viobllity 
tial  to  every  corporeal  fubftanee  ;  and  by  aClual  mo-  effential 
tion  are  all  the  operations  of  nature  performed.  Mo-^^ 
tion,  therefore,  if  it  may  be  called  an  adjunB  of  body, 
is  certainly  the  moft  important  of  all  its  adjun&s  ;  and  but  not  na~ 
to  afeertain  its  nature  and  origin  demands  the  clofeft  tural  mo- 
attention  of  the  metaphyfician,  as  well  as  of  the  me-tlon- 
chanic  and  aftronomcr.  With  the  laws  of  motion,  aa 
difeovered  by  experience,  we  have  at  prefent  no  con¬ 
cern  :  they  are  explained  and  fully  eftahliftied  in  other 
articles  of  this  work  (See  Mech  anics,  Motion,  &c.) 

The  principal  queftions  which  we  have  to  confider  are  : 

“  What  is  motion  ?  and,  By  what  power  is  it  carried 
oh  r” 

For  an  anfwer  to  the  firft  of  thefe  queftions,  the 
modern  metaphyfician  refers  every  man  to  his  own 
fenfes  ;  becaufe,  in  his  apprehtnfion,  the  word  mo¬ 
tion  denotes  a  fimple  idea  which  cannot  be  defined. 

Among  the  ancients,  the  Peripatetics  were  of  a  differ¬ 
ent  opinion;  and  Ariftotle,  whofe  love  of  di  ale  die 
made  him  define  every  thing,  lias  attempted  to  give 
two  definitions  of  motion.  As  fome  learned  men  are 
at  prefent  labouring  to  revive  this  fyftem,  we  {hall, 
out  of  refpeCt  to  them,  mention  thofe  definitions, 
and  make  upon  them  fuch  remarks  as  to  us  appear 
proper.  it  7 

The  author  of  Ancient  Metaphyfcs  having  obferved,  The  Peri- 
that  both  nature  and  art  propofe  fome  end  in  all  their 
operations;  that  wffien  the  end  is  obtained,  the  thing  ° 

operated  upon  is  in  a  ft  ate  of  perfection  or  comple¬ 
tion  ;  and  that  in  the  operations  of  both  nature  and 
art  there  is  a  progrefs,  and  by  confequence  a  change , 
from  one  thing  to  another ;  adds,  that  this  change  is 
motion.  Motion,  therefore,  according  to  him,  is  a 
change  or  progrefs  to  the  end  propofed,  or  to  that 
ftate  of  perfection  or  completion  which  Ariftotle  calls 
gy]eAg£g«s.  It  is  not  enough,  however,  that  we  know 
to  what  the  change  or  progrefs  is  made  :  to  have  an 
adequate  idea  of  motion,  we  muft  likewife  know  from 
what  it  proceeds.  Now  it  is  evident  that  every  thing 
exifting,  whether  by  nature  or  art,  was,  before  it  ex- 
ifted,  poflible  to  exift  ;  and  therefore,  adds  the  fame 
author,  things  do  in  fome  fort  exift  even  before  they 
exift.  This  former  kind  of  ‘xiftence  is  faid  by  Ari¬ 
ftotle  to  be  gy  ovvxu u,  that  is,  in  power  or  capacity.  In 
this  way,  plants  exift  in  their  feeds ;  animals  in  the 
embryo  ;  works  of  art  in  the  idea  of  the  artifts  and  the 
materials  of  which  they  are  made ;  and,  in  general, 
every  thing  in  the  caufes  which  produce  it.  From  this 
power  or  capacity  there  is  a  progrefs  to  energy  or  aClual 
exiftenee  ;  fo  that  we  are  now  able  to  anfwer  the  quef- 
tion,  “  from  what ,  and  to  what ,  motion  is  a  change  ?” 
for  it  is  univerfally  true  of  all  motion ,  that  it  is  a  change 
from  capacity  to  energy, 

“  Having  thus  difeovered  that  motion  lies  betwixt 
capacity  and  energy ,  it  is  evident  (he  fays)  that  it  muft 
have  a  connexion  with  each  of  them  :  and  from  this 
double  connexion  Ariftotle  has  given  us  two  definitions 
of  it  ;  one  of  them  taken  from  the  eneigy ,  or  end.  to 
which  it  tends;  the  other  from  the  capacity  from  which 
it  begins.  The  firft  is  expreffed  in  two  words,  viz. 
cctsM{,  or  imperfeB  energy ;  the  other  is  ifhte%u* 
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r»v  tt  Svyjefti,  i  1,  Ivvxfiu  ;  which  may  be  tranflated  thus, 
he  perfection  f  what  is  in  capacity ,  confidered  merely  as 
in  capacity.  The  meaning  of  the  laft  words  is,  that 
nothing  is  confidered  in  the  thing  that  is  moved  but 
merely  its  capacity ;  fo  that  motion  is  the  perfe&ion 
of  that  capacity,  but  not  of  the  thing  itfelf.  It  is 
fomething  more  (adds  the  learned  author)  than  mere 
capacity  ;  for  it  is  capacity  exerted,  which  when  it  has 
attained  its  end,  fo  that  the  thing  has  arrived  at  that 
Hate  to  which  it  is  defined  by  nature  or  art,  ceafes, 
and  the  thing  begins  to  exi  t  mgyuci,  or  aBually. 

.  By  a11  the  admirers  of  Ariftotle,  this  latter  defini¬ 
tion  has.  been  preferred  to  the  former  :  for  what  rea- 
fon,  it  i->  difficult  to  fay.  They  both  involve  in  the 
thickeft.  obfeurity  that  which,  viewed  through  the 
fenfes,  is  very  ealily  underflood  5  and  on  this,  as  on 
many  other  occafions,  Ariftotle  was  certainly  guilty 
of  darkening  counfcl  by  words  without  knowledge. 
The  author,  whofe  comment  on  this  wonderful  defini¬ 
tion  we  have  faithfully  abridged,  admits  that  it  is  not 
intelligible  till  we  know  what  change  and  progrefs  are  ; 
but  is  it  poffible  to  conceive  any  change  to  take  place 
in  bodily  fubflances  without  motion  I  or,  if  we  were 
called  upon  to  explain  what  progrefs  fcs,  could  we  do 
it  better  than  by  faying  that  it  is  motion  from  fome¬ 
thing  to  fomething  ?  It  is  likewife  very  obvious  that 
before  we  can  have  an  adequate  idea  of  motion ,  we 
muff,  according  to  this  definition,  know  perfe&ly 
what  the  words  capacity ,  energy ,  and  perfeBion  denote ; 
and  yet  nothing  can  be  more  true  than  that  perfeBion 
denotes  a  complex  conception,  which  may  be  eafily 
defined  by  refolving  it  into  the  fimple  ideas  and  no¬ 
tions  of  which  it  is  compounded,  whilft  motion  is  fuf- 
ceptible  of  no  fuch  refolution.  The  perfe&ion  of  a 
knife  is  compounded  of  the  temper  of  the  Heel  and 
the  (harpnefs  of  the  edge  :  the  perfe&ion  of  a  fyflem 
of  philofophy  confifts  of  the  importance  of  the  fub- 
je&s  treated,  the  flrength  of  the  author’s  arguments, 
and  the  perfpicuity  of  his  flyle  and  manner  ;  but  of 
what  is  the  motion  of  a  ball,  or  an  atom ,  or  any  thing 
elfe,  compounded  ?  We  are  aware  that  to  this  queftion 
the  modern  Peripatetics  will  reply,  That  it  is  not  the 
motion  of  a  ball,  or  an  atom ,  or  any  one  things  that 
their  mailer  has  fo  learnedly  defined,  but  motion  ab- 
flra&ed  from  all  individuals ,  and  made  an  obje&  of 
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pure  mtelle&*;  and  they  will  likewife  affirm,  that  by 
the  word  perfeBion  ufed  in  the  definition,  he  does  not 
mean  any  one  kind  of  perfe&ion  as  adapted  to  any  par- 
ticular  objeB  or  end ,  but  perfe&ion  abftra&ed  from 
all  objeBs  and  all  ends.  The  perfe&ion  of  nothing  and 
the  motion  of  nothing ,  for  fuch  furely  are  that  motion 
and  that  perfe&ion  which  are  abftra&ed  from  all  ob¬ 
jeBs  and  ends,  are  ftrange  expreffions.  To  us  they 
convey  no  meaning  5  and  we  have  reafon  to  think  that 
they  are  equally  unintelligible  to  men  of  gicater  acute- 
nefs  (o).  In  a  word,  motion  muft  be  feen  or  felt  5  for 
it  cannot  be  defined.  I  o  call  it  the  aB  of  changing 
place,  or  a  pajfage  from  one  place  to  another ,  gives  no 
information  ;  for  change  and  pajfage  cannot  be  conceiv¬ 
ed  without  previoufty  conceiving  motion  (p). 

.  The  Peripatetics  having  idly  attempted  to  define  mo-The&i. 
tion,  proceed  next  to  divide  it  into  four  kinds  or  claf-  patetic  dil 
fes.  This  divifion  was  by  the  father  of  the  fchool vifl0n  of 
pretended  to  be  made  from  the  effe&s  which  it  pro- ?°Von  aW 
duces,  and  was  faid  by  him  to  belong  to  three  cate-  ^ 
gories,  viz.  quality ,  quantity ,  and  where ,  (fee  Catego¬ 
ry).  T  he  firft  kind  is  that  well-known  motion  from 
place  to  place ,  which  falls  under  the  category  laft  men¬ 
tioned  5  the  fecond  is  alteration ,  by  which  the  quality 
of  any  thing  is  changed,  the  fubftance  remaining  the 
fame.  #  This  belongs  to  the  category  of  quality.  The 
third  is  increafe,  and  the  fourth  diminution ,  both  be- 
longmg  to  the  category  of  quantity .  The  ancient 
atomifts,  and  all  the  modern  metaphyficians  of  emi¬ 
nence,  have  with  great  propriety  reje&ed  this  divifion, 
as  being  nothing  but  a  colle&ion  of  abfurd  diftin&ions 
where  there  is  in  nature  no  difference.  It  has  been 
already  ffiown,  that  body  has  no  other  real  qualities 
than  folidity,  extenfion ,  and  figure :  but  of  thefe  the 
firft  cannot  be  altered  without  deftroying  the  fubftance; 
for  every  thing  which  is  material  is  equally  folid.  The 
extenfion  of  a  body  may  indeed  be  enlarged,  and  its 
figure  may  be  altered,  while  the  fubftance  remains  the 
fame :  but  that  alteration  can  be  made  only  by  moving 
from  their  places  the  folid  atoms  of  which  the  body  is 
compofed.  Ariftotle’s  fecond  kind  of  motion  there¬ 
fore  differs  not  from  the  firft  ;  nor  do  the  third  and 
fourth  differ  from  thefe  two.  For  a  body  cannot  be 
increafed  without  acquiring  new  matter,  nor  diminifh- 
ed  without  lofing  fome  of  the  matter  of  which  it  was 

originally 


(o)  Nunc  dicendum  de  natura  motus.  Atque  is  quidem,  cum  fenfibus  clare  percipiatur,  non  tarn  natu- 
ra  lua,  quam  do&is  philofophorum  commends  obfeuratus  eft.  Motus  nunquam  in  fenfus  noftros  incurrit  fine 
mole  corporea  lpatio  et  tempore.  Sunt  tamen  qui  motum,  tanquam  ideam  quandam  fimplicem  et  abftra&am 
atque  ab  omnibus  airs  rebus  fejun  Bam,  contemplari  ftudent.  Verum  idea  ilia  tenuiffima  et  fubtiliffima  intelleBus 
aciem  e  ui  it .  1  quod  quilibet  fecum  meditando  experiri  poteft.  Hinc  nafeuntur  magnse  difficultates  de  natu- 
™  et  2Pfa  5e  1uara  illuftrare  debent  longe  obfeuriores.  Hujufmodi  funt  definitiones  ill* 

Arittotelis  et  lcholafticorum  qui  .motum  dicunt  effe  aBum  mobilis  quatenus  efi  mobile,  vel,  aBum  ends  in  potentia 
quatenus  in  potentia.  Hujufmodi  etiam  eft  illud  viri  inter  reccntiores  Celebris,  qui  afferit  nihil  in  motu  effe  reale 
If  filer  moment  an  eum  illud  quod  in  vi  ad  mutationem  nitente  confiitui  debet.  Porro  conftat,  horum  et  fimilium  defi- 
nitionum  au&ores  in  ammo  habuiffe  abftra&am  motus  naturam,  feclufa  omni  temporis  et  fpatii  confiderationc,  ex- 
plicare  :  led  qua  ratione  abftra&a  ilia  motus  quinteffentia  (ut  ita  dicam)  intelligi  poftit  non  video.” 

/  n  H  M  _  Berkeley  de  Motu. 

fp;  iVlulti  etiam  per  tranfitum  motum  definiunt,  obliti  fcilicet  tranfitum  ipfum  fine  motu  intelligi  non  poffe, 
et  per  motum  e  mn  opportere  :  Veriffimum  adeo  eft  definitiones,  ficut  nonnullis  rebus  lucem,  ita  viciffim  aliis 
ene  rasa  erre..  Etprofe&o,  quafcumquc  res  fenfu  percipimus  eas  clariores  aut  notiores  definiendo  efficere  vix 
qui  quam  potuent.  Cujus  rei.vana  fpe  alle&i  res  faciles  difficillimas  reddiderunt  philofophi,  mentefque  fuas  diffi- 
cultatibuSj  quas  ut  plurunum  ipfi  peperiffent,  implicavere.”  Id.  ibid , 
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originally  compofed  :  but  matter  can  neither  be  added 
nor  taken  away  without  motion  from  place  to  place  •, 
for  there  is  now  no  creation  de  novo  ;  and  we  have  no 
reafon  to  imagine  that,  fince  the  original  creation,  a 
Angle  atom  lias  been  ever  annihilated.  It  is  therefore 
part  difpute,  that  local  motion  is  the  only  motion  con¬ 
ceivable  ;  and  indeed,  as  far  as  we  are  capable  of  judg¬ 
ing  from  what  we  know  of  body,  it  is  the  only  motion 

P°  This  has  given  rife  to  a  queftion  which  has  been 
debated  among  modern  philofophers,  though,  as  tar 
as  we  know,  it  was  never  agitated  among  Uie  an¬ 
cients  viz.  “  Whether,  if  there  were  but  one  iolid 
body  exifting,  that  body  could  poffibly  be  moved. 
Bilhop  Berkeley  feems  to  be  of  opinion  that  it  could 
not ;  becaufe  no  motion  can  be  conceived  but  what 
has  a  dire&ion  towards  fome  place,  and  the  relation  ot 
place  neceffarily  fuppofes  the  exiftence  of  two  or  more 
bodies.  Were  all  bodies,  therefore,  annihilated  ex¬ 
cept  one  globe,  it  would  be  impoflible  (he  thinks)  to 
conceive  that  globe  in  motion  (q>  With  refpeft  to 
the  origin  of  our  ideas  of  motion,  his  reafoning  appears 
unanfwerable ;  but  we  do  not  perceive  how  it  con¬ 
cludes  again  ft  the  poflibility  of  motion  itfelf  as  exift- 
ing  in  a  Angle  body.  It  has  been  already  A)0'™1" 
the  chapter  of  Simple  Apprehenfion  and  Conception,  that 

though  nothing  can  be  conceived  which  may  not  po- 

Ably  exift,  yet  many  things  may  be  poflible  which  we 
have  not  faculties  or  means  to  conceive.  In  the  pre- 
fent  inftance,  were  this  folitary  globe  animated las  our 
bodies  are,  were  it  endowed  with  all  our.  fenfes  and 
mental  powers,  it  certainly  would  not  acquire  any  idea 
of  motion  though  impelled  by  the  greateft  force.  1  he 
reafon  is  obvious  ;  it  would  have  no  objects  with  which 
to  compare  its  place  and  Atuation  at  different  period^ 
of  time  ;  and  the  experience  of  a  ftup  at  fea  m  calm 
weather,  affords  fufficient  proof  that  motion  which  is 
equable  cannot  be  perceived  by  any  other  means  than 
by  fuch  a  comparifon.  When  the  waves  fwell  and 
the  (hip  pitches,  it  is  indeed  impoflible  that  thofe 
who  are  on  board  Ihould  not  perceive  that  they  are 
actually  in  motion;  but  even  this  perception  anfes  from 
comparing  their  pofltion  with  that  of  the  waves  ”  *ng 
and  falling  around  them :  whereas  in  the  regions  of  emp¬ 
ty  fpace  the  animated  globe  could  compare  its  pofltion 
with  nothing  j  and  therefore,  whether  impelled  by 
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equal  or  unequal  forces,  it  could  never  acquire  the  idea 
of  motioi  .  It  may  perhaps  be  thought,  that  if  this 
folitary  globe  were  a /^-moving  animal,  it  might  ac¬ 
quire  the  idea  of  motion  by  inferring  its  exiftence  from 
the  energy  which  produced  it.  But  how  we  would 
3 Ik,  could  an  animal  in  fuch  ^icumftances  be/e//-mo  - 


mg?  Motion  is  the  effeft  of  fome  caufe ;  and  it  has 
been  already  (hown  (fee  N°  11  f  of  this  article),  that 
we  have  no  reafon  to  fuppofe  that  any  bfmg  ««  be 
the  real  and  primary  caufe  of  any  effeft  which  that  be¬ 
ing  can  neither  conceive  nor  will  :  but  as  motion  can 
be  perceived  only  by  the  fenfes,  a  folitary  ammai  could 
have  no  idea  of  motion  previous  to  its  own  exertions  , 
and  therefore  could  neither  conceive,  nor  will,  an  ex  r- 
tion  to  produce  it.  Let  us,  however,  fuppofe,  that 
without  any  end  in  view  it  might  fpontaneoufly  exert 
itfelf  in  fuch  a  manner  as  would  produce  fenfible  mo¬ 
tion,  were  it  furrounded  with  other  corporeal  objedts  , 

ftill  we  may  venture  to  affirm,  that  fo  long  as  it  lhoul 
remain  in  abfolute  folitude,  the  being  itfelf  would  ac¬ 
quire  no  idea  of  motion.  It  would  indeed  be  confcious 
of  the  mental  energy,  but  it  could  not  infer  the :  exift¬ 
ence  of  motion  as  a  confequence  of  that  energy ,  for 
idea  of  motion  can  be  acquired  only  by  fenfe,  and  by 
the  fuppofltion  there  are  no  objefts  from  which  tl 
fenfes  of  this  fpherical  animal  could  receive  thofe  1 
preffions,  without  which  there  can  be  no  perception, 

“LeJ  rnlwTppofe,  that,  while  this  animated  gk>be  Anfwe^ 

is  under  the  influence  either  of  external  impulfe  or  its 

own  fpontancous  energy,  other  bodies  are  fuddenly 
brought  into  exiftence  :  would  it  then  acquire  the  idea 
of  motion  ?  It  certainly  would  from  perceiving  ts 
own  change  of  place  with  refpeft  to  thofe  bod  es  , 
and  though  at  ftrft  it  would  not  perhaps  be  able  t 
determine  whether  itfelf  or  the  bodies^around  it  were- 
moving,  yet  a  little  experience  would  decide  this  que- 
ftion  Hkewife,  and  convince  it  that  the  motion  was 
the  effedl  either  of  its  own  mental  energy  os  that  ex¬ 
ternal  impulfe  which  it  had  felt  before  the  other,  bo¬ 
dies  were  prefented  to  its  view.  But  it  is  obvious, 
that  the  creation  of  new  bodies  at  a  diftance,  can 
make  no  real  alteration  in  the  ftate  of  a  body  which 
had  exifted  before  them  :  and  therefore,  as  this  ani¬ 
mated  globe  would  now  perceive  itfelf  to  be  moving, 
we  may  infer  with  the  utmoft  certainty  that  ^ 


191 


(q.)  Having  proved  that  place  in  the  proper  fenfe  W  ^  ut  hoc  darius  appareat,  animadvertendum 

,/0„is  relative  likewife,  the  biffiep  proceeds  thu  ,  ^mntamen  [Jem  mtelligi  nequ.t,  nifl 

eft,  motum  nullum  intellig.  poffe  flue  deter mirra  one  ahqua  ieu  int  'lligatur  exiftere.  Nam  fiirfum, 

praeter  corpus  motum,  noftrum  etiam  corpus  aut  almd  ahq^  d  rdatione  aliqUa  fundantur,  et  neceffano  cor- 
deorfum,  flniftrorfum,  dextrorlum,  omnefque  p  ag  &  reliquis  corporibus  in  mhilum  redaais,  globus, 

pus  a  moto  diverfum  constant  ct  fupponunt  ^J^/^^oncipi  poffit :  ufque  adeo  neceffe  e ft,  ut 
exempli  gratia,  umeus  exiftere  fupponatur  ,  Huius  fententiae  ventas  clanffima  elucebit,  mo- 

,eae  f"pi“- 

^Seipi.n.u,  potto  *»  glow,  et  tTsC 

docunque  applicari  :  quicquid  tandem  per  aPP  •  •  Supponamus  deinde  coelum  flxarum  creari .  u  10  ex 

circa  commune  centrum  nequit  per  imaginationem ,  co  jetur#  Scilicet  cum  motus  natura  fua  At  re- 

concepto  appulfu  globorum  ad  diverfascaebimp  £uemadmodum  nec  ulla  relate  alia  fine  corre- 

lativus,  concipi  non  potuit  pnufquam  darentvir  corpora  correiaia.  X. 

latis  concipi  poteft.”  De  Motu •• 
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moving  before  ;  and  that  the  motion  of  a  Angle  body 
though  not  perceivable  by  the  fenfes,  might  poffibly  be’ 
produced  in  empty  ipace. 

Having  thus  fern  that  a  Angle  body  is  capable  of 
motion  in  empty  fj  the  ncxt  quellion  that  occurs 
on  this  lubje£t  is,  Whether  it  would  be  poftible  to 
move  a  body  in  fpace  that  is  abfolutely  full  ?  buvh 
are  the  terms  in  wiiieh  this  queftion  is  ufually  put  ; 
and  by  being  thus  exprci.td,  it  has  given  rife  to  the 
depute  among  natural  philofophers  about  the  exigence 
of  a  vacuum.  Perhaps  the  difpute  might  have  been 
avoided  had  the  queftion  been  more  accurately  itated. 
For  intlance,  had  it  been  alked,  whether  motion  would 
be  poffible,  could  matter  be  fuppofed  abfolutely  in- 
fimte  without  any  the  leaft  interftice  or  vacuity  arnono- 
its  loud  parts?  We  apprehend  that  every  refleflinq 
man  would  have  anfwcred  in  the  negative.  At  any 
rate,  the  queftion  ought  to  be  thus  Itated  in  meta- 
phyfies  ;  becaule  we  have  fecn  that  fpace,  though  a 
poiitive  term,  denotes  nothing  really  exifting.  Now  it 
being  oi  the  very  effence  of  every  folid  fubltance  to  ex¬ 
clude  from  the  place  which  it  occupies  every  other  folid 
iubitance,  it  follows  undeniably,  that  not  one  particle 
.  an  infinite  ft  did  could  be  moved  from  its  place 
Without  the  previous  annihilation  of  another  particle 
or  equal  extent  ;  but  that  annihilation  would  deftroy 
the  infinity.  Were  matter  extended  to  any  degiee 
le/s  than  infinity,  the  motion  of  its  parts  would  un¬ 
doubtedly  be  poffible,  becaufe  a  fufficicnt  force  could 
feparate  thofe  parts  and  introduce  among  them  va¬ 
cuities  of  any  extent  •,  but  without  vacuities  capable 
of  containing  the  body  to  be  moved,  it  is  obvious 
that  no  force  whatever  eould  produce  motion.  This 
being  the  cafe,  it  follows,  that  however  far  we  fup- 
pole  the  material  univerfe  extended,  there  muff  be 
vacuities  in  it  fuffieient  to  permit  the  motion  of  the 
planets  and  all  the  other  heavenly  bodies,  which  we 
plainly  perceive  to  revolve  round  a  centre  ;  and  if  fo 
the  next  queftion  to  be  determined  is,  What  can  in 
■vacuo  operate  upon  fuch  immenfe  bodies,  fo  as  to  pro¬ 
duce  a  regular  and  continued  motion  > 

That  all  bodies  are  equally  capable  of  motion  or 
relt,  has  by  natural  philofophers  been  as  completely 
proved  as  any  thing  can  be  proved  by  obfervation 
and  experience.  _  It  is  indeed  a  fctf  obvious  to 
the  molt  fuperficial  obferver  ;  for  if  either  of  tliefe 
ftates  were  effential  to  matter,  the  other  would  be 
abfolutely  impcffible.  If  reft  were  effential,  nothing 
could  be  moved  ;  if  motion  were  effential,  nothing 
could  be  at  reft,  but  every  the  niinuteft  atom  would 
have  a  motion  of  its  own,  which  is  contrary  to  uni- 
verfal  experience.  With  refpeft  to  motion  and  reft, 
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matter  is  wholly  paffive.  No  man  ever  perceived  a  Of 
body  lnanimated  begin  to  move,  or  when  in  motion 

ltop  without  refi fiance.  A  billiard  ball  laid  at  reft  ' - * - - 

on  the  (mootheft  furfatc,  would  continue  at  reft  to 
the  md  of  time,  unlefs  moved  by  feme  force  extiinfic 
to  ltielf.  .  If  luch  a  ball  were  ftruck  by  another  ball 
it  would  indeed  be  moved  with  a  velocity  proportioned 
to  the  impetus  with  which  it  was  ftruck;  but  the  impell¬ 
ing  ball  would  lofe  as  much  of  its  own  motion  as  was 
communicated  to  that  upon  which  the  impulfe  was 
made..  lt  is  evident,  therefore,  that  in  this  inftance 
there  is  no  beginning  of  motion,  but  only  the  communi¬ 
cation  of  motion  from  one  body  to  another;  and  we 
may  /fill  afk,  Where  had  the  motion  its  origin  ?  If  the 
impelling  ball  was  thrown  from  the  hand  of  a  man,  or 
ltiuck  with  a  racket,  it  is  plain  that  by  a  volition  of 
the  man’s  mind  the  motion  was  firft  given  to  his  own 
arm,  whence  it  proceeded  through  the  racket  from 
one  ball  to  another  ;  fo  that  the  ball,  racket,  and  arm, 
were  mere  i  nft  rumen  ts,  and  the  mind  of  the  man  the 
only  agent,  or  firft.  mover.  That  motion  can  be  begun 
by  any  being  which  is  not  poftefted  of  life,  confciouf- 
nefs,  and  will,  or  what  is  analogous  to  thefe,  is  to  us 
altogether  inconceivable.  Mere  matter  or  inanimated 
body  can  opeiate  upon  body  only  by  impulfe  :  but 
impulfe,  though  from  the  poverty  of  language  we 
are  fometimes  obliged  to  talk  of  its  agency,  is  itfelf 
merely  an  eftc6l  ;  for  it  is  nothing  more  than  the  con- 
tad  of  two  bodies,  of  which  one  at  leaft  is  in  motion. 

An  infinite  feries  of  effeds  without  a  eaufe  is  the 
grofieft  abfurdity  ;  and  therefore  motion  cannot  have, 
been  communicated  from  eternity  by  the  impulfe  of 
body  upon  body,  but  mu  ft  have  been  originally  pro¬ 
duced  by  a  being  w  ho  ads  in  a  manner  analogous  to 
the  energies  of  the  human  will. 

But  though  motion  could  not  have  been  begun  Motfol 
ut  by  the  energy  of  mind,  it  is  generally  believed  produced 
that  it  might  be  continued  by  the  mere  paflivity  of 
body  ;  and  it  is  a  law  nf  tV>*>  MW+™o~  ran  only 


body;  and  it  is  a  law  of  the  Newtonian  philofbphv  [anon) 
that  a  body  project <  d  in  empty  fpace  would  continue  itra'ight 
to  move  m  a  ftraight  line  for  ever.  The  only  reafcn  line 
which  can  be  afl-gned  for  this  law  is,  that  fmee  body 
continues  to  move  at  all  after  the  impetus  of  projec¬ 
tion  has  eeafed,  it  could  not  of  itfelf  ceafe  to  move 
without  becoming  active  ;  becaufe  as  much  force  is 
required  to  flop  a  body  in  motion  as  to  communicate 
motion  to  the  fame  body  at  reft.  Many  objections 
have  been  made  to  this  argument,  and  to  the  law  of 
which  it  is  the  foundation  ;  but  as  we  do  not  perceive 
their  llrength,  we  fhall  not  fill  our  page  with  a  formal 
examination  of  them  (it).  If  a  fmgle  body  could  ex- 
lft  and  have  motion  communicated  to  it  in  vacuo  by  the 
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The  New- 


force  of  proje&ion,  we  are  perfuaded,  that  from  the 
very  paffivity  of  matter,  that  motion  would  never  have 
but  it  is  obvious  that  it  could  be  moved  only 
in  a  ftraight  line,  for  an  impulfe  can  be  given  in  no 
other  direction. 

The  heavenly  bodies,  however,  are  not  moved  in 
tonian  doc-  ftraight  lines,  but  in  curves  round  a  centre  }  and  there- 
trine  re-  fore  their  motion  cannot  have  been  originally  com- 
fpefting^t  emunieated  merely  by  an  imprefled  force  of  projection, 
the  motion  This  is  admitted  by  all  philofophers -9  and  therefore 
ofthehea-  the  Newtonians  fuppofe  that  the  planets  are  moved 
venly  bo-  [n  elliptieal  orbits  by  the  joint  agency  of  two  forces 
^ies*  a61ing  in  different  dire&ions.  One  of  thefe  forces 
makes  the  planet  tend  directly  to  the  centre  about 
which  it  revolves  :  the  other  impels  it  to  fly  off  in  a 
tangent  to  the  curve  deferibed.  The  former  they  call 
gravitation ,  whieh  fome  of  them  have  affirmed  to  be  a 
property  inherent  in  all  matter  ;  and  the  latter,  which 
is  a  proje6tile  force,  they  eonfider  as  imprefled  ab  extra . 
By  the  joint  agency  of  fuch  forces,  duly  proportioned 
to  each  other,  Sir  Ifaac  Newton  has  demonftrated,  that 
the  planets  muff;  neceflarily  deferibe  fuch  orbits  as  by 
obfervation  and  experience  they  are  found  actually  to 
deferibe.  But  the  queftion  with  the  metaphyfician  is, 
Whether  fuch  forces  be  real  ? 

With  refpeft  to  projection,  there  is  no  difficulty  } 
but  that  bodies  ftiould  mutually  a6t  upon  each  other  at 
a  diftance,  and  through  an  immenie  vacuum,  feems  at 
ftrft  fight  altogether  impoflible.  If  the  planets  are 
moved  by  the  forces  of  gravitation  and  projection, 
they  muff  neceflarily  move  in  vacuo  ;  for  the  continual 
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refiftance  of  even  the  rareft  medium  would  in  time 
overcome  the  force  of  the  greatetl  impetus  :  but  if  they 
move  in  vacuo ,  how  can  they  be  attracted  by  the  fun 
or  by  one  another  ?  It  is  a  felf-evident  truth,  that  no¬ 
thing  can  aCt  but  where  it  is  prefent,  either  immediate¬ 
ly  or  mediately  •,  beeaufe  every  thing  which  operates 
upon  another,  mull  perform  that  operation  either  by  its 
own  immediate  agency  or  by  means  of  fome  inftrument. 

The  fun  and  planets  are  not  in  contaCl  ;  nor,  if  the  mo¬ 
tion  of  thefe  bodies  be  in  vacuo ,  can  any  thing  material 
pafs  as  an  inftrument  from  the  one  to  the  other.  We 
know  indeed  by  experience,  that  every  particle  of  un¬ 
organized  matter  within  our  reach  has  a  tendency  to 
move  towards  the  centre  of  the  earth  ;  and  we  are 
intuitively  certain,  that  fuch  a  tendency  muff:  have  fome 
caufe  \  but  when  we  infer  that  caufe  to  be  a  power  of 
attraction  inherent  in  all  matter,  which  mutually  aCts 
upon  bodies  at  a  diftance,  drawing  them  towards  each 
other,  we  talk  a  language  which  is  perfedly  unintelli¬ 
gible  (s).  Nay  more,  we  may  venture  to  affirm  that 
fuch  an  inference  is  contrary  to  faCt.  The  particles  of 
every  elaftic  fluid  fly  from  each  other  \  the  flame  of  a 
fire  darts  upwards  with  a  veloeity  for  which  the  iveight 
of  the  circumambient  air  cannot  aecount  \  and  the  mo¬ 
tion  of  the  particles  of  a  plant  when  growing,  is  fo  far 
from  tending  towTard  the  centre  of  the  earth,  that  when 
a  flowerpot  is  inverted,  every  vegetable  in  it,  as  foon  as 
it  is  arrived  at  a  fufficient  length,  bends  itfelf  over  the 
fide  of  the  pot,  and  grows  with  its  top  in  the  natural 
pofition.  i£>y 

Senfible  of  the  force  of  thefe  arguments  againft  the  The  hea- 
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to  it,  without  which  we  have  endeavoured  to  prove,  that  the  heavenly  bodies  could  not  revolve  round  their  re-  fed  ab  ex - 

fpeClive  centres  in  elliptical  curves.  .  -  .  TT 

(s)  A  different  opinion  on  this  point  is  held  by  Profeffor  Stewart  m  Ins  Elements  of  the  P/ulofophy  of  the  Hu¬ 
man  Mind;  a  work  of  which  the  merit  is  fuch  as  to  make  it  painful  to  us  to  differ  in  any  important  opinion 
from  the  ingenious  author.  We  (hall,  however  claim  the  fame  liberty  of  diffenting  occafionally  from  him  that 
he  has  claimed  of  diffenting  from  Newton,  Locke,  Clarke,  and  Cud  worth,  from  whom  he  differs  widely  in  think¬ 
ing  it  as  eafy  to  conceive  how  bodies  can  aa  upon  eaeh  other  at  a  diftance,  as  how  one  body  can  communicate 
motion  to  another  by  impulfe.  “  I  allow  (fays  he,  p.  79.)  that  it  is  impoflible  to  conceive  in  what  manner  one 
body  aas  upon  another  at  a  diftance  through  a  vacuum  j  but  I  cannot  admit  that  it  removes  the  difficulty,  to 
fuppofe  that  the  two  bodies  are  in  aaual  contaa.  That  one  body  may  be  the  efficient  caufe  of  the  motion  of 
another  body  placed  at  a  diftance  from  it,  I  do  by  no  means  affert 5  but  only  that  we  have  as  good  reafon  to  be¬ 
lieve  that  this  may  be  poflible,  as  to  believe  that  any  one  natural  event  is  the  efficient  caufe  of  another.” 

If  by  efficient  caufe  be  here  meant  the  firft  and  original .  caufe  of  motion,  we  have  the  honour  to  agree  with 
the  learned  profeffor  ;  for  we  are  perfuaded  that  body  inanimated  is  not,  in  this  fenfe  of  the  word,  the  caufe 
of  motion  either  at  hand  or  at  a  diftance  :  but  if  he  mean  (and  we  think  he  mull,  beeaufe  fuch  was  the 
meaning  of  Newton,  from  whom  he  profeffes  to  differ),  that  we  can  as  eafily  conceive  one  body  to  be  the  in¬ 
ftrument  al  eaufe  of  the  motion  of  another  from  which  it  is  diftant,  as  we.  can  conceive  it  to  communicate  mo¬ 
tion  by  impulfe,  we  cannot  help  thinking  him  greatly  miftaken.  We  will  not  indeed  aftirm,  with  the  writer 
whom  he  quotes,  “  that  although  the  experiment  had  never  been  made,  the  communication  of  motion  by 
impulfe  might  have  been  predicted  by  reafoning  a  priori beeaufe  we  are  not  certain,  that  without  fome 
fuch  experiment  we  ftiould  ever  have  acquired  adequate  notions  of  the  folidity  of  matter  :  But  if  all  corporeal 
fubftanees  be  allowed  to  be  folid  and  pofleffed  of  that  negative  power  to  which  philofophers  have  given  the 
name  of  vis  inertia r,  we  think  it  may  be  eafily  proved  h  priori ,  that  a  fufficient. impulfe  ot  one  hard  body  upon 
another  mufl  communicate  motion  to  that  other  j  for  when  the  vis  inertia ?,  by  whieh  alone  the  one  body  is  kept 
in  its  place,  is  lefs  than  the  vis  impetus  with  which  the  other  rufties  to  take  poffeffion  of  that  place,  it  is  evi¬ 
dent  that  the  former  body  mufl  give  way  to  the  latter,  which  it  can  do  only  by  motion,  otherwife  the  two 
bodies  would  occupy  one  and  the  fame  plaee,  which  is  inconfiffent  with  their  fcluhiy.  But  that  a  fubftance 
pofleffed  of  a  vis  inertia  ftiould  make  another  fubftance  poffeffed  of  the  fame  negative  power,  quit  a  place  to 
which  itfelf  has  no  tendencijr  is  to  us  not  only  inconceivable ,  but  appaienty  impoflible,  as  implying  a  direct  con^,- 
t  radiation. 
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poffibility  of  an  attra&ive  power  in  matter  which  ope- 
^  rates  at  a  diflance,  other  philofophers  have  fuppofed 
that  the  heavenly  bodies  are  moved  in  elliptical  orbits 
by  means  of  two  forces  originally  impreffed  upon  each 
planet,  impelling  it  in  different  directions  at  the  fame 
time.  But  if  the  tendency  of  the  planets  towards  the 
centre  of  the  fun  be  of  the  fame  kind  with  that  of 
heavy  bodies  towards  the  centre  of  the  earth  (and  if 
there  be  fuch  a  tendency  at  all,  we  have  no  reafon  to 
fuppofe  it  different),  it  cannot  poflibly  be  the  effeft  of 
impulfe.  A  body  impelled  or  proje£led  in  vacuo  would 
continue  to  be  moved  with  an  equable  velocity,  nei¬ 
ther  accelerated  nor  retarded  as  it  approached  the  object 
towards  which  it  was  dirfcdled  j  but  the  velocity  of  a 
body  tending  towards  the  centre  of  the  earth  is  conti¬ 
nually  accelerated  :  and  as  we  cannot  doubt  but  that 
the  fame  thing  takes  place  in  the  motion  of  a  body  tend¬ 
ing  towards  the  centre  of  the  fun,  that  motion  cannot 
be  the  effedl  of  impulfe  or  projection. 

Some  of  the  Newtonians  therefore  have  fuppofed, 
“  That  all  kinds  of  attra&ion  confift  in  fine  imper¬ 
ceptible  particles  or  invifible  effluvia,  which  proceed 
from  every  point  in  the  furface  of  the  attradling  body, 
in  all  right-lined  directions  every  way  ;  which  in  their 
progrefs  lighting  on  other  bodies,  urge  and  folicit  them 
towards  the  fuperior  attracting  body  5  and  therefore 
(fay  they)  the  force  or  intenfity  of  the  attracting 
power  in  general  mult  always  decreafe  as  the  fquares 
of  the  diftances  increafc.”  The  inference  is  fairly  drawn 
from  the  faCt,  provided  the  faCt  itfelf  were  real  or  pof- 
fible  :  but  it  is  obvious,  that  if  fine  imperceptible  par¬ 
ticles  or  invifible  effluvia  were  thus  iffued  from  every 
point  in  the  furface  of  the  fun,  the  earth  and  other 
planets  could  not  move  in  vacuo ;  and  therefore  the 
-projeCtile  motion  would  in  time  be  flopped  by  the  refin¬ 
ance  of  this  powerful  medium.  Befidcs,  is  it  not  alto¬ 
gether  inconceivable,  nay  impoflible,  that  particles  iffu- 
lwgfrom  the  fun  fliould  draw  the  planets  towards  that 
centre  ?  would  they  not  rather  of  neceffity  drive  them 
to  a  greater  diflance  ?  To  fay,  that  after  they  have 
reached  the  planets,  they  change  their  motion  and  re¬ 
turn  to  the  place  whence  they  fet  out,  is  to  endue  them 
with  the  powers  of  intelligence  and  will,  and  to  trans¬ 
form  them  from  pafiive  matter  to  aClive  mind. 

Thefe  difficulties  in  the  theories  of  attraction  and 
impulfe  have  fet  philofophers  upon  fabricating  number- 
lefs  hypothefes  :  and  Sir  Ifaac  Newton  himfelf,  who 
never  confidered  gravitation  as  any  thing  more  than  an 
effeCt,  conjeCtured  that  there  might  be  a  very  fubtile 
fluid  or  ether  pervading  all  bodies,  and  producing  not 
only  the  motion  of  the  planets,  and  the  fall  of  heavy 
bodies  to  the  earth,  but  even  the  mechanical  part  of 
mufcular  motion  and  fenfation.  Others  (t)  again  have 
fuppofed  fire,  or  light,  or  the  eleCtric  fluid,  to  be  the 
univerfal  agent ;  and  fome  few  (u)  have  acknowledg¬ 
ed,  that  nothing  is  fufficient  to  produce  the  phenomena 
but  the  immediate  agency  of  mind. 

With  refpeCt  to  the  interpofition  of  any  material 
fluid,  whether  ether,  fire,  light,  or  eleClricity,  it  is 
fufficient  to  fay  that  it  does  not  remove  any  one  dif- 
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ficulty  which  encumbers  the  theory  of  innate  attrac¬ 
tion.  All  thefe  fluids  are  elaflic  5  and  of  courfe  the 
particles  of  which  they  are  compofed  are  diflant  from 
each  other.  Whatever  motion,  therefore,  we  may 
fuppofe  to  be  given  to  one  particle  or  fet  of  particles, 
the  queffion  ftill  recurs,  How  is  it  communicated  from 
’  them  to  others  ?  If  one  body  can  ad  upon  another  at 
the  diflance  of  the  ten-thoufandth  part  of  an  inch,  we 
can  perceive  nothing  to  hinder  its  aCtion  from  extend¬ 
ing  to  the  diflance  of  ten  thoufand  millions  of  miles. 

In  the  one  cafe  as  well  as  the  other,  the  body  is  aCling 
where  it  is  not  prefent  5  and  if  that  be  admitted  to  be 
poflible,  all  our  notions  of  aClion  are  fub verted,  and  it 
is  vain  to  reafon  about  the  caufc  of  any  phenomenon  in 
nature. 

This  theory  of  the  intermediate  agency  of  a  fubtile  The  hypo, 
fluid  differs  not  effentially  from  the  vortices  of  Des  t^e^is  °f 
Cartes*,  which  appeared  fo  very  abfurd  to  Cudworth,  ?la1i0’ Ar** 
that  with  a  boldnefs  becoming  a  man  of  the  firft  genius  Cudworth 
and  learning,  he  reje&ed  it,  and  adopted  the  plaftic  na-  1 

ture  of  Plato,  Ariftotle,  and  other  Greek  philofophers. 

That  incomparable  fcholar  obferves,  that  matter,  be¬ 
ing  purely  pafiive,  the  motion  of  the  heavenly  bodies, 
the  growth  of  vegetables,  and  even  the  formation  of 
animal  bodies,  muff  be  the  effeft  either  of  the  immediate 
agency  of  God,  or  the  agency  of  a  plajiic  nature  ufed 
as  an  inftrument  by  Divine  Wifdom.  That  they  are 
not  the  effect  of  God’s  immediate  agency,  he  thinks 
obvious  from  feveral  circumflances.  In  the  firff  place, 

They  are  performed  flowly  and  by  degrees,  which  is 
not  fuitable  to  our  notions  of  the  agency  of  almighty 
Power.  Secondly,  Many  blunders  are  committed  in 
the  operations  of  nature,  fuch  as  the  formation  of 
monfters,  &c.  which  could  never  be  were  things 
formed  by  the  immediate  hand  of  God.  He  is  there¬ 
fore  of  opinion,  that,  after  the  creation  of  matter,  God 
employed  an  inferior  agent  to  give  it  motion  and  form, 
and  to  carry  on  all  thofe  operations  which  have  been 
continued  in  it  flnee  the  beginning  of  the  world.  This 
agent  he  calls  plajiic  nature  ;  and  confiders  it  as  a  being 
incorporeal,  which  penetrates  the  moft  folid  fubflance, 
and,  in  a  manner  which  he  pretends  not  to  explain 
otherwife  than  by  analogy,  adluates  the  univerfe.  He 
does  not  look  upon  it  as  a  being  endued  with  percep¬ 
tion,  confcioufnefs,  or  intelligence  5  but  merely  as  an 
inflrument  which  adts  under  Divine  Wifdom  according 
to  certain  laws.  He  compares  it  to  art  embodied  } 
and  quoting  from  Ariftotle,  fays,  E<  mv  tv  tu  i 
vxvzvi'yix.yi  o/xoi&$  xv  r»  (pvcm  s  nout.  If  the  art  of  the  / hip - 
wright  were  in  the  timber  itfelf  operatively  and  effeBual - 
ly ,  it  would  there  a£l  jufl  as  nature  doth .  He  calls  it  a 
certain  lower  life  than  the  animal,  which  adls  regularly 
and  artificially  for  ends  of  which  it  knows  nothing.  It 
may  be,  he  fays,  either  a  lower  faculty  of  fome  confci- 
ous  foul,  or  elfe  an  inferior  kind  of  life  or  foul  by  itfelf, 
but  depending  in  either  cafe  upon  a  higher  intelledL 
He  is  aware  with  what  difficulty  fuch  a  principle  will 
be  admitted  by  thofe  philofophers  who  have  divided  all 
being  into  fuch  as  is  extended  and  fuch  as  is  cogita¬ 
tive  :  but  he  thinks  this  divifion  improper.  He  would 
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divide  beings  into  thofe  wbicli  are  folid  and  extended, 
and  thole  which  have  life  or  internal  energy.  Tliofc 
beings  which  have  life  or  internal  energy  he  would 
again  divide  into  fuch  as  a£t  with  confcioufnefs,  and 
fucli  as  a 6t  without  it  :  the  latter  of  which  is  this 
plaftic  life  of  nature.  To  prove  that  fuch  an  inftru- 
ment  is  poflible,  or  that  a  being  may  be  capable  of 
operating  for  ends  of  which  it  knows  nothing,  he  in- 
ftanees  bees  and  other  animals,  wTho  are  impelled  by 
inf  in  3  to  do  many  things  neceffary  to  their  own  pre- 
fervation,  without  having  the  lead  notion  of  the  pur- 
pofe  for  which  they  work.  (See  Instinct).  He  ob- 
ferves,  that  there  is  an  elfential  difference  between  rea- 
fon  and  inftinft,  though  they  arc  both  the  attributes 
of  mind  or  incorporeal  fubffance  :  and  that  therefore, 
as  we  know  of  two  kinds  of  mind  differing  fo  widely, 
there  is  nothing  to  hinder  us  from  inferring  a  third, 
with  powers  differing  as  much  from  indindt  as  inftindl 
differs  from  reafon.  Mankind  arc  confcious  of  their 
own  operations,  know  for  what  purpofe  they  generally 
a£f,  and  can  by  the  power  of  refle&ion  take  a  retrofpec - 
live  view  of  their  a&ions  and  thoughts,  making  as  it 
were  the  mind  its  owrn  objedl.  Brutes  are  confcious  of 
their  own  operations,  but  they  are  ignorant  of  the  pur - 
pofes  for  which  they  operate,  and  altogether  incapable  of 
rcflcBing  either  upon  their  pad  conduct  or  part  thoughts. 
Between  their  intelle&ual  powrers  and  thofe  of  man, 
there  is  a  much  greater  difference  than  there  is  be¬ 
tween  them  and  a  plaftic  nature,  which  a£ls  as  an  in- 
ftrument  of  Divine  Wifdom  without  any  confcioufnefs 
of  its  own  operations.  Ariftotle,  from  whom  princi¬ 
pally  the  learned  author  takes  his  notion  of  this  plaftic 
nature,  compares  it,  with  refpeft  to  the  Divine  Wifdom 
which  directs  and  fuperintends  its  operations,  to  a  mere 
builder  or  mechanic  working  under  an  architect,  for 
the  purpofe  of  which  the  mechanic  himfelf  knows  no¬ 
thing.  The  wrords  of  the  Stagyrite  are  :  Tovg 

Tlxlovug  7TS(>1  SXX^OV  T IpldlJs^OVg  XXI  pxXXdV  Si2svXi  vopi^op SV 
TA)V  yU^ols^VA M>,  xoct  o]t  TX$  Xt]lX J  TGJV  7T OtOVpiVUV 

i<rx<rw  ot  2'  xxi  rav  x-^/vym  i »tx,  wont  psv,  ovx  st2o\a 

2s  7T61U ,  010V  XXlSl  TO  7TV£’  TX  pSV  OVV  X^V^X  (pVOSt  TIU  7F01SIV 

rovlav  txarov  tov$  2e  ys^oTsyyx^  2i  s 0o$  f .  “  We  account 

i  the  archite£ls  in  every  thing  more  honourable  than  the 
mere  workmen,  becaufe  they  underftand  the  reafon  of 
the  things  done  \  whereas  the  other,  as  fome  inanimate 
things,  only  work,  not  knowing  what  they  do,  juft  as 
the  lire  burns  :  the  difference  between  them  being  only 
this,  that  inanimate  things  a6t  by  a  certain  nature  in 
them,  but  the  workman  by  habit.” 

Still  further  to  prove  that  a  being  may  be  endowr- 
Ve  poilib le.  cd  with  fome  vital  energy  of  a  fubordinate  kind,  and 
yet  be  deftitute  of  confcioufnefs  and  perception,  the 
learned  author  obferves,  that  there  is  no  reafon  to 
think  that  the  fouls  of  men  in  found  fleep,  lethargies, 
or  apoplexies,  are  confcious  of  any  thing  ;  and  dill  lefs, 
if  poflible,  to  fuppofe  that  the  fouls  of  embryos  in  the 
womb  are  from  the  very  fird  moment  of  their  arrival 
there  intelligent  and  confcious  beings  :  neither  can  we 
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fay,  how  wc  come  to  be  fo  differently  affe&cd  in  our 
fouls  by  the  different  motions  made  upon  our  bodies, 
nor  are  wre  confcious  always  of  thofe  energies  by 
which  we  imprefs  fantadic  ideas  on  the  imagination. 

But  if  it  be  poflible  for  the  fouls  of  men  to  be  tor  one 
indant  void  of  confcioufnefs  and  intelligence,  it  fol¬ 
lows,  that  confcioufnefs  is  not  abfolutcly  neceffary  to 
thofe  energies  and  motions  by  which  life  is  preserved. 

To  this  it  may  be  added,  upon  the  bed  authority  f ,  -f  Gregory's 
66  that  where  animal  or  vegetable  life  is  concerned, Phdofophi- 
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there  is  in  every  cafe  a  different  relation  between  th Ef- 
caufe  and  effeft,  and  feemingly  depending  upon  th efuysf 
concurrence  or  influence  of  fome  farther  principle  of 
change  in  the  fubjedl,  than  what  fubfifts  in  inanimate 
matter,  or  in  the  caufes  and  effedls  that  are  the  objects 
of  mechanical  and  chemical  philofophy.”  Now  to  this 
principle  of  vegetable  life,  without  which,  in  a  feed  or 
in  a  plant,  vegetation  will  neither  begin  nor  continue, 
though  light,  heat,  air,  earth,  and  water,  fliould  concur 
in  the  utmofl  perfedtion,  Cud^vorth  exprefsly  compares 
his  plaftic  nature  in  the  univerfe.  It  is  fo  far  (fays  he) 
from  being  the  fird  or  higheft  life,  that  it  is  indeed 
the  lad  and  lowed  of  all  lives,  being  really  the  fame 
thing  with  the  vegetative.  .  2QI 

Thefe  arguments,  if  the  phenomena  of  ele&ive  at-  Arguments 
iradtions  in  chemidry  be  added  to  them,  demondrate,  for  its  truth: 
tve  think,  the  pojfibility  of  fuch  a  principle:  and  tobut 
thofe  who  are  inclined  to  affirm  that  no  fuch  thing 
can  exid,  becaufe,  according  to  the  defeription  of  it 
given  by  Cud  worth  and  the  ancients,  it  is  neither 
body  nor  fpirit  in  the  proper  fenfc  of  the  tvords ;  we 
be  leave  to  a(k,  in  the  Avords  of  Locke,  “  who  told 
them  that  there  is  and  can  be  nothing  but  folid  be¬ 
ings  which  cannot  think,  and  thinking  beings  that 
are  not  extended  ?  which  is  all  that  they  mean  by  the 
terms  body  and  fpirit.”  All  the  Greek  philofophers 
who  were  not  materialids,  and  even  the  infpired  wri¬ 
ters  of  the  Old  and  New  Tedaments,  conftantly  di- 
dinguifti  betwen  the  fpirit  and  the  foul  of  a  man,  call¬ 
ing  the  former  fome  times  vovs,  and  fometimes  Trvsvpot , 
and  the  latter  ipuyv  j  and  St  Paul,  who  before,  he  was 
a  Chridian,  was  learned  in  philofophy,  deferibes  the 
condituent  parts  of  man  as  three,  7rnvpu,  <riapx, 

fpirit,  foul,  and  bodij.  This  didin&ion,  fetting  afide 
the  authority  with  whieh  it  comes  to  us,  feems  to  .be 
well  founded  \  for  there  are  many  operations  carried 
on  in  the  human  body  without  any  confcious  exer¬ 
tion  of  ours,  and  which  yet  cannot  be  accounted  for 
by  the  laws  of  mechanifm.  Of  thefe,  Cudworth  in¬ 
dances  the  motion  of  the  diaphragm  and  other 
muffles  which  caufe  refpiration,  and  the  fyflole  and 
diadole  of  the  heart  ;  neither  of  which,  he  thinks,  can 
be  the  effect  of  mere  mechanifm.  But,  as  we  are  not 
confcious  of  any  energy  of  foul  from  which  they  pro¬ 
ceed,  even  while  we  are  awake,  and  dill  lefs,  if  pof- 
fiblc,  while  we  are  afleep  *,  he  attributes  them,  not.  to 
the  intellect  or  rational  mind,  but  to  this  inferior  vital 
principle  called  (v)  •,  which,  in  his  opinion,  adls 
4  L  the 


(v)  The  cxiftence  of  this  plaftic  nature  was  warmly  debated  between  Monfieur  Le  Clerc  and  Mon- 
fieur  Bayle.  Mofheim,  who  was  inclined  himfelf  to  admit  fuch  a  principle,  gives  the  following  view  of  Le 
Clerc’s  fentiments  from  Billktheque  Choife,  tom.  ii.  p.  113.  “  Kefpiratio,  inquit,  et  motes  cordis  adiones 
funt,  quorum  nihil  ad  animam  pertinet.  Interim  median  ice  eas  fieri,  nullo  modo  nrobabite  ett.  In  volun- 
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the  fame  part  in  the  fyfletn  of  the  human  body  which 

the  plaflic  nature  ads  in  the  fyftem  of  the  world. _ 

To  make  t  he  reft' mb  lance  more  flriking,  he  obferves, 
that  even  the  voluntary  motion  of  our  limbs,  though 
it  proceeds  ultimately  from  an  energy  of  will,  feetns 
to  be  the  effe£l  of  that  energy  employing  fome  injlru- 
7ncnt  which  pervades  the  fmews,  nerves,  and  mufeles 
of  the  body  ;  and  if  the  human  fpirit  or  nnvpx  em¬ 
ploy  the  inftrumentality  of  a  plaftic  nature  or 
in  moving  the  fmall  machine  of  the  body,  it  feems  to 
be  far  from  incredible  that  the  Divine  Wifdom  fliould 
employ  the  inftrumentality  of  a  pladic  nature  in  moving 
the  great  machine  of  the  univerle. 

But  we  need  not  infill  further  on  the  pojjihility  of 
fuch  an  imirument.  Whatever  may  be  thought  of 
the  arguments  of  Cudworth,  of  which  fome  are,  to 
fay  the  lead  of  them,  plaufible,  though  others  appear 
to  us  to  have  very  little  drength,  Dr  Clarke  has 
proved,  with  a  force  of  reafoning  not  inferior  to  ma¬ 
thematical  demondration,  that  the  motions  of  the 
heavenly  bodies  are  carried  on  by  the  agency  of  fome- 
thing  very  different  from  matter,  under  every  podible 
form.  44  For,  not  to  fay  thet,  feeing  matter  is  ut¬ 
terly  incapable  of  obeying  any  laws  in  the  proper 
fenfe  of  the  w'ord,  the  very  original  laws  of  motion 
themfelves  cannot  continue  to  take  place,  but  by 
fomething  fuperior  to  matter,  continually  exerting  on 
it  a  certain  force  or  power  according  to  fuch  certain 
and  determined  laws  :  it  is  now  evident  beyond  que- 
dion,  that  the  bodies  of  all  plants  and  animals  could 
not  podibly  have  been  formed  by  mere  matter  ac¬ 
cording  to  any  general  law's  of  motion.  And  not 
only  fo,  but  that  mod  univerfal  principle  of  gravita¬ 
tion .  itfelf,  the  fpring  of  almod  all  the  great  and  regu¬ 
lar  inanimate  motions  in  the  world,  anfvvering  not  at 


HYSICS, 


Of 

Motion, 


part  JJ 

all  th o  furf aces  of  bodies,  by  which  alone  they  can  a  61 
upon  one  another,  but  entirely  to  their  /olid  contents 
cannot  poffibly  be  the  refult  of  any  motion  originally 
impreffed  upon  matter.” .  For  though  it  is  true,  that 
the  mod  folid  bodies  with  whieh  we  are  acquainted 
are  all  very  porous  5  and  that,  therefore  a  fubtile  ma¬ 
terial  fluid  might  penetrate  the  bodies  of  the  planets, 
and  operate  upon  them  with  a  ffiree  exerted  inter¬ 
nally  ^  dill  it  is  felf  evident,  that  the  greateji  quanti¬ 
ties  of  fuch  a  fluid  could  not  enter  into  thofe  bodies 
which  are  leaf  porous,  and  where  the  greated  force 
of  gravitation  refides  :  44  and,  therefore,  this  motion, 
mud  of  neceflity  be  caufed  by  fomething  which  pene¬ 
trates  the  very  folid  ful/lance  of  all  bodies,  and  conti¬ 
nually  puts  forth  in  them  a  force  or  power  entirely 
different  from  that  by  which  matter  a6ts  upon  mat¬ 
ter  W  hich  is,  as  the  fame  able  writer  obferves,  an  *  Evidence 
evident  demondration,  not  only  of  the  world’s  being 
originally  made  by  a  fupreme  intelligent  Caufe  }  but  Rewafed 
moreover,  that  it  depends  every  moment  upon  fome  Reli&on' 
fuperior  Being,  for  the  prefervation  of  its  frame  5  and 
that  all  the  great  motions  in  it  are  caufed  by  fome 
immaterial  power  perpetually  and  aBually  exerting  it¬ 
felf  every  moment  in  every  part  of  the  corporeal  uni- 
verfe.^  This  preferving  and  governing  power,  whe¬ 
ther  it  be  the  immediate  power  and  adtion  of  the 
fame  Supreme  Caufe  that  created  the  world,  or  the 
adlion  of  fome  fubordinate  indruments  appointed  by 
him  to  diredt  and  prefide  refpedlively  over  certain 
parts  thereof,  gives  us  equally  in  either  way  a  very 
noble  idea  of  Providence.  We  know  with  certainty, 
that  real  and  original  power  can  belong  only  to  a  be¬ 
ing  endowed  with  intelligence  and  will  ;  and,  there¬ 
fore,  if  the  exidence  of  Cudworth’s  (w)  pladic  nature 
be  admitted,  (and  we  fee  not  why  it  fliould  be 

called 


tariis  commotionibus  nefeiunt  animi  noflri,  quid  fadlo  opus  fit,  ut  membra  commoveantur  :  imperant  illi  tan- 
tum.  Ed  vero  aliud  nefcio  quid,  quod  fidelitcr,  fi  modo  organa  redle  fint  affedla,  mandata  ejus  exfequitur. 
C<ui  ni  /&ltu5  luipicemur,  efle  naturam  in  corpore  nodro  viventem ,  praeter  animam  nodram,  cuius  fit  animae 
praeceptis  et  juffis  morem  gerere  ?  quamquam  potentia  ejus  ita  fit  definita,  ut  obedire  neaueat  ammo.  ffifi 


. 0  .  *■  7  wijjuiv  “wiuu  ui ultuct/1)  picCLer  dnimam  nonram,  cuius  lit  ammse 

praeceptis  et  juffis  morem  gerere  ?  quamquam  potentia  ejus  ita  fit  definita,  ut  obedire  nequeat  animo,  nifi  rede 
lcie  habeant  organa..  Eadem  forte  natura,  corporis  nodri  motibus  impulfa,  animam  edocet,  quid  fa&um 
lit,  ut  llle  poffit  praecipere,  quae  ad  confervationem  corporis  neeeflaria  judicat.  Anima,  pergit,  fit  hsec  vera 
elle  putes,  fimilis  ent  domino,  fibimet  qffi  fervire  nefcio,  nec  ulla  facultate  alia,  quam  imperandi  et  jubendi 
lnitructo.  Haec  vero  natura  fi&rix  non  diffimilis  erit  mancipii  cui  nihil  eorum,  quae  dominus  meditatur 
notum  eft  quodque  nihil  aliud  facit,  quam  ut  juffis  pareat,  et  dominum  de  iMis  rebus  admoneat,  quse  ad 
alutem  ipfius  pertinent.”  Moffieim  proceeds,— Si  quis  huic  loco  fic  occurrat,  Haec  ratione  tria  finei  in 
homine  pnncipia  ;  refpondet  vir  do6tus  :  44  Nullis  condares  argumentis,  binis  tantum  hominem  partibus 
conltarc..  fos,  qm  hominem  ex  binis  tantum  partibus  component,  nulla  ratione  explicare  poffie  naturam 
conjunct lonis  animi  et  corporis,  nifi  ipfum  Deum  datuant  cundlis  adionibns  hominum  intervenire  :  hoc  vero 
Divina  Majedate  prorfus  indignum  efle.  Definitionem  aceuratam  mediae  hujus  naturae  podulantibus  fefe  talem 
are  non  pofle  definitionem  refpondet :  Hoc  unum  fefe  feire  :  efle  earn  naturam  interiori  agendi  virtute  inftruc- 
tam,  quae  ex  fe  et  animam  et  corpus  afficere  queat  5  naturam,  quae  doceat  animam  quid  rerum  geratur  in  cor- 
porc  ;  naturam  demque,  quae  animi  mandatis,  quorum  tamen  eauflas  nefeiat,  fideliter  obtemperet.”  Reliqua 
quae  llludrandae  hujus  rei  cauffia  Clericus  aflFert,  praetereo.  Satis  copiofa  ed  in  illis,  qu*e  produximus,  meditandi 
materia.  Mojheim.  ed .  Syst .  IntelleB .  p.  173.  r 

Such  a  principle  abating  the  univerfe,  if  it  be  diveded  of  intelligence,  and  confidered  as  a  fecond  or  inferior 
caule,  under  the  diredhon  of  the  Supreme,  is  acknowledged  by  a  very  able  judge  to  be  a  rational  hypothefls  :  and 
uch,  it  properly  purfued,  would  certainly  open  a  mod  entertaining  feene  of  natural  philofophy. — See  Jones's 
An/vjer  to  an  Effhy  on  Spirit.  r 

(w)  Befides  Cudworth,  we  have  mentioned  Berkeley  and  the  author  of  Ancient  Metaphysics,  as  holding  all 
motion  to  be  an  efted  of  the  immediate  agency  of  mind  or  incorporeal  fubflance.  The  opinion  of  the  laft  of 
thefe  philofophers  is  not  effentially  different  from  Cudworth’s;  and  therefore  it  is  needlefs  to  quote  from  him : 
Berkeley  was  better  acquainted  with  the  principles  of  the  Newtonian  philofophy,  as  well  as  an  abler  mathe- 

matician. 
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Of  called  in  (x)  queftion),  it  can  be  considered  only  as  an 
Motion.  Instrument  employed  by  J3ivine  Wiidoin,  as  a  chil- 
-v - -  fel  or  a  faw  is  employed  by  the  wifdom  of  the  me- 
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This  theory  Nor  let  it  be  imagined,  that  this  ancient  theory  ot 
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no:  incon-  mo^on  in  anv  degree  inconfiftcnt  with  the  mat  he - 
t  .  .  .  -i  r  lv  1  r _ M . /v*. 


♦cipues  of 
ft  evvton. 


mouon  13  T  - - 

1  matical  principles  of  Sir  lfaac  Newton’s  aitruiiomy,  or 
with  the  calculations  raifed  from  thofe  principles. 
Having  founded  his  aitronomy  oil  analogy  between  the 
phenomena  of  projectile  and  planetary  motions,  he  af¬ 
fixed  the  fame  or  limilar  forces  exifting  in  nature  as 
the  efficient  caufes  of  both.  And  indeed,  both  in 
the  a&  of  deriving  his  principles  from  the  projectile 
phenomena,  and  afterwards  for  the  purpoie  of  apply¬ 
ing  them  to  the  planetary,  it  was  neeeilary  to  analyze 
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the  elliptical  motion  of  the  heavenly  bodies  into  a  com¬ 
pound  ot  two  ample  motions  in  light  lines,  produced 
by  the  action  of  tlieie  diiferent  toices  •,  and  this  might 
alio  be  ufciul  for  the  pin  poles  of  teaching  and  demon- 
itrauon,  juft  as  we  find  it  iieceilary,  m  all  parts  of 
fcience,  to  leparate  what  in  nature  is  infeparaole,  tor 
the  convenience  and  affiitance  of  the  uiideritanding. 
't  he  planetary  motions,  however,  are  very  protac  ly 
fimpie  and  uncotn pounded,  tor  no  experiments  can  ue 
tried  in  thofe  diitant  regions  5  and  the  alironumy  ot 
Newton,  which  is  only  tiie  application  of  his  mat  he- 
matical  principles  to  their  nieniui  alien  from  their  ana¬ 
logy  to  projectile  motions,  does  not  at  all  require  that 
the  forces  of  gravitation  and  projection  be  affigntd  as 
their  real  exiltenl  cauies  (y).  It  is  fufficient  for  the 
4  L  2  analogy, 


matician  than  either  of  thefe  pupils  of  the  ancients ;  and  being  likcwife  a  man  who  on  all  fubjefts  thought 
for  himfelf  it  may  be  worth  while  to  lay  before  our  readers  a  lhort  abttracf  of  Ins  reafonmg  tc  pc<^  mg 
•  ’  f  motion  ^  His  words  are:  “  Totum  id  quod  novnnus,  cui  nomen  corpus  mdidimus,  mini  in  lc  con- 

S  "  r:  ill  rauli  M.  ’«■.  pi.fnt.  n.pmm.fmMK  *  «*• 

font  ad  ratiocinia  et  computationes  de  motu  et  corporibus  motis  ;  fed  non  ad  intelligendam  itmphcem  .pirns  motus 
Iu  1  -lA  militates  totidem  dittindtas  defignandas.  Attradhonem  certe  quod  attinet,  patet  lllam  ab  Xew- 

naturam  vel  ad  quahtat *  totem  et  phyficam,  fed  folummodo  ut  hypothefin  mathematical^. 

Ooin^JeTbnkius  nifum  elementarem  feu  folicitationem  ab  impetu  diftinguens,  tatetur  .Ua  cnt.a  non  re  .pfa 
Bveniri  in  rerum  natura,  fed  abftradione  facienda  effe.  Snn.lis  ratio  eft  compoutioms  et  lefolutionis  vinum 

irrS™  b  utrovi.  Hutu,  vd  «a,»iab  l.j. .  Fa«v„.„„. 

penmur  in  fiftendo  co  p  ,  }  .(  us  fpd  nos  pali  ;  conftat  utique  nos  idem  pafluros  tuiile, 

fUam .^us  mu/aa fo  m^latur,  five  ab  alio  principle  impellatur.  Adll  et  reaflio  dicuntur  effe  in  corporibus  •  uec 
five  corpus  illud  a  le  movea  ur  1  caverndum,  ne  propterea  fupponamus  virtutem  al.quam  icalem, 

incommode  ad  demonftrat  ^  ff  ;n  Etenim  voces  ilia;  eodem  modo  intelligenda;  font  ac  vox  attvuiho ; 

^u“miCoTm  hLPeftVypothefi;  folummodo  mathematica  non  autem  qualitas  phyfica  ;  idem  etiam  de  tilts  m- 
telligi  debet,  et  ob  eattdem  raUonem.  remanebit  nihil.  Sed  qualitates  iftae  font  ad  moturn 

fckicet  nulk  aut  attributunfillis  caufa  efficiens  vera  eft,  qu«  motum  producat.  Vocem  autem  proterre,  et  mhtlt 
concipere,  id  demum  indi§“  “flftP  ™PLn.m  cogitantium  :  in  iis  autem  potentiam  ineffe  corpora  movendi, 


fiquis  diceret,  omne  aeaincauvum  cue  c "  r  1  fuoiat  Et  Newtonus  naffim  nec  ob- 

feu  mundum  vifibilem,  agitari  et  animari  a  mente,  quae  cn  u  p*c  vcrum  adhuc  fyftema  mundanum 

5^rJ«  ^ 

(X)  This  we  fav  upon  the  received  opinion,  that  there  are  things  wholly  incorporeal.  The  truth  of  the  opinion 

itfelf  will  be  confide  red  in  a  fobfequent  chapter.  _  .  ,  ty,e  rea/  caufes  of  the  phenomena. 

(Y)  Indeed  Sir  lfaac  himfelf  is  very  far  from  Htivdy  «, ftains  in  the  following  woids  : 

The  nurpofe  for  which  they  were  introduce  in  o  ‘s  |’  (/'jq:' t  e‘  terram  totam  circumire,  poteft  et  luna, 
“  Eadem  ratione  qua  projedile  vi  gravitatis  m  orbem  flefti  pollet  e.  terram  >  vd 
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analogy ,  on  which  the  whole  philofophy  is  founded, 
>  tlla.t  tilu  phenomena  of  motion  are  known  from  ex¬ 
periments  and  observations  to  be  the  fame  in  both  in- 
ltances ;  that  the  principles  or  general  laws  mathemati¬ 
cally  eftabliffied  from  th e.  forces  of  the  one  are  transfer¬ 
red  to  the  phenomena  of  the  other;  and  that  the  proofs 
and  operations  deduced  from  thefe  principles  in  the  lat¬ 
ter  cafe,  are  confirmed  by  falls  and  experience,  the  firft 
and  final  tell  of  truth  *. 

Chap.  VI.  ©/"Number. 


*  Firft 
Truths . 


*05 

be  abftracft 
ed  from 
ever}  indi¬ 
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“  Amongst  all  the  ideas  that  we  have,  as  there  is 
none  (fays  Mr  Locke  f)  fuggefted  to  the  mind  by  more 
way-,  fo  then  is  none  more  timple,  than  that  of  unity 
or  one.  It  has  no  ihadow  of  variety  or  compofition  in 
it.  Every  object:  our  fenfes  are  employed  about,  every 
idea  in  our  underflandings,  every  thought  of  our  minds, 
brings  this  idea  along  with  it  :  and  therefore  it  is  the 
rood  intimate  to  our  thoughts,  as  well  as  it  is,  in  its  agree- 
ment  to  all  other  things,  the  moil  univerfal  idea  we 
h  ave  ;  or  number  applies  itfelf  to  men,  angels,  aft  ions 
thoughts,  every  thing  that  either  doth  exiit  or  can  be 
imagined.”  _  He  feems  likewife  to  be  of  opinion  that 
we  have  the  idea  of  unity  before  that  of  many;  and  that  it 
is  by  repeating  the  Ample  idea  of  unity  in  our  own  minds 
that  we  come  by  the  complex  ideas  of  two,  three,  &c. 
In  this  opinion  he  is  joined  by  Pere  Buffer*;  who  ob- 
lerves  that  it  is  impoffible  to  explain  the  nature  of  unite 
became  it  is  the  molt  Ample  idea,  and  that  which  per! 
J‘aPs  firjl  occurred  to  the  mind. 

That  unity  is  a  Ample  idea,  mull  be  granted  ;  but  it 
certamly  did  not  firft  occur  to  the  mind,  nor  can  it  be 
ab  drafted  from  all  individuals,  and  apprehended  in 
-Locke  s  lenle  of  the  word  as  a  general  idea .  Let  any 
man  look  into  his  own  mind,  and  then  fay  whether 
he  has  a  general  idea  of  one  or  unity  as  abftrafted  from 
every  individual  object  mental  and  corporeal.  In  par¬ 
ticular,  when  he  thinks  he  has  completely  abftrafted 
it  from  body  and  mind,  fenfations,  ideas,  aftions,  and 
paffions,  &c.  let  him  be  Jure,  before  he  pronounce  it 
a  general  abJiraB  idea,  that  he  is  not  all  the  while 
contemplating  the  idea  of  its  name,  or  of  that  nume¬ 
rical  figure,  by  which  it  is  marked  in  the  operations  of 
arithmetic.  Both  thefe  ideas  are  in  themfelves  parti¬ 
cular  ;  and  become  general  in  their  import,  only  as 
reprelenting  every  individual  objeft  to  which  unity  is 
in  anv  fenfe  applicable.  But  in  the  chapter  of  Attrac¬ 
tion,  we  have  faid  enough  to  convince  every  perfon  ca¬ 
pable  of  conviftion  that  they  are  ufed  as  Agns  for  whole 
dalles  of  obie&s. 

Inftead  of  being  an  abftraft  general  idea,  unity,  as 
the  bafis  of  number,  is  in  faft  nothing  but  a  mere 
relation which  cannot  be  conceived  without  the  re- 
lated  objefts  ;  and  fo  far  is  it  from  being  the  firf  idea 
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that  occurred  to  the  mind,  that  it  is  certainly  the  re-  Of 
iult  oi  a  companfon,  made  by  the  intelleft,  of  two  Number, 
or  more  oDjefts.  The  ideas  which  Arft  occur  to  the  ' — ~v~- 
mind  are,  beyond  all  doubt,  thofe  which  are  called 
ideas  oj  fenfation  ;  and  many  fuch  ideas  every  child  re¬ 
ceives  before  he  is  capable  of  comparing  objefts  and  Unity5?, 
forming  to  himfelf  notions  of  number.  Unity,  or  the  Particular 
idea  of  one,  is  indeed  the  element  of  the  Iciencc  of1®1^”- 
arithmetic,  juft  as  a  mathematical  point  is  the  ele- 
ment  of  the  fcience  of  geometry  ;  but  accurate  notions 
of  thefe  elements  are,  in  the  progrefs  of  knowledge, 
iublequent  to  ideas  of  many  and  of  furf aces.  There  is 
reafon  to  believe  that  perfons  totally  illiterate  have  no 
notion  at  all  of  mathematical  points;  and  we  think  it 
poflib  e  to  conceive  an  intelligent  and  confcious  being 
in  inch  a  fituation  as  that  he  could  not  acquire  a  no¬ 
tion  of  unity  or  one.  Were  a  child  never  to  fee  or  feel 
two  objefts  of  the  fame  kind,  we  doubt  if  he  would 
think  of  numbering  them,  or  of  making  fuch  a  com¬ 
panion  of  the  one  with  the  other  as  would  fuggefl  to 
his  mind  the  relations  of  one  and  two  ;  for  thefe  rela¬ 
tions  imply  both  a  famenefs  and  a  difteience  of  the 

-rT  j-i,ey°nd  the  P°"’er  of  a  child  t0  afeertain. 
lhe  difference  indeed  would  be  perceptible  to  the 
lenfes,  but  the  fenfes  would  perceive  no  famenefs  or 
agreement.  A  guinea,  a  fhilling,  and  a  ball  of  lead, 
imprefs  upon  the  mind  different  fenfations  ;  and  there¬ 
fore  a  child  undoubtedly  diftinguiffes  thefe  objefts 
from  one  another  :  but  what  could  make  him  derive 
from  this  his  Arft  idea  of  the  relation  of  number  > 

A  guinea,  a  (hilling,  and  a  ball  of  lead,  are  not  one 
two,  three,  in  any  fenfe  which  a  child  can  comprehend! 
lo  be  convinced  of  this,  let  any  man  throw  a  guinea, 
a  (lulling,  and  a  ball  of  lead  upon  a  table,  and  afk  a 
clown  what  is  their  number.  From  being  accuftomed 
to  retail  the  names  of  number  as  figns,  without  affix¬ 
ing  to  them  any  idea  of  the  things  figniAed,  he  will 
probably  anfwer  with  quicknefs  three,  or  perhaps  one 
two,  three-,  but  if  he  be  further  afked  in  what  refptB 
they  are  one,  two,  three,  we  believe  his  anfwer  will  not 
be  o .ready  :  They  are  not  one,  two,  three  guineas,  or 
Jbillmgs,  or  balls  of  lead.  A  philofopher  knows  them 
to  be  three  pieces  of  the  fame  firft  matter  under  dif¬ 
ferent  forms,  and  can  therefore  apply  to  them  the  rela¬ 
tion  of  number  with  truth  and  propriety  ;  but  of  the 
Aril  matter  a  down  is  entirely  ignorant,  and  of  courfe 
cannot  call  them  one,  two,  three,  in  any  fenfe  w  hich  is 
at  once  true  and  to  him  intelligible. 

To  make  it  ftill  more  evident,  that  it  is  only  by  com¬ 
paring  together  things  of  the  fame  kind  that  our  f  rjl 
ideas  of  unity  and  number  are  formed,  let  us  fuppofe 
no  created  being  to  have  hitherto  exifted  except  the 
animated  and  intelligent  globe  mentioned  in  the  laft 
chapter,,  and  we  think  it  will  be  granted  that  fuch 
a  being  in  folitude  could  never  acquire  the  idea  of  unity. 

Let 
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Let  us  next  fuppofe  a  cubical  body  to  be  created  and 
exhibited  to  the  lenfes  of  this  fpherical  man  \  the  con- 
fequence  would  be  a  fenfation  or  feeling  entirely  new  : 
but  that  feeling  would  not  be  of  unity  ;  for,  as  the  au¬ 
thor  of  Ancient  Metaphyfics  has  fome  where  well  ob- 
ferved,  unity  is  no  objeft  of  fenfation.  f  he  icnfation 
would  be  of  colour,  hardnefs,  foftnefs,  roughnefs  or 
fmoothnefs,  &c.  for  beyond  thefe  the  empire  of  the 
fenfes  does  not  reach.  Again,  Let  another  body  be 
created  of  a  colour  and  figure  totally  different  from 
the  colour  and  figure  of  the  cube,  and  the  fpherical 
man  would  then  experience  new  fenfations  having  no 
agreement  with  thofe  which  he  had  formerly  felt. 
Thefe  different  kinds  of  fenfations  might  be  compared 
together  $  but  the  refult  of  the  comparifon  would  not 
be* the  ideas  which  are  denoted  by  the  words  one  and 
two,  but  merely  that  which  is  expreffed  by  difference 
or  ( lijjimilarity .  Were  another  cube,  however,  of  ex¬ 
actly  the  fame  fize  and  colour  with  the  former  to  «be 
brought  into  exiftence,  and  both  to  be  at  once  prefented 
to  the  view  of  the  fpherical  man,  the  rudiments  of  the 
idea  of  number  would  then  be  generated  in  his  mind, 
becaufe  he  could  not  but  perceive  the  eubes  to  be  in 
one  refpedt  different  and  in  another  the  fame  ;  different 
as  being  diftinft  from  each  other,  and  agreeing  in  their 
effects  upon  the  organs  of  fenfation. 

It  appears,  therefore,  that  mankind  muft  have  made 
fome  progrefs  in  clafling  things  according  to  their 
genera  and  fpecies,  before  they  acquired  any  correct 
ideas  of  the  relation  of  number,  or  thought  of  ufing 
numerical  names  or  figures  as  general  and  diferimi- 
nating  figns  :  for  we  fay  one ,  two,  three ,  &c.  only  with 
refpeft  to  the  fpecies  or  genus  of  which  eaeh  of  the 
things  denoted  by  thefe  numbers  is  an  individual  \  and 
if  there  be  any  thing  which  has  no  genus^  or  fpecies, 
neither  number  nor  unity  can,  in  the  original  fenfe  of 
the'  words,  be  predicated  of  it  (z).  We  fay  indeed 
that  there  is  one  God  \  but  perhaps  we  do  not  always 
attend  to  the  meaning  of  the  exprcffion.  Language 
was  formed  to  anfwer  the  common  purpofes  of  life  5 
and  thofe  p  irpofes  are  beft  anfwered  by  denoting  in¬ 
dividuals  by  the  name  of  the  fpecies  or  genus  to  which 
they  belong  :  but  God  belongs  to  no  fpecies  or  genus, 
unlefs  he  be  faid  improperly  (a)  to  be  of  the  univer- 
fal  genus  of  Beirut ;  and  therefore,  the  true  meaning  of 
the  word  one,  when  joined  to  the  verb  is,  and  trans¬ 
ferred  from  the  creature  to  the  Creator,  in  fuch  a 


H  Y  S  I  C  S.  637 

fentence  as— 44  there  is  one  God”— feems  to  be  nothing  Of  Time.^ 
more  than  an  affirmation  that  God  exifts,  and  that 
to  him  the  relation  of  number  cannot  be  applied.  In 
a  word,  unity  and  number  are  merely  relations  between 
the  individuals  of  the  fame  fpecies  or  genus  of  being  * 
and  men  acquire  ideas  of  thefe  relations  at  the  fame 
time  and  by  the  fame  means  that  they  are  led  to  clafs 
things  into  fpecies  and  genera.  As  to  the  proceffies 
of  addition  and  fubtr action,  and  the  various  purpofes 
to  which  number  is  applied,  thefe  things  belong  to 
the  fcience  of  arithmetic,  and  fall  not  under  the  pro¬ 
vince  of  the  metaphyfician,  whofe  foie  objeft  is  to 
afeertain  the  real  nature  and  caufes  of  things.  It 
may,  however,  be  worth  while  to  obferve,  that  Locke, 
whofe  notions  of  number  feem  to  have  been  different 
from  ours,  owns,  that  a  man  can  hardly  have  any 
ideas  of  numbers  of  which  his  language  doss  not  furnifh 
him  with  names.  But  if  units  were  either  real  things, 
or  even  politive  ideas,  we  fee  not  how  names  could  be 
neceffary  to  their  exiftence  j  whereas,  if  they  be  nothing 
more  than  mere  relations,  it  is  obvious  that  they  cannot 
be  conceived  but  as  relative  cither  to  beings  aftually 
exifling,  or  to  names  which  are  the  figns  of  aftiial 
beings. 


Chap.  VII.  0/Time. 
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WHEN  St  Auguftine  was  afked  what  time  is  ?  he  Time,  a 
replied, 44  Si  non  rages,  intelligo .”  An  anfwer  from  which  mode  of  du- 
it  may  be  inferred,  that  he  thought  the  nature  of  i^conWadk  * 
could  not  be  explained  by  a  logical  definition.  Time  itm  t0 
and  eternity  are  commonly  confidered  as  the  two  modes  eternity, 
of  duration  ;  and  if  duration  be  taken  in  what  Locke 
thinks  its  true  and  original  fenfe,  to  denote  permanence 
■  of  exiftence,  with  a  kind  of  refiftance  to  any  deftruftive 
force,  the  diftinft  ion  feems  to  be  fufficiently  proper. 

It  is  indeed  the  beft  that  we  can  make  or  compre¬ 
hend  5  for  duration,  time,  and  eternity,  are  fubjefts 
which  have  perplexed  philofopliical  minds  in  all  ages, 
and  of  which,  if  we  have  adequate  notions,  it  is 
very  difficult  to  exprefs  thefe  notions  in  language.  In- 
ftead  of  attempting  it  by  previous  definitions,  the  me¬ 
thod  in  whieh  the  ancients  generally  began  their  in¬ 
quiries,  we  (hall  purfue  the  better  courfe  of  indudlion 
recommended  by  Lord  Bacon,  and  endeavour  to  (how 
by  what  means  we  acquire  the  notion  of  that  mode 
of  duration  which  is  called  time  in  contradiflinftion 

to 


(7.)  We  are  happy  to  find  our  notions  on  this  fubjeft  confirmed  by  an  authority  fo  refoeftable  as  that  of 
Profeffor  Stewart.  44  Without  the  power  of  attending  feparately  to  things  which  our  fenfes  prefent  to  us  m 
a  (fate  of  union,  we  never  (fays  this"  able  writer)  could  have  had  any -idea ^ 'number  :  for  before  we  eancon- 
fider  different  objefts  as  forming  a  multitude,  it  is  neceffary  that  we  Ihould  be  able  to  apply  to  all  of  them 
one  common  name  j  or,  in  other  words,  that  we  Ihould  reduce  them  all  to  the  fame  genus  fhe •various  oh- 
ie6fs,  for  example,  animate  and  inanimate,  whieh  are  at  this  moment  before  me,  I  may  clafs  and 
Variety  of  different  ways,  according  to  the  view  of  them  that  I  choofe  to  take  I  may  reckon  fucceffively  the 
number  of  Iheep,  of  cows,  of  horfes,  of  elms,  of  oaks,  of  beeches  5  or  I  may  firft  reckon  the  number  of  ani¬ 
mals,  and  then  the  number  of  trees  j  or,  I  may  at  once  reckon  the  number  of  all  the  organized  fubAanos  which 
my  fenfes  prefent  to  me.  But  whatever  be  the  principle  on  which  my  claffification  proceeds,  it  us  evident  that 
the  ohiefts  numbered  together  muft  be  confidered  in  thofe  refipefts  only  in  which  they  agree- with  each  other  } 
and  that  if  I  had  no  power  of  feparating  the  combinations  of  fenfe,  I  never  could  have  conceived  them  as 
forming  a  plurality.”  Elements  of  the  Philofophy  of  the  Human  Mind,  chap.  iv.  .  ,  ,  _  .  >  -  1 

(a)  We  fay  improperly,  becaufe  beings  which  were  created  can  have  nothing  in  common  with  that  Being  w 
is  felf-exljlent,  and  upon  whofe  will  and  power  all  other  things  depend. 
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t  ^  ^irne‘ ,  eternity, .  Vv  e  begin  with  time  ^  becaufe  we  our- 
felves  exift  in  it,  and  it  is  in  fome  fenfe  familiar  to  us. 
If  we  be  able  to  trace  our  notions  of  this  mode  of  du¬ 
ration  to  their  fource,  we  may  then  give  a  definition 
of  it  founded  on  fa£t  and  universal  experience,  and 
afterwards  proceed  to  confider  the  other  mode  in  con¬ 
junction  with  infinity,  to  which  it  is  nearly  allied. 

It  has  been  already  obferved  (fee  N°  92  of  this  ar¬ 
ticle),  that  every  man,  while  awake,  has  a  train  of 
fenfations  and  ideas  conftantly  paffing  through  his 
mind  in  fuch  a  manner  as  that  the  one  fucceeds  the 
other  in  a  regular  order.  It  is  not..poflible,  either,  by 
detaining  in  the  mind  one  idea  to  the  exclufion  of 
all  otheis,  to  Hop  the  courle  of  this  fucceflion  en¬ 
tirely  ;  or,  by  hurrying  fome  ideas  off  the  ftage,  and 
calling  others,  in  their  place,  to  quicken  its  progrefs 
beyond  a  certain  degree.  One  man  indeed  has  naturally 
a  quicker  fucceflion  of  ideas  than  another  *,  and  all 
men  can,  by  great  exertions,  accelerate  or  retard  in 
a  fmall  degree  'the  natural  flow  of  their  thoughts.  A 
fludiou3  .man  lays  hold,  as  it  wrere,  of  a  particular 
idea,  which  he  withes  to  contemplate,  and  detains  it 
309  in  the  imagination,  to  the  exclufion  of  all  others •,  a 

mind  is  o  -  1X130  °f  W-k  Calb  reinote  ideas  view  with  a  rapidi- 
cupied  bv  a  co°l  an^  phlegmatic  reafoner  can  form 

one  idea  or  no  conception  \  and  a  forcible  fenfation  takes  full  pof- 
nction,  feflion  of  the  mind,  to  the  exclufion  of  all  ideas  what- 
there  is  no  ever.  Whilft  the  attention  is  wholly  occupied  by  one 
of  time*  *dea’  or  by  one  fenfation,  the  mind  has  no  notion 

which  ’  whatever  of  time  ;  and  were  it  poflible  to  detain  fuch 

idea  or  fenfation  alone  in  the  mind  till  the  hand  of  a 
•clock  fliould  move  from  the  number  of  one  hour 
"to  that  of  another,  the  hour,  as  marked  on  the  dial- 
plate  and  meafured  by  the  motion  of  the  hand,  would 
appear  but  as  one  in  flan  t  abfolutely  void  of  duration. 
For  the  truth  of  this  affertion  we  appeal  to  the  expe¬ 
rience  of  our  readers.  Such  of  them  as  have  ever 
been  engaged  in  deep  ftudy  muft  often  have  had  their 
attention  fo  fixed  upon  one  object,  that  large  portions 
of  time,  as  meafured  by  the  clock,  have  palled  away 
wholly  unheeded  ;  and  every  man  who  has  feen  a  very 
finking  and  uncommon  obje<5l,  mull  remember,  that 
when  the  fenfation  was  firft  impreffed  upon  his  mind, 
all  other  obje<5ts,  ideas,  and  notions,  and  among  the 
310  reft  the  notion  of  time,  were  for  a  while  excluded, 
arifes  from  No  fenfation,  however,  keeps  poffeflion  of  the  whole 

theTuJcef-  n?klC^  aker  k  !?as  ceakd  to  be  new  5  nor  can  the  moft 
fionofour  yig01*0}18  exertions  long  preferve  any  one  idea  from  be- 
ideat  with  *n£  driven  off  the  ft  age  by  the  fucceeding  train.  Now 
the  p«rma-  this  fucceflion  of  ideas  appearing  and  difappearing  in 

other  o°b-  tlnk  tUrnS’  XS  that  which’  when  spared  with  the 
jedts.  permanency  of  curie Ives  and  other  things,  gives  us 
.our  firft  and  jufteft  notion  of  time  :  for  whilft  we  are 
thinking,  or  whilft  a  feries  of  ideas  is  fucceflively  paf- 
fing  through  our  minds  and  vanilhlng,  we  know  that 
-we  ourfelves  and  the  things  around  us  exift  ;  and  this 
exigence,  or  continuation  of  exiftence,  commenfurate 
with  the  train  of  our  fleeting  ideas,  is  what  we  call  the 
duration  of  ourfelves  and  the  things  around  us. 

We  are  aware  that  our  firft  notions  of  time  have 
b^en  often  laid  to  be  derived  from  motion  as  perceived 
by  our  fenfes  in  the  objefts  around  us.  It  is  obferved 
by  Euclid,  tnat  Ci  if  there  were  no  motion ,  there  could 
be  no  found,  nor  any  fenfe  of  hearing.”  u  He  might 
We  added  (fays  the  author  of  Ancient  Metaphyfles)*. 
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nor  any  other  perception  of  fenfe.  Further,  Without  Of  Time 
motion  ,  there  would  have  been  no  vifible  world,  nor1 - re¬ 

generation  or  production  of  any  kind  here  below  • 
and.  among  other  things,  time  could  have  had  no  exl 


lftence.”  All  this  is  certainly  true  5  but  that  corpor- 
real  motion,  though  the  original  fource  of  all  our 
ideas,  is  not  that  which  immediately  fuggens  to  us  the 
notion  of  time,  will  be  readily  granted  by  him  who 
confiders  that  motion  itfelf  is  perceived  by  us  only 
when  it  excites  or  accompanies  a  coniiant  fucceflion  of 
perceptions  and  ideas.  Motion,  when  equable  and 
very  flow,  fuch  as  that  of  the  hour  hand  of  a  com¬ 
mon  watch,  is  not  perceived  by  us  in  its  courle ;  nor 
can  we  dileover  that  the  thing  has  moved  at  all,  till 
after  we  have  been  fenlible  of  the  laple  of  a  cenfider- 
ablc  portion  of  what  is  commonly  called  tune ;  when 
we  difeover  that  the  hand  of  the  watch  has  changed 
its  place  with  refpeCt  to  other  objects  which  we  know 
t Sr.be  fixed.  The  fame  is  true  oi  motion  remarkably 
quick  :  “  Let.  a  cannon  ball  (fays  Locke)  pals  tbioi-gh 
a  room,  and  in  its  way  take  with  it  any  limb  or  tielhy 
parts  of  a  man  5  it  is  as  clear  as  any  demonftration 
can  be,  that  it  muft  flrike  fucceflively  the  two  fides_  of 
the  room  ;  it  is  alfo  evident  that  it  muft  touch  one  part 
of  the  flelh  firfl,  and  another  after,  and  fo  in  fuccclbon  : 
and  yet  I  believe  nobody  who  ever  felt  the  pain  of  fuch 
a  lliot,  or  heard  the  blow  againft  the  two  diftant  walls, 
could  perceive  any  fucceflion  either  in  the  pain  or  found 
of  fo  fwift  a  llroke.” 


Of  thefe.two  phenomena  a  fatisfa&ory  account  may 
be  eafi.ly  given  ;  from  which  we  think  it  will  at  the 
fame  time  be  apparent,  that  the  fucceflion  of  the  train 
of  ideas  in  the  mind  is  the  mealure  and  flandard  of 
all.  other. fucceffions.  We  know  that  the  energy  ofThe2f” 

mind  which. reviews  a  train  of  fenlible  ideas  is  of  the  fior  of  ideas 
very  fame  kind  with  that  which  attends  to  a  feries  of  the  use;,  Cure 
pafling  fenfations  (fee  N°  68.)  5  and  therefore  it  is  na- ail  olW 
tural  .to  fuppofe  that  3ve  can  pay  attention  to  fenfations iucceffions* 
and  ideas  pafling  with  nearly  equal  velocities.  Eut  it 
has  been  Ihown,  that  every  fenfation  remains  in  the 
mind  or  fenforium,  for  a  very  (hort  fpace  after  the 
objeft  which  excited  it  is  taken  away  :  whence  it 
follows,  that  a  body  communicating  to  the  organs  of 
fenfe  a  feries  of  flmilar  impreflions  fucceeding  each 
other  with  remarkable  rapidity,  cannot  excite  a  train 
of  fimilar  and  diftinCt  fenfations  ;  -becaufe  the  -effeCts 
of  the  firft  and  lecond  impreflions  not  having  vaniihed 
when  thole  of  the  third  and  fourth  arrive,  the  whole 
train  of  effects  muft  neceffarily  coalefee  into  one  uni¬ 
form  fenfation.  1  his  reafoning  is  confirmed  by  expe¬ 
rience.  Similar  founds  fucceeding  each  other  at  con- 
liderable  intervals,  are  all  diftinCtJy  perceived  ;  and  if 
the  motion  be  accelerated  gradually,  it  may  be  carried 
to  a  great  degree  of  velocity  before  the  founds  be  con¬ 
founded  and  coalefce  into  one.  “  Mr  Herfchcl  having, 
by  means-  of  a  clock,  produced  founds  or  clicking 
noifes,  which  fuccecded  each  other  with  fuch  rapidity 
that,  the  intervals  between  them  were,  as  far  as  could 
be  judged,  the  fmalleft  poflible,  found  that  lie  could 
evidently  diftinguifli  one  hundred  and  fixty  of  them  in 
a  fecond  of  time  y  but  beyond  that  he  could  by  no 
effort  of  attention  diftinguifli  one  found  from  another, 

The  fame  philofopher  tried  another  experiment  on  vi¬ 
fible  fenfations.  By  means  of  the  fame  handle  and 
work  of  tke  clock,  he  caufed  a  wheel  in  it  to  turn 

till 


Time. 
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Of  Time,  till  it  acquired  the -velocity  of  once  in  a  fecond.  He 

- — V - 'continued  to  increafe  the  velocity,  and  obferved  it 

while  revolving  at  the  rate  of  twenty  times  round  in 
thirteen  feconds,  and  could  ftill  diftingmlh  the  teeth 
and  fpaces  from  each  other  ;  whenee  it  appears  (by  a 
computation  given  at  length),  that  he  had  two  hun¬ 
dred  and  forty-fix  difim#  vilible  fenfations  generated 
by  equable  motion  in  a  fecond  of  time.  The  teeth 
of  the  wheel,  he  owns,  were  not  fo  far  vifible  as  to  mow 
their  fhape  diftinftlv,  much  lefs  could  they  have  been 
counted  :  but  he  very  plainly  diftinguiftied  the  circum¬ 
ference  to  be  divided  into  teeth  and  fpaces  $  and  he 
fuupofes  that  the  fame  divifion  might  dill  have  been 
ieen  though  the  motion  had  been  a  little  fader,  as  far 
perhaps  as  two  turns  in  a  fecond,  equal  to  three  hun- 
*mt fan's  dred  and  twenty  fenfations  The  reafon  that  the 

Treatife  on  divifion  could  not  be  feen  whild  the  wheel  moved  more 
ranidly  than  twice  round  in  a  feeond  of  time,  was 
doubtlefs  the  continuance  of  that  agitation  in  the  brain 
from  which  each  fenfation  proceeded,  until  a  new  im- 
prefiion  caufed  a  new  agitation,  which  coalefced  with 
the  former  and  removed  all  diftinaion.  Hence  it  is 
plain  that  no  external  fuccedion  can  be  perceived  which 
moves  with  a  greater  velocity  than  that  of  which  the 
internal  train  of  fenfations  and  ideas  is  capable.  On 
the  other  hand,  an  external  fucceflion  which  moves 
with  lefs  rapidity  than  that  to  which  the  internal  flow 
of  ideas  may  be  reduced,  either  has  not  fufficient  force 
to  generate  fenfations  at  all,  or  the  fucceflive  impref- 
fions  from  which  the  fenfations  proceed  follow  one  an¬ 
other  at  fuch  didances  as  to  permit  the  natural  tram  of 
ideas  to  intervene  between  them,  and  thus  deftroy  the 
perception  of  the  fuccedion  entirely. 

To  us,  therefore,  it  feems  evident,  that  the  con- 
ftant  and  regular  fuccedion  of  ideas  in  the  mind  of  a 
waking  man,  is  the  meafure  and  dandard  of  all  other 
fucce (lions  \  of  which,  if  any  one  either  exceeds  the 
pace  of  which  our  ideas  are  capable,  or  falls  tliort  of 
it,  the  fenfe  of  a  condant  and  continued  fuccedion  is 
lod,  and  we  perceive  it  not  but  with  certain  intervals 
of  red  between.  So  that  it  is  not  motion,  but  the 
condant  train  of  ideas  in  our  minds,  that  fuggeds  to  us 
our  firft  notion  of  time  ;  of  which  motion  no  other- 
wife  gives  us  any  conception,  than  as  it  caufes  in  our 
minds  a  condant  fuccedion  of  fenfations  and  we 
have  as  clear  a  notion  of  time  by  attending  _  to  the 
train  of  ideas  fuccQeding  each  other  in  our  minds,  as 
by  a  train  of  fenfations  excited  by  condant  and  percep¬ 
tible  motion. 

That  it  is  merely  by  comparing  the  permanent  ex- 
iftencc  of  things  with  the  fleeting  fucceflion  of  ideas 
in  our  own  minds  that  we  acquire  our  notions  of 
time,  may  perhaps  be  ftill  more  evident  from  the  fol¬ 
lowing  narrative  quoted  by  Dr  Beattie  f ,  from  L  Hif- 
toire  de  I'Academie  Roy  ale  des  Sciences  pour  l' anr.ee  1719. 
“  A  nobleman  of  Laufanne,  as  he  was  giving  orders 
to  a  fervant,  fuddenly  loft  his  fpeech  and  all  his  fenfes. 
Different  remedies  were  tried  without  effea.  At 
laft,  after  fome  chirurgical  operations,  at  the  end  of 
lix  months,  during  all  ivhi'fti  time  he  had  appeared  to 
be  in  a  deep  deep  or  delirium,  his  fpeech  and  fenfes 
were  fuddenly  reftored.  When  he  recovered,  the  fer¬ 
vant  to  whom  he  had  been  giving  orders  when  he 
was  firft  feized  with  the  diftemper,  happening  to  be 
in  the  room,  lie  alked  whether  he  had  executed  his 
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commifllon,  not  being  fenfible,  it  feems,  that  any  in¬ 
terval  of  time,  except  perhaps  a  very  fhort  one,  had 
elapfed  during  his  illnefs.”  If  this  ftory  be  true,  here 
was  a  man,  who,  by  the  train  of  ideas  vanifhing  at 
onoe  from  his  mind,  loft  the  perception  of  what  was 
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to  others  fix  months  of  time  j  and  had  all  mankind 
been  in  his  ftate,  the  fame  portion  of  time  would  have 
been  irrecoverably  loft  even  to  the  annals  of  chrono¬ 
logy. 

We  arc  aware  of  an  objection  to  any  inference 
which  may  be  drawn  refpe&ihg  the  prefent  queftien 
from  the  cafe  of  this  nobleman.  It  may  be  (aid  that 
he  had  loft,  together  with  the  perception  of  time,  the- 
perception  of  every  thing  befides  ;  and  that,  therefore, 
motion  may  ftill  be  the  eaufe  from  which  a  waking 
man  derives  his  notions  of  time.  But  in  reply  to  this 
objection,  we  beg  leave  to  afk,  Whether  if  a  ball  had 
been  put  in  motion  on  a  table,  and  the  nobleman  liad 
been  told,  that  a  body  moved  with  the  velocity  of  that 
ball  would  have  been  carried  over  fo  many  .thoufand 
miles  of  diftance  during  the  time  that  he  lay  in  a  ftate 
of  infenfibility,  he  could  from  fuch  information  alone 
have  formed  any  tolerable  notion  of  the  length  of 
time  in  which  he  was  infenfible  ?  He  certainly  could 
not,  for  want  of  a  ftandard  by  which  to.  meafure  the 
rapidity  of  the  motion.  He  would*  indeed,  have 
known  inftantly  that  he  had  been  infenfible  for  a  con- 
fiderable  length  of  time,  becaufe  he  had  the  evidence 
of  former  experience  that  a  body  carried  by  perceptible 
motion  over  a  great  extent  of  diftance  would  have 
generated  in  his  mind  a  vaft  train  of  fucceflive  fenfa¬ 
tions  5  but  till  he  had  attended  this  ball  during  part 
of  its  courfe,  and  compared  with  the  permanency  of 
other  objeas  the  feries  of  fenfations  which  it  gene¬ 
rated  in  liis  mind,  he  would  not  have  been  able  to 
guefs  with  any  thing  near  to  accuracy  the  length  of 
time  it  would  take  to  pafs  over  a  thoufand  miles.— 
The  fame  infenfibility  of  duration  happens  to  every 
man  in  found  fleep.  From  having  notions  of  time, 
fuch  as  they  are,  formed  in  our  minds,  we  never  in¬ 
deed  fuppofe,  however  foundly  we  have  flept,  that  the 
moment  at  which  we  awake  in  the  morning  is  conti¬ 
guous  to  that  in  which  we  fell  afleep  at  night.  The 
reafon  is  obvious  \  every  man  has  been  awake  whilft 
others  were  fleeping,  and  has  known  by  experience, 
that  if  they  had  been  awake  like  wife  a  train  of  ideas 
would  have  palled  through  their  minds  which  muft  have 
fuggefted  to  them  the  notions  of  time.  IVIoft  men,  too, 
have  been  frequently  awake  whole  nights,.  and  have 
thus  acquired  a  notion  of  time  as  going  on  inceffantly, 
whether  perceived  by  them  or  not  j  and  this  notion  be¬ 
ing  clofely  affociated  with  our  ideas  of  night  and  morn¬ 
ing,  we  inevitably  fuppofe  a  portion  of  time  to.  have 
elapfed  between  them,  though  unperceived  by  us  in  our 
deep.  But  were  a  man  to  fleep  without  dreaming  from 
Sunday  night  till  Tuefday  morning,  and  then  to  awake 
at  his  ufual  hour  as  marked  on  the  clock,  there  are  num- 
berlefs  inftances  on  record  to  convince  us,  that  he  would 
not  of  himfelf  fuppofe,  nor  perhaps  be  very  eafily 
perfuaded,  that  more  than  one  night  had  elapfed  be¬ 
tween  his  falling  afleep  and  the  moment  at  which  he 
aw'oke. 

It  being  thus  evident,  that  our  notion  of  time  is 
fuggefted  by  that  comparifon  which  we  inevitably 
make  of  the  exiftence  of  things  permanent  with  the 

train 
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.  train  of  ;deas  inceffantly  paffing  through  our  nunds  1 
Txn13^  *n°'V  Per^aPs  a^le  to  anfwer  the  queftion, 

.  ^at  \s  tin?e  It  mult  of  neceflity  be  one  of  three 
things,  viz.  either  the  ideal  fucceflion  itfelf ;  a  certain 
quality  inherent  in  all  objects  ;  or  merely  the  relation 
of  coexiftence  between  things  that  are  permanent  and 
the  trains  of  fleeting  ideas  which  fucqeed  each  other 
on  the  theatre  of  the  imagination.  It  is  not  the  firft 
of  thefe  ;  for  in  every  train  of  thought,  the  appearance 
of  any  one  idea  in  the  mind  occupies  no  more  of  the 
extenfion  of  time,  than  a  mathematical  point  occupies 
of  the  extenfion  of  diftance.  Ten  thoufand  mathe¬ 
matical  points  added  together  would  make  no  part  of 
a  line  $  and  ten  thoufand  ideas  made  to  coalefce,  if 
that  were  poflible,  would  occupy  no  part  of  that  mode 
of  duration  which  is  called  time .  A’  point  is  the 

boundary  of  a  line,  but  no  part  of  it:  the  appearance 
of  an  idea  in  the  mind  is  inffantancous  ;  and  an  inliant 
is  the  boundary,  but  no  part  of  time.  Hence  it  fol¬ 
lows,  that  were  every  thing  inflantaneous  like  ideas  in 
a  train,  there  could  be  no  fuch  thing,  as  time,  fince 
nothing  could  be  faid  to  have  in  that  fenfe  of  the 
word  any  duration. .  That  time  is  not  a  quality  inhe¬ 
rent  in  all  objects,  is  like  wife  plain  *,  for  we  have  feen, 
that,  were  ideas  as  permanent  as  objeds,  the  notion 
of  time  could  never  have  been  acquired.  Succeffion, 
though  it  docs  not  itfelf  conffitute  time,  is  elfential 
to  its,  exiflence  $  and  were  all  motion  to  ceafe,  and 
the  attention  . of  men  to  be  immoveably  fixed  upon  one 
Time1  a  ^variable  °^je(^  or  duller  of  objeds,  time  would  ceafe 
mere  rela-  llke'™e-  remains,  therefore,  that  time  can  be 

tion  of  co-  n°thmg  elfe  than  the  relation  of  coexiftence  appre- 
exiftence.  hended  between  things  that  arc  permanent  and  th*fe 
trains  of  fleeting  ideas  which  inceffantly  fucceed  each 
other  on  the  theatre  of  the  imagination.  Thus  whilft 
a  man  is  fteadily  looking  at  one  objed,  which,  from 
its  being  common,  does  not  occupy  his  whole  mind, 
he  may  be.  confcious  of  a  thoufand  ideas  Halting  up 
in  his  imagination,  and  each  in  its  turn  vanifhing  the 
inllant  in  which  it  appeared.  Every  one  of  thefe 
ideas  had  an  exiflence  as  well  as  the  objc6l  at  which 
he  is  looking  5  but  the  exiflence  of  each  of  them  was 
inflantaneous  and  in  fucceflion,  whilfl  the  exiflence  of 
the  external  objed  is.  permanent.  The  objed,  there¬ 
fore,  as  contrafled  with  a  train  of  ideas,  is  faid  to 
endure  or  to  exifl  in  time,  whilft  each  idea  is  deflitute 
€13  of  duration,  and  exiflsin  no  time. 

ST  ,  T-°  this  theor^  fome  °bjcdions  occur,  which  it  will 
be  incumbent  upon  us  to  obviate.  It  may  be  faid, 
that  though  each  idea  confidered  by  itfelf  is  inflan¬ 
taneous,  and  occupies  no  time  ;  yet  the  whole  train 
when  taken  together,  without  being  compared  with 
any  thing.external,  is  perceived  to  occupy  a  confider- 
able  portion  of  that  mode  of  duration  5  and  that, 
therefore,  time  itfelf  mull  be  fomething  more  than  a 
mere  relation  between  a  fleeting  fucceflion  of  ideas 
and  objeds  of  more  permanent  exiflence.  But  how, 
we  beg  leave  to  afk,  is  the  whole  train  perceived  to 
occupy  any  portion  of  time  ?  Is  it  not  by  being  com-  w 
pared  with  our  own  exiflence  ?  A  man  whilfl  a  train 
of  ideas  is  pafling  through  his  mind  may  be  fuddenly 
deprived  of  all  his  external  fenfes,  and  then  indeed  it 
will  be  impofliblc  for  him  to  compare  the  fleeting  ex¬ 
iflence  of  this  internal  fucceflion  with  the  more  per¬ 
manent  exiflence  of  external  things  \  but,  whilfl  he 
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thinks  at  all,  he  mull  be  confcious  of  his  own  exiflence,  of  jlnje 

and  cannot  avoid  perceiving,  that  whilfl  his  ideas  pals  v - v—J 

m  conftant  .  fucceflion,  each  making  an  inflantaneous 
appearance  in  his  mind,  lie  himfelf  remains  unchanged 
Now,  what. is  it  that  this  perception  fuggefls  to  the 
mind  ?  Evidently  nothing  more  than  the  relation  of 
coexiftence.  between  a  fleeting  fucceflion  and  a  per¬ 
manent  objed  •  for  were  it  poflible  that  the  man  could 
be  deprived  of  memory  as  well  as  of  his  fenfes,  and 
ftill  have  ideas  fuecceding  each  other  in  his  mind,  he 
would  then  think  all  objeds  equally  fleeting  ;  he  would 
indeed  be  himtelf  a  mere  fucceflion  of  inflantaneous 
dillind  perfons,  and  could  have  no  notion  whatever 
of  time.  His  exiflence,  though  it  ftxould  feem  to 
endure  half  a  century  as  eflimatcd  by  others,  muft 
to  himfelf  appear  to  pafs  away  like  a  flafh  of  light¬ 
ning. 

It  may  be  ftill  further  objeded  to  our  theory,  that 
time  is  meafured  by  motion  5  and  that  it  feems  very 
abfurd  to  talk  of  meafuring  a  relation,  efpecially  a 
mere  ideal  relation,  by  a  real  external  thing.  In  an- 
fwer  to  this  objedion,  which  at  firft  fight  appears  for¬ 
midable,  we  beg  leave  to  obferve,  that  all  relations  are 
equally  ideal  ;  and  that  yet  many  of  them  may  be  laid 
to  be  meafured  by  real  external  things,  with  as  much 
propriety  as  time  can  be  faid  to  be  meafured  by  mo¬ 
tion.  .  When  a  man  wifhes  to  afeertain  the  relation  of 
quantity  which  one  body  bears  to  another,  though  he 
knmvs  that  fuch  a  relation  has  no  other  than  an  ideal 
exiflence,  and  cannot  be  conceived  but  in  conjundion 
with  the  related  bodies,  he  applies  to  them  fucceflively 
fome  common  llandard  5  and  having  difeovered  the 
1  elation  wThieh  each  bears  to  that,  he  compares  the 
one  relation  with  the  other,  and  thus  afeertains  the 
relation  fought.  Juft  fo  it  is  with  refped  to  motion 
meafuring  time.  That  which  to  each  individual  con- 
flitutes  real  time,  is  the  relation  of  coexiftence  be¬ 
tween  the  fleeting  fucceflion  of  his  own  ideas  and  other 
things  of  a  more  permanent  nature.  But  a  man  has  of¬ 
ten  occafion  to  afeertain  the  time  of  things  external 
which  fall  not  under  the  infpedion  of  his  fenfes ;  and 
in  fociety  all  men  have  tranfadions  with  one  another  to 
be  performed  in  fomc  determinate  portion  of  time, 
though  there  are  not,  perhaps,  two  men  exifting  whofe 
ordinary  trains  of  thought  flow  with  precifely  the  fame 
rapidity.  To  remedy  thefe  inconveniences,  it  was  ne- 
ceffary  to  invent  fomc  common  llandard,  by  means  of 
which  men  might  afeertain  the  duration  of  adions  per¬ 
formed  at  a  diftance,  and  be  able  to  keep  appointments 
made  with  each  other.  The  only  llandard  proper  for  thefe 
purpofes  is  fuch  a  conftant  and  equable  motion  as  has 
fuggelled  a  flux  of  perceptions  common  to  all  men  in 
all  ages  and  countries ;  and  hence  the  motions  of  the 
heavenly  bodies  have  been  univerlally  made  ufe  of  for  the 
common  regulators  of  time.  Thele  motions,  however, 
do  not  conftitute  real  and  natural  time,  any  more  than  a 
foot  or  a.yard  applied  to  tv'o  dillant  bodies  conftitutes 
the  relation  of  quantity  which  thefe  bodies  bear  to  each 
other.  They  are  merely  Hated  meafures,  to  be  different- 
ly  applied  according  to  the  different  purpofes  which  we 
have  in  view. 

Thus,  if  a  man  in  Europe  wilhes  to  know  vvliat 
would  to  him  have  been  the  real  and  natural  tin  e  ef 
an  adion  performed  in  the  Eaft  Indies,  he  has  (,r  ]y 
to  be  told  that  it  was  co-exiftent,  we  fliall  fuppofe, 
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Of  Time,  with  a  diurnal  revolution  of  the  earth  ;  and  by  com- 

- -  paring  this  eommon  meafure  with  his  ufual  flow  of 

thought,  he  can  form  fome  notion  of  the  extent  of  that 
train*5 of  ideas,  which,  had  he  been  prefent,  would  to 
him  have  been  fucceffively  co-exiftent  with  the  a£lion 
In  queftion.  But  when  perfons  have  an  appointment  to 
keep,  this  eommon  meafure  of  motion  muft  be  differ¬ 
ently,  or  rather  partially,  applied.  In  fueh  cafes,  it 
is  no  part  of  their  intention  to  compare  their  own  ex- 
iftence  with  that  of  the  whole  train  of  ideas  which 
may  pafs  in  the  mind  of  each  3  for  the  reiult  of  fueh 
a  comparifon,  which  alone  conftitutes  true  and  natu¬ 
ral  time,  would  not  be  the  fame  in  perhaps  any  two 
men  :  but  their  purpofe  is,  to  compare  their  own  per¬ 
manent  exiftence  only  with  that  train  of  fen  fat  ions 
which  {hall  be  excited  in  the  mind  by  the  perceptible 
motion  of  the  fun,  or  any  other  body  fixed  upon  which 
moves  equably  3  and  fueh  a  train  muft  eonlift  of  an 
equal  number  of  inftants  in  all  men.  Neither  the 
fun,  nor  the  hour  hand  of  a  common  watch,  moves 
with  fueh  apparent  rapidity  as  to  keep  paee  with  the 
internal  flow  of  thought  of  which  the  moft  phlegma¬ 
tic  man  is  confcious.  That  thefe  bodies  move  at  all, 
is  known  only  by  their  vifible  ehange  of  plaee  during 
the  lapfe  of  a  confiderable  portion  of  real  time  3  and 
as  there  is  in  their  eourfe  a  certain  number  of  plaees 
diftindUy  marked,  to  which  alone  it  is  agreed  that 
the  attention  is  to  be  turned,  it  is  impoflible  that  of 
time  fo  computed  two  men  can  have  different  notions. 
Such  time,  however,  is  but  partial ;  and  the  method 
of  afeertaining  it,  when  compared  with  that  by  which 
we  afeertain  real  time,  has  a  ftriking  refemblanee  to 
that  by  which  we  afeertain  the  relation  of  partial 
quantity  between  two  diftant  bodies.  When  it.  is 
our  purpofe  to  afeertain  the  relation  of  real  quantity 
which  one  body  bears  to  another,  we  apply  the  com¬ 
mon  ftandard  to  each  in  every  dimenfion  of  length, 
breadth,  and  depth  3  but  when  we  have  no  other  view 
than  to  afeertain  the  relation  of  length  which  the  one 
bears  to  the  other,  we  apply  the  eommon  ftandard  to 
caeh  in  that  dimenfion  only.  Juft  fo  it  is  with  regard 
to  real  and  partial  time.  WJien  an  individual  willies 
to  afeertain  what  would  to  him  have  been  the  dura¬ 
tion  of  any  a£tion  which  he  did  not  fee  performed, 
he  applies  the  common  ftandard  to  the  exiftence  of 
that  a 61  ion,  and  to  the  ufual  flow  of  his  own  thoughts  : 
but  when  two  men  talk  of  the  duration  of  any  ac¬ 
tion,  or  agree  to  meet  on  fueh  a  day,  they  compare 
the  exiftence  of  the  a6Hon,  or  the  diftance  interven¬ 
ing  between  the  prefent  moment  and  the  day  of 
meeting,  only  with  that  partial  train  of  fenfations 
which  by  the  eommon  ftandard  is  generated  in  an 
equal  number,  and  in  the  fame  order,  in-  the  minds 
of  both. 

It  will  be  faid,  that  if  time  be  nothing  more  than  a 
mere  relation  fubfifting  between  trains  of  ideas  or 
other  fleeting  obje6fs,  and  things  of  a  more,  perma¬ 
nent  exiftence  *,  and  if  the  univerfe  had  a  beginning  5 
either  time  muft  have  had  a  beginning  likewife,  or  the 
Deity  cannot  be  immutable.  We  allow  the  force  of 
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the  argument  3  but  inftead  of  an  obje&ion,  we  confider  OJth. Amty* 
it  as  a  confirmation  01  ihc  truth  ol  uui  theory.  ihe  a 
Deity,  who  is  immutable,  exifts  not  in  time,  but  in  u— y-— 
eternity  3  and  that  theie,  though  from  the  poverty  of 
language  they  are  both  called  modes  of  duration,  are 
vet  very  different  from  each  other,  we  fhall  endeavour 
to  prove  in  the  next  chapter. 
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Chap.  VIII.  0/ Infinity  and  Eternity. 

As  corporeal  fubfianee  is  certainly  not  infinite,  and  Why  we 
as  the  prefent  material  fyftem  has  in  itfelf  every  evi-  ^ty  and*" 
dejiee  of  its  not  being  eternal,  it  may  feem  ft  range,  eterllity 
perhaps  to  the  reader,  that  we  lhould  treat  of  infinity  among  the 
and  eternity  among  the  adjun6ls  of  body.  But  lnadjwas 
modern  metaphyfics  thefe  words  are  ufed  in  a  vague cib0  1' 
fenfe  to  denote  the  extent  of  fpaee  and  time  3  and  in 
this  chapter  it  is  our  intention  to  do  little  more  than 
afeertain  their  meaning,  and  to  (how,  in  oppofition  to 
fome  celebrated  names,  of  what  fubjeas  they  may  not 
be  predicated.  There  is  a  mathematical  and  a  meta- 
phyfieal  infinity,  which,  though  often  confounded, 
ought  to  be  kept  diftina.  In  mathematics,  extenfion 
is  faid  to  be  divifible  ad  infinitum ,  and  number  is  feme- 
times  eonfidered  as  infinite  :  but  in  metaphyfics  thefe 
modes  of  expreffion  are  extremely  improper.  A  posi¬ 
tive  and  metaphyfieal  infinite  is  that  which  has  no  ft-  . 
mits,  and  to  whieh  no  addition  can  be  made  3  but  it  is 
obvious  that  there  is  no  number  which  may  not  be  en¬ 
larged,  nor  any  pofitive  idea  of  extenfion  which  has  not 
limits,  and  which  may  not  be  either  increafed  or  dimi- 
nifhed.  The  infinity  of  the  mathematician,  is  termed 
infinity  of  power,  and  that  of  the  metaphyfician  abfolute 
infinity .  The  firft  confifts  in  this,  that  a  being,  how¬ 
ever  great  or  fmall  it  be  fuppofed,  may  Hill  be  con¬ 
ceived  to  poffefs  more  greatnefs  or  minutenefs  than  we 
can  form  an  idea  of,  even  after  the  utmoft  ftrcich  ot 
human  thought.  Thus  when  it  is  faid,  that  all  exten¬ 
fion  as  fueh  is  infinitely  divifible,  it  is  not  meant  that 
every  extended  fubftanee  contains  an  infinite  number 
or  real  parts  ;  for  then  the  parts  of  an  inch  would  be 
equal  to  thofe  of  a  league:  but  the  meaning  is,  that 
in  ideal  extenfion  we  ean  never  reach  the  end  of  ideal 
divifion  and  fubdivifion.  In  like  manner,  when  it  is 
faid  that  number  is  infinite,  the  meaning  is  not  that 
any  pofitive  number  is  without  limits,  or  the  poflibi- 
lity  of  increafe,  but  that  we  might  go  on  for  ever, 
adding  unit  to  unit,  without  approaching  nearer  to  the 
end  of  the  proeefs.  If,  therefore,  the-  mathematician 
would  (peak  properly,  and  without  the  affectation  of 
paradox,  ho  ought  to  fay  that  all  extenfion  as  fueh  is 
indefinitely  divifible,  and  that  unit  might  be  added  to 
unit  without  end  3  but  thefe  phrafes  fuggeft  notions 
very  different  from  that  of  a  metaphyheal  infinite,  21 $ 

whieh  is  fomething  pofitive  to  whieh  nothing  can  be  Space  and 

added  (B).  .  “LPr 

Tha:  there  is  fomething  pofitively  infinite,  has  been  the  one  ^ 
very  ieldom  queflioned  •,  but  it  has  been  warnilj  dif-  rate,  and 
puted  among  metaphyficians  what  fubje61s  are  infinite,  the  other 
4M  Dr  eternal ; 
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andnEtlry  Dr  C.larke  and  hls  adherents  have  contended  that  fpace 
nity  alld  tin?e  are  real  thlnEs  >  that  they  are  bodies  of  necef- 
^ — v — —  fary  exigence  j  that  the  former  imprefles  us  with  the 
*  Demon-  idea  of  its  infinity,  and  that  the  latter  is  pofitively 
Jlraiion  of  eternal.  “  Time  and  fpace  (fays  the  doaor  *)  are 
and  Ait ri-  ^  flne  fua  non  -°f  all  other  things,  and  of  all  other 
butes  of  l(^eas*  To  fuppofe  either  of  them  finite,  is  an  exprefs 
God,  and  contradiction  in  the  idea  itfelf.  No  man  does  or  can 
Correfpon -  poffibly  imagine  either  of  them  to  be  finite  ;  but  only 

tce'ntle-'  by  noffttention  or  by  choice  he  attends  perhaps 

to  part,  of  his  idea ,  and.  forbears  attending  to  the  remain¬ 
der.  I  hey  who  fuppofe  fpace  to  be  nothing  but  a 
relation  between  two  bodies  are  guilty  of  the  abfurdity  of 
fuppofing  tnat  which  is  nothing  to  have  real  qualities: 
For  the  fpace  which  is  between  two  bodies  is  always  unal¬ 
terably  juft  what  it  was,  and  has  the  very  fame  dimen¬ 
sions,  quantity,  and  figure,  whether  thefe  or  any  other 
bodies  be  there  or  any  where  elfe,  or  not  at  all.  Juft  as 
time  or  duration  is  the  fame,  whether  you  turn  your 
hour-glafs  or  no,  or  whether  the  fun  moves  or  ftands 
Hill,  or  whether  there  was  or  was  not  any  fun ,  or  any 
material  world  at  all.  "lo  fet  bounds  to  Ipace  is  to 
fuppofe  it  bounded  by  fomething  which  itfelf  takes  up 
fpace,  and  that  is  a  contradiction ;  or  elfe  that  it  is 
bounded  by  nothing ,  which  is  another  contradi&ion.  To 
fuppofe  fpace  removed,  defroyed,  or  taken  away,  amounts 
to  the  abfurd  fuppofition  of  removing  a  thing  away 
from  itfelf ;  that  is,  if  in  your  imagination  you  annihi- . 
late  the  whole  of  infinite  fpace ,  the  whole  of  infnite 
fpace  will  ftill  remain  j  and  if  you  annihilate  an y part 
of  it,  that  part  will  ftill  necejfarily  remain,  as  appears 
by  the  unmoved  fituation  of  the  ref ,  and  to  fuppofe 
it  divided  or  divifble  amounts  to  the  fame  contradic¬ 
tion.” 

The  abfurdity  of  confidering  fpace  as  a  real  external 
thing  has  been  already  evinced  in  Chap.  IV.  p.  624. 
where  it  was  ftiown  how  we  acquire  the  notion,  and  what 
kind  of  notion  it  is.  Space,  as  was  there  obferved,  may 
be  conceived  either  as  the  mere  ablence  and  poffibili- 
ty  of  body  j  or  as  ideal  extenfion,  united  to,  and  in¬ 
hering  in,  an  ideal  fubftratum.  Taken  in  the  former 
fenfe,  it  is  an  objeft  of  pure  intellect  -y  in  the  latter,  it 
is  an  idea  ox  form  in  the  imagination.  That  the  ab- 
fencc  of  body  or  matter  is  the  fine  qua  non  of  all  other 
things,  and  all  other  ideas,  Dr  Clarke  was  not  dif- 
pofed  to  affirm,  when  he  made  the  divine  fubftance  to 
pervade  every  material  atom  in  the  univerfe  :  and  to 
talk  of  the  abfence  of  body  being  infinite  is  a  palpable 
contradiction,  unlefs  Berkeley’s  doarine  be  true,  that 
the  material  xvorld.  has  no  exiftence.  To  fay  that  the 
pofibdity  of  matter  is  infinite,  is  to  ufe  language  which 
has.  no  other  meaning  than  that,  however  far  the  mat- 
terial  world  be  on  all  fidcs  extended,  its  extenfion  may 
ftill  be  conceived  greater  and  greater  ad  inf  nit  um.  This 
is  a  pofition  which  no  philofopher  ancient  or  modern 
has  ever  denied j  but  it  is  fo  far  from  implying  that 
we  have  a  pofitive  idea  of  the  infinity  of  the  material 
world,  or  of  any  adjunct  of  the  material  world,  that  it 
is  abfjlutely  inconfiftent  with  fuch  infinity.  Whatever 
is  capable  of  perpetual  increafe  muff:  certainly  have 
limits,  and  every  new  addition  is  the  limit  of  that  to 
which  the  addition  was  made. 

.Faken  in  the  fecond  accept ation  as  an  ideal  extenfion 
united  with  an  ideal  fulfratum,  fpaee  is  fo  far  from 
being  infinite  in  any  fenfe  of  the  word,  that  we  will 
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venture  to  affert  no  man  ever  contemplated  fuch  a  form  Oflnfinit, 
in  ins  own  imagination,  without  conceiving  it  to  be  andEter- 
bounded.  Of  this,  at  leaft  we  are  certain,  that  when  nit^‘ 

we  have  attempted  to  frame  a  pofitive  idea  of  pure  - ^ 

ipace,  it  has  not  been  in  our  power  to  diveft  that  idea 
ot  limits.  I  hofe  who  can  frame  in  their  minds  real 
and  pofitive  ideas  wholly  abftrafted  from  every  indi¬ 
vidual  objeft,  may  indeed  perform  in  this  way  many 
feats  above  our  abilities  ;  but  as  we  poffefs  no  fuch 
powers  of  abftraftion,  every  thing  which  we  can  call  an 
idea  is  limited  in  the  fame  manner  that  the  objeft  it¬ 
felf  is  limited  from  which  the  idea  was  derived.— Thu* 
the  larger!  expanfion  that  ever  we  beheld  is  the  concave 
henulpherc ;  and  when  we  try  to  form  the  largeft  po- 
iitive  idea  of  pure  fpace,  all  that  we  can  do  is  to  figure  to 
ourfelves  that  concave  empty  of  body.  We  may,  in¬ 
deed,  fuppofe  its  diameter  to  be  either  a  million  or  ten 
thoufand  millions  of  miles  ;  and  we  may  go  on  enlarg¬ 
ing  it  ad  infinitum:  but  when  we  return  from  this  pro- 
cefs  of  intelleft  to  the  contemplation  of  the  ideal  form* 
of  the  imagination,  none  of  thefe  forms  appear  to  us 
larger  or  more  extended  than  the  hemifphere,  which  is 
the  objeft  of  fenfe,  and  they  all  appear  to  be  bounded, 
and  bounded  in  the  very  fame  way. 

With  refpeft  to  the  eternity  of  time,  we  think  Dr 
Clarke  equally  miilaken  as  with  refpeft  to  the  infinity 
of  fpace.  Of  time,  indeed,  we  cannot,  properly  fpeak-  5I„ 
mg,  have  any  idea  or  mental  form,  l  ime,  as  we  have  time  ctn  be 
leen,  is  a  mere  relation,  and  is  in  itfelf  the  creature  0fP°ritivcly 
the  mind  which  has  no  external  idiaturn.  It  is  fuggeft-infinite; 
ed,  however,  by  the  fleeting  fucceffion  of  our  ideas, and  why’ 
compared  with  the  more  permanent  exiftence  of  other 
objedls  :  and  therefore  fucceffion  is  effential  to  it.  But 
nothing  which  has  parts,  whether  coexiftent  or  in 
fucceffion,  can  be  pofitively  infinite.  For,  “  in  an  in¬ 
finite  feries  of  fiicceflive  generations  of  men,  for  in- 
ftance,  there  will  be  feveral  infinites  that  are  parts  of 
one  another  5  and  by  confequence  one  greater  than  an¬ 
other :  which  (as  has  been  well  argued*)  is  an  ex-  *  Dr 
prefs  contradiction,  lince  the  greater  muft  neceffarily  Inquiry  in- 
bound  the  leis,  and  exceed  its  limits  by  fo  much  as  it  to  the  ideas 
is  greater  than  it;  that  is,  muft  make  it  not  infinite, 

Infinite  generations  contain  an  infinitely  greater  infi-  Tm‘h /"“J 
nity  of  particular  men.  An  infinite  number  of  men  Etf/if 
muft  have  twice  as  many  hands,  and  ten  times  as  many  See  aifo  the 
fingers,  and  fo  on.  Infinite  time  has  an  infinity  offan?e  acote 
ages ;  thefe  a  much  greater  infinity  of  years,  days  ?• 
hours,  &c.  Space  likewife  (according  to  Dr  Clarke)  ofXiW’i" 
has  three  dimenfions,  all  infinite.  It  muft  therefore,  Origin  of 
contain  an  infinity  of  furfaces,  an  infinitely  greater  in- 
finity  of  lines,  and  a  ftill  infinitely  greater  infinity  of 
phyfical  points.  The  cafe  is  the  fame  in  number  it¬ 
felf,  which,  if  we  fuppofe  it  to  contain  an  abfolute  in¬ 
finity  of  thoufands  (and  we  may  as  well  do  that  as 
imagine  it  to  comprehend  an  infinity  of  units),  it  will 
contain  ten  times  as  may  hundreds,  fifty  times  as 
many  feores,  and  fo  on.  All  this  is  only  the  indefi- 
iiitenefs  of  number,  which  we  in  vain  attempt  to  turn 
into  a  pofitive  infinite  with  which  it  is  totally  incom¬ 
patible.  For  let  us  add  one.  to  any  of  thefe  infinite 
feries  ef  generations,  ages,  lines,  or  numbers,  which 
we  know  to  be  always  in  our  power,  and  if  it  was  ab- 
folutely  infinite  before,  here  is  one  more  than  infinite. 

•  If  it  only  becomes  infinite  now,  then  one  finite  added 
to  another  finite  makes  infinity.  If  it  be  no  larger  af¬ 
ter 
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Of  Infinity  ter  the  addition  than  it  was  before,,  then  one  part 
and  Kter-  acy e( \  t0  another  adds  nothing  j  all  which  are  abfurdi- 
ties.  The  fame  will  appear,  if  we  fubtra&  a  part  from 
this  fuppofed  abfolute  infinite,  which  may  be  .  done  in 
any  of  the  forcmentioned  fubjccls,  as  well  as  in  every 
thing  which  admits  of  parts,  or  may  be  taken  in  pieces 
by  the  mind.” 

The  ulna i  To  this  kind  of  reafoning  Dr  Clarke  replies  as  fol- 

reply  to  the  lows  :  “  To  endeavour  to  prove  that  there  cannot  pof- 
foregoing  fioly  be  any  fuch  thing  as  infinite  time  or  J pace ,  from 
reafoning  ^  impoffibility  of  an  addition  of  finite  parts  ever  com- 
ftwwn  pofing  or  exhaufting  an  infinite  5  or  from  the  imagi¬ 
nary  inequality  of  the  number  of  years,  days,  and  hours, 
that  would  be  contained  in  the  one  )  or  of  the  miles, 
yards,  and  feet,  that  would  be  contained  in  the  other, 
is  fuppofing  infinites  to  be  made  up  of  numbers  of 
finites  j  that  is,  it  is  fuppofing  finite  quantities  to  be 
aliquot  or  constituent  parts  of  infinite,  when  indeed  they 
are  not  fo,  but  do  all  equally,  whether  great  fmall, 
whether  many  or  few,  bear  the  very  fame  proportion 
to  an  infinite,  as  mathematical  points  do  to  a  line,  or 
lines  to  a  fuperficies,  or  as  moments  do  to  time,  that 
is,  none  at  all.  No  given  number  or  quantity  can  be 
any  aliquot  or  confituent  part  of  infinite,  or  be  compa¬ 
red  at  all  with  it,  or  bear  any  kind  of  proportion  to.it, 
or  be  the  foundation  of  any  argument  in  any  quefhon 
concerning  it.” 

If  it  be  indeed  true,  and  it  is  that  ,  for  which  we 
contend,  that  no  given  number  or  quantity  can  be  any 
aliquot  or  conflituent  part  of  infinite,  or  be  compa¬ 
red  at  all  with  it  *,  then  it  undeniably  follows,  not  that 
miles,  yards,  and  feet,  are  no  conflituent  parts  of  fpace  j 
or  years,  days,  and  hours  conflituent  parts  of  time  , 
but  that  fpace  and  time  cannot  poffibly  be  pofitive  in¬ 
finites.  This,  we  fay,  follows  undeniably  for  no¬ 
thing  is  more  evident,  than  that  all  quantities  of  the 
fame  kind,  from  the  largefl  to  the  lead,  bear  a  certain 
proportion  to  each  other  j  and  upon  the  fuppofition 
that  fpace  is  a  real  extending  thing,  miles,  yards.,  and 
feet  are  included  in  it,  and  bear  to  it  the  relation  of 
parts  to  a  whole.  The  fame  is  true  of  time,  days, 
and  hours.  To  affirm  (for  no  proof  is  offered),  that 
all  finite  quantities,  whether  great  or  fmall,  whether 
many  or  few,  do  equally  bear  the  very  fame  proportion 
to  an  infinite,  as  mathematical  points  do  to  a  line,,  or  as 
aai  moments  do  to  time,  is  plainly  to  beg  the  queftion— 
to  be  a  pc-  “  that  fpace  confiderecl  as  a  real  extended  thing  is 
titio  prin-  infinite  •”  and  to  beg  it,  too,  in  oppofition  to  the  com- 
mon  fenfe  and  reafon  of  mankind.  Mathematical  points 
we  all  know  to  be  nothing  real,  but  merely  negations 
of  extension  ;  but  fuppofing  fpace  to  be  fomething  real 
and  extended,  can  any  man  perfuade  himftdf  that  a  mile 
or  a  million  of  miles  of  this  fpace  is  likewife  a  mere 
negation  of  extenfion  ?  With  him  who  can  bring  him- 
felf  to  this  perfuafion,  we  pretend  not  to  argue.  He  is 
poffeffed  of  faculties,  whether  true  or  falfe,  of  which  we 
arc  deflitute. 

That  finite  quantities,  whether .  great  or  fmall,  do 
all  equally  bear  the  fame  proportion  to  an  infinite  in 
power,  is  indeed  true  5  but  it  is  no  great  difeovery :  for 
fuch  an  infinite,  as  we  have  feen,  is  nothing  but  the 
continued  poffibility  of  repeating  the  fame  mental  pro- 
cefs  of  addition  or  multiplication  *,  and  he  who  can  go 
on  for  ever  adding,  in  his  own  imagination,  foot  to 
foot,,  or  hour  to  hour,  will  find  it  equally  eafy  to  add, 
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in  the  fame  manner,  league  to  league,  or  age  to  age.  OfjnMty 
If  he  can  perform  the  one  operation,  he  rauft  like-  annity  * 
wife  have  power  to  perform  the  other  j  and  he  cannot 
but  perceive  that  it  is  as  impoffible  to  come  to  an  end, 
of  adding  league  to  league,  or  age  to  age,  as  of  add¬ 
ing  foot  to  foot,  or  hour  to  hour  }  but  then  he  mull 
know  that  thefe  leagues,  feet,  ages,  and  hours,  are  not 
real  external  things,  but  mere  ideas  and  notions  in  his 
mind.  If  fuch  powers  of  ideal  multiplication  and  ad-  . 
dition  be  what  Dr  Clarke  means  by  the  ideas  of  fpace 
and  time,  it  is  indeed  a  contradiction  to  fuppofe  either 
of  them  limited  ,  for  that  is  to  luppuie  our  powers 
different  from  what  we  know  them  to  be  by  confeiouf- 
nefs  and  experience.  But  to  confound  powers  with  the 
obje&s  of  thofe  powers,  is  certainly  very  inaccurate  j  and 
to  fuppofe,  becaufe  we  can  go  on  for  ever  adding  one 
portion  of  ideal  fpace  or  time  to  another,  that  therefore 
our  ideas  of  fpace  and  time  are  in  themfelves  politively 
infinite,  is  a  contradiction  :  for  to  an  idea  politively 
infinite,  it  is  obvious  that  nothing  can  be  added.  Ei¬ 
ther,  therefore,  fpace  and  time  do  not  imprefs  us  with 
the  ideas  of  their  pofitive  infinity  *,  or  we  cannot  have 
the  power  of  adding  league  to  league,  and  age  to  age, 
without  end. 

“  But  (fays  the  doClor)  to  fuppofe  fpace  removed, 
dellroyed,  or  taken  wholly  away,  amounts  to  the  ab- 
furd  fuppofition  of  removing  a  thing  from  itlelf  ;  that 
is,  if  in  your  imagination  you  remove  the  whole  of  fpace, 
the  whole  of  fpace  will  Hill  remain.”  I  rue,  every 
man  has  ideas  of  fpace  treafured  up  in  his  imagination, 
which  the  found  of  the  very  word  fpace  will  at  all 
times  bring  into  his  immediate  view  *,  and  whillt  he 
has  fuch  ideas,  it  is  impoflible  that  he  fhould  not  nave 
them  ;  which  is  all  the  myllery  of  the  matter,  ^nd 
amounts  to  nothing  more  than  that  a  tiling  cannot  be 
and  not  be  at  the  fame  inftant.  When  the  doClor 
affirms,  that  if  44  you  annihilate  any  part  of  fpace,  that 
part  will  neceffarily  remain,  as  appears  by  the  unmoved 
fituation  of  the  reft,”  we  are  not  certain  that  we  per- 
feClly  underftand  him.  A  man  may  furely  think  of 
a  cubical  inch  without  thinking  of  a  foot  or  a  yard  j 
and  he  may  fuppofe  the  inch  taken  away  from  the  foot 
or  the  yard,  and  thefe  ideal  quantities  fo  much  leilen- 
ed  by  the  fu'otra&ion.  But  if  the  doCtor  be  here 
again  confounding  the  powers  of  the  mind  with  the 
pofitive  ideas  of  fpace,  the  fentence  when  explained 
will  be  feen  to  contain  nothing  to  his  purpofe.  Every 
man  has  the  power  of  contemplating  in  idea  millions 
of  miles,  and  millions  of  ages,  and  of  adding  mile  to 
mile,  and  age  to  age,  without  end  *,  and  if  he  try  to 
deprive  himfelf  of  any  part  of  this  . power,  or  to  fix 
a  limit  to  the  mental  procefs  of  addition,  he  will  find 
that  in  fpite  of  himfelf  his  imagination  will  ramble  be¬ 
yond  the  limit  affigned,  and  that  he  has  attempted  an 
impoffibility.  This,  however,  is  fo  far  from  being  a 
proof  that  his  ideas  of  fpace  and  time  are.  politively  in¬ 
finite,  that,  as  we  have  already  obferved,  it  is  a  proof  of 
the  contrary.  .  232 

But  (fays  this  great  man  and  his  followers)  “  fpace  Space  and 
and  time  are  the  fine  qua  non  of  all  other  things  and  time  are 
all  other  ideas.  The  fuppofal  of  the  exiftence  of  any 
thing  whatever  includes  neceffarily  a  prefuppqfition  of  the  e^a 
exiftence  of  fpace  and  time  ;”  and,  therefore,  if  there  be  other 
any  thiirg  infinite  and  eternal,  fpace  and  time  muft  like- things ;  but 
wife  be  fo. 
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To  every  corporeal  Jubilance,  and  every  idea  of  fuch 
fub fiance,  fpace  and  time  are  indeed  neceflary  :  for 
every  body  has  extenlion  and  duration  \  and  every  idea 
of  a  particular  body,  being  nothing  but  a  fecmidary 
perception  in  the  imagination  or  memory,  mufl  liavc  the 
fame  relation  to  imaginary  extenlion,  that  the  objed 
fiom  which  it  was  derived  has  to  extenlion  which  is  real. 
Every  idea,  too,  whieh  remains  in  the  imagination 
whilfl  a  train  of  other  ideas  palfes  fucceffively  in  view, 
or  whilft  external  things  are  perceived  to  change,  has 

which  hav  tmie*  ^Ut  any  man  %  tilat  confcioufnefs ,  our 
no  relation*  notlon  °f  power,  our  ads  of  willing ,  or  even  tajles, 
whatever  to  founds,  andy wells,  are  extended,  or  that  the  fuppofal  of 
fpace,  or  their  exidenee  neeclfarily  implies  a  prefuppofition  of 
the  exidenee  of  fpace  ?  We  aequire  our  ideas  of  ex¬ 
tenlion  and  fpace  by  means  of  our  fenfes  of  touch  and 
light  ;  and  we  learn  from  experience,  that  things  ex¬ 
ternal  and  extended  are  the  caufes  of  our  fenfations  of 
taile,  found,  and  imell.  The  efleds  are  in  our  minds 
clofely  aflociated-  with  the  ideas  of  their  caufes  \  and 
it  is  not  perhaps  eafy  to  think  of  a  particular  found, 
fade,  or  fmell,  without  at  the  fame  time  thinking  of 
the  objed  by  which  it  was  at  fird  excited  in  the  mind  5 
but  had  we  been  originally  formed  with  the  powers  of 
confeioufnef ,  thinking,  and  willing,  and  with  no  other 
fenfes  than  thofe  of  lading,  duelling,  and  hearing,  it 
is  obvious  that  we  never  could  have  had  the  idea  of 
/pace  ;  and  therefore,  that  idea  cannot  poffibly  be  ne- 
celfary  to  the  prefuppolition  of  every  thing  clfe.  To 
confcioufnefs,  thinking,  and  willing,  fpace  is  fo  far 
from  being  neceflary,  that  we  cannot  perceive  any  the 
mod  did  ant  relation  between  them.  It  is  not  more 
difficult  to  conceive  a  part  greater  than  the  whole,  than 
it  is  to  conceive  an  ell  of  confciou/iefs ,  of  thought ,  or  of 
will ;  nor  is  it  in  the  power  of  any  man  to  make  fpace 
and  fweetnefs  eoalefee  in  his  mind  fo  as  to  form  of  the 
two  Ample  ideas  one  complex  conception.  The  very 
reverfe  is  the  cafe  with  refped  to  the  objeds  of  fight 
and  touch.  The  idea  of  every  thing  which  we  fee  and 
handle  neceflarily  coalefees  in  the  mind  with  the  idea 
of  fpace,  nor  can  we  poffibly  feparate  the  one  from  the 
other  ;  but  the  things  which  we  fee  and  handle  are  nei¬ 
ther  infinite  nor  capable  of  infinity. 

With  refped  to  time,  the  fame  obfervations  will  be 
found  to  be  jud  as  with  refped  to  fpace.  Whatever 
is  liable  to  change,  exids  in  time  and  cannot  be  eter¬ 
nal  ;  but  if  there  be  any  being  immutable,  and  who 
views  at  once  all  things  which  to  us  are  pad,  prefent, 
and  to  come,  the  exidenee  of  that  being  is  not  eom- 
menfurable  with  time.  That  fuch  a  being  is  podible 
no  man  can  doubt,  who  refleds,  that  if  we  had  one 
permanent  idea  invariably  in  the  mind,  we  diould  never 
have  acquired  the  notion  of  fucceffion  or  of  time  ;  and 
that  if  there  were  actually  no  change  in  nature  there 
could  not  poffibly  in  nature  be  any  fuch  tiling  as  time . 
Every  man,  therefore,  who  can  coneeive  exidenee 
without  change,  mud  be  convinced,  that  “  the  fuppofal 
of  the  exidenee  of  any  thing  whatever  docs  not  necef- 
larily  include  the  prefuppofition  of  the  exidenee  of 
time  y  and  that  there  may  be  an  eternity  dibind  from 
time,  as  well  as  an  infinity  didind  from  fpace  ;  nay, 
that  nothing  which  is  properly  infinite  and  eternal  can 
poffibly  occupy  either  fpace  or  time,. 
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If  it  be  afked,  What  kind  of  infinity  and  eternity  Of  Infinity 
they  are  which  have  no  re  lation  to  fpace  and  time  ?  an^  Eter- 
Cudworth,  treading  in  the  footfteps  of  the  ancients,  has  ,  nit-v' 
long  ago  anfwered,  That  they  are  “  abfolute  perfection, 
and  neceflary  exiftenee..  For.  (fays  he),  infinite  under-  Infinity  and 
Jtanding  and  knowledge  is  nothing  elfe  but  perfed  know-  ete™ity, 
ledge,  which  hath  in  it  no  defed  or  mixture  of  igno- what  they 
ranee,  but  knows  whatfoever  is  knowable.  In  like  man-^* 
ner,  infinite  power  is  nothing  elfe  but  perfed  power, 
which  hatli  in  it  no  defed  or  mixture  of  impotency— 
a  power  which  can  do  every  thing  which  is  podible  or 
eoneeivaole.  Eadly,  Infinity  of  duration,  or  eternity ,  is 
really  nothing  elfe  but  perfedion,  as  including  in  it  ne - 
cefiory  exigence  and  immutability  ;  fo  that  it  is  a  contra- 
didion  to  fuppofe  fuch  a  being  to  have  had  a  beginning 
to  ceafe  to  be,  or  to  fufifer  or  be  afFeded  by  any  change 
whatever.  And  becaufe  infinity  is  perfedion,  therefore 
nothing  whieh  includes  in  its  idea  or  eflence  any  thing 
of  imperfection,  as  every  pofitive  idea  of  number,  cor¬ 
poreal  magnitude,  and  fueceffive  duration,  evidently 
does,  can  be  truly  and  properly  infinite  *  Intellect 

It  mud  indeed  be  confcfied,  that  the  idea  of  fuccef -tmlSyflcL 
lion  fo  inlinuates  itfelf  into  our  ufual  ideas  of  exidenee, 
and  isfo  elofely  conneded  with  the  exidenee  of  all  finite 
beings,  that  wre  find  it  extremely  difficult  to  ima¬ 
gine  the  eternal  exidenee  of  God,  any  otlierwife  than 
is  an  eternally  continued  feries  or  fucceffion.  Our 
con  ft  ant  converfation  with  material  objeds,  and  the 
aflociations  thence  arifing,  make  it  almob  impoffible 
for  us  to  confider  things  abdraded  from  time  and 
fpace  j  yet  we  have  the  evidence  of  experience  ‘  and 
confcioufnefs,  that  an  idea  may  be  conceived  without 
relation  to  fpace  and  time,  and  that  fpace  and  time 
cannot  be  made  to  eoalefee  with  fome  of  our  notions. 

The  fame  mud  be  true  with  refped  to  infinity  and 
eternity ;  for  we  have  feen  that  neither  fpace,  time, 
nor  any  thing  elfe  which  eonfids  of  parts,  whether 
continuous  or  fueeeffive,  ean  be  fuppofed  to  be  pofi- 
tively  infinite,  as  the  fuppofition  implies  the  mod  pal¬ 
pable  contradidion.  But  that  there  may  be  perfed 
power,  perfed  knowledge,  and  permanent  invariable 
exidenee,  is  fo  far  from  implying  any  contradidion, 
that  even  we,  whole  faculties  are  fo  very  narrow,  can 
yet  make  fome  advances  towards  the  conception  of 
fuch  perfedions.  d  bus,  every  man  of  common  un¬ 
demanding  knows  that  fome  things  are  in  themfelves 
poffible,  and  others  impoffible,  to  be  performed  by 
any  power.  Of  thefe  poffibilities  and  impo (Abilities 
a  philosopher  knows  more  than  an  illiterate  man  5  and 
one  philo fopher  knows  more  than  another.  An  intel- 
led  more  perfed  knows  more  of  them  than  any  man  4 
and  that  intelled  whieh  knows  them  all  mud  be  abfo- 
lutely  perfed,  and  incapable  of  improvement,  becaufe 
it  knows  every  thing  whieh  is  to  be  known.  The 
fame  is  true  of  perfed  power  :—but  we  fhall  treat  of 
real  infinity  and  eternity  more  at  large  when  we  come 
to  demonftrate  the  being  and  attributes  of  God.  At 
prefent  it  is  fuffieient  to  have  fhown  that  nothing  ean 
be  pofitively  infinite  but  a  being  abfolutely  perfed  ; 
which  never  was  not,  which  can  produce  all  things 
poffible  and  conceivable,  and  upon  which  all  other 
things  mud  depend. 
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Chap.  I.  O/'Mind  in  General. 

THE  fcience  of  metaphyfics  comprehends,  every 
thinp-,  into  the  exiftence,  nature,  or  caufesof  which  any 
inquiry  may  be  made.  But  all  things  of  which  we  have 
any  notion  or  idea  may  be  divided  into  mind  and  body, 
r  with  their  various  powers,  qualities,  and  adjundls.  By 
MinV di-  body  is  meant  that  which  is  folid,  extended,  inert,  and 
ftinguiflied  divifible  and  its  feveral  adjun&s  are  fpace  motion, 
from  body.  number,  and  time.  The  only  mind  with  which  we  are 
intimately  acquainted  is  our  own  5  and  we  know7  that  it 
is  poflefled  of  the  powers  of  fenfation,  perception,  re¬ 
tention,  confcioufnefs,  reflection,  reafon,  and  will. 
Thefe  are  totally  different  from  extension,  folidity,  di- 
vifibility,  and  motion-,  and  therefore  it  is  proper  to  di- 
ftinguifli  the  being  of  which  they  are  powers  by  another 
name  than  that  of  body. 

Probably  Of  bodies  there  are  various  kinds  poffeffing  various 
minds  of  fenfible  qualities  ;  and  from  analogy  it  is  realonable  to 
different  conclude,  that  there  may  be  various  clailes  of  minds 
#rders-  endowed  with  'different  kinds  or  degrees  of  power. 

For  this  indeed  we  have  ftronger  evidence  than  that  of 
analogy.  Brute  animals  evidently  poffefs  the  powers 
of  perception  and  fpontaneity  w7ith  fome  degree  of 
confcioufnefs  ;  but  as  they  appear  not  to  reflett  upon 
their  own  condud,  or  to  have  their  adions  influenced 
by  motives,  their  minds  are  inferior  to  ours,  though 
Hill  perfeaiy  diftind  from  mere  extended,  inert,  and 
divifible  fubftances.  Mind,  therefore,  eonfidered  with 
refped  to  its  powers,  is  evidently  different  from  body 
coniidered  with  refped  to  its  qualities,  I  his  is  indeed 
a  truth  which  has  feldom  if  ever  been  controverted  ; 
but  it  has  been  long  and  warmly  difputed,  Whether 
mind  and  body  be  not  both  compoled  of  the  fame  firft 
22$  matter  ? 

The  abfurd  Hobbes  fuppofed,  that  every,  material  atom  is  en- 
hypothefis  d0wed  with  the  faculty  of  fenfation  (c)  *,  but  that  for 
w7ant  of  memory  each  fenfation  is  momenUneous,  being 
inftantly  and  wholly  effaced  as  foon  as  its  caufe  is  remo¬ 
ved.  Though  this  hypothefis  is  too  abfurd  to  require  a 
formal  and  laboured  confutation,  it  may  not  be  impro¬ 
per  to  obferve,  that,  if  it  were  true,  the  hairs  of  a  man’s 
head  would  feel  extreme  pain  when  pinched  by  the  hot 
iron  of  the  hair-drefler  and  that  the  nails  of  his  fingers 
w  ould  be  feverely  tortured  when  under  the  operation  of 
the  knife  or  the  rafp. 

Others  have  fuppofed  that  each  atom  of  matter  has 
a  tendency  towards  fenfation  and  perception  and  that 
when  a  fufheient  number  of  thefe  atoms  are  brought 
together  in  a  certain  order,  the  united  tendencies  pro¬ 
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duce  the  actual  powers  which  difiinguifh  mind  from 
rrrofs  body.  This  fuppofition  is  if  poflible  more  ab¬ 
furd  than  that  of  Hobbes.  Senfation  and  perception 
are  of  fueh  a  nature,  that  a  mere  tendency  towards  them 
is  inconceivable.  A  thing  mull  either  be  fenfible  and 
percipient,  or  infenfiblc  and  inert :  there  / 

no  medium.  Or  if  wc  could  fuppofe  each  individual 
atom  to  have  a  tendency  towards  fenfation,  it  would  by 
no  means  follow  that  a  number  of  fuch  atoms  brought 
together  in  any  poflible  order  would  become  one  ien- 
tient,  thinking,  and  a&ive  being.  A  number  of  bodies 
laid  upon  an  inclined  plane  have  each  a  tendency  to  roll 
downwards  -,  but  if  the  declivity  of  the  plane  be  not 
fuch  as  that  their  feparate  tendencies  may  overcome 
the  refiflance  oppofed  to  each  individual  body  by  fric¬ 
tion,  the  united  tendencies  of  all  the  bodies  when  brought 
together  null  not  be  able  to  overpower  the  refiflanee  of 
their  united  fri&ions.  Juft  fo  is  it  with  refpect  to  fen¬ 
fation  and  perception  :  If  the  tendency  of  one  atom  can¬ 
not  overcome  one  degree  of  inertnefs,  the  tendency  ol  a 
thoufand  atoms  will  not  overcome  a  thouftnd  degrees  ot 

the  lame  inertnefs.  t23° 

We  have,  juft  mentioned  thefe  abfurd  fuppofitions  Only  two 

that  our  article  might  be  complete  :  but  it  is 
to  inform  the  reader,  that,  fo  far  as  we  know,  ncithea^  fu^je<q# 
of  them  has  for  thefe  many  years  been  maintained  by 
any  philofopher  of  eminence  either  at  home  or  abroad. 

The  opinions  on  this  fubjea,  which  at  prefent  divide 
the  republic  of  letters,  are  two and  thefe  .alone  are 
worthy  of  examination.  One  party  maintains,  lhat 
perception,  memory,  reafon,  and  will,  &c.  are.  the 
powers  of  a  being  which  muft  be  immaterial  and  indi- 
vifiblc  :  The  other  alleges,  That  as  we  know  nothing 
of  thefe  powers  but  from  our  own  confcioufnefs,  and 
as  wre  can  trace  them  in  ourfelves  to  the  brain  and  no 
farther,  w7e  have  no  reafon  to  fuppofe  that  they  are 
the  powers  of  any  fubftance  diftind  from  matter.  Both 
parties,  however,  diftinguifh  that  which  in  man  is  the 
fubjea  of  thought  from  his  external  organs  of  fenle, 
and  a^ree  to  call  it  by  the  name  of  mind ;  though  the 
one  confiders  it  as  compofed  of  the  fame  firft  matter 
with  the  dull  of  the  ground  ;  whilft  the  other  believes 
it  to  have  no  property  whatever  in  common  with  that 

matter.  .  .  ,  c 

%  Were  we  to  adopt  fome  of  the  ancient  methods  ot 
philofophizing,  this  important  queftion  might  be  foon 
decided.  A  moft  refpe&able  writer,  who  has  laDour- 
ed  to  reftore  the  metaphyfi.es  of  Plato  and  Aiiftotle, 
hopes  to  confute  the  materiality,  by  laying  down  what 
they  muft  think  arbitrary  definitions  of  mind  and  mat¬ 
ter,  and  then  {bowing  that  the  one  is  not  the  other. 

“  In 


(A  Seio  fuiffe  philofophos  quofdam,  eofdemque  viros  doBos,  qui  corpora  omnia  fenfu  praedita  effe  fuftimierun  . 
Nec  video,  fi  natura  fenfionis  in  reaflione  fola  collocaretur  quomodo  rcfutnn  pojjint..  bed  etfi  ex  reaftione  eti  . 
corporum  aliorum,  phantafma  aliquod  nafeeretur ;  i’.lud  tamen,  remoto  object  o,  fiatim  ceflaict.  N.  -  J 
tinendum  motum  impmTum,  etiam  remoto  objefto,  apta  liabeant  organa  ut  habent  animal,  •  ila  tantmn  fentient, 
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1,1  3,1  tlie  parts  of  the  material  world  (fays  he)  there 
is  a  perpetual  motion:  For  the  eeleftial  bodies  move 
eonllantly  m  one  refped or  another  ,  and  all  here  be¬ 
low  is  in  a  eontinual  viciffuude  of  generation  and  cor¬ 
ruption,  which  cannot  be  without  motion.  Now,  where 
there  is  motion ,  tliere  mud  be  fumething  that  moves : 
\\hat  is  moved  I  call  body ;  what  moves  I  call  mind 
From  this  definition  lie  undertakes  to  prove,  that  mind 
mult  be  immaterial.  “  That  there  is  a  relation  be¬ 
tween  moving  and  being  moved  (fays  he),  nobody  can 
deny  ;  and  the  relation  is  no  oilier  than  that  of  uBion 
and  paffion.  But  the  nature  of  relation  is  fueh,  that 
it  mull  lieeeiTavily  be  between  two  things  at  lealt  ;  and 
it  is  further  necefi'ary,  that  the  two  things  related 
lhould  exill  together.  Hence,  if  there  be  that  which 
moves,  there  mull  be  a  different  tiling  that  is  moved; 
and  wherever  the  one  is,  the  other  mull  neceffarily  be  : 
fo  that  nothing  can  move  itfelf.  This  being  ellablilh- 
ed,  I  fay  that  what  moves  muft  be  either  material  or 
immaterial  :  for  the  one  of  thefe  being  the  negation 
of  the  other,  there  can  be  no  middle  betwixt  them  : 
beeaufe  a  tiling  mufl  neceffarily  be ,  or  not  be.  If  then 

it  be  immaterial,  there  is  an  end  of  the  queffion  :  but 
if  it  be  faid  to  be  material,  then  I  fay  that  it  muft  be 
moved  itfelf  before  it  can  move  any  thing  elfe  ;  for  it 
is  only  in  that  way  that  body  ean  move  body.  If 
then  it  mutt  be  firfl  moved  itfelf,  but  eannot  itfelf 
move  itfelf,  what  is  it  that  moves  itfelf  ?  If  it  be  an- 
fwered,  That  it  is  another  material  mover,  then  I  re¬ 
peat  the  fame  quettion,  to  which  the  fame  anfwer  muff 
be  given  :  and  fo  we  have  an  infinite  feries  of  material 
movers without  any  beginning  or  principle  of  motion . 
Now  this  is  abfurd,  and  eontradi&ory  to  this  firfl  prin¬ 
ciple  of  natural  philofophy,  admitted  by  all  philofo- 
phers  ancient  and  modern,  That  nothing  can  be  produced 
without  a  caufe  *. 

For  the  immateriality  of  the  human  mind,  and  of 
every  being  endowed  with  the  powers  of  perception 
and  thought,  the  learned  writer  has  better  arguments  ; 
but  it  is  upon  this  chiefly  that  he  refts  his  perfuafion, 
that  mind  is  the  only  mover  in  the  univerfe.  It  is 
needlefs  to  obferve,  that  in  the  very  definitions  and 
axioms  upon  whieh  this  reafoning  is  built,  the  thing  to 
be  proved  is  taken  for  granted  :  for  if  it  be  felf-evi- 
dent,  that  what  moves  is,  in  the  author’s  fenfe  of  the 
word,  mind ,  that  what  is  moved  is  body ,  and  that  no¬ 
thing  can  move  itfelf,  all  reafoning  on  the  fubjed  is  fu- 
perfluous.  This,  however,  is  fo  far  from  being  felf- 
evident,  that  a  materialiff  may  reply,  “  every  animal 
moves  itfelf,  and  yet  every  animal  is  nothing  more 
than  a  fyffem  of  matter.”  This  pofition,  whether 
true  or  falfe,  can  neither  be  proved  nor  confuted  by 
arguments  a  priori  founded  on  general  definitions. 
That  animals  move  themfelves,  and  that  to  the  fenfes 
they  appear  to  be  nothing  elfe  than  fyftems  of  matter, 
are  faffs  which  eannot  be  controverted.  If  we  would 
know  whether  they  have  in  them  a  principle  of  motion 
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which  IS  not  material,  we  muft  fubmit  to  the  laws  of  OH  the  s,  hi 
induction  (fee  Logic)  ;  and  by  inveftigating  the  ef-  flam*  0? 
lential  qualities  of  matter,  endeavour  to  alcertain  whe-tl1*  Hurr">r 
ther  a  material  fyftem  can  be  rendered  active.  1  hat 
we  ourfelves  have  ad'tive  powers,  we  know  by  the  moll 
complete  of  all  evidence,  viz.  eonfeioulnels  ot  their  The  proper 
energies;  and  it  has  been  already  Ihown,  that  luch n,etll0<l of 

powers  as  we  experience  in  ourfelves  cannot  exill  but  lnvefi;ga- 
_  ir  /r  i  ^  .  .  ..  ting  the 


in  a  fubjeft  poffeifed  of  will  and  un  demanding.  The 
queffion  therefore  to  be  firfl  decided  between  the  ma-mind. 
tenaliffs  and  immateriality  is,  Whether  the  powers  of 
confcioufnefs,  understanding,  and  will,  can  refult  from 
the  particular  organization  of  a  fyliem  of  flutter  ?  If 
they  can,  we  have  no  reafon  to  attribute  them  in  man 
to  any  other  fource  ;  If  thefe  powers  appear  ncceffa- 
nly  to  require  an  immaterial  principle  for  their  fup- 
Po.rt,  it  will  probably  be  granted,  that  an  immaterial 
principle  is  the  fource  of  every  power  and  every  mo¬ 
tion  in  the  univerfe  ;  and  the  do&rine  of  mind,  in  the 
ftnaeff  fenfe  of  the  word,  will  be  fufficiently  efla- 
biifhed.  * 


Chap.  II. 


Of  the  Substance  of  the  Human 
Mind. 


The  moft  celebrated  materialiff  of  this  or  perhaps  Amenta 
of  any  other  age  is  Dr  Prieitley  }  who  having  in  his  for6the  im- 
own  imagination  divefled  matter  of  Folidity,  and  re-  materiality 
dueed  it  to  mere  eentres  of  attradion  and  repullion  oftheI?u: 
obferves,  that  “  if  one  kind  of  fuljlance  be  capable  of man  mm  * 
fupportmg  all  the  known  properties  of  man  \  that  is,  if 
thofe  properties  have  nothing  in  them  that  is  abfolute- 
ly  incompatible  with  one  another  ;  we  fhall  be  obliged 
to  conclude  (unlefs  we  openly  violate  the  rules  of  phi- 
lofophizing,  which  will  not  authorize  us  to  multiply 
caufes  or  kinds  of  fubflance  without  nece/Jily ),  that  no 
other  kind  of  fubftanee  enters  into  his  compofition  ; 
the  fuppofition  being  manifcllly  unnecefary ,  in  order  to 
account  for  any  appearance  whatever. — All  the  pro¬ 
perties  that  have  hitherto  been  attributed  to  matter, 
may  be  eomprifed  under  thofe  of  attradion  and  repul- 
fion.  Befides  thefe,  man  is  poffeffed  of  the  powers  of 
ferfation  or  perception,  and  thought.  But  if,  without 
giving  the  reins  to  our  imaginations,  we  fuffer  ourfelves 
to  be  guided  in  our  inquiries  by  the  fimple  rules  of 
philoiophizing  above  mentioned,  we  muft  neceffarily 
conclude,  that  thefe  powers  aifo  may  belong  to  the 
fame  fubftanee  that  has  alfo  the  properties  of  attrac¬ 
tion,  repulfion,  and  extenfion  (d),  which  I  as  well  as 
others  eall  by  the  name  of  matter.  The  reafon  of  the 
eonelufion  is  fimply  this,  that  the  powers  of  fenfation 
or  perception  and  thought,  as  belonging  to  man,  have 
never  been  found  but  in  eonj’undion  with  a  certain 
organised  fystem  of  matter  ;  and  therefore  that  thofe 
powers  neceffarily  exift  in  and  depend  upon  fuch  a 
fyftem.  This  at  leaft  muft  be  our  eonelufion,  till  it 
can  be  Ihown  that  thefe  powers  are  incompatible  with 

the 


mein  A  A  Pneftley  mentions  th  e  ex  tenjion  of  corporeal  fubftanee,  it  muft  be  remembered  that  lie  does  not 
Z  .rrtenfT  °f, any  £eal  thlng  poffeffed  of  an  independent  cxiftence.  The  extenfion  belongs  wholly  to  the 
fPh®res,.of  and  repulfion.  The  centre  itfelf,  which  attradls  and  repels,  he 

tU-VC  thC  d,“enfions  even  of  a  Piiyfieal  point;  and  he  fometimes  feems  to  entertain  a 
oubt  whether  it  be  any  thing  more  than  a  mere  relative  notion. 
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Of  the  Sub- the  other  known  properties  of  the  fame  fubftance ;  and 
ftar.ee  of  for  this  I  fee  no  fort  of  pretence.” 

he  Human  *s  xv}iat  Dr  Prieftley  calls  the  proper  and  dire£t 

*  .  proof  that  the  fentient  principle  in  man  is  the  material 
fubftance  of  the  brain  *,  and  he  enforces  it  by  the  follow- 
ing  obfervations :  “  Had  we  formed  a  judgment  con¬ 
cerning  the  neceffary  feat  of  thought  by  the  circum- 
ftances  that  univerfally  accompany  it ,  which  is  our  rule 
in  all  other  cafes,  we  could  not  but  have  concluded 
that  in  man  it  is  a  property  of  the  nervous  fyjlem,  or 
rather  of  the  brain  \  becaufe,  as  far  as  we  can  judge, 
the  faculty  of  thinking,  and  a  certain  ftate  of  the  brain, 
always  accompany  and  correfpond  to  one  another ; 
which  is  the  very  reafon  why  we  believe  that  any  pro¬ 
perty  is  inherent  in  any  fubftance  whatever.  There 
is  no  inftancc  of  any  man  retaining  the  faculty  of 
thinking  when  his  brain  was  deftroyed  5  and  whenever 
that  faculty  is  impeded  or  injured,  there  is  fufficient 
reafon  to  believe  that  the  brain  is  difordered  in  pro¬ 
portion  \  and  therefore  we  are  neceffarily  led  to  con- 
fider  the  latter  as  the  feat  of  the  former.  Moreover, 
as  the  faculty  of  thinking  in  general  ripens  and  comes 
to  maturity  with  the  body,  it  is  alfo  obferved  to  decay 
with  it  y  and  if,  in  fome  cafes,  the  mental  faculties 
continue  vigorous  when  the  body  in  general  is  en¬ 
feebled,  it  is  evidently  becaufe  in  thofe  particular  cafes 
the  brain  is  not  much  affe&ed  by  the  general  caufe  of 
weaknefs.  But,  on  the  other  hand,  if  the  brain  alone 
be  affected,  as  by  a  blow  on  the  head,  by  a&ual  pref- 
fure  within  the  fkull,  by  fleep,  or  by  inflammation, 
the  mental  faculties  are  univerfally  affe&ed  in  propor¬ 
tion.  Like  wife,  As  the  mind  is  affe&ed  in  confequence 
0/  the  affe&ions  of  the  body  and  brain,  fo  the  body  is 
liable  to  be  reciprocally  affected  by  the  affe<ftions  of 
the  mind,  as  is  evident  in  the  viiible  effe&s  of  all  ftrong 
paflions,  hope  or  fear,  love  or  anger, Joy  or  forrow, 
exultation  or  defpair.  Thefe  are  certainly  irrefragable 
arguments,  that  it  is  properly  no  other  than  one  and 
the  fame  thing  that  is  fubje&  to  thefe  affections,  and 
that  they  are  neceffarily  dependent  upon  one  another. 
In  faCl,  there  is  juft  the  lame  reafon  to  conclude,  that 
the  powers  of  fenfation  and  thought  are  the  neceffary 
refult  of  a  particular  organization,  as  that  found  is 
the  neceftary  refult  of  a  particular  concuflion  of  the 
air.  For  in  both  cafes  equally  the  one  conftantly  ac¬ 
companies  the  other  \  and  there  is  not  in  nature  a 
flronger  argument  for  a  neceffary  connexion  of  any 
caufe  and  any  effeCl.  To  adopt  an  opinion  different 
from  this,  is  to  form  an  hypothefis  without  a  Tingle 
%  faCl  to  fupport  it 

fyon  Though  the  ingenious  author  thinks,  that  if  there 
md be  aiiy  foundation  for  the  eftablifhed  rules  of  philofo- 
phizing,  this  reafoning  ought  to  be  concluiive,  he  yet 
fubjoins,  for  the  greater  fatisfaClion  of  his  readers, 
fome  additional  arguments,  or  rather,  as  he  fays,  di- 
flinCl  illuftrations  of  the  great  argument.  They  are 
as  follow  : 

.  1.  “  That  the  faculty  of  thinking  neceffarily  de¬ 
pends,  for  its  exercife  at  leaft,  upon  a  ftock  of  ideas, 
about  which  it  is  always  converfant,  will  hardly  be 
queftioned  by  any  perfon.  But  there  is  not  a  lingle 
idea  of  which  the  mind  is  poflelfed  but  what  may  be 
proved  to  have- come  to  it  from  the  bodily  fenfes,  or  to 
have  been  confequent  upon  the  perceptions  of  fenfe. 
The  notion,  therefore*  of  the  pojfibihty  of  thinking  in 
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man,  without  an  organized  body,  is  not  only  deftitute  Of  the  Sub- 
of  all  evidence  from  aClual  appearances,  but  is  direCUy 
contrary  to  them ;  and  yet  thefe  appearances  ought  Mind, 
alone  to  guide  the  judgment  of  philofophers.  * 

2.  “  The  only  reafon  why  it  has  been  fo  earneftly 
contended  for,  that  there  is  fome  principle  in  man 
that  is  not  material,  is,  that  it  might  fubftft,  and  be 
capable  of  fenfation  and  aClion,  when  the  body  is  dead. 

But  if  the  mind  was  naturally  fo  independent  of  the 
body,  as  to  be  capable  of  fubfifting  by  itfelf,  and  even 
of  appearing  to  more  advantage,  after  the  death  of 
the  body  ;  it  might  be  expected  to  difeover  fome 
figns  of  its  independence  before  death,  and  efpecially 
when  the  organs  of  the  body  were  obftru61ed,  fo  as 
to  leave  the  foul  more  at  liberty  to  exert  itfelf }  as  in 
a  ftate  of  feep  or  fwooning ,  which  muft  referable  the 
ftate  of  death  ;  in  which  it  is  pretended  that  the  foul 
is  moft  of  all  alive,  moft  active,  and  vigorous.  But 
judging  by  appearances,  the  reverfe  of  all  this  is  the 
cafe. 

3.  “  If  the  mental  principle  was,  in  its  own  nature, 
immaterial  and  immortal,  all  its  particular  faculties 
would  be  fo  too  \  whereas  we  fee  that  every  faculty 
of  the  mind  without  exception  is  liable  to  be  impair¬ 
ed,  and  even  to  become  wholly  extin£l,  before  death. 

Since,  therefore,  all  the  faculties  of  the  mind,  fepa- 
rately  taken,  appear  to  be  mortal,  the  fubftance  or 
principle  in  which  they  exift  muft  be  pronounced  to  be 
mortal  too. 

4.  u  If  the  fentient  principle  in  man  be  immaterial, 
it  can  have  no  extenfioti  ;  it  can  neither  have  length, 
breadth,  nor  thicknefs  \  and  confequently  every  thing 
within  it,  or  properly  belonging  to  it,  muft  be  f  tuple 
and  indivijible.  Let  us  now  conftder  how  this  notion 
agrees  with  the  phenomena  of  fenfation  and  ideas.  It 
will  not  be  denied,  but  that  fenfations  or  ideas  pro¬ 
perly  exift  in  the  foul ,  becaufe  it  could  not  othenvife 
retain  them,  fo  as  to  continue  to  perceive  and  think 
after  its  feparation  from  the  body.  Now,  whatever 
ideas  are  in  themfelves,  they  are  evidently  produced 
by  external  objects,  and  muft  therefore  correfpond  to 
them )  and  lince  many  of  the  objects  or  archetypes 
of  ideas  are  divifible,  it  neceffarily  follows,  that  the 
ideas  themfelves  are  divifible  alfo.  But,  howr  is  it  pof- 
ftble  that  a  thing  (be  the  nature  of  it  what  it  may) 
that  is  divifible ,  fhould  be  contained  in  a  fubftance,  be 
the  nature  of  it  like  wife  what  it  may,  that  is  indivijible  ? 

If  the  archetypes  of  ideas  have  extenfion,  the  ideas 
which  are  expreflive  of  them,  and  are  a£hially  produ¬ 
ced  by  them  according  to  certain  mechanical  laws, 
muft  have  extenfion  likewife  \  and  therefore  the  mind 
in  which  they  exift,  whether  it  be  material  or  imma¬ 
terial,  muft  have  extenfion  alfo.  But  how  any  thing 
can  have  extenfion  and  yet  be  immaterial,  without 
coinciding  with  our  idea  of  mere  empty  Jpace ,  I  know 
not.” 

To  the  argument,  which  is  here  chiefly  infifted  on 
as  being  agreeable  to  the  eftablilhed  rules  of  philofo- 
phizing,  a  very  able  reply  has  been  made,  which  we 
fhall  give  in  the  words  of  its  elegant  and  fpirited  au¬ 
thor.  But  before  we  attempt  to  dig  up  the  founda¬ 
tion  of  the  doflor’s  fyftem,  it  may  not  be  improper 
to  demolifh,  if  poflible,  the  additional  buttreffes  by 
which  it  is  ftrengthened.  An  experienced  general, 
before  he  ftorm  a  citadel  which  he  knows  to  be  ftrong- 
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Of  the  Sub- ]y  fortified  and  flril fully  defended,  will  take  care  to 
the1  Human  raze  evei^  important  redoubt  from  which  the  ene- 
miiid.  my  might  annoy  him  in  his  rear. 

*  ■■■•'¥  .mmj  Becauie  the  faculty  of  thinking  in  general  ripens, 
2 -V  comes  to  maturity,  and  decays  with  the  body,  and 
Anfwered.  t]ie  boc|y  on  t}ie  0jjlt>r  hand  is  affe&ed  by  the  affec¬ 
tions  of  the  mind,  the  do&or  affirms  that  we  have 
the  fame  reafon  to  conclude,  that  the  powers  of  fen- 
fation  and  thought  are  the  neceffary  refult  of  a  parti¬ 
cular  organization,  as  that  found  is  the  neceffary  re¬ 
fult  of  a  particular  concuffion  of  the  air.  This  argu¬ 
ment  is  conclufive  only  upon  the  fuppofition  that  there 
is  no  poftive  evidence  whatever  for  the  immateriality 
of  the  being  which  is  the  fubjeCi  of  thought.  If  the 
other  reafonings  for  the  materiality  and  immateriality 
of  the  mind  be  of  equal  weight,  this  argument  ought 
doubtlefs  to  turn  the  balance  \  but  if  there  be  the 
fmalleft  preponderancy  in  behalf  of  the  immaterialifts, 
it  is  a  mere  begging  of  the  queftion  to  attempt  to 
eounteraCi  it  by  any  inference  which  can  be  drawn 
from  the  mutual  affe&ions  of  the  body  and  mind.  If 
two  fuch  heterogeneous  beings  as  an  immaterial  mind 
and  an  organized  body  can  be  fuppofed  united  in  one 
perfon,  they  muff  necelfarily  affect  each  other  *,  and 
to  affirm,  on  account  of  this  reciprocal  affe&ion,  that 
they  are  one  and  the  fame ,  is  equally  abfurd  as  to  fay 
that  an  ele&rician  and  his  apparatus  are  one  and  the 
fame .  Dr  Prieftley  himfelf  did  not  at  firft  perform 
his  ele&rical  experiments  with  fo  much  eafe  as  after 
he  had  acquired  facility  by  long  practice,  nor  could 
he  even  yet  perform  them  fo  neatly  with  a  bad  as  with 
a  good  apparatus. 

That  which  the  doctor  calls  the  firft  illuffration 
of  his  argument  might  be  admitted,  and  the  force  of 
the  argument  itfelf  be  confiffently  denied.  Some  kind 
of  organized  body  may  be  neceffary  to  the  mind  as  an 
inffrument  without  which  it  could  not  exert  its  fa¬ 
culties  *,  but  it  would  certainly  be  rafh  to  infer  that 
the  mind  muff  therefore  be  a  fyftem  of  matter.  An 

anvil  and  a  hammer  are  neceffary  to  the  exercife  of 

the  blaekfmith’s  art  \  but  what  would  be  thought  of 
him  who  fliould  from  this  fad  conclude,  that  the 
blackfmith  himfelf  muff  be  a  fyifem  of  iron  !  This, 
therefore,  inffead  of  illuffrating  the  great  argument, 
feems  to  be  wholly  foreign  from  the  queftion.  in  de- 

*  Carre-  bate  ;  and  it  has  in  faCl  been  admitted  by  Dr  Price 

/ponder  ce  ancj  thoufands  of  ot  hers  who  reject  the  doCtrine  of  ma- 

*P  Belt  lev  a8  an  impious  abfurditv.  The  fecond  illuffra¬ 

tion,  however,  is  more  to  the  purpofe  \  and  as  it  is  not 
new,  we  (hall  give  it  an  old  anfwer. 

Why  do  not  we  perceive  external  obje&s  in  our 
f  Religion  fleeP  or  m  a  fwoon  ?  “  Btcaufe  (fays  Mr  Wollaftorrf  ), 
of  Nature  the  paffages  are  become  impracticable,  the  windows 
Delineated ,  fhut,  and  the  nerves  being  obftrudtcd,  or  fomehow  ren- 
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delta  for  the  time  unlefs,  can  tranfmit  no  inform a-Of  the  Sub. 
tion  to  it.  Why.  however,  does  it  not  reafon  and  of 

think  about  fomething  or  other  ?  Becaufc,  all  the  marks  the^“a,l! 
by  which  things  are  remembered,  being  for  the  pre-  ---  ^  ‘  _j 
font  choked  up  or  dilordered,  the  remembrance  of 
thofe  objeBs  about  which  it  is  wont  to  employ  itfelf, 
and  even  of  (.he  words  (or  other  figns)  in  which  it  ufes 
to  reafon,  and  to  prefer ve  the  deductions  and  conclu- 
fions  it  makes,  is  all  fufpended  at  leaft  for  the  time : 
and  fo  its  tables  being  covered,  its  books  clofed,  and 
its  tools  locked  up,  the  requilites  for  reafoning  are 
wanting,  and  no  fubjeCt  offers  itfelf  to  exercife  its 
thoughts,  it  having  yet  had  little  or  no  opportunity 
to  take  in  higher  objeBs  and  more  refined  matter  for 
contemplation.  And,  to  conclude,  if  it  be  demand¬ 
ed,  Why  any  one  fliould  imagine  that  the  foul  may 
think,  perceive,  aCt,  after  death ,  wrhen  it  doth  not  do 
this  in  deep,  &c.  ?  the  anfwer  is,  Becaufe  thofe  enclo - 
fures  and  impediments  which  occafioned  the  foremen- 
tioned  intermifiions,  and  thofe  great  limitations  under 
which  it  labours  at  all  times,  will  be  removed  with  its 
enlargement  out  of  the  body.  When  it  (hall  in  its  pro¬ 
per  vehicle  be  let  go,  and  take  its  flight  into  the  open 
fields  of  heaven,  it  will  then  be  bare  to  the  immediate 
impreflions  of  objeCfs :  And  w  hy  fliould  not  thofe  im- 
preffions  which  affe&ed  the  nerves ,  that  moved  and 
affe&ed  the  vehicle  and  foul  in  it,  affcB  the  ‘vehicle  im¬ 
mediately  when  they  are  immediately  made  upon  it* 
without  the  interpofition  of  the  nerves  ?  The  hand 
which  feels  an  objeCf  at  the  end  of  a  fiaffy  may  cer¬ 
tainly  be  allowed  to  feel  the  fame  much  better  by  im¬ 
mediate  contaB  without  the  ftaff.” 

Ihe  opinion,  that  the  foul  is  united  to  fome  fine  ve¬ 
hicle,  which  dwells  with  it.  in  the  brain,  and  goes  off 
with  it  at  death,  was  not  peculiar  to  Mr  Wollafton. 

It  was  thought  extremely  probable  by  Dr  Hartley, 
and  {hall  be  fhown  afterwards  to  have  been  a  very  an¬ 
cient  opinion  ;  but  we  do  not  quote  it  at  prefent  as 
either  well  or  ill  founded,  but  only  as  fuflicient,  in 
conjun&ion  with  the  reafoning  of  its  author,  to  ob¬ 
viate  the  force  of  Dr  Prieftley’s  fecond  illuftration  of 
his  argument  for  the  materiality  of  mind,  provided  the 
argument  itfelf  be  not  more  powerful  than  any  w  hich 
the  immaterialifts  can  bring  againft  it. 

The  doCtor’s  third  illuftration  we  have  already  ob¬ 
viated,  wrhen  we  accounted  for  the  mind  and  the  body 
mutually  affeCting  each  other  j  and  we  might  refer  to 
Dr  Price’s  anfwer  (e)  to  the  fourth,  as  being,  in  our 
opinion,  a  full  confutation  of  it.  But  as  that  author’s 
notions  of  wind  and  ideas  differ  in  fome  refpeCts  from 
our  own,  we  fliall  examine  this  objection  to  the  doClrine 
of  the  immaterialifts  upon  principles  which  we  believe 
Dr  Prieftley  more  inclined  to  admit. 

That  the  fentient  principle  in  man,  if  it  be  imma¬ 
terial, 
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(e)  In  Di/qui/itionSy  p.  37  and  102,  it  is  afferted,  that  ideas  are  certainly  divifible.  “  This  feems  to  me  very 
abfurd.  It  would  be  as  proper  to  afiert  ideas  to  be  hard  or  round  The  idea  of  an  objeCi  is  the  apprehenlion, 
view,  or  notion  of  it ;  and  how  car  this  be  civifiMe  ?  Perception  i-  a  Angle  aiid  indiviftble  aCi.  'I  he  obje#  per¬ 
ceived  may  be  divifible  ;  but  the  perception  of  it  by  the  mind  cannot  be  fo.  It  is  faid  in  page  9^,  that  if  ideas 
are  net  things  dfihB  from  the  tivnd ,  a  mind  w  th  ideas  and  a  tnrnd  without  ideas  would  be  the  fame. —  I  maintain, 
that  ideas  are  net  diftinCI  from  the  mind,  but  fts  concept  ions  t  or  net  things  tlundt'vcs.  but  notions  cf  things. 
How  does  it  Jollow  from  hence,  that  a  mind  with  or  without  ideas  h  the  :an.t  ?  It  would  feem  that  this  follows 
much  more  from  the  contrary  altertion.”  Corrfpondence  between  Dr  Price  and  Dr  Priefley . 
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OftheSub-terial,  can  have  no  extenfion,  is  a  .truth  which  we 
ftance  of  t}unk.  cannot  be  controverted  ;  and  if  fo,  every  thing 
*•«-“**>  that  principle  muft  b z  jimple  and  indivifibk.  Thus 
'  i  far  we  agree  with  Dr  Prieftley  j  but  with  rcfpe&  to 
what  follows  we  differ  from  him  entirely.  The  agi¬ 
tation  in  the  brain,  which  is  the  immediate,  caufe  of 
fenfation,  muft  indeed  correfpond  to  the  im predion 
ab  extra  by  which  it  is  produced,  and  therefore  muft 
have  the  property  of  extenfion  ;  but  that  agitation, 
"whatever  it  be,  is  not  itfelf  fenfation  any  more  than 
’"a  bludgeon  is  a  blow,  or  a  fword  is  a  wound.  Dr 
Prieftley,  indeed,  in  anfwer  to  Dr  Price,  affirms,  that, 
according  to  Hartley’s  theory,  ideas  are  only  t nbi  a- 
tiotis  in  the  brain  ;  but  whoever  fhail  take  the  trouble 
"to  examine  that  theory  himfelf,  will  not  lind  that  its 
author  ever  advances  fuch  an  opinion,  or  conftders 
vibrations  as  any  thing  more  than  the  inftruments  by 
which  fenfations  and  ideas  are  excited  in  the  fentient 
"principle.  A  real  and  proper  idea,  as  we  have  often 
repeated,  is  nothing  elfe  than  a  fainter  fenfation  but 
no  fenfation,  from  whatever  caufe  it  may  proceed,  is  it¬ 
felf  extended;  nor  could  we,  without  memory,  the 
reafoning  faculty,  and  the  power  of  local  motion,  have 
acquired  from  mere  fenfe  any  notion  of  extenfton  at 
all:  (feefeft.  3.  Chap.  1.  Part  I.).  Senfations and  ideas 
are  thofe  appearances  (if  we  may  fo  fay),  which  vibra¬ 
tions  or  fome  other  motion  in  the  brain  excite  in  the 
mind;  but  a  half  appearance  is  an  abfurdity.  A  man 
may  view  half  a  tree  with  his  eyes,  and  he  may  con¬ 
template  the  idea  of  half  a  tree  in  his  mind;  but  lie  can¬ 
not  have  half  a  view  or  half  an  idea  of  any  thing.  Sen¬ 
fations  and  ideas  refult  from  the  mutual  agency  of  the 
VOL.  XIII.  Part  II. 
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brain  and  fentient  principle  upon  each  other  ;  and 
the  agency  of  the  brain  be  vibration,  more  of  it  maythe  'Huma* 
vibrate  at  one  time  than  at  another  :  but  furely  the  M;nd. 
mere  relation  between  its  agency  at  any  time  and  the  ' 1  ■— . 
agency  of  the  mind,  can  neither  have  extenfion  nor 
be  divifible  ;  for  who  ever  thought  of  extending  or 
dividing  relations  ?  On  this  fubjed  it  is  extremely 
difficult  to  write  with  perfpicuity  and  precifion  ;  and 
what  we  have  faid  may  very  poflibly  be  mifunderftood. 

Our  notion  is  to  ourfelves  clear  and  determinate  ;  but 
language,  which  was  not  invented  by  metaphyficians, 
wants  words  in  which  it  may  be  properly  exprtlfcd. 

Perhaps  the  reader  may  underftand  what  we  mean, 
when  we  fay  that  a  fenfation  or  an  idea  is  the  instanta¬ 
neous  effeft  of  the  mutual  agency  of  the  brain  and 
fentient  principle.  Of  this  we  think  every  man,  by 
a  little  attention,  may  be  perfectly  convinced,  though 
it  may  be  impoffible  ever  to  difeover  the  precife  na¬ 
ture  of  this  agency ;  and  if  fo,  it  is  plain  that  fenfa¬ 
tions  and  ideas  cannot  be  divided,  for  no  inftantaneous 
effeft  of  any  kind  is  divifible.  A  fenfation,  and  of 
courfe  a  Ample  and  original  idea,  neither  has  extonfion 
itfelf,  nor  fuggefts  the  notion  of  extenfion  ab  extra. 

By  running  the  hand  or  any  other  member  along  a  fo- 
lid  body,  we  feel  continued  refiftance  :  this  feeling,  or 
the  idea  of  this  feeling,  becomes  in  time  fo  clofely  affo- 
ciated  with  all  our  fenfations  of  touch  and  light,  that 
the  one  cannot  be  feparated  from  the  other  ;  and  thefe 
affociations  are  what  Dr  Prieftley  calls  extended  ideas. 

Upon  the  whole  then,  wc  think  it  apparent,  that  our 
fenfations,  and  the  relifts  of  our  fenfations,  are  unex¬ 
tended  and  indivifiblc  (f)  5  and  that  though  they  fug- 
4  N  geft 


(Y)  We  affirm  this  only  of  human  fenfations  and  ideas,  becaufe  thefe  are  the  only  fenfations  and  ideas  of 
which  we  are  confcious,  and  about  which  we  can  reafon.  Other  animals  are  fentient  as  well  as  man,  and 
appear  to  have  their  fenfations  excited  by  impreffions  ab  extra ;  but  whether  in  every  fpecies  of  a  - 
mals  a  Angle  impreffion  excites  but  one  fenfation  common  to  the  whole  animal,  or  different  fcnfat 
which  are  felt  each  by  a  different  faculty  or  fentient  principle,  is  a  queftion  which  we  aie  not  able  to  an  . 

We  make  this  remark,  becaufe  from  the  phenomena  of  fenfation  in  the  earthworm  and l  other  rept 
philofnphers  of  eminence  having  ffippofed,  that  in  thefe  creatures  the  fentient  faculty  belongs  to  the  mate¬ 
rial  fyftem.  and  is  divifible  with  it;  have  thence  concluded,  we  think  raffi  y,  tha  all  arguments  for  the 
immateriality  of  the  human  mind  are  founded  merely  on  our  ignorance  We  call  tins ;  conclusion  raffi  be¬ 
caufe,  though  we  know  perfectly  what  a  human  fenfation  is,  we  have  fo  little  knowledge  of  the  nature  f 
fen£i  .n  informs,  that  what  may  be  true  of  the  one  principle  of  fenfatioii  may  be  falfe  of  the  other  In¬ 
deed  if  we  are  to  judge  from  the  phenomena,  this  is  actually  the  cafe.  It  appears  from  experiments  made 
by  Abbe  Spallanzani  and  others,  that  if  a  certain  number  of  rings  be  cut  oft  either  from  the  an  crior  or 
pofterior  part  of  a  worm,  or  even  from  both,  the  remainder  will  not  only  continue  to  live  and  be  fentient, 
but  will  alfo  regenerate  a  new  head  and  a  new  tail,  and  become  again  a  complete  worm.  Nothing  like  this  takes 
place  in  manor  in  the  higher  orders  of  animals;  and  therefore,  were  ,t  certain  that  the  fentient  principle  m 
the  worm  is  diffufed  through  the  whole  fvftem,  and  divifible  with  it,  we  could  not  infer  that  the  P>™ciple 
of  fuch  fenfations  as  we  are  confcious  of.  is  likewife  extended  and  divifible.  It  is,.  however,  fo  far  from  being 
certain  that  the  fentient  principle  is  diffufed  through  the  whole  worm,  that  nothing  neceffanly  follows  from 
this  faft  but  that  its  feat  is  at  fome  diftance  from  either  extremity.  Nay,  were  it  true,  as  perhaps  it  , 
that  a  worm  may  be  fo  divided,  as  that  each  of  the  two  feftions  (hall  retain  life,  fenfation,  and  this  repro¬ 
duce  power,  we  would  not  therefore  be  authorized  to  conclude  that  the  fentient  principle  is  on  coex¬ 
tended  and  divifible  with  the  material  fyftem.  The  earthworm,  like  many  other  icptiles,  being  an  lerma- 
phrodi,  which  unites  in  itfelf  both  fexes,  may  poflibly  eonfffi  nf  two  animated  fy ftems  ;  which  though  unit- 
ed  by  fome  bond  of  connexion,  bv  which  fenfation  is  communicated  from  the  one  to  the  other,  are  y  t 
themselves  nerfe&lv  diftinft.  Should  this,  upon  proper  mveOigation,  be  found  to  be  the.  cafe  ,  and  fh  -  it 
Hkewffe  be  found,  that  when  a  worm  is  divided  iilto  three  or  more  parts,  only  one  or  turn  eftheffiparfticmi- 
tinue  to  live.  tW  would  be  no  room  whatever  for  fuppofing  that  even  in  liefe  creatures  the  pnncnleoffen- 
fation  is  extended  and  divifible.  In  the  mere  power  of  reproducing  amputated  parts,  when  that  power  is 
confidered  by  itfelf,  there  is  nothing  more  wonderful  than  in  the  growing  of  the  nails  of  our  nger=, 
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^ftarofof  ex^encc  °f  extended  things  ab  extra, 

the  Human  th{l[enfIent  bein£  maV  be  unextcnded  and  indivifible. 
Min'!.  Having  thus  examined  Dr  Prielfley’s  auxiliary  ar¬ 
guments  for  the  materiality  of  mind,  we  now  proceed 
to  confider  his  main  and  direct  proof.  To  this,  as  wc 
have  obferved,  fo  able  a  reply  has  been  made,  that  it 
would  be  injufticc  to  our  readers  not  to  lay  it  before 
them,  in  the  words  of  its  author.  “  I  readily  ac- 
*  Way,  knowledge  (fays  this  fpirited  effayift  *),  that  the  power 
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ot  leniation  or  perception  never  having  been  found  but 
in  conjunction  with  a  certain  organized  fyftem  of  matter, 
we  ought,  as  philofophers,  to  conclude  that  this  power 
necclfarily  cxifts  in,  and  rcfults  from,  that  organized 
fyftem,  unlefs  it  can  be  fhown  to  be  incompatible  with 
other  known  properties  of  the  fame  fubftance.  On  the 
other  hand,  it  mult  be  admitted,  that  conftant  con¬ 
junction  implies  necejfary  connexions  only  when  rcafons 
cannot  be  difeovered  to  prove  the  conjunction  to  be  ac¬ 
cidental  and  arbitrary.  In  the  prefent  inftanee,  it  is 
alleged,  that  difeerptibility  is  a  property  of  matter  ab- 
folutely  incompatible  with  the  property  of  fenfation 
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or  perception;  or  in  other  words,  that  fenfation  is  a  Of  the  Sub- 
power  or  property  incapable  of  divifion.  But  as  the  ftance  of 
power  of  the  entire  fyftem  is  clearly  nothing  more  than the  Human 
the  fum  or  aggregate  of  the  powers  of  ail  the  parts  .  Mmd-  . 
it  neceflarily  follows,  that  the  primary  particles  of  which 
the  fyllem  is  compofed  mult,  upon  the  material  hypo-  Direa 
thefis,  poflefs- diftindt  powers  of  fenfation  ;  and  that I>roof  that 
thofe  powers  combined  conllitute  the  indivifible  power  th-e  f*n,tient 
of  feofMion  belonging  „,o  f,«.„  ,  in 
words,  that  the  indivifbk  power  of  fenfation  is  a  divi-  be  a  fyftem 
Jible  power,  nay,  an  infinitely  divifible  power,  if  mat-01  niaUer- 
tf.r  kf’  as  philofophers  in  general  allow,  an  infinitely 
divifible  fubftance — a  conclufion  obvioufly  and  grofsly 
ridiculous.  .  We  are  then  compelled  to  acknowledge, 
that  fenfation  or  perception  is  not  the  property  of  a 
material  fubftance  ;  i.  e.  if  the  common  mode  of  ex- 
preftion  be  retained,  it  is  the  property  of  an  immaterial 
fubftance  5  or,  to  avoid  verbal  contention,  it  is  a  property 
not  refulting  from,  or  neceflarily  connected  with,  the 
organical  fyftem,  but  a  property  wholly  foreign,  fuper- 
induced,  and  adventitious  (g). 

“  In 


bans  of  our  heads.  1  he  only  thing  which  feems  to  militate' againft  the  fimplicity  of  the  principle  of  fen- 
fation  in  worms  is  the  continuance  of  life,  &c.  with  both  parts  of  a  worm  when  cut  into  two  by  a  knife  or 
paw  of  feiflars;  but  if  a  worm  be  found  to  have  two  feats  of  fenfation  analogous  to  the  brain  in  hio-her  ani 
mab,  and  if  it  be  likewife  found  that  hfe  continues  only  in  fuch  feftions  as  retain  at  lealt  one  feat  of  fenfa- 
u  ;!f  fcntlcnt  Princlpl®  m  the  worm  may  be  as  fimple  and  indivifible  as  in  any  animal  whatever.  We  nei-' 

ohvfiowT  eXPJ  mUCLn  \refs  t0,  ^  lald  uPon  thcfe  h’nts  and  coujedtures.  Should  they  induce  any  of  our 
pliyfiological  readers,  who  have  lcifure,  and  are  at  the  fame  time  /killed  in  philofophy,  properly  fo  called  to 
infti  ute  a  fet  of  experiments  upon  worms  and  fuch  reptiles,  and  to  trace  ^par^cLls  to  theTr  higher 
aufo  they  might  eventually  lead  to  important  difcovenes.  In  the  mean  time,  it  is  fuffieient  for  our  purpofe 

miimat?6’  ^  whatevg  be  the  fentient  principle  or  principles  in  the  earthworm,  it  is  obvious  that  tlnf  whole 
animal  cannot  in  any  cafe  be  confcious,  as  man  undoubtedly  is,  of  one  individual  fenfation  ;  and  that  therefore  no’ 
arguments  built  upon  the  phenomena  accompanying  fenfation  in  worms,  can  be  of  any  importance  in  the  contro- 

verfy  about  the  materiality  or  immateriality  of  the  human  mind.  contro- 

(g)  1  his  argument  is  not  new.  It  was  long  ago  urged  by  Dr  Clarke  againft  Mr  Dodwell  ;  and  fome  of. 
our  readers  may  not  be  ill  pleaied  to  fee  it  Hated  by  fo  mafterly  a  reafoner  :  “  That  the  foul  cannot  poffiblv' 
be  material  is  demonftrable  from  the  Angle  confideration  of  bare  fenfe  or  confcioufnefs.  For  matter  bein''  a' 
divifible  fubftance  confiftmg  always  of  feparable,  nay  of  aaually  feparate  and  diftindf  parts,  it  is  plain  that  un- 
anddift-  T  tially  confmous  m  which,  cafe  every  particle  of  matter  mull  confift  of  innumerable  feparate- 
diftind  co.ifcioufneffes,  no  fyftem  of  it,  m  any  poflible  compofition  or  divifion,  can  be  an  individual  con- • 
fcious  being,  lor  fuppofc  three  or  three  hundred  particles  of  matter,  at  a  mile  or  any  given  diftance  one 
O®  anotbcr>  Pofllble  ,tbat  all  thde  feparate  parts  fliould  in  that  ftate  be  one  individual  confcious  beino-  > 

buppofc  then  all  thefe  particles  brought  together  into  one  fyftem,  fo  as  to  touch  one  another,  will  they  there! 
y,  or  by  any  motion  or  compofition  whatfoever,  become  one  whit  lefs  truly  diflinfl  beings  than  they  were  when 
i1*:  Srcateft  dillance  '?  How  then  can  their  being  difpofed  in  any  poflible  fyftem  make  them  one  individual 

vet’  ft;nUSH  Tg  ’  rU,"  fuPP“re  God  by  infinite  power  fuperadding  confcioufnefs  to  the  united  particles, 

■  !,  tbe/e  partic  es  being  really  and  neceflarily  as  diftintt  beings  as  ever,  cannot  be  themfelves  the  fubjeH  in 
hich  that  individual  confcioufnefs  inheres  ;  but  the  confcioufnefs  can  only  be  fuperadded  by  the  addition  of  fome- 
thnig,  which,  n  all  the  particles  muft  Hill  itfelf  be  but  one  individual  being.  The  foul,  therefore,  whofe  power 
?  J,  ,,ln?  15  undeniably  one  individual  confcioufnefs,  cannot  poffibly  be  a  material  fubftance.”  Clarke's  Letter 

an-ftf  atLe  famg  f-  was  known  to  the  ancients,  Cudworth  has  fhown  by  numerous  quotations  ; 

)1ar1fU1mCn.  certainly  lof“  nothing  by  antiquity,  or  by  having  occurred  to  thinking  men  in  diflant 
ages,  we  fliall  lay  before  our  readers  two  paifages  from  Plotinus,  of  which  the  extract  from  Clarke’s  letter 

U  WaS  n0t  b°rr?'Ved  ,by  the  autbor)  be  uonfidcred  as  little  more  than  a  para- 
P‘  n  nil  at  ion.  tcivv>  (f vwvnv,  ot  rr,»  meet  teyevlu,  ^si>  mei  ftieov;  rr,s  4-vyk 

eLlilT t7'“  rmfUan  ‘'T™  ^VX>,V’  i>X  f‘  KU‘  *  5  ^A,V  to  juwfo 

A  '  T,i  fV%i  Kx!}0‘  TCXA«X„,  oxii  ntfuu,  cohmloy.  „  T6 

En.  IV.  Tib.  T\Ccap°\  “  ^  70  ‘M'',  S‘  ^  ^  >v  f| 

P  be  Parne  arSurn®nt  is  elfewhere  ftated  thus  :  s:  h  Uce/lot  gw  tKoi,  ™  it  agr-ie  u  h  p uJ£».5  xv1m  gar.t  ivotlcs  i  ru- 

Lib  fJTcan*  *'**W  ^v,e^tv  rvftpfm*  tf  v  leyagirfai,  kki  nvt  yivmt  r»  Ert.  IV,;  ■ 
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..Of  the  Sub-  “  In  opposition  to  this  reafening,  the  materialifts 
ftance  ot  affirm,  that  entire  fvftems  may  poftefs,  and  they  think 
t^CMindian  warranted  to  pronounce  that  organized  fyf- 

■  y  >  terns  of  matter  a&ualiy  do  poffcfis,  powers  effentially 
different  from  thofe  which  inhere  in  the  feveral  parts. 
Amongft  various  familiar  though  linking  illuftrations 
of  this  truth,  it  has  been  laid,  that  a  role  poffeffes  the 
property  of  fweetnefs  or  fragrance,  a  globe  the  pro¬ 
perty  of  fphericity,  a  harpfiehord  the  property  or 
power  of  producing  harmony ,  aqua  regia  the  property 
of  diffolving  gold,  &c.  though  the  component  parti¬ 
cles  of  thefe  different  organized  fyltems  are  themfelves 
totally  dellitute  of  the  powers  and  properties  here  enu¬ 
merated. 

“  The  immaterialilts,  in  reply,  affert,  that  it  is  not 
only  falfe  in  fa<51,  but  a  direeft  contradiction,  and  an 
abfolute  impoflibility  in  the  nature  of  things,  that  a 
fyffcm  fliould  poffefs  any  property  which  does  not 
inhere  in  its  component  parts.  To  affert  that  the 
power  of  the  whole  is  the  fum  or  aggregate  of  the 
powers  of  all  the  parts,  is  an  identical  and  felf- evident 
propofition,  the  whole  and  all  the  parts  being  terms 
precifely  fynonymous.  Whoever,  therefore,  calls  in 
queftion  the  truth  of  this  axiom,  mult  maintain  that 
the  power  of  the  whole  is  fomething  different  from  the 
power  of  all  the  parts,  i.  e.  that  the  power  of  the 
whole  is  not  the  power  of  the  whole. 

u  It  will  be  eafy  to  demon  Urate  the  correfpondence 
*of  fadls  with  this  plain  and  fimplc  theory.  For  this 
purpofe,  it  is  neceffary  to  obferve,  that  the  properties 
^of  matter,  or  what  are  generally  denominated  fuch, 
may  be  divided  into  real  and  nominal,  which  Locke 
.end  others  have  called  primary  and  fecondary  qualities. 
Figure,  magnitude,  and  motion,  are  qualities  really  in¬ 
herent  in  matter ;  but  figure,  magnitude,  and  motion, 
eternally  varied,  can  produce  only  different  combina¬ 
tions  of  figure,  magnitude,  and  motion.  There  are 
alfo  powers,  or  qualities,  vulgarly  confidered  as  inhe¬ 
rent  properties  of  matter  organically  difpofed,  which 
are  really  and  truly  qualities  or  affe&ions  of  the  men¬ 
tal  or  percipient  principle,  and  have  no  exiflence  when 
not  perceived.  Thus  the  fweetnefs  or  fragrance  of  the 
xofe,  confidered  as  mere  fweetnefs  and  fragrance,  can 
•be  nothing  but  an  affeCtion  of  the  mind  ;  confidered 
as  a  quality  of  the  rofe,  they  can  mean  nothing  more 
than  a  certain  arrangement,  configuration,  and  motion 
of  parts,  which  in  fome  inexplicable  manner  produces 
the  fenfation  of  fweetnefs.  In  this  inftance,  therefore, 
the  power  of  the  whole  is  plainly  the  aggregate  of  the 
powers  refiding  in  the  parts,  by  the  motion  and  or¬ 
ganization  of  which  a  certain  effeCl  is  produced  upon  a 
•foreign  and  percipient  fubftance. 

“  But  a  globe,  we  are  told,  poffeffes  the  property  of 
fphericity,  though  not  a  fingle  particle  amongft  that  in¬ 
finite  number  of  which  the  globe  is  conftitutcd  is  itfclf 
of  a  fpherical  form.  The  fallacy  of  this  illuftration  is, 
•however,  as  eafily  demonftrable  as  that  of  the  former. 
The  fphericity  of  a  globe  is  evidently  the  fum  or  aggre¬ 
gate  of  the  curvilinear  or  convex  parts  which  compofe 
-its  furface  ;  and  the  property  of  the  whole  is  neither 
■more  nor  lefs  than  the  combined  properties  of  all  its 
parts.  No  one  doubts,  that  by  new  compofitions  or 
arrangement  of  material  particles  poffefting  magnitude, 
figure,  and  motion,  an  endlefs  diverfity  of  phenomena 
sway  be  produced,  to  which  it  may  be  neceffary  to  apply 
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new  names.  New  names,  however,  do  not  conftitute  Of  the  Sub- 
new  properties  ;  and  though  we  give  to  a  globe  the 
appellation  of  an  entire  fyftem,  and  aferibe  to  it  the  Lviind. 
property  of  fphericity,  we  know  at  the  fame  time  that  / 

it  is  really  nothing  more  than  a  collection  of  thoufands 
of  millions  of  particles,  actually  feparate  and  diftinCl, 
arranged  in  that  particular  form  which  we  denominate 
fpherical.  But  this  can  never  be  regarded  as  in  the 
remoteft  manner  analogous  to  the  creation  of  the  power 
of  perception,  in  confequenee  of  a  certain  organical 
arrangement  or  difpofition  of  impercipient  particles. 

Though  fphericity  is,  indeed,  the  property  of  the  entire 
fphere,  yet  every  part  of  the  fphere,  if  divided,  poffeffes 
its  (hare  of  fphericity.  But  if  the  percipient  principle 
be  divided,  what  would  become  of  the  power  of  percep¬ 
tion  ?  A  fphere  equally  divided  becomes  two  licmi- 
fphercs  ;  Docs  a  perception,  when  divided  in  like  man¬ 
ner,  become  two  demi-perceptions  ? 

“  The  fame  reafonings-may  eafily  be  transferred,  and 
applied  to  the  harpfiehord.  Can  any  one  be  abfurd 
enough  to  affirm  that  the  power  of  harmony  refides  in 
the  harpfiehord,  as  the  power  of  perception  does  in  the 
mind  ?•  After  the  utmoft  fkill  of  the  artificer  has  been 
exerted,  we  difeover  nothing  more  in  the  harpfiehord 
than  new  modifications  of  the  old  properties  of  figure, 
magnitude,  and  motion,  by  means  of  which  certain 
vibrations  are  communicated  to  the  air,  which,  convey¬ 
ed  by  the  medium  of  the  auditory  nerves  to  the  fen- 
forium,  produce  the  fenfation  of  harmonic  founds. 

Thefe  new  modifications  are  therefore,  attended,  indeed, 
with  new  and  very  wonderful  efftCls  ;  but  then  thofe 
effe&s  are  produced  upon,  and  arc  themfelves  modifica¬ 
tions  of,  the  fentient  or  percipient  faculty.  And  though 
it  is  wholly  incomprchenfible  to  us  in  what  manner 
thefe  effects,  that  is,  thefe  fenfations ,  are  produced, 
we  well  know,  and  perfe&ly  comprehend,  that  they  are 
not  new  powers  belonging  to  any  organized  fyftem  of 
matter  ;  that  they  have  no  exiitence  but  in  a  mind 
perceiving  them  ;  and  that  they  are  far  from  militating 
againft  that  grand  and  univerfal  axiom,  that  the  power 
of  the  whole  is  nothing  more  than  the  united  powers  of 
all  the  parts. 

“  As  to  the  laft  inftance  adduced,  of  the  power  of 
aqua  regia  to  diffolve  gold,  though  neither  the  fpirit  of 
fait,  nor  the  fpirit  of  nitre  of  which  it  is  compounded, 
feparately  poffeffes  that  powder,  it  is  plain,  that  from 
the  union  of  thefe  two  fubftances,  certain  new  modes 
of  configuration  and  motion  refult  ;  and  the  folutioa 
of  gold  is  the  confequenee  of  this  new  arrangement 
and  motion  of  the  parts.  But  the  particles  of  which 
the  menftruum  is  compofed  were  always  poffeffed  of 
the  properties  of  figure  and  motion  ;  and  what  is  ftyl- 
cd  a  new  property,  is  clearly  nothing  more  than  a 
new  effcCt  of  the  old  properties  differently  modified. 

In  a  word,  the  advocates  for  materialifm  may  fafely 
be  challenged  to  produce,  in  the  whole  compafs  of  na¬ 
ture,  a  cafe  which  bears  the  leaft  analogy  to  that  which 
thefe  inftances  are  moft  unphilofophically  adduced  to 
prove  and  to  illuftrate.  It  is  an  abfurdity  which  tfiati- 
fubftantiation  itfelf  does  not  exceed,  to  maintain  that 
a  whole  is  in  reality  any  thing  different  from  its  com¬ 
ponent  parts  :  and  all  nature  rifes  up  in  confutation  of 
an  affertion  fo  monftrous  and  extravagant.  To  affirm 
that  perception  can  arife  from  any  combination  of  im¬ 
percipient  particles,  is  as  truly  ridiculous;  as  to  affirm 
4N^  that 
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Of  the  Sub- that  a  combination  of  the  feven  primary  colours  with 

the  Human the  .four  cardinal  vlrtues  may  conftitute  a  planet.  It  is 
Mind,  equivalent  to  an  affcrtion,  that  an  epic  poem  might  be 

* v—  00 111  poled  of  parallelograms,  cones,  and  triangles.  In 

a  word,  it  is  an  abfurdity  not  lefs  real,  and  a  little  lefs 
obvious,  than  that  of  the  blind  man  who  thought  that 
the  idea  of  a  fcarlet  colour  refembled  the  found  of  a 
trumpet.” 

If  a  matter  be  taken  in  the  common  aceptation,  to 
be  a  folid,  extended,  and  inert  fubftance,  this  reafoning 
for  the  immateriality  of  the  fentient  principle  in  man 
appears  to .  us  to  have  the  force  of  demonftration, 
ajS  which  no  difficulties  or  partial  obje&ions,  arifing  from 
Keply  by  our  inability  to  conceive  the  band  of  union  between 
UV°  fuch  heterogeneous  fubftances  as  mind  and  body, 
ftiown  can  ever  weaken,  and  far  lefs  overturn.  But  the  mo¬ 
dern  materialifts  deny  that  matter  is  either  folid  or 
inert.  “  All  thofe  faas  (fay  they)  which  led  philo- 
fophers  to  fuppofe  that  matter  is  impenetrable  to  other 
matter,  later  and  more  accurate  obfervations  have 
Ihown  to  be  owing  to  fomething  elfe  than  folidity  and 
impenetrability,  viz.  a  power  of  repulfion ,  which  for 
that  reafon  they  would  fubflitute  in  its  place.  The 
property  of  attrattion  or  repulfion  (fays  Dr  Prieftley) 
appears  to  me  not  to  be  properly  what  is  imparted  to 
matter,  hut  what  reallv  makes  it  to  be  what  it  is  ;  info- 
much,  that  without  it,  it  would  be  nothing  at  all ; 
and  as  other  philofophers  have  faid, — 4  Take  away  fo¬ 
lidity,  and  matter  vanilhes,’  fo  I  fay,  ‘  Take  away  at¬ 
traction  and  repulfion,  and  matter  vaniffies.”  If  this 
be  admitted,  the  ingenious  author  hopes  that  we  ftiall 
not  confider  matter  with  that  contempt  and  difgufl  with 
which  it  has  generally  been  treated,  there  being  no¬ 
thing  in  its  real  nature  that  can  juftify  fuch  fentiments 
236  rcfpeCling  it. 

to  be  ab-  We  know  not  why,  upon  any  hypothecs,  mat- 

furd*  ter  ffiould  be  viewed  with  contempt  and  difgufl. _ 

Whether  penetrable  or  impenetrable,  every  confident 
theift  confidcrs  it  as  one  of  the  creatures  of  God,  per¬ 
fectly  fitted  to  anfwer  all  the  purpofes  for  which  it  was 
intended  :  but  were  it  really  deftitute  of  folidity,  and 
endowed  with  the  powers  of  attraction  and  repulfion, 
we  ffiould  ftill  be  obliged  to  confider  it  as  incapable  of 
the^  powers  of  fenfation  and  thought.  If  we  have  any 
notion  at  all  of  what  is  meant  by  centres  of  attraction 
and  repulfion  (of  which  indeed  we  are  far  from  being 
confident),  it  appears  to  us  to  be  intuitively  certain, 
that  nothing  can  be  the  refult  of  any  poffible  combina¬ 
tion  of  fuch  centres,  but  new  and  more  enlarged  fpheres 
of  attraction  and  repulfion.  But  furely  confcioufnefs, 
fenfation,  and  will,  are  as  different  from  attraction  and 
repulilon,  as  a  cube  is  from  the  found  of  a  trumpet,  or 
as  the  fenfations  of  a  felon  in  the  agonies  of  death  are 
from  the  attraction  of  the  rope  by  which  he  is  hanged. 
If  this  be  admitted,  and  we  are  perfuaded  it  will  be 
denied  by  no  man  whofe  undemanding  is  not  clouded 
by  an  undue  attachment  to  paradoxes,  the  fentient  prin¬ 
ciple  cannot  poffibly  be  matter  ;  for  if,  when  the  powers 
of  attraction  and  repulfion  are  taken  away,  matter  vani¬ 
ffies  ,  and  if  confcioufnefs  and  fenfation  are  not  attrac¬ 
tion  and  repulfion  j  it  is  not  more  evident  that  three 
and  two  are  not  nine,  than  that  the  fubffance  which  at¬ 
tracts  and  repels  cannot  be  that  which  is  confcious  and 
percipient. 

Locke,  who  was  certainly  no  materialift,  as  he  re- 

5 


Part  III. 

peatedly  affirmed,  and  indeed  demonftrated,  that  Of  the  Sub. 
thought  could  never  be  the  refult  of  any  combinations  ^ar«ce  of 
of  figure,  magnitude,  and  motion,  was  yet  of  opinion, the  Kumaa 
that  God  by  his  almighty  power  might  endow  fome  1  llrj’ 
fyflems  of  matter  with  the  faculties  of  thinking  23^ 
and  willing.  It  is  always  with  reluctance  that  we  L.ocke’s  0- 
ccm trover t  the  opinions  of  fo  great  a  man  j-  and  it  ispirV°.n  haft? 
with  fome  degree  of  horror  that  we  venture  in  any  f^jed 
cafe  to  call  in  queftion  the  power  of  Omnipotence.-—  * 
But  Omnipotence  itfelf  cannot  work  contradictions  ; 
and  it  appears  to  us  nothing  fliort  of  a  contradiction, 
to  fuppofe  the  individual  power  of  perception  inhe¬ 
ring  in  a  fyftem  which  is  itfelf.  extended  and  made  up 
of  a  number  of  feparate  and  diflinct  fubftances.  For 
let  us  fuppofe  fuch  a  fyftem  to  be  fix  feet  long,  three 
feet  broad,  and  two  feet  deep  (and  we  rnay  a*  well  fup¬ 
pofe  a  fyftem  of  thefo  dimeniions  to  be  percipient,  as 
one  that  is  finaller),  then  it  is  plain,  that  every  idea 
muft  be  extended,  and  that  part  of  it  muft  be  in  one 
place,  and  part  in  another.  If  fo,  the  idea  of  a  fquare 
inch  will  be  fix  feet  long,  three  feet  broad,  and  two 
feet  deep  ^  and  what  is  ftill  harder  to  be  digeft- 
ed,  the  feveral  parts  of  this  idea  will  be  at  a  great 
diftance  from  each  other,  without  any  bond  of  union 
among  them.  The  being  which  apprehends  one  ex¬ 
tremity  of  the  idea,  is,  by  the  fuppoiition,  fix  feet  di- 
ftant  from  the  being  which  apprehends  the  other  ex¬ 
tremity  y  and  though  thefe  two  diftineft  beings  belong 
to  one  fyftem,  they  are  not  only  feparable,  but  actually 
feparated  from  each  other  as  all  the  particles  of  mat¬ 
ter  are.  What  is  it  then  that  apprehends  as  one  the 
whole  of  this  extended  idea  ?  Part  of  it  may  be  appre¬ 
hended  by  one  particle  of  matter,  and  part  of  it  by  ano¬ 
ther  *y  but  there  is  nothing  which  apprehends,  or  can 
apprehend,  the  whole.  Perhaps  it  will  be  faid,  the 
power  of  apprehenfion  is  not  divided  into  parts,  but 
is  the  power  of  the  one  fyftem,  and  therefore  appre¬ 
hends  at  once  the  whole  idea.  But  a  power  or  facul¬ 
ty  cannot  be  feparated  from  its  fubjeeft,  power  which 
inheres  in  nothing  being  confeffedly  impoffible  }  and 
a  material  fyftem  is  not  one  fubjefi  in  which  any  indi¬ 
vidual  power  or  faculty  can  inhere.  There  muft, 
therefore,  be  united  to  the  fyftem  fome  one  being, 
which  is  the  fubjeeft  of  thought,  and  which  is  unex¬ 
tended  as  well  as  indivifible.  This,  we  fay,  follows 
undeniably.  For,  let  us  fuppofe,  that  an  extended 
being  without  feparable  parts  is  poffible,  and  that 
fuch  a  being  is  percipient  ;  it  is  obvious,  that  the 
whole  of  any  one  of  its  perceptions  could  not  be  in  one 
place.  Now,  though  we  ftiould  grant  to  Dr  Prieft¬ 
ley  and  other  materialifts,  that  every  idea  of  an  ex¬ 
tended  fubftance  has  itfelf  three  dimenfions,  and  is  in¬ 
corporated  and  commenfurate  with  the  whole  perci¬ 
pient  fyftem  ;  what,  upon  this  fuppofition,  ffiall  we 
think  of  confcioufnefs  and  of  the  perception  of  truth  ? 

Is  confcioufnefs  or  truth  extended  ?  If  fo,  one  ftde  or 
fuperficies  of  confcioufnefs,  or  of  a  truth,  may  be  greater 
or  lefs  than  another,  above  or  below,  to  the  right  or 
to  the  left  \  and  it  will  be  very  proper  and  philofophi- 
cal  to  fpeak  of  the  length,  breadth,  and  depth,  of  con¬ 
fcioufnefs  or  of  truth.  But  furely  to  talk  of  the 
place  or  the  extenfion  of  thefe  things,  is  as  abfurd 
as  to  talk  of  the  colour  of  found,  or  the  found  of 
a  triangle  \  and  we  might  as  well  fay,  that  confci- 
©ufhefs  is  green  or  red,  as  that  it  is  an  ell  or  an  inch 

long  * 
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Of  the  Sub- long;  and  that  truth  is  b  ue,  as  that  it  has  three 

ftancc  ot  dimenfions. 

the  Human  reafoning  is  fomewhat  differently  ffated  by 

|_Mind<  ,  Cudworth  j  who  obferves,  that  if  the  foul  be  an  ex- 
tended  fubftance,  “  it  muff  of  neeeffity  be  either  a 
becaufe  the  piayfical  point  (i.  e.  the  leaft  extenfion  poffible,  if  there 
feniieutbe-^  any  puch  lcaft  extcnp10n^  or  elfe  jt  muff  eonfift  of 

blf expend-  more  fuch  phyfieal  points  joined  together.  As  for 
cd.  the  former  of  thefe,  it  is  impoffible  that  one  Jingle  atom , 

or  fmallejl  point  of  extenfion,  Ihould  be  able  to  perceive 
diiVmftly  all  the  variety  of  things,  i.  e.  take  notice  of 
all  the  diJlinB  and  different  parts  of  an  extended  objeB, 
and  have  a  defeription  or  delineation  of  the  whole  of 
them  upon  itfelf  (for  that  would  be  to  make  it  the 
leaft,  and  not  the  leaft,  poffible  extenfion  at  the  fame 
time  :  Befides,  to  fuppofe  every  foul  to  be  but.  one 
physical  point,  or  the  fmalleft  poffible  extenfion ,  is  to 
fuppofe  fuch  an  effential  difference  in  matter  or  exten¬ 
fion,  as  that  fome  of  the  points  thereof  fhould  be  natu¬ 
rally  devoid  of  all  life,  fenfe ,  and  underjlanding  ;  and 
others  again,  naturally  JenJitive  and  rational '.  And 

even  ftiould  this  abfuidity  be  admitted,  it  would  yet 
be  utterly  inconceivable  how  there  ftiould  be  one ,  and 
but  one,  fenjttive  and  rational  atom  in  every  man  ;  how 


H  Y  s  i  c  s.  653 

this  atom  of  fo  final l  dimenfions  fhould  actuate  the 
whole  fyftem*,  and  how  it  fhould  eonllantly  remain  ^  Human 
the  fame  from  infancy  to  old  age,  whilft  all  the  other  jMind. 
parts  of  the  fyftem  tranfpire  perpetually,  and  are  fuc- 
ceeded  by  new  matter  (hJ. 

“  But  if,  according  to  the  fecond  hypothefis,  fouls 
be  extended  fubftances  eonfifting  of  many  points  one 
without  another,  and  all  concurring  in  every  fenfa- 
tion  3  then  muft  every  one  of  thefe  points  perceive 
either  a  point  only  of  the  objedt,  or  elfe  the  whole . 

Now,  if  every  point  of  the  extended  foul  perceives  only 
a  point  of  the  objeB ,  then  is  there  no  one  thing  in  us 
that  perceives  the  "whole,  or  that  can  compare  one  part 
of  the  objedl  with  another.  On  the  other  hand,  if 
every  point  of  the  extended  foul  perceive  the  whole  ob- 
jeft  at  onee,  then  would  there  be  innumerable  percep¬ 
tions  of  the  fame  object  in  every  fenfation  *,  as  many, 
indeed,  as  there  are  points  in  the  extended  foul. — 

And  from  both  thefe  fuppofitions  it  would  alike  follow,, 
that  no  man  is  one  Jingle  percipient  or  perfon,  but  that 
in  every  man  there  are  innumerable  diftindt  percipients 
or  perfons ;  a  conclufion  diredfly  contrary  to  the  infal¬ 
lible  evidence  of  eonfeioufnefs  (1).” 

Cogent  as  thefe  arguments  for  the  immateriality 


f  h") 'Should  it  be  faid,  that  this  effential  difference  between  the  atoms  of  matter  is  not  fortuitous  ;  that  fome  of 
them  are  created  intelligent  for  the  exprefs  purpofe  of  animating  fyftems  of  others  which  are  unintelligent ;  and 
that  thefe  intelligent  atoms  do  not  operate  upon  the  fyftems  with  which  they  are  united,  by  the  vis  merit*,  foil- 
(fit!/,  or  extenfwn,  of  matter,  but  bv  the  energies  of  underilandmg  and  will  :  Should  this  (we  fay)  be  afteg  d, 
Purely  it  may  be  afked,  for  what  purpofe  they  are  conceived  to  have  the  quality  of  extenfion  ?  It  is  evidently  of 
no  ufe  ;  and  it  has  been  already  fho\  n,  and  (hall  be  more  fully  fliown  afterwards,  that  by  our  notions  of  confci- 
oufnefs  and  undemanding,  we  arc  fo  far  from  being  led  to  fuppofe  the  fubjed  01  thefe  powers  extended,  that  we 
cannot  fuppofe  any  relation  whatever  between  them  and  extenfion.  But  if  thefe  intelligent  atoms  be  divei.ed  of 
their  quality  of  extenfion,  they  will  be  transformed  from  matter  to  mind,  and  become  the  very  things  for  the  ex- 

ft)  As  the  materialifts  endeavour  to  prejudice  the  public  agamft  the  notion  of  an  unextended  foul,  by  re- 
prefenting  it  as  a  fiftion  of  Des  Cartes,  altogether  unknown  to  the  ancients^  it  may  not  be  improper  to  give 
our  readers  an  opportunity  of  judging  for  themfelves  how  for  this  reprefentation  is  juft.— Plotinus,  reafomng 
dbout  the  nature  of  the  foul  from  its  energies  of  fenfation,  exprelies  himfelf  in  thefe  words  :—tm  fttXXu 
mrlxnrtx,  nttf,  it  Su  atx,,  t*  xv%,  *»tU  «fl< hxfActtHricu  **<  «<  rcc  n 

trip  it  WITTO  X.CU  h  ires  ereixiXer,  lit,  neerm rtf  »vyx?  xMe  /at  pt*  x>.uh  eputyut,  r *v]et  efiev  traflun 

u  „  U,,  i,  cufixrxt  to  h  i,  *xm,  it  r,  tit xi  us  i  HfW  i  ™  x,  Here,  il.  flip  ruvlx,  fit,  us  to  xvle 
X^hr-xt  tikr  rd.  “  That  which  perceives  in  us,  muft  of  neeeffity  be  one  thing,  and  by  one  and  the  fame 
indiviiible  perceive  all:  and  that  whether  they  be  more  things  entering  through  feveral  organs  of  ienie, 
as  the  manv  qualities  of  one  fubftance,  or  one  various  and  multiform  thing,  entering  through  the  lame 
or^an,  as  the" countenance  and  piftufc  of  a  man.  For  it  is  not  one  thing  in  us  that  perceives  the  nofe,  and 
another  thing  the  eyes  ;  but  it  is  one  and  the  felf-fame  thing  that  perceived,  all.  And  when  one  thing  enters 
through  the  eyes,  another  through  the  ears,  both  thefe  alfo  muft  of  neeeffity  come  at  laft  to  one  indiviiible; 
otherwife  they  could  not  be  compared  together,  nor  one  of  them  be  affirmed  to  be  different  iron,  die  other, 
the  feveral  ideas  of  them  meeting  nowhere  in  one  place.”  Purfuing.  the  fame  argument,  and  having  od  erred, 
that  if  what  perceiveth  in  us  be  extended,  then  one  of  thefe  three  things  muft  of  neeeffity  be  affirmed,  that  either 
tYery  part  of  this  extended  foul  perceives  a  part  only  of  the  objeft,  or  every  part  of  it  the  whole  object* 
or  e3fe,  that  all  comes  to  fome  one  point,  which  alone  perceives  both  the  feveral  parts  of  Hie  object  and  the 
whole  :  he  obferves  of  the  firft  of  thefe  fuppofitions, — psyi fci  oil*  rov7*>,  figoflo  cev  anfli  uhXo  xXXov  xui 

unitm  ) iu*)v  eXov  rov  airfa'lto  ctilito'piv  i%ur  it<r7ri%  uv  u  tyto  ptv  rv  ^  M  the  foul  be  a  magni- 

tilde,  then  muft  it  be  divided,  together  with  the  fenfible  objett,  fo  that  one  part  of  the  foul  muft  perceive  one  part 
of  the  objeft,  and  another  another  ;  and  nothing  in  it,  the  whole  fenfible  *  juft  as  I  ftiould  have  the  ienie  ot 
one  thincr,  and  you  of  another.”  Of  the  fecond  fuppofition  he  writes  in  this  manner  :  u  h  cncvv  ™v,os  mwtw\*T 
us  ctxuMixieurfixi  rov  fuythvs  npvxfa  umtpvt  tu<rOn<nt;  **t  i**<r%*  wrifloi  <rvpM*t  rov  ccvU 

if  rif  iytpovdvvh  ipm  mum*  :  «  But  if  every  part  of  the  extended  foul  perceive  the  whole  feniible  oojeft, 
fince  magnitude  is  infinitely  divifible,  there  muft  be  in  every  man  infinite  fenfation*  and  images  of  one  obj 
—And  as  for  the  third  and  laft  part  of  this  disjundion,  Plotinus  by  alferting  the  infinite  divifibility  of  body,  here 
fiiows  that  tlie  fuppofition  of  any  one  phyfieal  point  is  in  itfelf  an  abfurdity.  But  if  it  were  not,  he  agr^s^vim 
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writer  who  proteiles  to  be  a  dilciplc  of  Dr  Pri<  filer’s, 
but  who  leems  not  to  have  learned  the  modeity  or  the 
candour  of  his,  mailer.  Dr  Prieiiky  labours  to  prove, 
that  to  account  for  the  phenomena  of  perception  and 
volition,  &c.  it  is  not  necefiary  to  fuppok  an  immaterial 
principle  in  man.  Mr  Cooper  with  greater  boldnefs 
affirms,  and  undertakes  to  demonftrate  with  all  the 
parade  of  mathematical  prccifion  *,  that  fuch  a  principle 
is  impoffible.  Though  the  authority  of  this  philolopher 
in  fuch  inquiries  as  depend  not  immediately  upon  the 
retort  and  the  furnace,  is  certainly  not  great,  he  yet 
utters  his  dogmas  with  fuch  confidence,  that  it  may 
not  be  improper  to  examine  the  chief  arguments  upon 
239  which  they  reft* 

to  prove  ^  U  ^uPP°^e  (fays  he)  the  foul  to  have  no  common 
the  impoffi-ProPerty  with  matter*  then,  no  thing  can  a  61  upon 
bility  of  any  other  but  by  means  of  fome  common  property. 

fubftan nal  ^  thiS  haVC  n0t  °nly  a11  tllG  Pr00**  tIiat  indu^ion 
U  ance  °f  known  and  acknowledged  cafes  can  furniffi,  but 

that  additional  proof  alfo  which  arifes  from  the  impof- 
fibility  of  conceiving  how  the  oppofite  propofition  can 
be  true.  .  But  by  the  fuppofition,  the  foul  has  no 
property  in  common  with  matter  *  and  therefore  the 
foul  cannot  a61  upon  matter.  But  by  the  fuppofition 
of  every  fyftem  of  immaterialifm  (except  thole  of 
Malebranche,  Berkeley,  and  Leibnitz),  it  is  deemed 
an  eftential  property  of  the  foul,  that  it  ads  upon  the 
body,  or  upon  matter*  therefore  the  foul  can  and 
cannot  a 61  upon  matter  at  the  fame  time,  and  in  the 
fame  refpe61.  But  this  is  a  contradi61ion  in  terms  * 
-and  as  two  con tradi61  ions  cannot  both  be  true  at  the 
fame  time,  the  fuppofition  of  the  exiftence  of  an  im¬ 
material  foul  cannot  be  true  *  that  is,  the  foul  does  not 
exift.” 

This  reafoning,  the  reader  will  obferve,  is  carried 
on  with  all  the  pomp  of  mode  and  figure.  The  pro- 
pofitions  hang  upon  each  other  like  the  feveral  fteps 
of  an  algebraic  procefs  :  but  as  in  fuch  proceffes  one 
error  unwarily  admitted  produces  a  falfe  refult,  fo  in 
demonftrative  reafonings  one  unfound  argument  admit¬ 
ted  into  the  premifes  is  neceffarily  produ61ive  of  error 
in  the  conelufion.  When  the  author  affirms,  “  that 
no  thing  can  a61  upon  any  other  but  by  means  of  fome 
common  property,”  he  affirms  without  the  ffiadow  of 
proof  what  is  certainly  not  felf-evident.  He  fays,  in¬ 
deed,  that  of  this  we  have  all  the  proof  that  induc¬ 
tion  of  known  and  acknowledged  cafes  can  furniffi* 
but  unlefs  confcioufnefs  be  calculated  to  deceive  us, 
this  is  unqueftionably  a  mifiake.  Matter,  he  repeat¬ 
edly  affirms,  has  no  other  properties  than  thofe  of  at- 
tradion  and  repulfion  :  but  a  man  moves  his  arm  by 
a  mere  energy  of  will  *  and  therefore,  according  to 
this  demonftrator,  an  energy  of  will  mull  be  either 
material  attra61ion  or  material  repulfion.  If  fo,  it  is 
reafonable  to  conclude,  that  when  a  man  draws  his 
hand  towards  his  head,  the  centre  of  his  brain  exerts 
its  power  of  attraction  ;  and  that  when  he  extends  his 
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arm  at  full  length  before  him,  the  fame  centre  exerts  Or  the  Sub. 
its  power  of  repulfion .  We  beg  pardon  of  our  readers  for  kance  of 
detaining  them  one  moment  upon  fuch  abfurdities  asthe  huma* 
thefe  :  yet  we  cannot  dilmifs  the  argument  without  ta-  « 
king  the  liberty  to  affi  our  all-knowing  author,  How  it  r""J 
comes  to  pals  that  the  fame  centre  fometimes  attra61s 
and  fometimes  repels  the  fame  fubitance  at  the  fame 
diitance  ;  nay,  that  it  both  attrads  and  repels  fubitan- 
ces  oi  the  fame  kind,  at  equal  difiances,  and  at  the 
very  fame  infiant  of  time  >  This  mull  be  the  cafe, 
when  a  man  puts  one  hand  to  his  head,  and  thrufts 
another  from  him  *  and  therefore,  it  thefe  operations 
be  the  cffe61  of  attradion  and  repulfion,  it  mull  be 
of  attradion  and  repulfion  to  which  indudion  of  known 
and  acknowledged  cafes  furni fires  nothing  fimilar  or 
analogous,  i.  e.  of  fuch  attraction  and  repulfion  as,  ac¬ 
cording  to  Mr  Cooper’s  mode  of  reafoning,  does  not 
exifi.  The  truth  is,  that  we  are  not  more  certain  that 
we  ourfelves  exifi,  than  that  an  energy  of  will  is  nei¬ 
ther  attradion  nor  repulfion  ;  and  therefore,  unlefs 
all  matter  be  endued  with  will,  it  is  undeniable,  that, 
whatever  be  the  fubftance  of  the  foul,  one  thing  ads 
upon  another  by  a  property  not  common  to  them  both. 

In  what  manner  it  thus  ads,  wc  pretend  not  to  know  : 
but  our  ignorance  of  the  manner  of  any  operation  is  no 
argument  againft  the  reality  of  the  operation  it/elf 
when  wc  have  for  it  the  evidence  of  confcioufnefs  and 
daily  experience  ;  and  when  the  author  fhall  have  ex¬ 
plained  to  general  fatisfadion  how  material  centres  at- 
trad  and  repel  each  other  at  a  difiance,  vTe  fhall  under¬ 
take  to  explain  how  one  thing  ads  upon  another  with 
which  it  has  no  common  properties.  2^r 

Sufpicious,  as  it  ffiould  feem,  that  this  reafoning  has  A  fecond 
not  the  complete  force  of  mathematical  demonftration,  attemPt  ^ 
the  author  fupports  his  opinion  by  other  arguments. 

“  Whatever  we  know  (fays  he),  we  know  by  means  m  ’ 
of  its  properties,  nor  do  we  in  any  cafe  whatever  cer¬ 
tainly  know  any  thing  but  thefe  *  and  wc  infer  in  all 
cafes  the  exiftence  of  any  thing  which  we  fuppofe  to 
exift  from  the  exiftence  of  its  properties.  In  ffiort, 
our  idea  of  any  thing  is  made  up  of  a  combination  of 
our  ideas  of  its  properties.  Gold  is  heavy,  dudile, 
tenacious,  opaque,  yellow,  foluble  in  aqua  regia ,  &c. 

Now,  let  any  one  fuppofe  for  an  infiant  that  gold  is 
deprived  of  all  thefe,  and  becomes  neither  heavy,  duc¬ 
tile,  tenacious,  opaque,  yellow,  foluble,  &c.  what  re¬ 
mains,  will  it  be  gold  ?  Certainly  not.  If  it  have  other 
properties,  it  is  another  fubftance.  If  it  have  no  pro¬ 
perties  remaining,  it  is  nothing.  For  nothing  is  that 
which  hath  no  properties.  Therefore,  if  any  thing 
lofe  all  its  properties,  it  becomes  nothing  *  that  is,  it 
lofes  its  exiftence.  Now,  the  exiftence  of  the  foul  is 
inferred,  like  the  exiftence  of  every  thing  elfe,  from  its 
fuppofed  properties,  which  are  the  phenomena  of 
thinking,  fuch  as  perception,  recolledion,  judgment, 
and  volition.  But  in  all  cafes  of  perfeB  fleep,  of  the 
operation  of  a  ftrong  narcotic,  of  apoplexy,  of  fwoon- 
ing,  of  drowning  where  the  vital  powers  are  not  ex- 
tinguiflred,  of  the  effeds  of  a  violent  blow  on  the 

back 


Anftotle  in  alking  ru  ccut^u  ps^icflor — thereby  plainly  indicating,  that  the  fentient  principle  is  totally  fe- 
parated  from  extenfion,  and  can  neither  be  confidered  as  extended  like  a  fuperfieies  or  lolid,  nor  unextended  as  a 
phyfical  point. 


Chap.  IT. 

Of  the  Sub- back  part  of  the  head,  and  all  other  leipothymic  affec- 
ftanceof  tions,  there  is  neither  perception,  recolle&ion,  judge- 
ment>  nor  v0^^011  ?  that  1S>  th c  properties  of  the 
L  *.  i  foul  are  gone,  are  extinguished.  Therefore,  the  foul 
itfelf  lofes  its  exiftence  for  the  time.  If  any  man  (hall 
fay,  that  thefe  properties  are  only  fufpended  for  the 
time,  I  would  defire  him  to  examine  what  idea  he  an¬ 
nexes  to  this  fufpenfion ;  whether  it  be  not  neither 
more  nor  lefs  than  that  they  are  made  not  to  exijl  for  the 
time .  Either  no  more  is  meant,  or  it  is  contradi6Wy 
to  matter  of  fa£i  3  and  moreover,  if  more  be  meant,  it 
may  eafily  be  perceived  to  involve  the  archetypal  exift¬ 
ence  of  abftrafr  ideas,  and  to  contradict  the  axiom  im- 
pojjibile  ejl  idem  effe  et  non  effe .” 
fcownto  Tor  the  benefit  of  fhort-fighted  inquirers,  it  is  to  be 
,be  equally  wifhed  that  the  author  had  favoured  the  public  with 
*’eak.  this  proof  which  might  have  been  fo  eafily  brought  3 

for  we  can  difeern  no  connexien  whatever  between 
the  fufpenfion  of  the  excreife  of  the  powers  of  the 
mind,  and  the  archetypal  exiftence  of  abftradt  ideas, 
or  the  abfurd  proportion  that  it  is  pojfble  for  the  fame 
thing  to  be  and  not  to  be .  We  think,  however,  that  ive 
underftand  enough  of  this  reafoning  which  he  has  given 
us  to  be  able  to  pronounce  with  fome  confidence  that 
it  is  nothing  to  the  purpefe.  For,  in  the  frf  place, 
We  beg  leave  to  obferve,  that  between  the  properties 
of  gold  and  the  powers  of  thinking,  &c.  there  is  no 
iimilarity  3  and  that  what  may  be  true  when  affirmed 
of  the  one,  may  be  falfe  when  affirmed  of  the  other. 
The  powers  of  the  mind  are  all  more  or  lefs  aCtive  3 
the  enumerated  properties  of  gold  are  all  paffive.  We 
know  by  the  moft  complete  of  all  evidence,  that  the 
cxercife  of  power  may  be  fufpended,  and  the  power  it¬ 
felf  remain  unimpaired  ;  but  to  talk  of  the  fufpenfion 
of  the  energies  of  what  was  never  energetic,  if  it  be 
not  to  contradict  the  axiom  impeflibile  ejl  idem  effe  et  non 
ejfe ,  is  certainly  to  employ  words  which  have  no  mean¬ 
ing.  Yet  even  this  argument  from  the  properties  of 
gold  might  have  led  the  author  to  fufpeCt  that  fome- 
thing  elfc  may  be  meant  by  the  fufpenfion  of  the  ex- 
crcife  of  powers,  than  that  thofe  powers  are  made  not  to 
exijl  for  the  time .  In  a  room  perfectly  dark  gold  is  not 
yellow  ;  but  does  it  lofe  any  of  its  effential  properties, 
and  become  a  different  fubftance,  merely  by  being  car¬ 
ried  from  light  to  darknefs  ?  Is  a  man  while  in  a  dark 
room  deprived  of.  the  faculty  of  fight,  and  one  of  the 
powers  of  his  mind  made  not  to  exift  for  the  time  ? 
The  author  will  not  affirm  that  cither  of  thefe  events 
takes  place.  He  will  tell  us  that  gold  exhibits  not  its 
yellow  appearance,  merely  becaufe  the  proper  medium 
of  light  paffes  not  from  it  to  the  eye  of  the  percipi¬ 
ent,  and  that  it  is  only  for  want  of  the  fame  medium 
that  nothing  is  feen  by  us  in  pcrfeCt  darknefs.  Here, 
then,  by  his  own  confcflion,  is  a  power  of  the  mind, 
and  a  property  of  an  external  objeCt,  both  fufpended 
in  their  energies,  without  being  annihilated  ;  and  no 
proof  has  yet  been  brought  that  all  the  powers  of  the 
mind  may  not  in  the  fame  manner  be  fufpended  in 
their  energies  without  being  made  not  to  exift.  As 
light  is  ncceffary  to  vifion,  but  is  not  itfelf  either  the 
thing  which  fees  or  the  thing  which  is  feen  ;  fo  may 
the  brain  be  neceffary  to  the  phenomena  of  thinking, 
without  being  either  that  which  thinks,  or  that  which 
is  thought  upon  :  and  as  adtual  vifion  ceafes  when  light 
is  withdrawn,  though  the  eye  and  the  objeCt  both  con- 


655 

tinue  to  exift  ;  fo  may  the  energy  of  thinking  ceafe  Of  the  Sub- 
when  the  brain  is  rendered  unfit  for  its  uflial  office, 
though  the  being  which  thinks,  and  the  power  of 
thought,  continue  to  exift,  and  to  exift  unimpaired. 

That  this  is  aCtually  the  cafe  every  man  muft  be  con¬ 
vinced  who  believes  that  in  thinking  he  exerts  the 
fame  powers  to-day  that  he  exerted  yefterday  3  and 
therefore  our  author’s  fecond  demonftration  of  the 
nonexiftence  of  mind  is,  like  his  firft,  founded  upon 
affertions  which  cannot  be  granted.  243 

Another  of  thefe  pretended  demonftrations  is  as  A  third  at- 
follows  :  “  If  the  foul  exift  at  all,  it  muft  exift  fome-^P^ 
where  5  for  it  is  impoffible  to  frame  to  one’s  felf  anj.-^a 
idea  of  any  thing  exifting,  which  exifts  nowhere. 

But  if  the  foul  exift  fome  where,  by  the  terms  it  oc¬ 
cupies  fpace,  and  therefore  is  extended  3  but  whatever 
has  extenfion,  has  figure  in  confequence  thereof.  The 
foul  then,  if  it  exift,  hath  the  properties  of  extenfion 
and  figure  in  common  with  matter.  Moreover,  by  the 
fuppofttion  of  every  immaterial  hypothefis  (except 
thofe  of  Malebranche,  Berkeley,  and  Leibnitz),  it 
aCts  upon  body,  i.  e.  upon  matter  3  that  is,  it  attraCts 
and  repels,  and  is  attracted  and  repelled,  for  there  is 
no  conceivable  affeCtion  of  matter  but  what  is  founded 
on  its  properties  of  attraction  and  repulfion  3  and  if 
it  be  attracted  and  repelled,  its  rea£lion  muft  be  at¬ 
traction  and  repulfion.  The  foul  then  has  the  pro¬ 
perties  of  extenfion,  figure,  attraction  and  repulfion, 
or  folidity.  But  thefe  comprife  every  property  which 
matter,  as  fuch,  has  ever  been  fuppofed  to  poffefs. 

Therefore  the  foul  is  matter,  or  material.  But  by 
the  fuppofition  it  is  immaterial  3  therefore  it  does  not 
exift.  For  nothing  can  exift  whofc  exiftence  implies 
a  contradiction.”  244 

Mr  Cooper,  wre  fee,  ftill  proceeds  in  the  dircCt.  roadfliown  to 
of  mathematical  demonftration  ;  but  in  the  prefent  in-confute  it** 
ftance  we  beg  leave  to  flop  him  in  the  very  beginning  e 
of  his  courfe,  and  to  afk  where  the  univerfe,  exifts  l 
When  lie  fhall  have  given  fuch  an  anfvver  to  this  quef- 
tion  as  men  of  common  fenfe  may  be  able  to  compre¬ 
hend,  we  may  perhaps  attempt  to  tell  him  where  an 
unextended  foul  exifts.  If  this  demonftration  be  not 
a  collection  of  words  without  meaning,  the  exiftence 
of  fpace  as  a  real  thing  is  taken  for  granted.  Space, 
therefore,  has  extenfion,  and  of  courfe  figure  3  but 
'vve  believe  Mr  Cooper  will  find  fome  difficulty  in  afeer- 
taining  the  figure  of  infinite  fpace.  The  mind  certainly 
aCts  upon  body.  For  this  wtc  have  the  evidence  of 
confcioufnefs  and  experience  ;  but  we  have  no  evidence 
■whatever  that  it  muft  therefore  attraCt  and  repel,  and 
be  attracted  and  repelled.  It  has  been  already  ob- 
ferved,  that  the  mind,  whatever  be  its  fubftance,  aCts 
upon  the  body  by  energies  of  will.  What  thefe  are 
every  man  know*  with  the  utmoft  certainty  and  prcci- 
fion  3  whilft  we  may  venture  to  afl'ert,  that  no  man 
knows  precifely  wrhat  corpufcular  attraction  and  repul¬ 
fion  are,  fuppofing  the  exiftence  of  fuch  powers  to  be 
poftible.  When  we  fpeak  of  attraction  and  repulfion, 
we  have  fome  obfeure  notion  of  bodies  aCting  upon 
each  other  at  a  diftance  ;  and  this  is  all  that  we  know 
of  the  matter.  But  when  wc  think  of  an  energy  of 
the  human  will,  the  idea  of  diftance  neither  enters  nor 
can  enter  into  our  notion  of  fuch  an  energy.  Thefe 
are  faCts  which  we  pretend  not  to  prove  by  a  mathe¬ 
matical  or  a  chemical  procefs,  Every  man  muft  he 
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a!^ 6  m!? " con  v* n ce ^  ^ir  truth  by  evidence  more  complete 

thv  Hainan  ^ian  any  proof,  viz.  immediate  confcioufneis  of  his 
M;nd.  mvn  thoughts  and  volitions.  This  being  the  cafe,  we 
'  11Jay  turn  Mr  Cooper’s  artillery  again  it  himfelf,  and., 
hecaufe  mind  a&s  upon  body  by  powers  different  from 
attraction  and  repuliion,  argue  that  body  neither  at¬ 
tracts  nor  repels;  and  were  it 'true,  as  it  -is  certainly 
falfe,  that  nothing  could  adt  upon  another  but  by 
means  of  fonie  property  common  to  both,  we  might  in¬ 
fer  that  every  atom  of  matter  is  endowed  with  the 
powers  of  volition  and  intelligence,  and  by  confequence 
that  every  man  is  not  one  but  ten  thoufand  confcious 
beings,  a  conclullon  which  our  philofopher  feems  not 
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fubftituted  (hould,  even  by  the  acknowledgment  of  Of  the  Sub. 
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inclined  to  admit. 


anfwered. 


Objection*  Having  fin  idled  his  ciemorijl rations,  the  author  dates 
t°  'e' of  im  °^ier  °kje<dions  to  the  doCtrine  of  immaterialifm, 
inatemhfin  as  they  are  not  his  own  nor  new,  have  greater 

Hated  and  weight*  “  It  appears  no  more  than  reafonable  (fays 
he),  that  if  the  doCtrine  of  materialifm  be  rejeCted  as 
inadequate  to  explain  the  phenomena,  thefe  latter  fhould 
at  lead  be  explained  in  fome  manner  or  other  better 
'Upon  the  fubftituted  than  the  reje&ed  hypothefis  ;  fo  that 
it  is  reafonable  to  require  of  an  immaterialid  that  his 
'fuppofition  of  a  didinCl  foul  fliould  explain  the  ra¬ 
tionale  of  the  phenomena  of  thinking.  But,  drange 
to  fay,  fo  far  from  attempting  to  explain  thefe  phe¬ 
nomena  oil  the  immaterial  hypothefis,  it  is  acknow¬ 
ledged  on  all  hands  that  even  on  this  hypothefis  the 
phenomena  are  inexplicable.”  This  obje&ion  it  would 
certainly. be  no  difficult  talk  to  obviate;  but  from  that 
trouble,  ftiiall  as  it  is,  we  are  happily  exempted  by 
the  object  or.  “  I  would  have  it  underftood  (fays  he), 
that  no  materialift  ever  undertook  to  fay  how  percep¬ 
tion  refults  from  our  organization.  What  a  materi¬ 
als  undertakes  to  affert  is,  that  perception,  whatever 
it  be,  or  however  it  refults  from,  does  aClually  refult 
from  our  organization.”  According  to  Mr  Cooper, 
then,  the  rationale  of  thinking  is  equally  inexplicable 
by  materialifts  and  immaterial  ids ;  and  the  truth  is, 
that  we  know  the  rationale  of  hardly  any  one  operation 
in  nature.  We  fee  that  the  ftroke  of  a  racket  produces 
motion  in  a  billiard  ball  ;  but  how  it  does  fo,  we  be¬ 
lieve  no  man  can  fay.  Of  the  fad,  however,  we  are 
certain  ;  and  know  that  the  motion  is  produced  by 
feme  power,  about  the  effects  of  which  we  can  rea¬ 
son  with  precifion.  In  like  manner  we  know  with  the 
utmod  certainty,  that  we  ourfelves  have  the  powers  of 
perception  and  volition  ;  and  that  thefe  powers  cannot 
be  conceived  as  either  an  ell  or  an  inch  long.  How 
they  refult  from  the  mutual  agenev  of  an  immaterial 
and  material  fub dance  upon  each  other,  we  are  in¬ 
deed  profoundly  ignorant ;  but  that  fuch  is  the  fadl, 
and  that  they  are  not  the  refult  of  mere  organization, 
we  mud  neceffarily  believe,  fo  long  as  it  is  true  that 
the  power  of  the  entire  fyftem  is  nothing  more  than 
the  fum  or  aggregate  of  the  powers  of  all  its  parts. 
The  immaterial  hypothefis  contains  in  it  fome  thing 
inexplicable  by  man  :  The  material  hvpothefis  like- 
wife  contains,  by  the  confeffion  of  its  advocates,  fome¬ 
thing  that  is  equally  inexplicable ;  and  is  over  and 
above  burdened  with  this  contradiction,  that  the  whole 
is  fomething  different  from  all  its  parts.  It  is  there¬ 
fore  no  “  fingular  phenomenon  in  literary  hidory, 
that  one  hypothetic  fhoidd  be  HeC^ed  at  inadequate 
to  account  for  appearances,  and  that  the  hypothefis 


its  abettors,  be  fuch  as  not  only  not  to  explain  the  ltar*eof 
rationale  of  the  appearances,  but  from  the  nature  of r*ie3  ma* 
it,  to  preclude  all  hopes  of  fuch  an  explanation.”  >_  f 
This  is  exaCUy  the  cafe  with  refpeCt  to  a  vacuum  in 
adronomy.  That  hypothefis  does  not  in  the  lead 
tend  to  explain  the  rationale  of  the  motions  of  the 
planets  ;  but  yet  it  mud  be  admitted  in  preference 
to  a  plenum ,  becaufe  upon  this  lad  hypothefis  motion 
is  impoffible. 

“  Suppofing  the  exidence  of  the  foul,  it  is  an  un-  Whether  as 
fortunate  circumftance  (fays  Mr  Cooper),  that  wemany thingi 
cannot  properly  affert  pofitively  any  thing  of  it  at 
all.”  Were  this  the  cafe,  it  would  indeed  be  a  very  thefoul  as  | 
unfortunate  circumftance  ;  but  can  we  not  affert  po- of  the  body, 
fitively  as  many  things  of  the  foul  as  we  can  of  the 
body  ?  Can  we  not  fay  with  as  much  propriety  and 
certainty,  that  the  foul  has  the  powers  of  perception 
and  volition,  &c.  as  that  the  body  is  folid  and  extend¬ 
ed,  or  as  that  matter  has  the  powers  of  attraction 
and  repulfion  \  We  know  perfeCily  what  perception 
and  volition  are,  though  we  cannot  have  ideas  or  men¬ 
tal  images  of  them  ;  and  if  -our  author  knows  what 
attraction  and  repulfion  are,  we  believe  he  will  not 
pretend  to  have  of  them  ideas  entirely  abdraCted  from 
their  objeCts.  “  But  granting  the  foul’s  exidence,  it 
may  be  alked  (fays  he),  Of  what  ufe  is  an  hypothefis 
of  which  no  more  can  be  afferted  than  its  exidence  ?” 

We  have  juft  obferved  that  much  jnore  can  be  afferted 
of  the  foul  than  its  exidence,  viz.  that  it  is  fomething 
of  which  perception  and  will  are  properties  ;  and  he 
himfelf  afferts  nothing  of  matter  but  that  it  is  fome* 
thing  of  which  attraCiion  and  repulfion  are  proper¬ 
ties. 

“  This  foul,  of  which  thefe  gentlemen  (the  imma¬ 
terialid  s)  are  confcious,  is  immaterial  effentially.  Now 
I  deny  (fays  our  author),  that  we  can  have  any  idea 
at  all  of  a  fubftance  purely  immaterial.”  He  elfe- 
where  fays,  that  nothing  can  exift  which  is  not  extend*- 
ed,  or  that  extenfion  is  infeparable  from  our  notions 
of  exidence.  Taking  the  w7ord  idea  in  its  proper 
fer.fe,  to  denote  that  appearance  which  external  ob¬ 
jects  make  in  the  imagination,  it  is  certainly  true  that 
we  can  have  no  idea  of  an  immaterial  fubftance  ;  but 
neither  have  we,  in  that  fenfe,  any  idea  of  matter  ab- 
draCled  from  its  qualities.  Has  Mr  Cooper  any  idea 
of  that  which  attracts  and  repels,  or  of  attraClion  and 
repulfion,  abftracled  from  their  objeCls  ?  Pie  may,  per¬ 
haps,  have,  though  we  have  not,  very  adequate  ideas  of 
bodies  aCting  upon  each  other  at  a  didance  ;  but  as  he 
takes  the  liberty  to  fubftitute  affertions  for  arguments, 
we  beg  leave  in  our  turn  to  affert,  that  thofe  ideas  nei¬ 
ther  are,  nor  can  be*  more  clear  and  adequate  than  our 
notion  of  perception,  confcioufneis,  and  will,  united  in 
one  being. 

That  extenfion  is  no  otherwife  infeparable  from  our  Extenlioft 
notions  of  exidence  than  by  the  power  of  an  early  androt  “  lePa* 
perpetual  affociation,  is  evident  from  this  circumftancc,^^.1-^ 
that,  had  we  never  poffeffed  the  fenfes  of  fight  and  0f  exift- 
touch,  we  never  could  have  acquired  any  idea  at  all  ofence. 
extenfion.  No  man,  who  has  thought  on  the  fubjeft, 
will  venture  to  affirm,  that  it  is  abfolutely  impoffiblG 
for  an  intelligent  being  to  exift  with  no  other  fefafes 
than  thofe  of  fmell,  tafte,  and  hearing.  Now  it  is  ob¬ 
vious  that  fiich  a  being  mud  acquire  forew  notion  of  ex¬ 
idence 
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of  the  Sub-iftencc  from  his  own  confcioufnefs  :  but  into  that  notion 
ftan.e  of  extenfion  could  not  poffibly  enter  ;  for  neither  founds, 
the  Human  j.afl-GS^  fmell3,  nor  confcioufnefs,  are  extended  }  and  it  is 
,  a  fundamental  article  of  the  materialiils  creed,  that  all 
*  ^  0Ur  ideas  are  relics  of  fenfation.  Since  then  exiftence 
may  be  conceived  without  extenfion,  it  may  be  inferred 
that  they  arc  not  infeparable  from  each  other  j  and  fince 
cogitation  cannot  be  conceived  with  extenfion,  we  may 
realonably  conclude,  that  the  being  which  thinks  is  not 
extended. 

Mr  Cooper  indeed,  with  his  maflcr,  talks  of  extend¬ 
ed  ideas  and  extended  thoughts  :  but  we  mufl  affert,  in 
the  words  of  Cud  worth,  that  “  we  cannot  conceive  a 
thought  to  be  of  fuch  a  certain  length,  breadth ,  and 
t  hi  chiefs,  meafurable  by  inches  v feet,  and  yards  ;  that  we 
cannot  conceive  the  half,  or  third,  or  twentieth  part  ot 
a  thought ;  and  that  we  cannot  conceive  every  thought 
to  be  of  fome  determinate  figure,  fuch  as  round,  or  angu¬ 
lar,  fpheric  a!  ,  cubical,  cylindrical,  or  the  like.  Where¬ 
as  if  extenfion  were  infeparable  from  exiftence,  thoughts 
muft  either  be  mere  nonentities ,  or  extended  into  length, 
breadth,  and  thichnefs  ;  and  confcquently  all  truths  in 
us  (being  nothing  but  complex  thoughts)  muft  be  long, 
broad,  and  thick,  and  of  fome  determinate  figure.  The 
fame  muft  likewife  be  affirmed  of  volitions,  appetites, 
and  paflions,  and  of  all  other  things  belonging  to  cogi¬ 
tative  beings  ;  fuch  as  knowledge  and  ignorance,  wif- 
dom  and  folly,  virtue  and  vice,  &c.  that  thefe  are  eh 
ther  all  of  them  abfolute  nonentities,  or  elfe  extended  in¬ 
to  three  dimenfions,  and  meafurable  not  only  by  inches 
and  feet ,  but  alfo  by  folid  meafures,  fuch  as  pints  and 
quarts .  But  if  this  be  abfurd,  and  if  thefe  things  belong¬ 
ing  to  foul  and  mind  (though  doubtlefs  as  great  realities 
at  leaft  as  the  things  which  belong  to  body)  be  unex- 
t ended*  then  muft  the  fub fiances  of  fouls  or  minds  be 
themfclves  unextended,  according  to  that  of  Plotinus, 
pouj  ov  o&p  iocvTov,  and  therefore  the  human  foul 

cannot  be  material.” 

Mr  Cooper  employs  many  other  arguments  to  prove 
the  materiality  of  the  fentient  principle  in  man  ;  but 
the  force  of  them  extends  no  farther  than  to  make  it 
in  the  higheft  degree  probable,  that  the  mind  cannot 
exert  its  faculties  but  in  union  with  fome  organized 
corporeal  fyftem.  This  is  an  opinion  which  we  feel 
not  ourfelves  inclined  to  controvert  \  and  therefore  we 
{hall  not  make  any  particular  remarks  upon  that  part 
of  our  author’s  reafonings.  That  an  immaterial  and 
in ffifcerp.'ible  being,  fuch  as  the  foul,  is  not  liable  to 
be  diffolved  with  the  body,  is  a  fa  61  which  cannot  be 
controverted  :  for  what  has  no  parts  can  perifti  only 
by  annihilation  ,*  and  of  annihilation  the  annals  of  the 
world  afford  no  inftance.  That  an  immaterial  being, 
endowed  with  the  powers  of  perception  and  volition, 
&c.  may  be  capable  iff  exerting  thefe  powers  in  a  ftate 
of  fenaration  from  all  bodv,  and  that  at  leaft  one  im¬ 
material  Being  does  aftually  fo  exert  them,  or  other 
powers  analogous  to  them,  are  truths  which  no  man 
whole  arrogance  does  not  furpaft  his  judgment  will  ven¬ 
ture  to  deny  but  the  queftion  at  prefent  between  the 
moft  rigid  immaterialifts  a»ffi  their  opponents,  is,  whe¬ 
ther  there  be  ground  to  think  that  the  human  foul  is 
fuch  a  being  ? 

Now,  when  Mr  Baxter  and  his  followers  confident¬ 
ly  affirm,  that  human  perception  muft  neceffarily  fubfift 
after  the  diflblnt’on  of  the  prefent  mortal  and  perifhable 
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fvftem  :  and  that  the  foul,  when  difencumbered  of  Of  the  Sub- 
j  7  .  .  .  ,  /  i  —  liar  e  ot 

ti  e  Human 


all  body ,  will  have  its  faculties  greatly  enlarged  ;  they  ^  liar  e  ot 
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affirm  what  to  us  appears  incapable  of  proof.  1  hat 
a  difembodied  foul  may  perceive,  and  think,  and 
a6t,  and  that  its  powers  of  intelle&ion  may  have  a 
wider  range  than  when  they  were  circumfcribed  by  a 
corporeal  fyftem,  which  permitted  their’ action  upon 
external  objeds  only  through  five  organs  of  fenfe,  is 
certainly  pofjible  ;  and  the  argument  by  which  the  ma- 
terialifts  pretend  to  prove  it  not  poffible,  is  one  01  the 
moft  contemptible  fophifms  that  ever  difgraced  the 
page  of  philofophy.  To  affirm,  that  beeaule  our  in- 
telle6!ual  powers,  in  their  embodied  ftate,  feem  to  de¬ 
cay  with  the  fyftem  to  which  they  are  united,  the 
mind,  when  fet  free,  muft  therefore  have  no  luck 
powers  at  all,  is  equally  abfurd  as  to  fay,  that  beeaufe 
a  man  {hut  up  in  a  room  which  has  but  one  window 
fees  obje6b  lets  and  lefs  diltin6Uy  as  the  glafs  becomes 
more  and  more  dimmed,  he  muft  in  the  open  air  be 
deprived  of  the  power  of  vifion.  But  becaule  the  hu¬ 
man  foul  may,  for  any  thing  that  we  fee  to  the  con¬ 
trary,  fubfift,  and  think,  and  a&,  in  a  fe  par  ate  i  ate, 
it  does  not  therefore  neceffarily  follow  that  it  will  do 
fo  \  and  every  thing  that  we  know  of  its  nature  and 
its  energies  leads  us  to  think,  that  without  feme  kind 
of  body  by  which  to  a6f  as  by  an  inftrument,  all  it* 
powers  would  continue  dormant.  I  here  is  not  the  lha- 
dow  of  a  reafon  to  fuppofe  that  it  exifted  and  was  con- 
feious  in  a  prior  ftate  *,  and  as  its  memory  at  prefent 
unqueftionably  depends  upon  the  ftate  of  the  train, 
there  is  all  the  evidence  of  which  the  cafe  will  admit, 
that  if  it  ffiould  fubfift  in  a  future  ftate  diverted  of  all 
body,  though  it  might  be  endowed  with  new  and  en¬ 
larged  powers  of  perception ,  it  could  have  no  recodec - 
tion  of  what  it  did  and  fuffered  in  this  world,  and  there¬ 
fore  would  not  be  a  fit  obje6f  either  of  reward  or  of 
puni  foment.  This  confideration  has  compelled  many 
thinking  men,  both  Pagans  and  Chriftians,  to  fupp<  fe 
that  at  death  the  foul  carries  with  it  a  fine  material 
vehicle,  which  is  its  immediate  fi  nforium  in  this  world, 
and  continues  to  be  the  feat  of  its  recoiled  ion  in  the 
next.  Such,  as  we  have  feen,  was  the  opinion  of  Mr 
Wollafton  and  Dr  Hartley  *,  it  was  likewife  the  opinion 
of  Cudworth  and  Locke,  who  held  that  the  Supreme 
Being  alone  is  the  only  mind  wholly  feparated  from 
matter  •,  and  it  is  an  opinion  which  even  Dr  Clarke, 
one  of  the  ableft  advocates  for  immaterialifm,  would  not 
venture  pofitively  to  deny.  249 

Nor  is  this  opinion  peculiar  to  a  few  moderns.  Cud-  ancient, 
worth,  after  giving  a  vail  number  of  quotations  from 
Pythagoreans  and  Platon ifts,  which  prove  to  a  demon- 
ftration  that  they  held  the  Deity  to  be  the  only  mind 
which  perceives  and  a6!s  without  the  inftrumentali- 
ty  of  matter,  obferves,  “  from  what  hath  been  faid, 
it  appeareth,  that  the  moft  ancient  affertors  of  the 
incorporeity  and  immortality  of  the  human  foul,  yet 
fuppofi  d  it  to  be  always  conjoined  with  fome  body.” 

Thus  Hierocles  plairlv  :  «  Xcyixy  6v<rioc,  <rvp(pvig  tg,ovo-cc 
<ra/u,oi,  7rct(>x  rov  $Yl/U'tov%yov  tig  to  tivxi  cag 

pnrt  to  (rowoi  tivxi  avh )9,  unrt  uvtv  <ray.cc\og'  ecXX  ctv%v  ptv 
atrupstrov,  cc^67n^a  rovtr&di  tig  c&ucc  to  oAov  avl'Ag  ti^og. 

Tie  rationa  nature  having  always  a  kindred  body,  fo 
pr  ceeded  from  the  demir^  us,  as  that  neither  itfef  is 
body .  nor  yet  can  it  be  without  body  ;  but  though  itfelf 
be  incorporeal,  yet  its  whole  form  is  terminated  in  a 

4O  bothjT 
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°ftSceSof'^y#  Agreeably  to  tins  the  definition  which  he  gives 
the*  Human  °*  a  man  **y™n  pilot  rvpQnq  u&eiycirsv  cnapdlag, 

Mind.  a  rational  foul,  together  with  a  kindred  unmortal  body  ; 
l~~  auc^  ^ie  affirms,  that  our  prelent  animated  terreftrial 
body,  or  mortal  man,  is  nothing  but  ’slSaXov  etvfyMirov, 
the  image  of  the  true  man,  or  an  acceflion  from  which 
it  may  be  feparated.  Neither  does  he  affirm  this  only 
of  human  fouls,  but  alfo  of  all  other  rational  beings 
Tvhatioever  below  the  Supreme  Deity,  that  they  always 
naturally  afluatc  feme  body.  Wherefore  a  demon  or 
angel  (which  by  Hierocles  are  ufed  as  fynonymous 
words),  is  alfo  defined  by  him  after  the  fame  manner, 
fJI  uvov  Fcjpzlos,  a  rational  foul,  together 
with  a  lucid  body.  And  accordingly  Proclus  upon  Pla- 
to’s  T imams  ajfirmeth,  ttccvtu  'Sutpovct  re»v  npijsg&y  flovcc 
'tyvftm,  xsti  voegxv  z%uv,  Tpvffiv,  nut  Cg/ip*  ctiO^tov :  That 
every  demon,  fuperior  to  human  fouls,  hath  loth  an  Intel - 
l ecru  a  l feu  l  and  an  ethereal  vehicle,  the  entirenefs  thereof 
being  made  up  or  compounded  of  thefe  two  things.  So 
that  there  is  hardly  any  other  difference  between  de¬ 
mons  or  angels,  and  men,  according  to  thefe  philofo- 
phers,  but  only  this,  that  the  former  are  lapfable  into 
aerial  bodies  only,  and  no  further  3  but  the  latter  into 
ter  reft  rial  alfo.  Now,  Hierocles  politively  affirms  this 

to  have  been  the  true  cabala,  and  genuine  do&rine  of 
the  ancient  Pythagoreans,  entertained  afterwards  by 
Plato:  x.cii  rovro  rcav  Xlv$dyo^um  w  ^oypx,  0  ITA urm 
vtfli^ov  g|g<pj per,  cere  ir-si<rci$  |  viroTrh^ao 

| svyty$  rs  x.cii  vvioftcv  3  Trxcxv  Cuecv  n  xcti  C6vdp<v7nvr,v  if/v%n9. 
And  this  was  the  doctrine  of  the  Pythagoreans ,  which 
Plato  afterwards  declared  y  he  refetnbhng  every  both 
human  and  divine  foul  (i.  e.  in  our  modern  language, 
every  created  rational  being)  to  a  winged  chariot,  and  a 
driver  or  charioteer  both  together :  meaning  by  the  cha¬ 
riot,  an  animated  body  5  and  by  the  charioteer,  the  in¬ 
corporeal  foul  actuating  it. 

I  hat  this  Pythagorean  opinion  of  the  Deity’s  being 
the  only  mind  which  thinks  and  adls  without  material 
organs  was  very  generally  received  by  the  ancient 
Chriffians,  might  be  proved  by  a  thoufand  quotations  : 
We  lhall  content  ourfelves  with  producing  two  from 
the  learned  Origen.  “  Solius  Dei  (faith  this  philofophic 
father  of  the  church),  id  eft,  Patris,  Filii,  ct  Spiritus 
SancH,  naturae  id  proprium  eft,  ut  fine  materiali 
fubftantia,  et  abfque  ulla  corporese  adje&ionis  focietate, 
ebonite: 1  iQt;el%atur  ffibfiftere  “  Materialem  fubftantiam 

cap.  6.  '  ’  opsone  quidem  et  intellc<ftu  folum  feparari,  a  naturis 
rationalibus,  et  pro  ipfis,  vel  poft  ipfas  affe&am  videri  3 
fed  nunquam  fine  ipfa  eas  vel  vixilfe,  vel  vivere :  Solius 
f  Lib.  2.  namque  Trinitatis  incorporea  vita  exiftere  putabiturf .” 
caP-  2*  Should  Mr  Cooper  and  his  friends  afk,  What  is  the  ufe 
of  a  foul  which  cannot  a61  without  the  inftrumentality 
of  matter  ?  or  why  we  fhould  fuppofe  the  exiftence  of 
fuch  a  fubftance  ?  we  beg  leave,  in  our  turn,  to  afk 
thefe  gentlemen,  What  is  the  ufe  of  a  brain  which 
cannot  fee  without  eyes  ?  and  wffiy  they  fhould  fuppofe 
all  our  fenfations  to  terminate  in  fuch  an  internal 
fyftem,  fince  the  vulgar  certainly  fuppofe  their  fenfations 
to  fabfift  in  their  relpeftive  organs  ?  How  this  ancient 
notion,  which  makes  body  fo  eflential  a  part  of  man,  is 
confident  with  the  immortality  of  the  human  foul,  we 
ffiall  inquire  in  a  fubfequent  chapter  ;  in  which  we 
fhall  endeavour  to  aftertain  what  kind  of  immortality 
we  have  reafon  to  expefl,  and  upon  what  evidence  our 
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expectation  muff  reft.  Previous  to  this  inquiry,  how-  Of  P«rfonal 
ever,  it  is  neeeflary  to  enter  upon  another,  which  is  of  Identity, 
the  firft  importance,  and  which  every  materiali!!  has  v“  1 ' 
endeavoured  to  perplex  3  we  mean  that  which  concerns 
perfonal  identity :  for  if,  as  has  been  often  faid,  no  man 
is  the  fame  perfon  two  days  fucceffively,  it  is  of  no 
importance  to  us  whether  the  foul  be  mortal  or  im¬ 
mortal. 

Chap.  HI.  O/’Personal  Identity. 

Whether  we  are  to  live  in  a  future  ftate,  as  it  is  Perfect 
the  moll  important  queition  which  can  poffibly  be  identity* 
aiked,  fo  it  is  the  moft  intelligible  one  which  can  be 
exprefled  in  language.  Yet  firange  perplexities  have 
been  raifed  about  the  meaning  of  that  identity  or  fame- 
ne!s  of  perlon,  which  is  implied  in  the  notion  of  our  liv¬ 
ing  now  and  hereafter,  or  indeed  in  any  two  fucceffive 
moments  3  and  the  folution  of  thefe  difficulties  hath 
been  ftrangcr  than  the  difficulties  thexnfelvcs.  To  re¬ 
peat  all  that  has  been  faid  on  the  fubjeCf  would  fwell 
this  chapter  to  a  difproportionate  bulk.  We  ffiall  there¬ 
fore  content  ourftlves  with  laying  before  our  readers 
the  fentiments  of  iBilhop  Butler,  and  the  fancies  and 
demon  lira  t  ions  of  the  philofopher  of  Manchefter.  We 
are  induced  to  adopt  this  courfe,  becaufe  we  think  the 
illuftrious  biffiop  of  Durham  has  exhaufted  the  fubjetf* 
by  Hating  fairly  the  opinions  which  he  controverts,  and 
by  eftablifhing  his  own  upon  a  foundation  which  cannot 
be  fhaken,  and  which  are  certainly  not  injured,  by  the 
objeClions  of  Mr  Cooper.  f 

“  \\  hen  it  is  alked  (fays  this  philofophical  prelate*)  though  it 
in  what  perfonal  identity  confifts  ?  the  anfwer  fhould  be  canot  be 
the  fame  as  if  it  were  alked  in  what  confifts  limilitude  ea" 

or  equality  ?— that  all  attempts  to  define  would  but 
perplex  it.  .  Yet  there  is  no  difficulty  at  all  in  after-  afeertained 
taming  the  idea  or  notion  :  For  as,  upon  two  triangles  by  confei- 
being  compared  or  viewed  together,  there  arifts  to  0lT^lle^s  anc^ 
the  mind  the  notion  of  fimilitudc  3  or,  upon  twice  two  * 
and  four,  the  notion  of  equality:  fo  likewife,  upon tionijl, 
comparing  the  conftioufnefs  of  one’s  felf  or  one’s  own fubjoinedt* 
exiftence  in  any  two  moments,  there  as  immediately the  Analtr 
arifes  to  the  mind  the  notion  of  perfonal  identity . 

And  as  the  two  former  eomparifons  not  only  give 
the  notions  of  limilitude  and  equality,  but  alfo  Ihow  us 
that  two  triangles  are  fimilar,  and  that  twice  two  and 
four  are  equal  3  fo  the  latter  comparifon  not  only  gives 
us  the  notion  of  perfonal  identity,  but  alfo  Ihows  us  the 
identity  of  ourfelves  in  thefe  two  moments — the 
prefent,  fuppofe,  and  that  immediately  pall,  or  the 
preftnt  and  that  a  month,  a  year,  or  twenty  years  pall. 

In  other  words,  by  reflefting  upon  that  which  is  my  felf 
now,  and  that  which  was  my  felf  twenty  years  ago, 

I  diftern  they  arc  not  two,  but  one  and  the  fame 
felf. 

“  But  though  conftioufnefs  of  what  is  prefent  and  Thefe," 
remembrance  of  what  is  paft  do  thus  aftertain  our  per- however, 
fonal  identity  to  ourfelves  3  yet,  to  fay  that  remcm-do  not 
brancc  makes  perfonal  identity,  or  is  nccefiary  to  our  ^afiden 
being  the  fame  perfons,  is  to  fay  that  a  perfon  has  not  tit™  1 
exiiled  a  finglc  moment,  nor  done  one  a<51ion,  but  what 
he  can  remember  3  indeed  none  but  what  he  reflc&s 
upon.  And  one  fhould  really  think  it  felf-evident,  that 
conftioufnefs  of  perfonal  identity  prefuppofes  and  there¬ 
fore 
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!  fore  cannot  conftitute  perfonal  identity  any  more  than 
knowledge,  in  any  other  cafe,  can  eor.ditute  truth, 
which  it  prefuppofes. 

“  The  inquiry,  what  makes  vegetables  the  fame  in 
the  common  acceptation  of  the  word,  does  not  appear  to 
have  any  relation  to  this  of  perfonal  identity  ^  becaufe 
the  word  fame,  when  applied  to  them  and  to  perfon,  is 
not  only  applied  to  different  fubjefts,  but  is  alfo  ufed 
in  different  fenfes.  When  a  man  fwcars  to  the  fame 
tree,  as  having  flood  fifty  years  in  the  fame  place,  he 
means  only  the  fame  as  to  all  the  purpofes  of  property 
and  ufes  of  common  life,  and  not  that  the  tree  has  been 
all  that  time  the  fame  in  the  drift  philofophical  fenfe  of 
the  word  :  For  he  does  not  know  whether  any  one  par¬ 
ticle  of  the  prefent  tree  be  the  fame  with  any  one  parti¬ 
cle  of  the  tree  which  dood  in  the  fame  place  fifty  years 
ago.  And  if  they  have  not  one  common  particle  of 
matter  they  cannot  be  the  fame  tree  in  the  proper  and 
philofophic  fenfe  of  the  word  fame  ;  it  being  evidently 
a  contradiftion  in  terms  to  fay  they  are,  when  no  part 
of  their  fub dance  and  no  one  of  their  properties  is  the 
fame  j  no  part  of  their  fubdance,  by  the  fuppofition  *, 
no  one  of  their  properties,  becaufe  it  is  allowed  that 
the  fame  property  cannot  be  transferred  from  one  fub¬ 
dance  to  another  :  And,  therefore,  when  we  fay  that 
the  identity  or  famenefs  of  a  plant  confids  in  a  con¬ 
tinuation  of  the  fame  life,  communicated  under  the 
fame  organization  to  a  number  of  particles  of  matter, 
whether  the  fame  or  not  -,  the  word  fame ,  when  applied 
to  life  and  to  organization,  cannot  podibly  be  under- 
ftood  to  fignify  what  it  fignifies  in  this  very  fentence, 
when  applied  to  matter.  In  a  loofe  and  popular  fenfe, 
then,  the  life,  and  the  organization,  and  the  plant,  are 
juftly  faid  to  be  the  fame,  notwithdanding  the  perpetual 
change  of  the  parts.  But,  in  a  drift  and  philofophical 
manner  of  fpeech,  no  man,  no  being,  no  mode  of  being, 
no  any  thing,  ean  be  the  dime  with  that  with  which  it 
has  indeed  nothing  the  fame.  Now  famenefs  is  ufed  in 
this  latter  fenfe  when  applied  to  perfons.  The  identity 
of  thefe,  therefore,  cannot  fubfid  with  diverfity  of  fub¬ 
dance. 

“  The  thing  here  eonfidered,  and  demondratively,  a3 
I  think,  determined,  is  propofed  by  Mr  Locke  in  thefe 
words  :  Whether  it  (i.  e.  the  fame  felf  or  perfon)  be  the 
fame  identical  fubfance  ?  And  lie  has  fuggeded  what  is 
a  much  better  anfwer  to  the  quedion  than  that  which 
he  gives  it  in  form  :  For  he  defines  a  perfon  a  thinking 
intelligent  being ,  &c.  and  perfonal  identity,  the  famenefs 
of  a  rational  being  ;  and  then  the  quedion  is,  Whether 
the  fame  rational  being  is  the  fame  fubdance  ?  which 
needs  no  anfwer  *,  becaufe  being  and  fubdance  are  in 
this  place  fynonymous  terms.  The  ground  of  the 
doubt,  whether  the  fame  perfon  be  the  lame  fubdance, 
is  faid  to  be  this,  that  the  confeioufnefs  of  our  own  ex- 
id  ence,  in  youth  and  in  old  age,  or  in  any  two  joint 
fucceflive  moments,  is  not  the  fame  individual  a&ion, 
i.  c.  not  the  fame  eonfeioufnefs,  but  different  fuccedive 
confcioufneffes.  Now  it  is  drange  that  this  fhould  have 
occasioned  fuch  perplexities  :  for  it  is  furelv  conceivable 
that  a  perfon  may  have  a  capacity  of  knowing  fome 
objeft  or  other  to  be  the  fame  now  which  it  was  when 
he  contemplated  it  formerly  ;  yet  in  this  cafe,  where, 
by  the  fuppofition,  the  objeft  is  perceived  to  be  the 
fame,  the  perception  of  it  in  any  two  moments  cannot 
be  one  and  the  fame  perception.  And  thus,  though 
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the  fucceflive  confcioufneffes  which  we  have  of  our  Of  PcrJo  at 
own  evidence  are  not  the  fame,  yet  are  thev  confciout-  u<-^t  t:y- 1 
neffes  of  one  and  the  fame  tiling  or  objeft  j  of  the  fame 
perfon,  felf,  or  living  agent.  The  perfon  of  whofe  ex- 
idence  the  confeioufnefs  is  felt  now,  and  was  felt  an 
hour  or  a  year  ago,  is  difeerned  to  be,  not  two  perfons, 
but  one  and  the  fame  perfon  ;  and  therefore  is  one  and 
the  fame. 

“  Mr  Locke’s  obfervations  upon  this  fubjeft  appear  Falfe  no- 
hady  ;  and  he  feems  to  profefs  himfelf  diffatisfied  withtion  of 
fuppofitions  which  he  has  made  relating  to  it.  ButP|^"^ 
fome  of  thofe  hady  obfervations  have  been  carried  to  v  c 
a  drange  length  by  others  \  whofe  notion,  when  traced 
and  examined  to  the  bottom,  amounts,  I  think,  to 
this  v  4  That  perfonality  is  not  a  permanent  but  a 
tranfient  thing  :  That  it  lives  and  dies,  begins  and 
ends,  continually  :  That  no  one  can  any  more  remain 
one  and  the  fame  perfon  two  moments  together,  than 
two  fucceflive  moments  ean  be  one  and  the  fame  mo¬ 
ment  :  That  our  fubdance  is  indeed  continually  chan¬ 
ging  :  but  whether  this  be  fo  or  not,  is,  it  feems, 
nothing  to  the  purpofe  }  lince  it  is  not  fubdance,  but 
confeioufnefs  alone,  which  conditutes  perfonality  ; 
which  confeioufnefs,  being  fuccedive,  cannot  be  the 
fame  in  any  two  moments,  nor  confequcntly  the  per¬ 
fonality  con  ft  itu  ted  by  it  Hence  it  mud  follow,  *  Anfwer 

that  it  is  a  fallacy  upon  ourfelves  to  charge  our  prefent  to  Dr 
felves  with  any  thing  we  did,  or  to  imagine  our  pre-  Clai  ke*s 
fent  felves  inte reded  in  any  thing  which  befel  us  yef-  ^  ^ 
terday  *,  or  that  our  prefent  felf  will  be  intereded  * 

in  what  will  befal  us  to-morrow  *,  Alice  our  prefent  Mr  Dod~ 
felf  is  not  in  reality  the  fame  with  the  felf  of  yeder-  well,  2d 
day,  but  another  felf  or  perfon  coming  in  its  room,  44* 

and  midaken  for  it  j  to  which  another  felf  will  fuc-  ^  ’ 
ceed  to-morrow.  This,  I  fay,  mud  follow  :  for  if  the 
felf  or  perfon  of  to-day  and  that  of  to-morrow  are  not 
the  fame,  but  only  like  perfons  ;  the  perfon  of  to-day 
is  really  no  more  intereded  in  what  will  befal  the  per¬ 
fon  of  to-morrow,  than  in  what  will  befal  any  other 
perfon.  It  may  be  thought,  perhaps,  that  this  is  not 
a  jud  reprefentation  of  the  opinion  we  are  fpeaking 
of }  becaufe  thofe  who  maintain  it  allow  that  a  perfon 
is  the  fame  as  far  back  as  his  remembrance  reaches  : 

And  indeed  they  do  ufe  the  words  identity  and  fame 
perfon  *,  nor  will  language  permit  thefe  words  to  be  laid 
afide.  But  they  cannot,  confidently  with  themfelves, 
mean  that  the  perfon  is  really  the  fame  :  For  it  is  felf- 
evident,  that  the  perfonality  cannot  be  really  the  fame, 
if,  as  they  exprefsly  affert,  that  in  which  it  confids  is 
not  the  fame.  And  as,  confidently  with  themfelves, 
they  cannot,  fo  I  think  it  appears  they  do  not,  mean 
that  the  perfon  is  really  the  fame,  but  only  that  he  is  fo 
in  a  fiftitious  fenfe,  in  fuch  a  fenfe  only  as  thev  affert : 
for  this  they  do  affert,  that  any  number  of  perfons 
whatever  may  be  the  fame  perfon.  The  bare  unfold¬ 
ing  this  notion,  and  laying  it  thus  naked  and  open, 
feems  the  bed  confutation  of  it.  However,  fince 
great  drefs  is  faid  to  be  put  upon  it,  I  add  the  follow- 
ing  tilings :  ....  .  255 

44  F/'y?,  This  notion  is  abfolutcly  contradiftory  to0ver- 
that  certain  conviftion,  which  neceffarily  and  every  mo- thrown* 
ment  rifes  within  us,  when  we  turn  our  thoughts  upon 
ourfelves,  when  we  refleft  upon  what  is  pad,  and  look 
forward  to  what  is  to  come.  All  imagination,  of  a  daily 
change  of  that  living  agent  which  each  man  calls  him- 
4  O  2  felf 
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Identi  °n  ^or  an°ther,  or  of  any  fuch  change  throughout  our 
y  ^  vvhoic  prelent  life,  is  entirely  borne  down  by  our  natu¬ 
ral  fenfe  of  things.  Nor  is  it  poffible  for  a  perfon  in  his 
wits  to  alter  his  condu61  with  regard  to  his  health  or 
affairs,  from  a  fufpicion  that  though  lie  fhould  live  to¬ 
morrow  he  fhould  not  however  be  the  fame  perfon  he  i3 
to-day. 

“  Secondly ,  It  is  not  an  idea  or  abftra6l  notion ,  or 
quality,  but  a  being  only,  which  is  capable  of  life  and 
a-'Hon,  of  happinefc  and  mifery.  Now  all  beings  con- 
feiiedly  continue  the  fame  during  the  whole  time  of 
their  exiftence.  Confider  then  a  living  being  now  ex- 
iiling,  and  which  has  exifled  for  any  time  alive  :  this 
living  being  muft  ha^e  done,  and  fuffered,  and  enjoyed, 
wdiat  it  has  done,  and  fuffered,  and  enjoyed,  formerly 
(this  living  being,  I  fay,  and  not  another),  as  really  as 
it  does,  and  fuffers,  and  enjoys,  what  it  does,  and  fuffers, 
and  enjoys,  this  inftant.  All  thefe  fucceflive  actions, 
fufferings,  and  enjoyments,  are  actions,  enjoyments,  and 
fufferings,  of  the  fame  living  being  ;  and  they  are  fo 
prior  to  all  confiderations  of  its  remembering  or  forget- 
tmg,^  fince  remembering  or  forgetting  can  make  no  al¬ 
teration  in  the  truth  of  paft  matter  of  fadl.  And  fup- 
pofe  this  being  endued  with  limited  powers  of  know¬ 
ledge  and  memory,  there  is  no  more  difficulty  in  con¬ 
ceiving  it  to  have  a  power  of  knowing  itfclf  to  be  the 
fame  being  winch  it  was  feme  time  ago,  of  remembering 
fome  of  its  actions,  fufferings,  and  enjoyments,  and  for¬ 
getting  others,  than  in  conceiving  it  to  know,  or  re¬ 
member,  or  forget,  any  thing  elfe. 

“  Ihirdly ,  Every  perfon  is  confcious  that  he  is  now 
the  fame  perfon  or  felf  he  w^as  as  far  back  as  his  re¬ 
membrance  reaches  :  ffnee  when  any  one  reflects  upon 
a  paff  a£Hon  of  his  own,  he  is  juft  as  certain  of  the 
perfon  wffio  did  that  a£tion,  namely  himfelf  (the  per¬ 
fon  who  now  reflects  upon  it),  as  he  is  certain  that  the 
action  was  at  all  done.  Nay,  very  often  a  per  fun’s  af- 
furance  of  an  a61ion  having  been  done,  of  which  he  is 
abfolutely  affured,  arifes  wholly  from  the  confcioufnefs 
that  he  himfelf  did  it  :  and  this  he,  perfon  or  felf, 
muft  either  be  a  fubftanec  or  the  property  of  fome  fub- 
ftanee.  If  l \e ,  if  perfon,  be  a  fubftance  ;  then  confci¬ 
oufnefs  that  he  is  the  fame  perfon,  is  confcioufnefs  that 
he  is  the  fame  fubftance.  If  the  perfon,  or  he,  be  the 
property  of  a  fubftance,  ftill  confcioufnefs  that  he  is 
the  fame  property  is  as  certain  a  proof  that  his  fub¬ 
ftance  remains  the  fame,  as  confcioufnefs  that  he  re- 
mains  the  fame  fubftance  would  be  ;  fmee  the  fame 
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be  transferred  from  one  fubftance  to 


’  But  though  we  are  thus  certain  that  we  are 


,  q  .  -  - - - - . -  —  the 

lame  agents,  living  beings,  or  fubftances,  now,  which 
we  were  as  far  back  as  our  remembrance  reaches  ;  yet 
it  is  alked,  Whether  we  may  not  poffibly  be  deceived 
in  it  ?  And  this  queftion  may  be  afked  at  the  end  of 
any  demonftration  whatever  ;  beeaufe  it  is  a  queftion 
concerning  the  truth  of  perception  by  memory  :  and 
he  w'ho  can  doubt  whether  perception  by  memory  can 
in  this  cafe  be  depended  upon,  may  doubt  alfo  whether 
perception  by  dedu61ion  and  reafoning,  which  alfo  in¬ 
clude  memory,  or  indeed  whether  intuitive  perception 
itfelf,  can  be  depended  upon.  Here  then  'tve  can  go 
no  farther  :  for  it  is  ridiculous  to  attempt  to  prove 
the  truth  of  our  faculties,  which  can  no  othexwife  be 
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proved  than  by  the  ufe  or  means  of  tliofe  ftifpeded  fa- Of  Perfonal 
culties  themfelves.”  Identity 

1  his  reafoning,  which  we  believe  will  to  moft  men 
appear  unanfwerable,  Mr  Cooper  hopes  to  overturn  by  nK;^ 
the  following  obl'ervations  *  :  “  If  all  imagination  of  a  to  the  fore 
daily  change  in  us  be  borne  down  by  our  natural  fenfe  going  rea-  * 
of.  things,  then  (fays  he)  does  our  natural  fenfe  offoniriS- 
things  pofitively  contradict  known  fad  ;  for  a  daily,  *  TraBr, 
a  momentaneous,  change  in  us,  i.  e.  in  our  bodies) 
does  actually  take  place.”  True,  a  daily  change  in 
our  bodies  does  take  place,  and  fo  likewife  does  a 
daily  change  in  our  clothes;  but  furely  no  man  was 
ever  led  by  his  natural  fenfe  of  things  to  fuppofe,  that 
his  limbs  or  external  organs  were  the  feats  of  fenfation 
and  will,  any  more  than  that  his  coat  or  his  fhoes  were 
any  real  parts  of  his  trunk  or  of  his  feet.  But  it  is 
only  that  which  thinks  and  wills  than  any  man  con- 
ftders  in  this  cafe,  as  himfelf  or  his  perfon;  and  if 
our  natural  fenfe  of  things,  or  confcioufnefs,  tell  us, 
that  what  thinks  and  wills  has  continued  the  fame 
from  a  diftance  of  time  as  far  back  as  w^e  can  remem¬ 
ber,  it  is  certain,  that  whether  it  be  material  or  imma¬ 
terial,  it  has  continued  from  that  period,  otherwife  we 
can  be  certain  of  nothing.  “  But  (fays  our  philofo- 
pher)  other  known  and  afeertained  fa 61s  are  frequent¬ 
ly  borne  down  by  our  natural  fenfe  of  tilings  :  for  how 
many  thoufand  years  before  the  days  of  Copernicus  was 
the  motion  of  the  earth  round  the  fun  entirely  borne 
down  by  our  natural  fenfe  of  things,  which  made  us 
give  full  credit  to  the  motion  of  the  fun  round  the 
earth  ?  Do  not  the  generality  of  mankind  believe,  up¬ 
on  the  evidence  of  their  natural  fenfe  of  things,  that 
every  part  of  their  body  remains  exaClly  the  fame  to¬ 
day  as  it  was  yefterday  ?” 

To  the  former  of  thefe  queftions  we  anfwer  poll-  Anfwer  e$. 
tively,  that  before  the  days  of  Copernicus  the  motion 
of  the  earth  round  the  fun  was  not  borne  down  by  our 
natural  fenfe  of  things,  but  by  ill-founded  hypothefes 
and  inconelufive  reafonings.  By  the  natural  fenfe  of 
things,  nothing  can  be  meant,  in  this  plaee,  but  the  evi¬ 
dence  of  confcioufnefs  or  of  external  fenfation  ;  but  * 
the  aSlual  motion  either  of  the  fun  or  of  the  earth  is  not 
perceived  either  by  confcioufnefs  or  by  fenfation.  Of 
confcioufnefs  nothing  is  the  obje61  but  the  internal 
energies  and  feelings  of  our  own  minds  ;  and  with  re¬ 
gard  to  the  motion  of  the  fun  or  of  the  earth,  nothing 
is  perceived  by  the  fenfe  of  fight  but  that,  after  eon- 
fiderable  intervals  of  time,  thefe  two  great  bodies  have 
repeatedly  changed  their  places  in  the  heavens  with  re- 
fpe61  to  each  other.  This  is  all  that  on  this  fubje6l 
our  natural  fenfe  of  things  leads  us  to  believe  ;  and  is  not 
this  infallibly  true  ?  Afterwards  indeed,  by  taking  for 
granted  the  truth  of  propofitions,  for  which  neither 
fenfe  nor  confcioufnefs  affords  the  fhadow  of  evidence ; 
the  vulgar  now,  and  all  mankind  formerly,  reafoned 
themfelves  into  the  opinion,  that  the  earth  Hands  ftill, 
and  that  the  fun  moves  round  it.  In  vulgar  philo- 
fophy  it  is  taken  for  granted,  that  in  the  univerfe 
there  is  not  a  relative  but  an  abfolute  upwards  and  an 
alfo  lute  downwards  ;  that  our  heads  are  abfolutely  up¬ 
ward,  and  our  feet  downward  ;  and  that  w’ere  the  earth 
to  revolve  round  its  axis  ;  thefe  pofitions  would  be  re- 
verfed,  that  our  heads  wrould  be  placed  beneath  our 
feet,  and  that  we  ourfelves  wTould  fall  from  the  earth 

into 


Chap 


III. 


METAPHYSICS. 


66 1 


OfPerfonalinto  empty  fpace.  Upon  thefe  falfe  hypothcfes  the 
Identity.  rearon  correctly.  They  knovv  that  bodies  can- 

- - 't~—J  not&change  their  place  without  motion  ;  they  know 

that  in  the  time  of  their  remembrance  the  fun  and 
the  earth  have  been  perpetually  varying  their  places 
with  refpeft  to  each  other  ;  they  know  that  they  them- 
felves  have  never  fallen,  nor  had  a  tendency  to  fall, 
into  empty  fpace  ;  and  hence  they  infer  that  it  is  the 
fun  and  not  the  earth  that  moves  (k).  But  will  any 
man  fay  that  the  abfurd  fuppofitions  from  which  this 
eonclufion  is  logically  deduced,  have  the  evidence  ei¬ 
ther  of  fenfation  or  of  confcioufnefs,  as  the  perma¬ 
nency  of  that  living  agent  which  each  man  calls  him¬ 
felf  has  ?  #  .r  i 

To  our  authors  fecond  queftion  we  likewne.  reply 
with  confidence,  that  the  generality  of  mankind  do 
not  believe,  upon  their  natural .  fenfe  of  things,  that 
every  part  of  their  body  remains  exa&ly  the  fame 
to-day  as  it  was  yefterday.  It  would  be  flrange  in¬ 
deed  if  they  did,  after  having  repeatedly  experienced 
the  wafte  of  increafed  perfpiration  or  fweating  ;  after 
having  witnefied  men  emaciated  by  ficknefs,  and  again 
reftored  to  plumpnefs  in  health ;  and  after  having 
perhaps  loft  whole  limbs,  which  certainly  their  natural 
fenfe  of  things  teaches  them  to  conftder  as  parts  of 
their  body.  In  all  thefe  cafes,  the  generality  of  man¬ 
kind  are  as  fenfible  of  changes  having  taken  place  in 
their  bodies  as  he  who  has  attended  ever  fo  clofely  to 
phyfiological  inquiries,  though  not  one  of  them  has 
the  leaft  imagination  of  a  change  having  taken  place 
in  the  living  agent  which  each  man  calls  himfelf. 

Biffiop  Butler  obferves,  that  if  the  living  agent  be 
perpetually  changing,  it  is  a  fallacy  upon  ourfelyes  to 
charge  our  prefent  felves  with  any  tiling  we  did,,  to 
imagine  our  prefent  felves  interefted  in  any  thing  which 
befel  us  yefterday,  or  that  our  prefent  felf  will  be  in¬ 
terefted  in  what  will  befal  us  to-morrow.  To  this  ju¬ 
dicious  obfervation  our  daring  philofophcr  replies, 
“  that  as  the  man  of  to-morrow,  though  not  in  all 
points  the  fame  with,  yet  depends  for  his  exiftence  up¬ 
on,  the  man  of  to-day,  there  is  fufficient  reafon  to  care 
about  him.”  Could  he  have  faid  that  as  the  man  of 
to-day  depends  for  his  exiftence  on  the  man  of  to¬ 
morrow,  there  is  fufficient  reafon  for  the  prefent  man 
to  care  about  the  future  man  ;  or  that  as  the  man  of 
to-morrow  depends  for  his  exiftence  on  the  man  of  to¬ 
day,  there  is  to-day  fufficient  reafon  for  the  future  man 
to  care  about  the  prefent  man;  we  ftiould  in  either  cafe, 
If  the  anachronifm  had  been  kept  out  of  fight,  have 
feen  the  force  of  his  argument.  Every  man  has  Suffi¬ 
cient  reafon  to  care  about  the  ox  upon  which  he  is  to 
be  fed  ;  but  we  cannot  fo  clearly  perceive  what  reafon 
the  ox  has  to  care  about  the  man. 

Not  Satisfied,  it  would  feem,  with  this  reply,  our 
author  proceeds  to  affirm,  “  that  the  man  of  to-mor¬ 
row,  poiTeffing  a  rcminifcence  of  the  actions  of  the  man 
of  to-day,  and  knowing  that  thefe  a&ions  will  be  re¬ 
ferred  to  him  both  by  himfelf  and  others  (which  is 


certainly  knowing  that  both  himfelf  and  others  are  Perfouai 
mo  ft  iniquitous  wretches),  they  cannot  be  indifferent,  lty'j 
to  the  man  of  to-day,  ivho  looks  forward  to  the  pro¬ 
perties  of  the  man  of  to-morrow ;”  i.  e.  the  remi- 
nifcence  and  knowledge  of  a  future  man  conftitute  all 
the  relation  that  fublifts  between  a  prefent  man  and  Jus 
a&ions;  a  difeovery  worthy  of  an  original  genius. 

But  as  on  the  fubje&  of  perfonal  identity  we  pretend 
to  no  originality,  we  fhall  leave  this  proportion  to  the 
meditation  of  our  readers,  and  take  the  liberty  to  sdk 
our  author  a  queftion  or  two  refpe&ing  this  fame  re- 
minifccnce,  which  he  is  gracioufly  pleafed  to  acknow¬ 
ledge  for  a  property. 

He  defines  identity,  “  the  continued  exiftence  of 
any  being  unaltered  in  fubftance  or  in .  properties  ;” 
and  he  repeatedly  acknowledges  that  no  identical  qua¬ 
lity  or  property  can  be  transferred  from  one  fubje&  to 
another.  Let  us  now  fuppofe,  that  a  man  has  a  remi- 
nifcence  of  an  individual  a&ion  performed  a  month 
a 0*0,  and  that  this  reminifcence  is  accompanied  with  a 
confcioufnefs  that  the  a&ion  was  performed  by  him¬ 
felf.  This  fuppofition,  whether  true  or  falfe,  may  cer¬ 
tainly  be  made  ;  for  it  implies  nothing  more  than  what 
every  man  firmly  believes  of  himfelf  m  every  a&  of  re¬ 
membrance.  Let  us  again  fuppofe,  that,  at  the  di- 
ftanee  of  ten  or  twenty  years,  the  man  known  by  the 
fame  name  has  a  reminifcence  of  the  fame  a&ion,  with 
a  confcioufnefs  that  he  himfelf  performed  it.  .  Is  this 
reminifcence  the  fame  with  the  former  ?  or  is  it  a  dif¬ 
ferent  reminifcence  ?  If  it  be  the  fame,  either  the  per- 
fon  remembering  at  the  diftance  of  ten  or  twenty  years 
is  the  fame  with  him  who  remembered  at  the  diftance 
of  a  month,  or  there  is  an  identical  quality  transferred 
from  one  fubftance  to  another,  which  is  admitted  to 
be  impoffible.  If  reminifeence  be  itfelf  a  real  and  im¬ 
mediate  quality  of  any  fubftance,  and  not  the  mere 
energy  of  a  power,  and  if  the  one  reminifcence  be 
different  from  the  other,  the  fubje&s  in  which  thefe 
two  different  qualities  inhere  muft  likewife  be  dif¬ 
ferent.  Yet  the  man  who  has  the  reminifcence  at 
the  diftance  of  a  month,  has  the  evidence  ,  of  confeiouf- 
nefs  that  the  a&ion  was  performed  by  him  ;  and  the 
man  who  has  the  reminifcence  at  the  diftance  of  ten 
or  twenty  years,  has  likewife  the  evidence  of  confci¬ 
oufnefs  that  the  fame  a&ion  was  performed  by  him 
and  not  by  another.  By  the  confeffion  of  Hume  and 
of  all  philofopliers,  confcioufnefs  never  deceives  ;  but 
here  is  the  evidence  of  one  confcioufnefs  in  dirc&  op- 
pofttion  to  another  ;  and  therefore,  as  two  contradic¬ 
tory  propofttions  cannot  both  be  true,  either  . the  one  ' 
reminifcence  is  the  fame  with  the  other,  or  reminifcence 
is  no  real  quality.  That  one  a&  of  reminifcence  ftiould 
be  numerically  the  fame  with  another,  which  followed 
it  at  the  diftance  of  twenty  years,  is  plainly  impoffible; 
whence  it  ffiould  leem,  that  reminifeence  itfelf  is  no 
real  and  immediate  quality  of  any  fubftance.  But  if 
this  be  fo,  what  is  reminifeence  >  We  anfwer,  it  is 
plainly  neither  more  nor  lefs  than  the  energy  of  a  power, 


00  This  inference  too  has  been  fo  often  drawn,  that  it  conies  in  time  to  coalefce  in  the  mind  with  the 
fenfations,  from  which  the  motion  either  of  the  fun  or  of  the  earth  s  deduced  with  infallible  certainty  ;  and 
hence  it  is  confidered  as  part  of  that  truth  which  fenfation  immediately  difeovers.  See  our  chapter  oj  ASSCCI- 
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^demity^"1  ^lOirgli  dormant  between  its  energies,  remains 

v - unchanged  from  the  one  to  the  other,  and  which  be¬ 

ing  itfelf  the  real  and  immediate  quality  of  a  fubjeft, 
that  fubjeft  muft  likewife  remain  unchanged.  That 
powers  may  remain  dormant,  and  yet  unchanged, 
eveiy  man  mult  be  convinced  $  who  having  it  ruck  any 
thing  with  his  hand,  knows  that  he  has  power  to  re¬ 
peat  the  ftroke,  and  yet  docs  not  actually  repeat  it. 
I  wo  blows  with  the  hand  immediately  following  each 
other  are  numerically  different,  fo  that  the  one  can¬ 
not  with  truth  be  faid  to  be  the  other  5  but  we  have 
the  evidence  of  external  fenfe,  that  they  are  both  11  ruck 
by  the  fame  member.  In  like  manner,  two  energies  of 
reminifcence  direfled  to  the  fame  objeft,  and  fucceed- 
mg  each  other  at  any  interval  of  time,  cannot  poflibly 
be  one  and  the  fame  energy ;  but  as  the  latter  ener¬ 
gy  may  include  in  it  the  former  as  well  as  the  ob¬ 
ject  remembered  by  both,  we  have  the  evidence  of  con- 
feioufnefs  that  both  are  energies  of  the  fame  power  } 
and  wc  have  feen,  that  to  fuppofe  them  any  thing  elfe, 
may  be  demonftrated  to  involve  the  groffeft  abfurdities 
and  contradictions. 

Mr  Cooper  has  other  arguments  to  obviate  the 
force.  of  Bifhop  Burnet’s  demonftration  of  perfonal 
identity  •  fuch  as,  that  a  44  high  degree  of  Jimilarity 
between  the  two  fuccceding  men  is  fufficient  to  make 
the  one  care  about  the  other  j”  and,  that  44  a  good 
man,  knowing  that  a  future  being  will  be  puniffied  or 
rewarded  as  the  actions  of  the  prefent  man  deferve, 
will  have  a  fufficient  motive  to  do  right  and  to  ab- 
ftain  from  wrong.”  But  if  there  be  any  one  of  our 
readers  who  can  fuffer  himfelf  to  be  perfuaded  by  fuch 
affertions  as  thefe,  that  the  living  agent  which  he  calls 
himfelf  is  perpetually  changing,  and  at  the  fame  time 
that  fuch  change  is  confident  with  the  expe&ation  of 
future  rewards  and  punifhments,  he  would  not  be  re¬ 
claimed  from  his  error  by  any  reafoning  of  ours.  We 
fhall  therefore  truft  fuch  trifling  with  every  man’s 
judgment,  and  proceed  to  examine  our  author’s  de¬ 
monstration ,  that  perfonal  identity  has  no  exiflence. 
But  here  it  is  no  part  of  our  purpofc  to  accompany 
him  through  his  long  chemical  ramble,  or  to  contro¬ 
vert  his  arguments  for  the  nonidentity  of  vegetable 
and  animal  bodies.  The  only  thing  to  which,  after 
Bifhop  Butler,  we  have  aferibed  identity,  is  that  which 
in  man  is  fentient  and  confcious  ;  and  the  nonidentity 
of  this  thing,  whatever  it  be,  Mr  Cooper  undertakes  to 
demonftrate  from  the  known  properties  of  fenfations  and 
158  idea\ 

A  pretend-  This  demonftration  fets  out  with  a  very  ominous 
ed  demon-  circuinftance.  The  author,  after  condu&ing  impref- 
that 'per-  fl°nS  ah,  extra\  from  the  eternities  of  the  nerves  to 
fonal  iden-  affirms,  that  fenfations  and  ideas  are  nothing 

i ^  blit  44  mnhmis  in  the  Kvn i _ 
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tity  is  im-  but  u  motions  in  the  brain  perceived  i.  e.  when 
poffible.  a  man  thinks  he  is  looking  at  a  mountain,  not  only 
at  reft,  but  to  appearance  immoveable,  he  is  grofely 
deceived  :  for  he  perceives  nothing  all  the  while  but 
motion  in  his  brain  !  Were  not  the  defire  of  advancing 
novelties  and  paradoxes  invincible  in  fome  minds,  we 
fhould  be  aftonifhed  at  finding  fuch  an  affertinn  as 
this  fall  from  the  pen  of  any  man  who  had  paid  the 
flight  eft  attention  to  the  different  energies  of  his  own 
In  telle  61.  Motions  in  the  brain,  as  we  have  repeatedly 
•obferved,  are  the  immediate  caufes  of  our  fenfations  j 


bm  is  u  conceivable,  is  it  poffible,  that  any  thing  Of  Perfons| 
fhould  be  the  caufe  of  itfelf  ?  The  motion  of  a  fvvord  Identity. 

through  the  heart  of  a  man,  is  the  immediate  caufe  of' - v—' 

that  man’s  death  ;  but  is  the  fivord  or  its  motion  death 
itfelf,  or  can  they  be  conceived  as  being  i\ie.  fenfations 
of  the  man  m  the  agonies  of  dying  ?  But  fenfations  and 
ideas,  whatever  they  be,  exifl  in  luceeflion  ;  and  there¬ 
fore,  argues  our  demonitrator,  no  ttvo  fenfations  or 
ideas  can  be  one  and  the  fame  fenfation  or  idea.  The 
concluflon  is  logically  inferred  ;  but  what  purpofe  can 
it  pouibly  ferve  ?  Vv  hat  purpofe  !  why  it  feems  “  fenfa¬ 
tions  and  ideas  are  the  only  cxijiences  ivhofe  exijier.ee 
we  certainly  know  (a  charming  phrafe,  the  cxijlet.ee  of 
exifl ences ,  and  as  original  as  the  theory  in  which  it 
makes  its  appearance).;  and,  therefore,  from  the  na¬ 
ture  of  fenfations  and  ideas  there  is  no  fuch  thing  as 
permanent  identity.”  Indeed  !  what  then,  we  may  be 
permitted  to  afk,  is  the  import  of  the  word  we  in  this 
fentence  ?  Does  it  denote  a  ferics  of  fenfations  and  ideas, 
and  does  eath  fenfation  and  each  idea  certainly  know 
not  only  itfelf,  but  all  its  anceftors  and  all  its  defen¬ 
dants  ?  Unlefs  this  be  admitted,  we  arc  afraid  that  iome 
other  exiflence  befides  fenfations  and  ideas  muft  be  al¬ 
loy  ed  to  be  certainly  known,  and  even  to  have  fome* 
thing  of  a  permanent  identity.  Nay,  we  think  it  has 
been  already  demonftrated  (fee  Chapter  of  Time),  that 
were  there  not  fomething  permanent,  there  could  be  no 
time,  and  of  courfe  no  notion  of  a  firft  and  laft,  or  in¬ 
deed  of  fucceflion,  whether  of  fenfations  or  ideas.  And 
therefore,  if  we  have  fuch  a  notion,  which  the  author 
here  takes  for  granted,  and  upon  which  indeed  his  de¬ 
monftration  refts,  it  follows  undeniably  that  there  is 
fomething  permanent,  and  that  we  know  there  is  fome¬ 
thing  permanent,  which  obferves  the  fucccfiion  of  fen¬ 
fations  and  ideas. 

All  this,  indeed,  Mr  Cooper  in  effeff  grants  ;  for  shown*  to 
lie  is  not  much  ftartled  at  the  appearance  of  contradic-  be  abfurd 
tions  in  his  theory.  44  I  find  (fays  he),  by  perpetually  and  ddicu- 
repeated  impreffions  which  I  perceive,  that  my  hands,  Ioils‘ 
body,  limbs,  &c.  are  conne61ed,  arc  parts  of  one 
whole.  I  find,  by  perpetually  repeated  perceptions 
alfo,  that  the  fenfations  excited  by  them  are  conftantly 
fimilar,  and  conftantly  different  from  the  fenfations  ex¬ 
cited  by  others.”  He  has  then  repeated  perceptions  : 
but  how  can  this  be  poffible,  if  he  be  not  different 
from  the  perceptions,  and  if  he  do  not  remain  unchanged 
while  the  perceptions  fucceed  each  other  at  greater  or 
lefs.  intervals  of  time  ?  A  ftriking  objeft  palling  with 
rapidity  before  the  eyes  of  a  number  of  men  placed  be- 
fide  each  other  in  a  line  of  battle,  Would  undoubtedly 
excite  a  fucceflion  of  fenfations  ;  but  furely  that  fuccef- 
fion  would  not  take  place  ih  the  mind  of  any  individual 
in  the  line,  nor  could  an  J  Jingle  man  in  this  cafe  fay 
with  truth  that  he  had  repeated  perceptions  of  the  ob- 
je6L  In  like  manner,  were  that  which  is  fentient  per¬ 
petually  changing,  no  man  could  poffibly  fay  or  fup- 
pofe  that  he  had  repeated  perceptions  of  any  thing  ; 
for  upon  this  fuppofition,  the  man  of  to-day  would  have 
no  more  connexion  with  the  man  who  bore  his  name 
yefterday,  or  twenty  years  ago,  than  the  man  in  the 
line  had  with  the  firft. 

Upon  the  whole,  we  cannot  help  thinking  that  Bi- 
fliop  Butler’s  demonftration  of  perfonal  identity  remains 
unffiaken  by  the  batteries  of  Mr  Cooper.— -It  refts,  in¬ 
deed, 
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Of  Perfonaldeed,  ppon  the  folid  baas  of  concioufnefs  and  memory  ; 

Identity.  an(j  implicit  credit  be  not  given  to  the  evidence  of 
*  thefe  faculties,  we  cannot  proceed  a  ftngle  flop  in  any 
inquiry  whatever,  nor  be  certain  of  the  truth  even  of  a 
mathematical  demonftration. 

\  difficulty  But  a3  we  have  ourfelves  fuppofed,  that  to  fenfation, 

removed,  reminifcence,  and  every  aclual  energy  of  the  mind  of 
man,  the  inilrumentality  of  fome  material  fyftem  is  ne- 
ceiTary,  it  may  perhaps  be  thought  incumbent  on  us  to 
lhow  how  the  perpetual  flux  of  the  particles  of  matter 
which  compofe  the  brain,  as  well  as  all  the  other  parts 
of  the  body,  can  con  fill  with  the  identity  of  the  perfon 
who  perceives,  remembers,  and  is  confcious.  If  this 
cannot  be  done,  our  hypothecs,  ancient  and  plaufible 
as  it  is,  mull:  be  given  up  ;  for  of  perfonal  identity  it  is 
impoffible  to  doubt.  In  this  cafe,  however,  we  per¬ 
ceive  no  difficulty  ;  for  if  there  be  united  to  the  brain 
an  immaterial  being,  which  is  the  fubjedt  of  fenfation, 
confeioufnefs,  and  will,  Sec.  it  is  obvious,  that  all  the 
intclle&ual powers  which  properly  conftitute  the  per¬ 
fon,  muft  be  inherent  in  that  being.  The  material  fy¬ 
ftem,  therefore,  can  be  neceffary  only  as  an  intlrument 
to  excite  the  energies  of  thofe  powers  ;  and  lince  the 
powers  themfdves  remain  unchanged,  why  fhould  we 
fuppofe  that  their  energies  may  not  be  continually  ex¬ 
erted  by  fucceflive  inftruments  of  the  fame  kind,  as 
well  as  by  one  permanent  inffirument  ?  the  powers  of 
perception  and  volition  are  not  in  the  material  fyftem, 
any  more  than  the  fenfation  of  feeing  is  in  the  rays  of 
light,  or  the  energy  of  the  blackfmith  in  the  hammer 
“with  which  he  beats  the  anvil.  Let  us  fuppofe  a  man 
to  keep  his  eye  for  an  hour  ftcadily  fixed  upon  one  ob¬ 
ject.  It  will  not  furely  be  denied,  that  if  this  could 
be  done,  he  would  have  one  uninterrupted  and  unvaried 
perception  of  ari  hour’s  duration,  as  meafured  by  the 
clock.  Yet  it  is  certain  that  the  rays  of  light  which 
alone  could  occalion  that  perception  would  be  perpe¬ 
tually  changing.  In  like  manner,  a  blackfmith,  whilft 
he  continues  to  beat  his  anvil,  continues  to  exert  the 
lame  power  whether  lie  ufes  one  hammer  all  the  time, 
or  a  different  hammer  at  each  broke.  The  rcafon  is 
obvious;  the  eye,  with  all  its  connexions  of  brain  and 
mind  in  the  one  cafe,  and  the  perfon  of  the  fmith  in 
the  other,  remain  unchanged;  and  in  them  alone  re- 
fide  the  faculty  of  fenfation  and  the  power  of  beating, 
though  neither  the  faculty  nor  the  power  can  be  ex¬ 
erted  without  material  inflruments.  But  were  it  pof- 
fible  that  millions  of  men  could  in  the  fpace  of  an 
hour  take  their  turns  in  rotation  with  each  new  ray 
of  light,  it  is  felf-evident,  that  in  this  cafe,  there 
would  be  nothing  permanent  in  fenfation  ;  and  there¬ 
fore,  there  could  not  be  one  uninterrupted  and  unva¬ 
ried  perception,  but  millions  of  perceptions,  during  the 
hour,  totally  dillindl  from  and  unconnected  with  each 
other.  Let  us  now  fuppofe  a  man  to  fix  his  eye  upon 
an  object  for  the  fpace  of  a  minute,  and  at  the  diftance 
of  a  day  or  a  month  to  fix  it  upon  the  fame  objeft  a  fe- 
cond  time.  He  would  not  indeed,  in  this  cafe,  have 
one  uninterrupted  and  unvaried  perception,  hut  he 
would  be  confcious  of  the  energy  of  the  very  fame  fa¬ 
culty  the  fecond  time  as  at  the  firft.  Whereas  were 
one  man  to  view  an  object  to-day,  and  another  to  view 
the  fame  object  to-morrow,  it  is  obvious,  that  he  who 
fhould  be  lafl  in  the  fuccefllon  could  know  nothing  of 
the  energy  of  that  faculty  by  which  the  object  wras  per- 
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ceived  the  firft  day,  becaufe  there  would  be  nothing  Of  the  Im- 
common  to  the  two  perceptions.  ^theS^oifl 

Thus  then  we  fee,  that  perfonal  identity  may  with  (  '  . 

truth  be  predicated  of  a  compound  being,  though  the 
material  part  be  in  a  perpetual  flux,  provided  the  im¬ 
material  part  remain  unchanged  ;  and  that  of  fuch  a 
being  only  is  a  refurrection  from  the  dead  poflible. — 

For  lince  the  motions  of  the  brain  do  nothing  more 
than  excite  to  energy  the  permanent  powers  of  the 
mind,  it  is  of  no  fort  of  confequence  to  that  energy 
whether  thefe  motions  be  continued  by  the  fame  nu¬ 
merical  atoms,  or  by  a  perpetual  fucceffton  of  atoms 
arranged  and  combined  in  the  very  fame  manner.  We 
fhall,  therefore,  be  the  fame  perfons  at  the  refurrec- 
tion  as  at  prefent,  whether  the  mind  be  united  to  a 
particular  fyftem  compofed  of  any  of  the  numberlefs 
atoms  which  have  in  fuccefllon  made  parts  of  our  pre¬ 
fent  bodies,  or  to  a  fyftem  compofed  of  totally  dif¬ 
ferent  atoms,  provided  that  new  fyftem  be  organized 
in  exactly  the  fame  manner  with  the  brain  or  material 
vehicle,  which  is  at  prefent  the  immediate  inftrument 
of  perception.  This  (we  fay)  is  felf-evident ;  but 
were  the  immaterial  part  to  change  with  the  changing 
body,  a  refurrection  of  the  fame  perfons  would  be 
plainly  impoffible. 

Chap.  IV.  Of  the  Immortality  of  the  Soul. 

Wherever  men  have  been  in  any  degree  civilized,  xheimmor- 
and  in  fome  nations  where  they  have  been  in  the  mofttality  of  the 
favage  ftate,  it  has  been  the  general  perfuafion,  that  foul  the  ge 
the  mind  or  foul  fubflfls  after  the  diffolution  of  the  ?er^  belief 
body.  The  origin  of  this  perfuafion,  about  which  na~ 
difputes  have  been  raifed,  no  Chriftian  hefitates  to 
attribute  to  revelation.  The  Egyptians,  from  whom 
the  Greeks  derived  many  of  their  theological  and  phi- 
lofophical  principles,  appear  to  have  taught  the  im¬ 
mortality  of  the  foul,  not  as  a  truth  difeovered  by  the 
exertions  of  human  reafon,  but  as  a  dogma  derived 
to  them  from  the  earlicll  ages  by  tradition.  This 
indeed  may  be  confidently  inferred  from  the  charac¬ 
ter  and  conduct  of  their  firft  Greek  difciples.  Thofe 
early  wife  men  who  fetched  their  philolbphy  imme¬ 
diately  from  Egypt,  brought  it  home  as  they  found 
it,  in  detached  and  independent  plaeits.  Afterwards, 
when  fchools  were  formed,  and  when  man  began  to 
philofophize  by  hypethefis  and  fyftem,  it  was  eagerly 
inquired  upon  what  foundation  in  nature  the  belief  of 
the  foul’s  immortality  could  reft  ;  and  this  inquiry 
gave  rife  to  the  various  difquifitions  concerning  the 
fuhfance  of  the  foul,  which  have  continued  to  exer- 
cife  the  ingenuity  of  the  learned  to  the  prefent  day. 

It  was  clearly  perceived,  that  if  confeioufnefs,  thought, 
and  volition,  be  the  refult  of  any  particular  modifica¬ 
tion  of  matter  and  motion,  the  living  and  thinking 
agent  muft  pcrifli  with  the  diffolution  of  the  fyftem; 
and  it  “was  no  lefs  evident,  that  if  the  being  which 
perceives,  thinks,  and  wills,  be  not  material,  the  mind 
of  man  may  fubfift  after  the  refolution  of  the  body 
into  its  component  particles.  The  difeovery  of  the 
immateriality  of  the  mind  was  therefore  one  fcp  to¬ 
wards  the  proof  of  its  immortality  ;  and  in  the  opinion 
of  many  phiiofophers,  whole  hopes  ought  to  reft  on  a 
furer  bafis,  it  w>as  alone  a  complete  proof. — u  They 
vrho  hold  fenfative  perception  in  brutes  (fays  a  pious  ♦ 

writer) 


pre-exift 

ence 
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Jm’ fwr^ter  *)  t°  be  an  argument  for  the  immateriality  of 
*ttaSoul.°  ^ie*r  ^ou^s?  hnd  themfelves  under  the  neceftity  of  allow- 
y-— ,  ing  thofe  fouls  to  be  immortal.” 

*  See  the  The  philofophers  of  ancient  Greece,  however,  felt 
Procedure ,  not  themfelves  under  any  fuch  neceflity.  Whatever 
^Lhnitsofd  were  ^eir  opinions  refpcdling  the  fouls  of  brutes,  they 
the  Under -  clearly  perceived  that  nothing  which  had  a  beginning 
funding .  of  exiftenee  could  be  naturally  immortal,  whether  its 

262  fubftance  were  material  or  immaterial. — “  There  never 
foyers*  of ~  Was  any  t^ie  ancients  before  Chriftianity  (fay3  the 
ancient  °  accurate  Cudworth),  that  held  the  foul’s  future  perma- 
Greece  be-  nency  after  death,  who  did  not  likewife  afiert  its  pre- 
lieved  like-  exiftenee  ;  they  clearly  perceiving,  that  if  it  vrere  once 
wife  in  its  granted  that  the  foul  wras  generated,  it  eould  never  be 
proved  but  that  it  might  be  alfo  corrupted.  And, 
therefore,  the  affertors  of  the  foul’s  immortality  com¬ 
monly  began  here,  firft  to  prove  its  pre-exiftence,  pro¬ 
ceeding  thenee  to  eltablifh  its  permanency  after  death. 
This  is  the  method  of  proof  ufed  in  Plato  :  H>  %-ov  vpay 
Vi  7T£tv  sv  to)  to)  0LvQ^U7riva  u7)u  ym*6xt9  Ml  xcci  tccvt jj 

xQoivoflov  n  loixzv  v>  uvea*  Our  foul  was  fomewhere 

before  it  came  to  exifl  in  this  human  form ,  and  thence 
it  appears  to  be  immortal ',  and  as  fuch  will  fubfjl  after 
death . 

To  give  this  argument  for  immortality  any  ftrength, 
it  mufl  be  taken  for  granted,  not  only  that  the  foul 
exifted  in  a  prior  ftate,  but  that  it  exifted  from  all 
eternity ;  for  it  is  obvious,  that  if  it  had  a  beginning 
in  any  date,  it  may  have  an  end  either  in  that  date 
or  in  another.  Accordingly,  Plato  afterts  in  plain 
terms  its  eternity  and  felf-exi Hence,  which,  as  we  learn 
from  Cieero,  he  infers  from  its  being  the  principle  of 
motion  in  man.  “  Quin  etiam  ceeteris,  quee  moventur, 
hie  fons,  hoc  principium  eft  movendi.  Principii  autem 
nulla  ef  origo .  Nam  ex  prineipio  oriuntur  omnia  :  ip- 
fum  autem  nulla  ex  re  alia  nafei  poteft  :  nec  enim  efiet 
id  principium,  quod  gigneretur  aliunde  f .”  This,  it 
muft  be  acknowledged,  is  very  contemptible  reafoning  \ 
but  the  opinion  whieh  it  was  intended  to  prove  was 
held  by  all  the  philofophers.  They  wrere  unanimous  in 
maintaining  the  fubfance  of  the  foul,  though  not  its 
perfonulity ,  to  be  eternal  a  parte  ante  as  well  as  ad  par¬ 
tem  pof  ;  and  Cicero,  w7here  he  tells  us  that  this  opi¬ 
nion  pafted  from  Pherecydes  Syt'us  to  Pythagoras,  and 
from  Pythagoras  to  Plato ,  expreftes  their  notion  of  the 
foul’s  duration  by  the  word  fempiternus  J,  whieh,  in  its 
original  and  proper  fenfe,  is  applicable  only  to  that 
which  has  neither  beginning  no<*  end. 

Indeed  none  of  the  philofophers  of  ancient  Greeee 
appear  to  have  believed  a  creation  (fee  Creation)  pof- 
fjble :  for  it  was  a  maxim  univerfally  received  among 
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them,  De  nihil 0  nihil fit,  in  nihilwn  nil  poffe  reverti  ;  OftheIm. 
that  nothing  can  come  from  nonentity ,  or  go  to  norientity.  mortality  0f 
This  maxim,  as  held  by  the  theiftical  philofophers,  the  . Soul- 
learned  Cudworth  labours  to  interpret  in  a  fenfe  agree-  T  U 
able  to  our  notions  of  the  origin  of  the  wrorld  ;  but  the 
quotations  urged  by  himfelf  muft  convince  every  com¬ 
petent  reader  that  on  this  occafion  he  labours  in  vain. 

For  inftance,  when  Ariftotle  writes  of  Parmenides  and 


Meliftus,  that  ov&iy  ytvzo-Qou  (poctnv  ovet  1  (p&iigir&xi  rati 
ovhav,  they  fay  that  jig  real  entity  is  either  made  or  de - 
froyed;  what  can  be  his  meaning,  but  that  thofe  phi¬ 
lofophers  taught  that  nothing  could  be  either  created  or 
annihilated  ?  He  teftihes  the  fame  thing  of  Xenophanes 
and  Zeno ,  when  he  fays  that  it  wras  a  fundamental  prin¬ 
ciple  of  their  philofophy — pn  zybzyji^ou  yivurdoti  pr^iv  zk 
pr^zvog — that  it  is  impojjible  that  any  thing  Jhould  be 
made  out  of  nothing .  And  of  Empedocles,  when  he  re¬ 
lates  cc7rctv\c&  Tccvjet  KooKiivoq  opoRoyu  oil  i>c  ri  (XV)  ovlog 
ccp.n%ccvov  171  ytvicrdcci  to  rt  ov  z%ohhvcr9cci  ctrwvTcv  xou 
tov  -That  he  acknowledges  the  very  fame  thing  with  other 
philofophers ,  viz.  that  it  is  impojfible  that  any  thing  Jhould 
be  made  out  of  nothing ,  or  perifb  itito  nothing .  But  it  is 
needlefs  to  multiply  quotations  refpedling  the  opinions 
of  fingle  philofophers.  Of  all  the  phyliologers  before 
himfelf  and  Plato,  Ariftotle  fays,  without  exception, 

TTZgl  Tecv TY,q  Op.6yVO)(XOVOV<Tl  TV)g  dofcyg  01  7TZ^l  $V<riO)g,  6Tt  TO 
yiyvoptvov  zx  p.v)  ciTcov  yiyvzrQou  ctetwotTov  f — 2  hat  they  a -  f  Physic^ 
gree  in  this  opinion ,  that  ii  is  impojjible  that  any  thing  lib.  i. 
Jhould  be  tnade  out  of  nothing:  and  he  calls  this  thecaP*5* 
common  principle  of  naturaliiis  \  plainly  intimating, 
that  they  eonfidered  it  as  the  greateft  abfurdity  to  fup- 
pofe  that  any  real  entity  in  nature  eould  either  be 
brought  from  nothing  or  reduced  to  nothing. 

1  he  author  of  the  IntelleElual  System ,  in  order,  per¬ 
haps,  to  hide  the  impiety  of  this  principle,  endea¬ 
vours  to  perfuade  his  readers,  that  it  was  urged  only 
againft  the  hypothefis  of  forms  and  qualities  of  bodies 
eonfidered  as  real  entities,  diftindl  from  matter.  But 
how  it  could  be  fuppofed  to  militate  againft  that  parti¬ 
cular  opinion,  and  not  againft  the  pofiibility  of  all 
ereation,  is  to  us  perfe&ly  inconceivable.  The  father 
of  the  fchool  which  analyzed  body  into  matter  and 
form,  together  with  by  far  the  greater  part  of  his  fol¬ 
lowers,  taught  the  eternity  of  both  thefe  principles  (l)  ^ 
and  therefore  maintained,  as  ftrenUoufly  as  any  atomift, 
the  univerfal  maxim,  De  nihil 0  nihil Jit .  Even  Plato 
himfelf,  whofe  dodlrine  of  ideas  is  fuppofed  to  wear  a 
more  favourable  afpeft  than  Ariftotle’s  forms  to  the 
truths  of  revealed  religion,  taught  the  eternity  of  mat¬ 
ter ;  but  whether  as  a  felf-exitting  fubflance,  or  only 
as  an  emanation  from  the  Deity,  is  a  queition  which 

has 


(l)  Xrijlotelem ,  et  plerofque  Peripatetieorum,  in  vulgus  notum  eft,  in  hac  fuiflfe  fententia — nec  natum  efTe, 
nec  intei'iturum  unquam  hunc  mundum.  Vid.  PETRUS  GASSENDUS  Physic .  fedl.  i.  lib.  i.  eap.  6.  JAC.  ThOMA- 
SIUS  de  Stoica  tnundi  exufione,  Dili.  4.  et  alii.  Plures  ita  hand  dubie  fenferunt  philofophorum  veterum.  Hinc 
video  Manjlium  in  Afronomico,  lib.  i.  inter  philofophorum  de  mundo  fententias  hanc,  ac  fi  praecipua  efiet, 
primo  commemorare  loco  : 

^uem  five  ex  nullis  repetentem  fetnina  rebus , 

Natali  %UOQUE  EGERE  placet,  femperque  FUISSE , 

Et  FORE,  PRINCIPIO  par  iter  FATOQUE  carentem , 

Mo fh eim^s  edition  of  CudwortK's  IntelleBual  System ,  lib.  i.  cap.  3,  feft.  33.  note  60.  On  this  fubje£l  fee  alfo  At!-* 
dent  Metaphysics . 


Chap.  IV.  .M  E  T  A  P 

Of  the  Im-  has  been  difputed.  That  he  admi  tted  no  proper  crea- 
mortality  of  tjon?  may  \yC  confidently  inferred  from  Plutarch  $  tv  ho, 
the  Sou .  wr*t*ng.  Up0n  the  generation  of  animals,  according  to 
the  doCtrine  laid  down  in  the  Ti true  us,  has  the  follow¬ 
ing  p  tillage  :  BsA  nov  ovv,  IT  A  xravt  vr  u&oxevovg  rov  pzv  xocr- 
ftov  vivo  iteov  yeyovivxi  MysiP  xx:  xsav'  0  |«'.v  yxp  tcxXXig-og 
row  yeyovoruv  0*^2  x^i^og  rcov  xtrim  r/jv  OTSIAN  xxi 
TAIIN  g|  qg  yiyovev  ov  yivopAvw,  xXXx  vTTCKetuevqv  xei  ro/ 
€}yi{6vovgy&  tig  <hx&  scrtv  kxi  rx%w  xvrng,  xxi  7V(>og  «| op,oi&<nv, 
tog  cfvvxrov  rtv  wx^argpiv*  ov  yet g  rov  ftq  ovrog  vi  yzveng, 

xXX*  ex  rov  ftvi  xxXug,  ^ 1 1$  txxvag  g gfivrog,  tog  oixixg  xxi 
#  Pint.  0p>  itoxnov,  xxi  xvdgixvrog  *.  It  is  therefore  better  for  us  to 
tom.  ii.  follow  Plato ,  and  to  fay  and  Jing  that  the  world  was 

P*  I0I4‘  made  by  God.  For  as  the  world  is  the  bejl  of  all  works , 

fo  is  God  the  bef  of  all  caufes.  N evert helefs,  the  SUB¬ 
STANCE  or  MATTER  out  of  which  the  world  was  made , 
was  NOT  itfelf  made ,  but  ivas  always  ready  at  hand , 
and fubjetl  to  the  artificer ,  to  be  ordered  and  difpofed  by 
him .  For  the  making  of  the  world  was  not  the  produc¬ 
tion  of  it  out  of  nothing ,  but  out  of  an  antecedent  bad 
and  diforderly fate ,  like  the  making  of  a  houfe ,  garment , 
or  fatue. 

If,  then,  this  be  a  fair  reprefentatioii  of  the  fenti- 
ments  of  Plato,  and  furely  the  author  underltood  thofe 
fentiments  better  than  the  mod  accomplished  modern 
Scholar  can  pretend  to  do,  nothing  is  more  evident, 
than  that  the  founder  of  the  academy  admitted  of  no 
proper  creation,  but  only  taught  that  the  matter 
which  had  exifted  from  eternity  in  a  chaotic  date,  was 
in  time  reduced  to  order  by  the  Demiurgus  or  Supreme 
Being.  And  if  Such  were  the  fentiments  of  the  divine 
Plato,  we  cannot  hefitate  to  adopt  the  opinion  of  the 
excellent  Mofheim,  which  the  reader  will  probably  be 
pleafed  to  have  in  his  own  words  :  u  Si  a  Judaeis  difee- 
das,  nefcio  an  ullus  antiquorum  philo fophorum  mundum 
negaverit  aeternum  efle.  Omnes  mihi  mternum  profefli 
videntur  efle  mundum  :  hoc  uno  vero  disjunguntur, 
quod  non  null:-  ut  Arif  0  teles,  for  mam  et  mater  iam  fimul 
hujus  orbis,  alii  vero,  quorum  princeps  facile  Plato, 
materiam  tantum  re  tern  am,  formam  vero,  i\  Deo  com- 
f  Notes  on  paratam,  dixerunt  f 

Cudzvarth's  Now,  it  is  a  fa£l  fo  generally  known,  as  not  to  Hand 
Intellectual nCed  of  being  proved  by  quotations,  that  there  was 
Syjlem.  not  among  them  a  Angle  man  who  believed  in  the 
cxifience  of  mind  as  a  being  more  excellent  than  mat¬ 
ter,  and  eflentially  different  from  it,  who  did  not  hold 
the  Superior  of  at  lead  equal  antiquity  with  the  infe¬ 
rior  fubftance.  So  true  is  this,  that  Synefius,  though 
a  Chriflian,  yet  having  been  educated  in  one  of  the 
Schools  of  philofophy,  could  not,  by  the  hopes  of  a 
bifliopric,  be  induced  to  dilTemble  this  Sentiment :  xps- 
\Epif  105.  Ag*  mv  \J /v%r,v  ovx  x%u vtr&>  non  a-cdxxrog  vre^oyevYi  vopi^eivji. 

— I  fiall  never  be  perf  aided  to  think  my  foul  younger 
than  tnif  body .  This  man  probably  believed,  upon  the 
authority  of  the  Scriptures,  that  the  matter  of  the  vifi- 
ble  world  was  created  in  time  \  but  he  certainly  held 
with  his  philofopliic  maders,  that  his  own  foul  was 
as  old  as  any  atom  of  it,  and  that  it  had  confequently 
exided  in  a  prior  date  before  it  animated  his  prefent 
body. 

Thofe  who  maintained  that  the  world  was  uncreated, 
maintained  upon  the  fame  principle  that  their  fouls 
Were  uncreated  like  wife  ;  and  as  they  conceived  all  bo¬ 
dies  to  be  formed  of  one  fird  matter,  fo  they  conceived 
all  fouls  to  be  either  emanations  from  the  one  fird  Mind, 
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or  difeerpted  parts  of  it.  Aridotlc,  who  didinguifhes  Of 
between  the  intellectual  and  fenfitivc  fouls,  fays  expre  fs- 
ly  of  the  former,  that  it  “  enters  from  without,  and  is  ull 
DIVINE  adding  this  reafon  for  his  opinion,  that  u  its 
energy  is  not  blended  with  that  of  the  body — Xeinrxi 
tie  rov  vow  (.tovov  6v^x  ev  stv eirizvxi.  xxi  h.ov  e ivxi  p>ov oy*  ov%± 
yotg  xvrov  tvj  £ ve^yzix  xoivavei  <r&pUTixyi  evigyux'* .  As  to  the  #  Gene- 
Stoics,  Cleanthes  held  (as  Stobseus  informs  usf),  that raticie 
6t  every  thing  was  made  out  of  one,  and  would  be  A?iunali- 


um%  lib.  ii. 
cap.  3. 
}\Eclog. 


264 

They  iup- 
pofeft  all 
fouls  to  be 
emanations 
from  the 
Srft  mind ; 


again  refolvcd  into  one.”  But  let  Seneca  fpcak  for 
them  all :  “  Quid  ed  autem,  cur  non  exi dimes  in 
divini  aliquid  exidere,  qui  Dei  pars  cd  ?  Totum  hoc,  ihyf-  c.  20. 
quo  continemur,  et  unura  ed,  et  Deus :  et  focii  ejus  fu- 
mus,  et  membra  J — Why  Jhould  you  not  believe  fume-  j  Epj/l.  92. 
thing  to  be  divine  in  him ,  who  is  indeed  PART  OF  G-OD'I 
That  WHOLE  in  which  we  are  contained  is  ONE ,  and 
that  one  is  GOD  ;  we  being  his  companions  and  MEM¬ 
BERS.  Epicletus  fays,  The  fouls  of  men  have  the  near- 
eft  relation  to  God,  as  being  PARTS  or  FRAGMENTS  cf 
him ,  DISCERPTED  and  TORN  from  his  SUBSTANCE; 

•crvvcCpeig  ru  ha,  hre  uvrov  po^ia  overou  kxi  XTV0<r7VX(rp.xrx^ 

Plato  writes  to  the  very  fame  purpofe,  when,  without 
any  foftening,  he  frequently  calls  tlie  foul  God,  and  part 
of  God.  And  Plutarch  lays,  that  u  Pythagoras  and 
Plato  held  the  foul  to  be  immortal  \  for  that,  launching 
out  into  the  foul  of  the  univerfe,  it  returns  to  its  parent 
and  original — nv0a>yogxg,  UXocluv,  apQxglov  nvxi  r/,v  tyvyjw' 
i\iov(rxv  ycto  Hg  ry\v  rov  vruvlog  ipv%iiv,  avctftUgLiv  7V^og  ro  opo- 
peveg\\.”  Plutarch  declares  his  own  opinion  to  be,  that  [|  Be  Pla- 
u  the  foul  is  not  fo  much  the  work  and  production  of^z*J  ^hilo- 
God,  as  a  PART  of  him ;  nor  is  it  made  BY  him,  but(^ 

FROM  him,  and  out  of  him  :  ^  h  ovk  egyov  en  ^-7. 

vov,  ctXXa  xxi  (xe^og*  YII*  xvlov,  xX>l  AH*  xvrov,  xx  EE 
, xvrov  yeyovzv  But  it  is  needlefs  to  multiply  quota- 5  Plato 

tions.  Cicero  delivers  the  common  fentiments  of  his  %^/?- 
Greek  maders  on  this  head,  when  he  fays  *j|,  u  A  na-  ^  ^ilb* 
tura  deorum,  ut  doCtiffimis  fapientidimifque  placuit,  j  cap. "^9. 
haustos  animos  et  libatos  habemus.”  And  again  :  1 

u  Kumanus  autem  animus  decerptus  ex  mente  di- 
Vina  :  cum  alio  nullo,  nifi  cum  ipfo  Deo  (fi  hoc  fas  ,ed 
diCtu),  comparari  poted.” 

Whild  the  philofophers  were  tlius  unanimous  in  Eut  differ- 
maintaining  the  foul  to  be  a  part  of  the  felf-exident m  (,?'m 
Subdance,  they  differed  in  opinion,  or  at  lead  expref-^^^ ^ 
fed  themfelves  differently,  as  to  the  mode  of  its  fepa-  ^e{r  fepa. 
ration  from  its  divine  parent.  Cicero  and  the  Stoics  ration.  * 
talk  as  if  the  Supreme  Mind  were  extended,  and  as  if 
the  human  foul  were  a  part  literally  torn  from  that 
mind,  as  a  limb  can  be  torn  from  the  body.  The  Pv- 
tbagoreans  and  Platon  ids  feem  to  have  confidered  all 
fouls  as  emanations  from  the  divine  Subdanee  rather 
than  as  parts  torn  from  it,  much  in  the  fame  way  as 
rays  of  light  are  emanations  from  the  fun.  Plato,  in 
particular,  believed  in  two  felf-exident  principles,  God 
and  matter.  The  former  he  confidered  as  the  fupreme 
Intelligence,  incorporeal,  without  beginning,  end,  or 
change  $  and  didinguifhed  it  by  the  appellation  of  ro 
xyx&tv,  the  Good .  Matter,  as  fubfiding  from  eternity, 
lie  confidered  as  without  any  one  form  or  quality  what¬ 
ever,  and  as  having  a  natural  tendency  to  diforder.  Of 
this  chaotic  mafs  God  formed  a  perfeCl  world,  after  the 
eternal  pattern  in  his  own  mind,  and  endowed  it  with 
a  foul  or  emanation  from  himfelf.  In  the  language  of 
Plato,  therefore,  the  univerfe  being  animated  by  a  foul 
which  proceeds  from  God,  is  called  th $  f on  of  God ; 

4  P  and 
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Oftbe  Im-  and  feveral  parts  of  nature,  particularly  the  heavenly 
^h^Soul^ bodies,  are  gods.  The  human  foul,  according  to  him, 
i- , _ ..  ' ,  is  derived  by  emanation  from  God,  through  the  inter¬ 

vention  of  this  foul  of  the  world ;  and  receding  farther 
from  the  firft  intelligence,  it  is  inferior  in  perfection 
to  the  foul  of  the  world,  though  even  that  foul  is  de- 
bafed  by  fome  material  admixture.  To  account  more 
fully  for  l he  origin  and  prefent  fiatc  of  human  fouls, 
*  Enfield's  Plato  fuppofes  that  u  when  God  formed  the  uni- 
ver^e>  be  ^eParated  from  the  foul  of  the  world  infe- 
Brucker's  r^or  f°uls>  equal  in  number  to  the  liars,  and  affigned 
Hi/lot y  of  to  each  its  proper  ceiefiial  abode  ;  but  that  thofe 
Bbilofopby.  fouls,  (by  what  means,  or  for  what  reafon,  does  not 
appear),  were  fent  down  to  the  earth  into  human  bo¬ 
dies,  as  into  fepulchres  or  prifons.”  He  aferibes  to 
this  caufe  the  depravity  and  mifery  to  which  human 
nature  is  liable  •,  and  maintains,  that  it  “  is  only  by 
difengaging  itfelf  from  all  animal  paflions,  and  riling 
above  fenlible  objedls,  to  the  contemplation  of  the 
world  of  intelligence,  that  the  foul  of  man  can  be  pre¬ 
pared  to  return  to  its  original  flate.”  Not  inconlilt- 
ently  with  this  do&rine,  our  philofopher  frequently 
fpeaks  of  the  foul  of  man  as  confilting  of  three  parts  : 
or  rather  he  feems  to  have  thought  that  man  has  three 
fouls  \  the  firft  the  principle  of  intelligence,  the  fe- 
cond  of  paffion,  and  the  third  of  appetite  (m)  j  and 
to  each  he  affigns  its  proper  place  in  the  human  body. 
But  it  was  only  the  intellectual  foul  that  he  confidered 
as  immortal. 

Ariltotle  taught,  in  terms  equally  exprefs,  that  the 
human  foul  is  a  part  of  God,  and  of  courfe  that  its  fub- 
Aancc  is  of  eternal  and  neeeffary  cxiftence.  Some  of 
his  followers,  indeed,  although  they  acknowledged  two 
jirfi  principles ,  the  active  and  the  paffive,  yet  held,  with 
the  Stoics,  but  one  fulfil  atice  in  the  univerfe  ,  and  to 
reconcile  thefe  two  contradictory  propofitions,  they 
were  obliged  to  fuppofe  matter  to  be  both  aCtive  and 
pafiive.  Their  doCtrine  on  this  fubjeCt  is  thus  deliver¬ 
ed  by  Cicero  :  “  De  natura  ita  dicebant,  ut  earn  divide- 
rent  in  res  duas,  ut  altera  effet  efficiens,  altera  autem 
quafi  huic  fe  proebens,  ea  quse  efRceretur  aliquid.  In  eo, 


HYSICS.  Part  III. 

quod  efficcret,  vim  efie  ccnfebant  j  in  eo  autem  quod  effi-  Of  thdm* 
ceretur,  materiam  quandam  ;  in  utrooue  tamen  u-  mortality  of 
TRUMQUE.  Ncque  enim  materiam  ipfam  cohcrere  po- , t^ie  Sou'- 
tuiile,  11  nulla  vi  continereiur,  neque  vim  sine  aliqua  v 
MATERIA  y  nihil  elh  enim,  quod  non  alicubi  elfe  coga- 
turf.”  They  divided  nature  into  two  things,  as  the  firfi  f  Academi- 
principles  ;  one  whereof  is  the  efficient  or  artificer ,  the  other  cium,  lib.  j. 
that  which  ofi'ers  itfelf  to  him  for  things  to  be  made  out  caP‘  ^ 
of  it .  In  the  efficient  principle ,  they  acknowledged  aElive 
force  ;  in  tke  paffive,  a  certain  matter  ;  but  fo ,  that  in 
EACH  BOTH  OF  THESE  WERE  TOGETHER  :  for af muck 
as  neither  the  matter  could  cohere  together  utilefs  it  were 
contained  by  fome  aElive  force,  nor  THE  ACTIVE  FORCE 
SUBSIST  OF  ITSELF  WITHOUT  MATTER ;  becaufe  that 
is  nothing  which  maij  not  be  compelled  to  be  fo  mew  here . 
Agreeably  to  this  ftrange  doCtrine,  Arrian,  the  inter¬ 
preter  of  EpiCtetus,  fays  of  himfelf,  upi  ctv0%o7ros, 
toov  7ravla)v,  oi;  Kptgctg,  u  I  am  a  man  (a  part  of  the 
to  Trow  or  univerfe ),  as  an  hour  is  part  of  the  day.” 

Ariltotle  himfelf  is  generally  fuppofed  to  have  be¬ 
lieved  in  the  external  exigence  of  twTo  fubltances,  mind 
and  matter  ;  but  treating  of  the  generation  of  animals, 
he  fays,  ivh  to  7rccvh  Qigpolns  y]/v%iX7),  cog  tivx  7 tccfla 

wxi  vrMgn  ho  c-wurrctTcti  Tocgyag  o7rorccv  f  De  Gene- 

Ill  the  univerfe  there  is  a  certain  animal  heaty  fo  as  thatrat\one  t 
after  a  manner  all  things  are  full  of  mind ;  wherefore 
they  are  quickly  completed  (< or  made  complete  animals )  llt  W*  C^’ 
when  they  have  received  a  portion  Gf  that  heat .  This 
heaty  from  which,  according  to  Cicero  ||,  the  Stagyritell  Tufcul 
derived  all  fouls,  has,  it  mult  be  confeffed,  a  very  ma-hh.  i.  c.  3. 
terial  appearance ;  infomuch  that  the  learned  Molhcim 
feems  to  have  been  doubtful  whether  he  admitted  of 
any  immaterial  principle  in  man  j  but  for  this  doubt 
there  appears  to  us  to  be  no  folid  foundation.  Ariltotle 
exprcTly  declares,  that  this  heat  is  not  fre  nor  any  fuch 
power ,  but  a  fpirit  which  is  in  the  feeds  or  elementary 
principles  of  bodies  ;  tovto  ov  ttv^,  ovh  roiccvrn  dvvccpig 
s<rnv,  ctWoo  to  epTrs^iXocp^ccvofavoy  sv  too  ttvio^ooti  kcu  tv  rot 

7rnv  pet  $.  And  as  the  excellent  perfon  himfelf  §  De  Genc- 
acknowledges  (n),  that  Ariltotle  taught  the  exiltence  rat[one  t 
of  two  principles,  God  and  matter,  not  indeed  fubfilt- 

irigc.3. 


(m)  “  Plato  triplicem  fmxit  animam  cujus  principatum,  id  eft,  rationem,  in  eapite,  licut  in  arce,  pofuit :  et 
duas  partes  feparare  voluit,  iram  et  cupiditatem,  quas  loeis  difcluht ;  iram  in  peCtore,  cupiditatem  iubter  prsecor- 
dia  locavit.”  Ciceroni’s  Tufc.  uefi .  lib.  i.  cap.  10. 

This  hypothecs  has  been  adopted  by  the  learned  author  of  Ancient  Metaphyfics  :  but  it  cannot  be  proved  by 
argument,  and  is  in  direCt  oppoiition  to  confcioufnefs.  Were  there  three  diltinCt  minds  in  each  man — the  princi¬ 
ples  of  intelligence,  of  paffion,  and  of  appetite,  it  is  obvious  that  each  man  would  be  three  perfonsy  and  that  none 
of  thefe  perfons  could  know  any  tiling  of  the  powers  and  properties  of  the  other  two .  The  intelligent  perfon  could 
not  reafon  about  paffion  or  appetite  ;  nor  could  the  perfons  w  ho  know  nothing  but  paffion  and  appetite  reafon 
about  intelligence,  or  indeed  about  any  thing  elfe.  The  very  queltion  at  iffuc,  therefore,  furnilhes  the  moil  com¬ 
plete  proof  poflible,  that  the  fame  individual  which  each  man  calls  himfelf,  is  the  principle  of  intelligence,  of 
paffion,  and  of  appetite ;  for  if  the  Platonic  hypothecs  were  true,  that  queltion  could  never  have  been  ilarted,  as 
no  one  individual  of  the  human  race  could  have  underltood  all  its  terms.  It  may  be  jutl  worth  while  to  mention, 
that  the  author  of  Ancient  Metaphyfics,  attributing  all  motion,  and  even  the  coherence  of  the  minute  particles 
of  body,  to  the  immediate  agency  of  mind,  of  courfe  furnilhes  every  human  body  with  at  lealt  four  minds . 
This  fourth  mind  differs  not  from  the  plafiic  nature  of  Cudworth,  and  is  likevufe  a  Platonic  notion  apparently 
better  founded.  That  there  are  in  our  bodies  motions  perpetually  carried  on  by  the  agency  of  fome  thing  which 
is  not  the  principle  of  either  our  intelligence,  our  paflions,  or  our  appetites,  is  a  faft  which  cannot  be  denied  '7 
but  if  thofe  motions  proceed  immediately  from  mind,  it  mull  either  be  from  the  fupreme  mind,  or  from  fom efub- 
ordinate  mind,  afting  under  the  fupreme,  but  wholly  diflinB  from  and  independent  of  that  which  each  man  calls 

himfelf.  #  .  . 

(n)  “  Non  cum  illis  componi  prorfus  potefl  ARISTOTELES,  qui  bina  rerum  feparataque  ftaluunt  principia, 

Deum 
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Of  the  Im-  ing  feparately,  but  eternally  linked  together  by  the 
mortality  of  cl0feft  union  ;  we  think  it  follows  undeniably,  that  this 
tke  Soui‘  heat,  from  which  he  derived  all  fouls,  mull  be  that 
Uu"~~v  nund  which  he  called  God ,  and  which  he  confidcred  as 
the  actuating  foul  of  the  univerfe. 

Upon  thefe  principles  neither  Ariftotlenor  the  Stoics 
could  believe  with  Plato,  that  in  the  order  of  nature 
there  was  firft  an  emanation  from  the  Supreme  Mind 
to  animate  the  univerfe,  and  then  through  this  univer- 
fal  foul  other  emanations  to  animate  mankind.  ^  I  he 
Stagyrite  believed,  that  the  Supreme  Mind  himfelf  is 
the  foul  of  the  world,  and  that  human  fouls  arc  imme¬ 
diately  derived  from  him.  I  he  genuine  Stoics,  ac¬ 
knowledging  but  one  fubftance,  cf  neeeflity  confidercd 
both  the  fouls  and  bodies  of  men  as  portions  oi  that 
fubftance,  which  they  called  to  zv  ;  though  dill  they 
affe£led  to  make  fome  unintelligible  diftin&ion  between 
body  and  mind.  But  however  the  various  fchools  dif¬ 
fered  as  to  thofe  points,  they  were  unanimous  as  to  the 
foul’s  being  a  part  of  the  felf-exifting  Subdance  ;  and 
Cicero  gives  their  whole  fyftem  from  Pacuvianus  in 
words  which  cannot  be  mifunderftood  : 


Quiequid  eft  hoc,  omnia  animat,  format,  alit,  auget, 
creat, 

Sepclit,  recipitque  in  fefe  omnia,  omniumquc  idem 
cd  Pater  : 

Indidemque  eadem,  qux  oriuntur  dc  integro,  atque 
eodem  occidunt. 

Uporfthefe  To  thefe  verfes  he  immediately  fubjoins  the  following 
principles  query  :  “  Quid  ell  igitur,  cur,  cum  domus  dt  omnium 
they  main-  una>  eaque  communis,  cumque  animi  hominum  SEMPER 
tained  tne  FUER1NTy  FUTUR1QUE  SINT ,  cur  ii,  quid  ex  quoque 
whence  of1 eveniat,  et  quid  quamque  rem  fignificet,  perfpicere  non 
the  foul;  poflint  *  ?”  And  upon  the  fame  principle  he  elfewhere 
*  Dr  Divi-  argues,  not  merely  for  the  immortality,  but  for  the 
nationc,  eternity  and  necejfary  exigence  of  the  foul  :  u  Animo- 
’ l*  P*  ^’ram  nulla  in  terris  origo  inveniri  poted  :  His  enim  in 
naturis  nihil  ined,  quod  vim  memorise  mentis,  cogitati- 
onis  habeat  ;  quod  et  pr«t**rita  teneat,  et  futura  provi- 
deat,  et  compledli  poflit  prsefentia  ;  quae  fola  divina 
funt.  Nec  invenietur  unquam,  unde  ad  hominem  ve¬ 
nire  poflint,  nifl  a  Deo.  Ita  quicquid  cfl  illud,  quod 
fentit,  quod  fapit,  quod  vult,  quod  viget,  caelefle  et  di- 
vinum  cd  ;  OB  EAMQUE  REM  STERNUM  SIT  NECESSE 
|  Frag.  Re  EST  f .”  This  was  indeed  fecuring  the  future  perma- 
Confila -  nency  of  the  foul  in  the  mod  effe&ual  manner  ;  for  it 

tione.  js  obvious,  that  what  had  not  a  beginning  can  never 
have  an  end,  but  mud  be  of  eternal  and  neceffary  exift- 
ence. 

hut  not  in  But  when  the  ancients  attributed  a  proper  eternity 
its  diftindt  to  the  foul,  we  mud  not  fuppofe  that  they  underflood 
and  perfo-  *t  to  ke  eternal  in  its  dijUnti  and perfonal  exijlence .  They 
^nal  capa-  j^eljevecj  that  [t  proceeded  or  was  difeerpted  in  time  from 
the  fubdance  of  God,  and  would  in  time  be  again  re- 
folved  into  that  fubdance.  This  they  explained  by  a 
elofe  veffel  filled  with  fea  water,  which  fwimming  a 
while  upon  the  ocean,  does,  on  the  veffel’s  breaking,  flow 
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in  again,  and  mingle  with  the  common  mafs.  They  Of  the  Im- 
only  differed  about  the  time  of  this  reunion ;  the 

greater  part  holding  it  to  be  at  death  ;  but  the  I  ytha-  . . t 

goreans  not  till  after  many  transmigrations.  The  Pla- 
tonifts  went  between  thefe  two  opinions  ;  and  rejoined 
pure  and  unpolluted  fouls  immediately  to  the  Univeifal 
Spirit;  but  "thofe  which  had  contracted  much  defile-  *  Wa-bur- 
meat,  were  fent  into  a  fucceflion  of  other  bodies,  to  be^£*“ 
purged  and  purified,  before  they  returned  to  their  pa-  ^9Um 
rent  fubftance 

A  doClrine  iimilar  to  this  of  Plato  has  been  held  A  fhniiar 
from  time  immemorial  by  the  Bramins  in  India,  whofe 
facred  books  teach,  “  That  intellect  is  a  PORTION  °f  gramins. 
the  GREAT  soul  of  the  univerfe,  breathed  into  all 
creatures,  to  animate  them  for  a  certain  time  ;  that  af¬ 
ter  death  it  animates  other  bodies,  or  returns  like  a 
drop  into  that  unbounded  ocean  from  which  it  lirft  arofe  ; 
that  the  fouls  of  men  are  diftinguifhed  from  thofe .  of 
other  animals,  by  being  endowed  with  reafon  and  with 
a  confcioufnefs  of  right  and  wrong  ;  and  that  the  foul 
of  him  who  adheres  to  right  as  far  as  his  powers  ex¬ 
tend,  is  at  death  absorbed  into  that  divine  es¬ 
sence,  never  more  to  re-animate  fleih.  On  the  other 
hand,  the  fouls  of  thofe  who  do  evil,  are  not  at  death 
difengaged  from  all  the  elements  ;  but  are  immediate¬ 
ly  clothed  with  a  body  of  fire,  air,  and  ahajh  (a  kind 
of  celeftial  element,  through  which  the  planets  move, 
and  which  makes  no  refiftance)  in  which  they  are  for  a 
time  punifhed  in  hell.  After  the  feafon  of  their  grief  f  See  Prl> 
is  over,  they  reanimate  other  bodies  :  and  when  they 
arrive  through  thefe  tranfmigrations  at  a  flute  of  purity, ^  tQ 
they  are  abforbed  into  God,  where  all  PASSIONS  are  UT-  Dow's  Hif- 

TERLY  UNKNOWN,  and  where  CONSCIOUSNESS  IS  LOST  tory  of  In- 
,  ,,  do/ran. 

IN  BLISS  f.”  #  .  '  %6 

Whether  the  Greeks  derived  their  notions  of  the  Thig  ^QCm 
divinity  and  tranfmigration  of  fouls  from  the  eaft,  or  trine  in- 
whether  both  they  and  the  Bramins  brought  the  fame  compatible 
do&rines  at  different  periods  from  Egypt,  it  is  foreign a 
from  the  purpofe  of  this  article  to  inquire.  Certain  it  rewanj, 
is,  that  the  philofophers  of  Greece  and  India  argued  and  punifli- 
in  the  very  lame  manner,  and  upon  the  very  fame  prin-ments,  and 
ciples,  for  the  natural  immortality  of  the  foul ;  and 
that  the  immortality  which  they  taught  was  wholly 
incompatible  with  God’s  moral  government  of  the 
world,  and  with  a  future  ftate  of  rewards  and  punifli- 
ments.  That  this  is  true  of  the  doCtrinc  of  the  Bra¬ 
mins,  is  evident  from  the  laft-quoted  fentence  :  for  if 
the  foul,  when  abforbed  into  the  Divine  effenee,  lofcs 
all  confcioufnefs  of  what  it  did  and  fullered  in  the 
body,  it  cannot  poflibly  be  rewarded  for  its  virtues 
praClifed  upon  earth.  That  the  philofophers  of  Greece 
taught  the  fame  ceffation  of  confcioufnefs,  might  be 
inferred  with  the  utmoft  certainty,  even  though  we 
had  not  Aril! ode’s  exprefs  declaration  to  that  purpofe  : 

For  as  they  all  believed  their  fouls  to  have  exifted  be¬ 
fore  they  were  infufed  into  their  bodies,  and  as  each 
mull  have  been  confcious  that  he  remembered  nothing 
of  his  former  ftate  (o),  it  was  impoflible  to  avoid  con- 
4  P  2  eluding, 


Deum  et  materiam.  ArCtiflime  enim  utrumque  hoc  initium  conjunxit  Stagyrita,  atque  ipfa  natures  ncceflit ate 
Deum  cohserere  cum  mole  hac  corporea  putavit.”  Cudivortld s  Intel le&ual  Syjle?ny  Book  i.  Chap.  iv.  Seel.  6. 

(0)  This  is  exprefsly  acknowledged  by  Cicero,  though  he  held  with  his  Greek  mailers  the  eternity  of  the  foul. 
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Ofthe;m-  ciuai-ngj  that  in  the  future  [late  of  his  foul  as  little  would 
mortality  ■ 

the  Soul 


remembered  of  the  prcfent.  Accordingly  A  rift  otic 


*  De  Ani¬ 
mat,  lib-  iii. 
cap  6. 


270 

Grofsly  ab- 
furd  in  it-, 
felf : 


271 
yet  the  on- 


teaches,  that  44  the  agent  intellect  only  is  immortal  and 
eternal,  but  the  pa  (live  c  or  r  u  p  t  i  hie ,  ” — rovlo  f,covcy  cc,6ozvct\ov 
kxi  cu$;ov  0  h  nruCtluttf  vov$  (pdxglog  Cud  worth  thinks 

this  a  very  doubtful  and  obfeuie  paffage  3  but  Warbur- 
ton,  whole  natural  aeutenefs  often  difeovered  the  fenfe 
of  ancient  authors  when  it  had  efcapcd  the  fagacity  of 
abler  feholars,  has  completely  proved,  that  by  the  agent 
intelleB  is  meant  the  fuhflance  of  the  foul,  and  by  the 
jPqfJrje  its  particular  perceptions.  It  appears  therefore 
that  the  Stagyrite,  from  the  common  principle  of  the 
foul’s  being  a  part  of  the  Divine  fubftanee,  draws  a  con- 
clufion  againit  a  future  date  of  regards  and  punishments  * 
which  though  all  the  philof  >phers  (except  Socrates)  em¬ 
braced,  yet  all  were  not  fo  forward  to  avow. 

That  the  hy  pot  hells  of  the  foul’s  being  a  part  of  the 
Divine  fubftanee  is  "a  g*rofs  abfurdity,  we  furely  need 
not  fpend  time  in  proving.  The  argument  long  ago 
urged  againft  it  by  St  Auftin  muft  ere  now  have  occur¬ 
red  to  every  reader.  In  the  days  of  that  learned  father 
of  the  church,  it  was  not  wholly  given  up  by  the  philo- 
fophers  3  and  in  his  excellent  work  of  the  City  of  God , 
he  thus  expofes  its  extravagance  and  impiety  :  44  Quid 
infelieius  credi  potefl,  quarn  Dei  partem  vapulare,  cum 
puer  vapulat  ?  Jam  vero  partes  Dei  fieri  l af civ  as,  ini- 
quas,  unpins ,  atque  omnino  damnabiles ,  quis  ferre  potefl 
nifi  qui  prorfus  infanit  ? 

,  .  But  though  this  hypothecs  be  in  the  highefl  degree 

from  which  an^  wholly  untenible,  we  apprehend  it  to  be  the 

the  foul  can  0114/  principle  from  whieh  the  natural  or  ejfential  immor- 
be  inferred  tality  of  the  foul  can  pofTibly  be  inferred.  If  the  foul  had 
to  be  effen-  a  beginning  it  may  have  an  end ;  for  nothing  ean  be  more 
mortal”1'  fv^cnt  t^ian  that  tlie  being  which  had  not  exiftenee  of 
itfelf,  cannot  of  itfelf  have  perpetuity  of  exiftenee.  Hu¬ 
man  works,  indeed,  continue  in  being  after  the  power 
of  the  workman  is  withdrawn  from  them  ;  but  between 
human  works  and  the  Divine  there  is  this  immenfe  dif¬ 
ference,  that  the  former  receive  from  the  artiil  nothing 
but  their  form  3  whereas  the  latter  reeeive  from  the 
Creator  both  their  form  and  their  fubftanee.  Forms 
are  nothing  but  modifications  of  fubftanee 3  and  as 
fubftanees  depend  upon  God  and  not  upon  man,  human 
works  are  continued  in  being  by  that  fiat  of  the  Crea¬ 
tor,  which  made  the  fubftanees  of  which  they  arc  eom- 
pofed  fufceptible  of  different  forms,  and  of  fuch  a  nature 
as  to  retain  for  a  time  whatever  form  may  be  impreffed 
upon  them.  Human  works  therefore  are  continued  in 
being  by  a  power  different  from  that  by  whieh  they 
are  finifhed  3  but  the  works  of  God  depend  wholly 
upon  that  power  by  which  they  were  originally  brought 
into  existence  3  and  were  the  Creator  to  withdraw  his 
fupporting  energy,  the  whole  creation  would  fink  into 
272  nothing. 

Baxter’s  sr-  Self-evident  as  this  truth  certainly  is,  fome  eminent 
pbilofophers  feem  to  have  queftioned  it.  44  No  fub- 
or^effential  ^ance  or  being  (fays  Mr  Baxter  *)  can  have  a  natural 
immortali¬ 
ty  of  the 
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tendency  to. annihilation,  or  to  become  nothing.  That  Ofthelm, 

a  being  which  once  exifts  fliould  ceafe  to  exift  is  a  mortaIity  01 

real  effeCt,  and  muft  be  produced  by  a  real  caufe :  the  SouI* 

But  this  caufe  could  not  be  planted  in  the  nature  of ' 

any  fubftanee  or  being  to  become  a  tendency  of  its 

nature  3  for  it  could  not  be  a  free  caufe ,  otherwife  it 

muft  be  a  being  it  felf,  the  fubjeCt  of  the  attribute  free - 

dom,  and  therefore  not  the  property  of  another  being  ; 

nor  a  nccejjary  caufe ,  for  fuch  a  caufe  is  only  the  effe  ct 

of  fomething  impofing  that  neceflity,  and  fo  110  caufe  at 

all.” 

lhat  the  author’s  meaning  in  this  argument  is  good,  Inconclu- 
cannot,  we  think,  be  controverted  3  but  he  has  not  ex- five, 
preffed  himfelf  with  hi#  ufual  accuracy.  He  feems  to 
confound  caifes  with  the  abfence  of  eaufes,  and  the 
effects  of  the  former  with  the  confequcnces  of  the  latter . 

1  he  vifible  world  was  brought  into  exiftenee  by  the 
actual  energy  of  the  power  ot  God 3  and  as  the  vifible 
world  had  nothing  of  itfelf,  it  ean  remain  in  exiftenee 
only  by  a  continuance  of  the  fume  energy.  This  energy 
therefore  is  at  the  prcfent  moment  as  real  a  caufe  as^it 
was  fix  thoufand  years  ago,  or  at  any  period  when  it 
may  have  been  firft  exerted  3  and  the  vifible  world  is  its 
real  and  permanent  effect .  But  would  the  ceafing  of 
this,  energy  be  like  wife  a  caufe  /  It  would  certainly  be 
followed  with  the  annihilation  of  the  vifible  world, 
juft  as  the  withdrawing  of  the  fun-beams  would  be 
followed  with  darknefs  on  the  earth.  Yet  as  no  one 
has  ever  fuppofed  that  darknefs,  a  nonentity,  is  a  po- 
fitive  ejfeEt  of  the  fun  or  of  his  beams,  but  only  a  mere 
negative  eonfequence  of  their  abfence  3  fo,  we  think, 
no  one  who  believes  in  creation  ean  confider  that 
definition  which  would  inevitably  follow'  the  with¬ 
drawing  of  the  energy  by  which  all  things  are  fup- 
plied,  as  the  pofitive  cjfeB  of  a  contrary  energy,  or  as 
any  thing  more  than  a  negative  eonfequence  of  the  ceaf¬ 
ing  of  that  volition  or  energy  of  power  bv  which 
God  at  firft  brought  things  into  exiftenee.  For 
“  where  the  foundation  of  exiftenee  lies  wholly  in  the 
power  of  an  infinite  Being  producing ,  the  ground  of  the 
continuance  of  that  exiftenee  muft  be  wholly  in  the  fame 
power  conferving  ;  which  has,  therefore,  with  as  much 
truth  as  frequency,  been  ftyled  a  continued  crea¬ 
tion  (p)..” 

The  force  of  this  reafoning  Mr  Baxter  certainly  faw,  and  2^4ef- 
wdien  he  faid,  that  44  a  tendency  to  perftvere  in  the  fed  given 
fame  ftate  of  nature,  and  a  tendency  to  change  it,  are  up  by  lunv 
contradictories,  and  impoftible  to  be  planted  in  the  fame 
fubjeCt  at  once :  or,  not  to  urge  the  contradiction,  if 
the  laft  prevailed,  the  remaining  in  the  fame  ftate  for 
any  given  time  would  be  impoffible.  We  forget  the 
true  caufe  of  all  thefe  tendencies,  the  will  of  God , 
whieh  it  is  abfurd  to  fuppofe  contrary  to  itfelf.  The 
tendency  in  matter  to  perfevere  in  the  fame  ftate  of 
reft  or  motion,  is  nothing  but  the  will  of  the  Creator r 
who  preferves  all  things  in  their  exiftenee  and  manner 
of  exiftenee  :  nor  can  we  have  reeourfe  to  any  other 

caufe 


foul. 

into  \he anBver  to  fome  very  foolifli  affertions  concerning  the  evil  of  death,  he  fays,  44  Ita,  qui  nondum  nati  funt,  miferi 
Nature  of  jam  flint,  quia  non  funt :  et  nos  ipfi,  fi  poft  mortem  miferi  futuri  fumus,  miferi  fuimus  antequam  nati.  Ego  autem 
the  Human  non  commemini ,  antequam  funt  natus ,  me  niiferurn .  TufcuL  lib.  i.  cap.  6. 

1  (p)  ^ee  Stillingfleet’s  Qrigines  Sacra?,  where  this  queftion  is  treated  in  a  very  mafterly  manner  by  one  of  the 

*V  ableft  mctaphyficians  of  the  17th  century.  See  alfo  our  article  Providence. 
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Chap.  V. 

Of  the  Im-  caufe  for  the  preservation  of  immaterial  fubdance  in 
mortality  of  exidence.  Therefore  thefe  tendencies  are  to  be 
the  S°uL  .  afcribed  to  the  will  of  God,  and  it  is  abfurd  to  fuppofe 
”  them  contrary.” 

Analogical  All  this  is  unquell ionably  true.  The  exidenee  or 
evidence  of  noncxidcnce  of  matter  and  of  created  fpirits  depends 
the  irnrnor-  ^olly  Upon  the  will  of  God  5  and  we  cannot  fuppofe 
■ft*  him  to  be  willing  to-day  the  reverfe  of  what  he  willed 
and  a  mo-  yellerday,  becaufe  we  know  that  all  his  volitions  are 
ral  proof  dire£led  by  unerring  wifdom.  We  have  likewise  the 
of  a  future  evidence  of  experience,  that  nothing  is  ever  fufFered  to 
ftateofre-  per kut  particular  fyftcms,  which  perifli  only  as  fy- 
punilh-an  Pms  bY  a  decompofition  of  their  parts.  A  being, 
inerts.  which  like  the  foul  has  no  parts,  can  fuffer  no  decom¬ 
pofition  5  and  therefore,  if  it.  perilh,  it  mud  perifti  by 
annihilation.  But  of  annihilation  there  has  not  hi¬ 
therto  been  a  fmgle  indance  j  nor  can  we  look  for  a 
fingle  inllance  without  fuppofing  the  volitions  of  God 
to  partake  of  that  undeadmefs  which  is  chara£leriflic  of 
man.  Corporeal  fydems,  when  they  have  ferved  their 
purpofc,  are  indeed  refolvcd  into  their  component  parts*, 
but  the  matter  of  which  they  were  composed,  fo  far 
from  being  loft,  becomes  the  matter  of  other  f aft ems  in 
endlefs  fucccdion.  Analogy,  therefore,  leads  11s  to  con¬ 
clude,  that  when  the  human  body  is  diffolved,  the  im¬ 
material  principle  by  which  it  was  animated  continues 
to  think  and  a£l,  either  in  a  date  of  feparation  from  all 
body,  or  in  fome  material  vehicle  to  which  it  is  inti¬ 
mately  united,  and  which  goes  off  with  it  at  death  *,  or 
elfe  that  it  is  preferved  by  the  Father  of  fpirits,  for  the 
purpofe  of  animating  a  body  in  fome  future  date.  When 
we  consider  the  different  dates  through  which  that 
living  and  thinking  individual ,  which  each  man  calls 
himfelf,  goes,  from  the  moment  that  it  fird  animates  an 
>  embryo  in  the  womb,  to  the  diilolution  of  the  man  of 
fourfeore  5  and  when  we  rede 61  likewife  on  the  wifdcm 
and  immutability  of  God,  together  wTith  the  various 
di Solutions  of  corporeal  fydems,  in  which  we  know  that 
a  fingle  atom  of  matter  has  never  been  lod  5  the  pre- 
fumption  is  certainly  drong,  that  the  foul  (hall  fubfid 
after  the  diffolution  of  the  body.  But  when  we  take 
into  the  eonfideration  the  moral  attributes  of  God — 
his  judiee  and  goodnefs,  together  with  the  unequal 
didribution  of  happinefs  and  mifery  in  the  prefent 
■world  ;  this  preemption  from  analogy  amounts  to  a 
complete  moral  proof  that  there  (hall  be  a  future  date 
of  rewards  and  punifliments  (q3  (fee  Moral  Philo - 
fophy  and  Religion)  :  and  if  we  edimate  the  duration 
of  the  rewards  by  the  benevolence  of  Him  by  whom 
they  are  to  be  conferred,  we  cannot  imagine  them  fhor- 
ter  than  eternity. 

276  Chap.  V.  Of  Necessity  and  Liberty. 

Freedom  of 

agency  im-  In  the  preceding  chapter  we  have  adverted  to  that 

plied  in  ac-  1 

eountabie- 

ftefs.  _ _ 
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great  moral  proof  fox  a  future  date,  and  the  immertauty 
of  the  foul,  aridng  from  the  relation  in  which  man,  as 


a  being  accountable  for  his  conduit 


of  almighty  power,  infinite  wifdom,  and  period 
judiee.  But  the  cireumdance  of  accountableneis  im¬ 
plies  freedom  of  agency*,  for  it  is  contrary  to  all  our 
notions  of  right  and  wrong  (fee  Moral  PhilofopJnf ), 
that  a  man  fhould  be  either  rewarded  or  pumdied  ior 
adions  which  he  was  neceflitated  or  compelled  to 

perform.  #  277 

Human  adions  are  of  three  kinds:  cue,  where  we  Every  man 
aft  by  inftinft,  without  any  view  to  ccmfequenees ;  one,  has  power 
where  we  aft  by  will,  in  order  to  obtain  force  end 
and  one,  where  we  aft  againft  will.  It  is  the  fecond 
kind  of  aftions  only  which  confers  upon  the  agent 
merit  or  demerit.  With  refped  to  the  fird,  he  ads 
blindly  (fee  Instinct),  without  deliberation  or  choice  -> 
and  the  external  ad  follows  from  the  indindive 
impulfe,  no  lefs  neceffarily  than  a  done  by  its  gra¬ 
vity  falls  to  the  ground.  With  refped  to  the  lad, 
he  is  rather  an  indrument  than  an  agent  \  and  it  is  uni- 
verfally  'allowed,  that  were  a  drong  man  to  put  a 
fword  into  the  hand  of  one  who  is  weaker,  and  then 
to  force  it  through  the  body  of  a  third  perfon,  he  who 
held  the  fword  would  be  as  guiltlefs  of  the  murder  as 
the  fword  itfclf.  To  be  entitled  to  rewards,  ox  liable 
to  puniflvment,  a  man  mud  ad  voluntarily  \  or  in  other 
words,  his  adions  mud  proceed  from  that  energy  of 
mind  which  is  termed  volition ;  and,  we  believe,  it 
has  never  been  denied,  that  all  men  have  power  to  do 
what  foe  ver  they  1 ml  ft  both  with  reiped  to  the  ope¬ 
rations  of  their  minds  and  the  motions, of  their  bo¬ 
dies,  uneontrouled  by  any  foreign  principle  or  caufc. 

<t  Every  man  (fays  Priedley)  is  at  liberty  to  ium  his 
thoughts  to  whatever  fubjed  he  pleafes,  to  confider 
the  reafons  for  or  againd  any  fcheme  or  proportion, 
and  to  reded  upon  them  as  long  as  he  d.all  think 
proper*,  as  well  as  to  walk  wherever  he  pleafes,  and 
to  do  whatever  his  hands  and  other  limbs  are  capable 
of  doing.”  Without  fuch  liberty  as  this,  morality  is 

inconceivable.  #  -7  s. 

But  though  philofcphers  have  in  general  agreed  But  differ* 
with  refped  to  the  power  which  a  man  has  to  per-  ^  enter- 
form  fuch  adions  as  he  wills,  they  have  differed  wide- of 
ly  in  opinion  refpeding  the  nature  of  his  volitions,  the  free- 
That  thefe  are  the  refult  of  motives,  has  feldom  if  cverdomcfvo- 
been  quedioned  ;  but  whether  that  refult  be  neceffary  htion. 
fo  as  that  the  agent  has  no  fclf-detcr mining  power  to 
decide  detween  "different  motives,  has  been  warmly  dis¬ 
puted  by  men  equally  candid,  impartial,  and  intelli¬ 
gent.  The  principal  writers  on  the  fide  of  neceffity 
are,  Hobbes,  Collins,  Hume,  Leibnitz,  Lord  Karnes, 

Hartley,  Edwards,  Priedley,  and  perhaps  Locke.  On 
the  other  fide  are  Clarke,  King,  Law,  Reid,  Butler, 

Price,  Bryant,  Wolladon,  Ilorllcy,  Beattie,  and  Gre- 

g017V 


(o  )  It  was  by  fuch  arguments  that  Socrates  reafoned  himfelf  into  the  belief  of  a  future  date  of  rewards  and 
punishments.  He  was  fingular,  as  we  have  already  obferved,  in  this  belief*,  and  he  was  as  fingular  in  camming 
himfelf  to  the  dudy  of  morality.  “  What  could  be  the  caufc  of  this  belief,  but  this  re  dr  amt,  of  which  his  belief 
was  a  natural  confequence  ?  For  having  confined  himfelf  to  morals,  he  had  nothing  to  nuflead  bim  5  whereas  U13 
red  of  the  philofophcrs,  applying  themfclves  with  a  kind  of  fanaticifm  to  phyfes  and  meiapliyfics ,  had  drawn  a 
number  of  abfurd,  though  fubtle,  concluficns,  which  dirc&ly  oppofed  the  confequenccs  of  thole  moral  arguments,' 

Ivarlurioivs  Div.  Leg .  voi.  1  u 
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ceflitv'aiid  ^c;  ^'°  81'2  a  view  of  this  celebrated 

Liberty  3ue^io11’  16  a11  tliat  our  limits  will  permit  ;  and  as 
,  we  do  not  think  ourfelvcs  competent  to  fettle  the  dif- 
pute,  it  were  perhaps  a  thing  defirable  to  give  the  op- 
polite  reafonings  in  the  words  of  thofe  eminent  authors 
themfelves.  It  mud,  however,  be  obvious  to  the 
reader,  that  the  ftyle  and  manner  of  fo  many  different 
writers  are  extremely  various,  and  that  to  introduce 
them  all  into  our  abftraft,  would  make  the  whole  a 
mafs  of  confufion.  We  (hall,  therefore,  feledl  one  wri¬ 
ter  to  plead  the  caufe  of  ntccdlty,  fupplying  his  defers 
from  thofe  who,  though  inferior  to  him  on  the  whole, 
may  yet  have  argued  more  ably  on  feme  particular 
points  which  the  quedion  involves  ;  and  to  this  com¬ 
bined  reafoning  we  Hia.ll  fubjoin  fuch  anfwers  as  to  us 
appear  moll  eonclufive.  Hartley,  Hume,  and  Pried- 
ley,  are  perhaps  the  mod  profound  realoners  on  the 
fide  of  nt  ceflity  ;  but  there  is  fo  much  more  perfpi- 
cuity  in  the  arguments  of  Lord  Karnes,  that  we  can¬ 
not  help  preferring  them,  as  being  on  the  whole  bet¬ 
ter  calculated  to  give  the  ordinary  reader  a  fair  view  of 
the  fubjeft. 

“  Into  a£lions  done  with  a  view  to  an  end  (fays 
his  lordffiip  *),  defire  and  will  enter  :  dciire  to  ac- 
complifli  the  end  goes  fird  ;  the  will  to  a£l,  in  order 
to  accomplish  the  end,  is  next  *,  and  the  external  a£l 
*  Sketches  follows  of  courfe.  It  is  the  will  then,  that  governs 
every  external  a&  done  as  a  mean  to  accomplifh  an 
Man ,  Book  enc^  >  ^  1S  defire  to  accomplifh  the  end  that  puts 

ail.  Sketch  the  will  in  motion  ;  defire,  in  this  view,  being  com- 
2.  part  i.  monly  termed  the  motive  to  a£h  But  what  is  it  that 
S.  raifes  defire  ?  The  anfwer  is  ready  :  It  is  the  profpefl 
of  attaining  fome  agreeable  end,  or  of  evading  one 
that  is  difagreeable.  And  if  it  be  inquired,  what 
makes  an  obje£l  agreeable  or  diagreeable  ?  the  anfw7er 
is  equally  ready  :  It  is  our  nature  that  makes  it  fo* 
Certain  vifible  obje&s  are  agreeable,  certain  founds, 
and  certain  fmells :  other  obje&s  of  thefc  fenfes  are  dif- 
agreeable.  But  there  wc  mud  dop  $  for  we  are  far 
from  being  fo  intimately  acquainted  with  eur  own  na¬ 
ture  as  to  aflign  the  caufes. 

“  With  refpeft  to  indin£live  a&ions,  no  perfon,  I 
prefumc,  thinks  that  there  is  any  freedom.  With  re- 
fpe6l  to  voluntary  a&ions,  done  in  order  to  produce 
fome  effcfl,  the  necedity  is  the  fame,  though  lefs  appa¬ 
rent  at  fird  view.  The  external  aftion  is  determined 
by  the  will  :  the  will  is  determined  by  defire  ;  and  de¬ 
fire,  by  what  is  agreeable  or  difagreeable.  Here  is  a 
chain  of  caufes  and  effefts,  not  one  link  of  which  is  ar¬ 
bitrary,  or  under  command  of  the  agent :  he  cannot 
will  but  according  to  his  defire  ;  he  cannot  defire,  but 
according  to  what  is  agreeable  or  difagreeable  in  the 
objefls  perceived  :  nor  do  thefe  qualities  depend  on  his 
inclination  or  fancy  ;  he  has  no  perwer  to  make  a 
beautiful  woman  ugly,  nor  to  make  a  rotten  carcafs 
fmell  fweetly. 

“  Many  good  men,  apprehending  danger  to  mora¬ 
lity  from  holding  our  a&ions  to  be  neceffary,  endea¬ 
vour  to  break  the  chain  of  caufes  and  effefls  above 
mentioned  *,  maintaining,  that  whatever  induence  de¬ 
lire  or  motives  may  have,  it  is  the  agent  himfelf  who  is 
the  caufe  of  every  a&ion ;  that  defire  may  advife,  but 
cannot  command  ;  and,  therefore,  that  a  man  is  dill 
free. to  a£l  in  contradi&ion  to  defire  and  to  the  dronged 
motives. 
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Scheme  of 
neceffity, 
according 
to  Lord 
Karnes. 


H  Y  S  I  C  S,  ft 

That  a  being  may  cxift  which  in  every  cafe  a&s 
blindly  and  arbitrarily,  without  having  any  end  in 
view,  I  can  make  a  fnift  to  conceive  :  but  it  is  diffi¬ 
cult  lor  me  even  to.  imagine  a  thinking  and  rational 
being,  that  has  affeflions  and  paffions,  that  has  a  de¬ 
firable  end  in  view,  that  can  eafily  accompliffi  this 
end  }  and  yet  after  all  can  fly  off  or  remain  at  red, 
without  any  caufe,  reafon,  or  motive,  to  fway  it.  If 
fuch  a  whim  deal  being  can  podibly  exid,  I  am  certain, 
that  man  is  not  that  being.  There  is  not,  perhaps,  a 
perfon  above  the  condition  of  a  changeling,  but  can  fay 
why  he  did  fo  and  fo,  what  moved  him,  what  lie  in¬ 
tended.  Nor  is  a  fingle  fael  dated  to  make  us  be¬ 
lieve  that  ever  a  man  a&ed  againd  his  own  will  or 

defire,  who  was  not  compelled  by  external  force. _ 

On  the  contrary,  condant  and  univeifal  experience 
proves,  that  human  a£lions  are  governed  by  certain 
inflexible  laws  ;  and  that  a  man  cannot  exert  his 
felf- motive  power  but  m  purluancc  of  fome  defire  or 
motive. 


irt  III. 

OfXe. 
ceffity  and 
Libei  ty. 


Had  a  motive  always  the  fame  influence,  a£lions 
proceeding  from  it  would  appear  no  lefs  neceffary 
than  the  a£lions  of  matter,  JLhe  various  degrees  of 
influence  that  motives  have  on  different  men  at  the 
fame  time,  and  on  the  fame  man  at  different  times, 
occafion  a  doubt,  by  iuggciling  a  notion  of  chance. 
Some  motives,  however,  have  fuch  influence  as  to 
leave  no  doubt  :  a  timid  female  has  a  physical  power 
to  throw  herfclf  into  the  mouth  of  a  lion  roaring  for 
food  5  but  (he  is  withheld  by  terror  no  lefs  effedual- 
ly  than  by  cords  :  if  die  diould  rudi  upon  a  lion,  would 
not  every  one  conclude  that  die  was  frantic  ?  A  man, 
though  in  a  deep  deep,  retains  a  phyfieal  power  to 
a£f,  but  he  cannot  exert  it.  A  man,  though  defpe- 
rately  in  love,  retains  a  phyfieal  power  to  refufe  the 
hand  of  his  midrefs  ;  but  he  cannot  exert  that  power 
in  contradiflion  to  his  own  ardent  defire,  more  than  if 
he  were  fad  afleep.  Nowr,  if  a  drong  motive  have  a 
neeeffary  influence,  there  is  no  reafon  for  doubting, 
but  that  a  wreak  motive  mud  alfo  have  its  influence, 
the  fame  in  kind,  though  not  in  degree.  Some  ac¬ 
tions  indeed  are  drangely  irregular  ;  but  let  the  wfild- 
ed  a&ions  be  fcrutiriized,  there  will  always  be  dif- 
covered  fome  motive  or  defire,  which,  howrever  wffiiru- 
fical  or  capricious,  was  what  influenced  the  perfon  to 
a£h  Of  two  contending  motives,  is  it  not  natural  to 
expcfl  that  the  dronger  will  prevail,  however  little 
its  excefs  may  be  ?  If  there  be  any  doubt,  it  mud 
arife  from  a  fuppofition,  that  a  weak  motive  may  be 
redded  arbitrarily.  Where  then  are  we  to  fix  the 
boundary  between  a  wreak  and  a  drong  motive  ?  If  a 
weak  motive  can  be  refided,  why  not  one  a  little 
dronger,  and  why  not  the  dronged  ?  Between  two 
motives  oppofing  each  other,  howTever  nearly  balan¬ 
ced,  a  man  has  not  an  arbitrary  choice  but  mud  yield 
to  the.  dronger.  The  mind,  indeed,  dufluates  for 
fome  time,  and  finds  itfelf  in  a  mcafure  loofe  :  at  lad, 
howrever,  it  is  determined  by  the  more  powerful  mo¬ 
tive,  as  a  balance  is  by  the  greater  weight  after  many 
vibrations. 

u  Such,  then,  are  the  laws  that  govern  our  volun¬ 
tary  a&ions.  A  man  is  abfolutely  free  to  a£l  accord¬ 
ing  to  his  own  wrill  ;  greater  freedom  than  which  is 
not  conceivable.  At  the  fame  time,  as  man  is  made 
accountable  for  his  conducl  to  his  Maker,  to  his  fel¬ 
low7 
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OfXc-  low  creatures,  and  to  himfelf,  he  is  not  left  to  a S:  ar- 
cefutv  and  bitrariiy  \  for  at  that  rate  he  would  be  altogether  un- 
Liberty.  accountable  :  his  will  is  regulated  by  defire  }  and  de- 
fire  by  what  pleafes  or  difpleafes  him. — Thus,  with 
regard  to  human  conduft,  there  is  a  chain  of  laws 
eftabliftied  by  nature  \  no  one  link  of  which  is  left 
arbitrary.  By  that  wife  fyftem,  man  is  made  ac¬ 
countable  j  by  it  he  is  made  a  fit  fubjedl  for  divine 
and  human  government  :  by  it  perfons  of  fagacity 
forefee  the  conduft  of  others  5  and  by  it  the  prefcience 
of  the  Deity  with  refpeet  to  human  adfions  is  clearly 
eif  abliflicd.'5’ 

Of  the  dodlrinc  of  neceflity,  a  more  perfpicuous 
or  plaufible  view  than  this  is  not  to  be  found  in  any 
work  with  which  wc  arc  acquainted.  It  is  indeed 
defedlive,  perhaps,  as  his  lordfhip  only  hints  at  the 
nature  of  that  relation  which  fubfifts  between  motive 
and  adlion  ;  but  from  his  comparing  the  fludluations 
of  the  mind  between  two  contending  motives,  to  the 
vibrations  of  a  balance  with  different  weights  in  the 
oppofite  feales,  there  is  no  room  to  doubt  but  that 
he  agreed  exadlly  in  opinion  with  Mr  Plume  and  Dr 
Prieftley.  Now,  both,  thefe  writers  hold,  that  the 
relation  of  motives  to  volition  and  adtion,  is  the  very 
fame  with  that  which  fubfifts  between  caufe  and  ef- 
fedl  in  phyfics,  as  far  as  they  are  both  known  to  us. 
“  It  is  univerfally  allowed  (fays  Mr  Plume  *),  that 
matter,  in  all  its  operations,  is  adluated  by  a  necefiary 
force  •,  and  that  every  natural  effedf  is  fo  precifely  de- 
by  the  energy  of  its  caufe,  that  no  other 
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derftand-'1" efBedP,  in  fueh  particular  cireumftances,  could  poftibly 
\  fed.  S.  have  refulted  from  it.  The  degree  and  diredlion  of 
every  motion  is,  by  the  laws  of  nature,  preferibed 
with  fueh  exadlnefs,  that  a  living  creature  may  as  foon 
arife  from  the  fhock  of  two  bodies,  as  motion  in  any 
other  degree  or  diredlion  than  what  is  adlually  pro¬ 
duced  by  it.  Would  we,  therefore,  form  a  juft  and 
precife  idea  of  necejjity ,  wc  muft  confider  whence  that 
idea  arifes,  when  we  apply  it  to  the  operation  of  bo¬ 
dies.  But  our  idea  of  this  kind  of  neceflity  and  cau- 
fation  arifes  entirely  from  the  uniformity  obfervable 
in  the  operations  of  nature,  where  fimilar  objedls  are 
conftantly  conjoined  together,  and  the  mind  is  deter¬ 
mined  by  cuftom  to  infer  the  one  from  the  appear¬ 
ance  of  the  other.  Thefe  two  cireumftances  form 
the  whole  of  that  neceflity  which  wc  aferibe  to  mat¬ 
ter.  Beyond  the  confant  conjunBion  of  fimilar  objedls, 
and  the  confequent  inference  from  one  to  the  other,  we 
have  no  notion  of  any  neceflity  or  connexion.”  He  then 
gives  a  pretty  long  detail  to  prove  a  great  uniformity 
among  the  adlions  of  men  in  all  nations  and  ages  ;  and 
concludes  that  part  of  his  argument  with  affirming, 
“  not  only  that  the  conjundlion  between  motives  and 
voluntary  adlions  is  as  regular  and  uniform  as  that 
between  the  caufe  and  eficdl  in  any  part  of  nature  ; 
but  alfo,  that  this  regular  conjundlion  has  been  uni¬ 
verfally  acknowledged  among  mankind,  and  has  never 
been  the  fubjedl  of  difpute  either  in  philo fophy  or 
common  life.”  He  afterwards  obferves,  “  "That  men 
begin  at  the  -wrong  end  of  this  queftion  concerning 
liberty  and  neceflity,  when  they  enter  upon  it  by  ex¬ 
amining  the  faculties  of  the  foul,  the  influence  of  the 
under  (landing,  and  the  operations  of  the  will.  Let 
them  firft  difeufs  a  more  Ample  queftion,  namely,  the 
operations  of  body,  and  of  brute  unintelligent  matter, 
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and  try  whether  they  can  there  form  any  idea  of  cau-  Of  ^e" 
fation  and  neceflity,  except  that  of  a  conftant  con-  c^iJ)tJrta^u 
jundlion  of  objedls,  and  fubfequent  inference  of  the  u.-- y — ^ 
mind  from  one  to  another.  If  thefe  cireumftances 
form  in  reality  the  whole  of  that  neceflity  which  we 
conceive  in  matter,  and  if  thefe  cireumftances  be  alfo 
univerfally  acknowledged  to  take  place  in  the  opera¬ 
tions  of  the  mind,  the  difpute  is  at  an  end }  at  lead 
muft  be  owned  to  be  thenceforth  merely  verbal.  When 
we  confider  how  aptly*  natural  and  moral  evidence  link 
together,  and  form  only  one  chain  of  argument,  we 
(hall  make  no  fcruple  to  allow  that  they  are.  of  the 
fame  nature,  and  derived  from  the  fame  principles. — 

Between  a  connedtcd  chain  of  natural  caufes  and  vo¬ 
luntary  adlions,  the  mind  feels  no  difference  in  pal¬ 
ling  from  one  link  to  another  }  nor  is  lefs  certain  of 
a  future  event  which  depends  upon  motives  and  voli¬ 
tions,  than  if  it  were  connedled  with  the  objedls  pre- 
fent  to  the  memory  and  fenfes  by  a  train  of  eaufes, 
cemented  together  by  what  we  are  pleafed  to  call  a 
physical  neceflity.  The  fame  experienced  union  has 
the  fame  effedl  on  the  mind,  whether  the  united  ob¬ 
jedls  be  motives,  volition  and  adlion,  or  figure  and  mo¬ 
tion.  We  may  change  the  names  of  things,  but  their 
nature  and  their  operation  on  the  underftanding  never 
change.”  2S1 

Dr  Prieftley,  in  words  a  little  different,  teaches  theDrPrieft* 
very  fame  dodlrine  which  was  taught  by  Mr  Hume. — 

“In  every  determination  of  the  mind  (fays  he  *),  ^ ^  ~ oc 
or  in  cafes  where  volition  and  choice  are  concerned,  p^iiofiphi- 
all  the  previous  cireumftances  to  be  confidered  are  the  cni  Necef- 
Jlate  of  mind  (including  every  thing  belonging  to  the  will  Jit y  illuf- 
itfelff  and  the  views  of  things  preiented  to  it  ^  the  lat-  Crated. 
ter  of  which  is  generally  called  the  motive ,  though  un¬ 
der  this  term  fome  writers  comprehend  them  both. 

To  diftinguilh  the  manner  in  which  events  depending  % 

upon  will  and  choice  are  produced,  from  thofe  in  which 
no  volition  is  concerned,  the  former  arc  faid  to  be  pro¬ 
duced  voluntarily ,  and  the  latter  mechanically .  But  the 
fame  general  maxims  apply  to  them  both.  We  may 
not  be  able  to  determine  ci  priori  how  a  man  will  a£l  in 
any  particular  cafe  }  but  it  is  becaufe  we  are  not  par¬ 
ticularly  acquainted  with  his  difpofition  of  mind ,  precife 
filiation,  and  views  of  things .  But  neither  can  we  tell 
in  which  way  the  wind  will  blow  to-morrow,  though 
the  air  is  certainly  fubjeft  to  no  other  than  neceffary 
laws  of  motion. 

“  It  is  univerfally  acknowledged,  that  there  can 
be  no  effc&  without  an  adequate  caufe.  This  is 
even  the  foundation  on  which  the  only  proper  argu¬ 
ment  for  the  being  of  a  God  refts.  And  the  necef- 
farian  afferts,  that  if,  in  any  given  ftate  of  mind,  with 
refpeft  both  to  difpofition  and  motives ,  two  different 
determinations  or  volitions  be  poffible,  it  can  be  fo 
on  no  other  principle,  than  that  one  of  them  (hall 
come  under  the  defeription  of  an  effeB  without  a  caufe ; 
iuft  as  the  beam  of  a  balance  might  incline  either 
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might 

way,  though  loaded  with  equal  weights.  It  is.  ac¬ 
knowledged,  that  the  mcchanifm  of  the  balance  is  of 
one  kind,  and  that  of  the  mind  of  another  \  and, 
therefore,  it  may  be  convenient  to  denominate  them 
by  different  words  ;  as,  for  inftance,  that  of  the  ba¬ 
lance  may  be  termed  a  physical,  and  that  of  the  mind, 
a  moral  mcchanifm.  But  (till,  if  there  be  a  real  me - 
chanifm  in  both  cafes,  fo  that  there  can  be  only  one 

refult 


6y 


2 

Of  Nc- 
cefiity  ?nd 
Liberty." 


METAPHYSICS. 


View  of 
human  li¬ 
berty. 


remit  from  the  fame  previous  clr  cum  Ranees,  there  will 
be  a  real  neeejjity,  enforcing  an  abfolute  certainty  in 
the  event.  For  it  muit  be  underfiood,  that  all  that  is 
ever  meant  by  neeejjity  in  a  caufe ,  is  that  which  pro¬ 
duces  certainty  in  the  eJfeB 

Such  is  the  nature  of  human  volitions,  according  to 
every  neccfiarian  of  eminence  who  has  written  on  the 
fubject  fince  the  days  of  Hobbes  :  and  if  this  theory  be 
juft,  if  there  be  a  conRant  and  infeparable  conjundlion 
of  motives  and  adlions  fimilar  to  that  of  caufe  and  effedl 
in  phyfics,  it  is  obvious,  that  in  volition  the  mind  is  as 
inert  as  body  is  in  motion. 

This  confluence  is  indeed  avowed  and  infified  upon 
by  Hume,  Prieftley,  and  their  adherents  ;  whiltl  the  ad¬ 
vocates  for  human  liberty,  on  the  other  hand,  contend 
for  an  abfolute  exemption  of  the  will  from  all  internal 
neeejjity ,  arifmg  from  its  own  frame  and  conflitution, 
the  impulfe  of  fuperior  beings,  or  the  operations  of 
objedls,  rcafons,  or  motives,  &c.  By  this  they  do  not 
mean,  that  between  motives  and  volitions  there  is  no 
relations  whatever,  or  that  a  man  can  ever  choofe  evil 
as  evil,  or  refufe  good  as  good.  Such  an  affertion 
would  be  contrary  to  confcioufnefs  and  univerfal  expe¬ 
rience.  But  what  they  endeavour  to  prove  is,  that 
the  conjundlion  of  motive  and  volition  is  not  infepa¬ 
rable,  like  that  of  caufe  and  effedl  in  phyfics  5  that  a 
man  may  in  mofi  cafes  choofe  according  to  any  one  of 
two  or  more  motives  prefented  to  his  view ;  that  by 
clioofing  any  thing,  he  may  make  it  in  fome  meafure 
agreeable  by  his  own  ad!,  or,  to  fpeak  more  properly, 
may  bend  his  defire  to  it 3  that  in  volition,  the  mind 
is  not  inert  ;  and  that,  therefore,  we  are  under  no  ne- 
cejjity  to  ad!  in  a  particular  manner  in  any  given  cafe 
whatever. 

That  the  conjundlion  of  motive  and  adlion  is  not 
eonfiant  like  that  of  caufe  and  effedl  in  phyfics,  and 
that  by  confequence  the  mind  in  forming  volitions  is 
not  inert,  has  been  evinced  by  Dr  Gregory  with  the 
force  and  precifion  of  mathematical  demon Rration. — 
Former  writers  on  the  fide  of  liberty  had  often  ob- 
ferved,  that  upon  the  fuppolition  of  the  inertia  of 
mind,  a  man,  with  equal  and  oppofite  motives  pre¬ 
fented  at  once  to  his  view,  would,  during  their  conti¬ 
nuance,  remain  perfedlly  at  refi,  like  a  balance  equally 
loaded  in  both  feales.  The  obfervation  is  admitted  to 
be  juR  by  all  the  advocates  for  necefiity  3  but  they 
contrive  to  evade  its  confequences,  by  denying  that  in 
any  given  cafe  a  man  can  be  at  once  affailed  by  two 
equal  and  oppofite  motives.  Thus,  w7hen  it  is  faid 
that  a  porter,  Randing  with  his  face  due  north,  muR 
remain  in  that  pofition  at  perfedl  reR,  as  long  as  equal 
motives  Riall  at  once  be  offered  to  him  for  travelling 
eaRward  and  weRward,  the  neceffarians  admit  the 
force  of  the  argument  3  but  when  it  is  added  that  a 
guinea,  offered  for  every  mile  that  he  Riould  travel  in 
each  of  thefe  oppofite  diredlions,  ought  therefore  to 
fix  him  at  reR  till  one  of  the  offers  be  withdrawn,  they 
deny  that  the  defire  of  gaining  the  guineas  is  the 
whole  of  the  motives  which  operate  upon  his  mind.  He 
may  have,  fay  they,  fome  fecret  reafon  which  wre  can¬ 
not  difeern  for  preferring  the  one  diredlion  to  the 
other  3  and  that  reafon,  added  to  the  guinea,  will  make 
him  go  eafiward  or  weRward,  jufi  as  an  ounce  thrown 
into  either  fcale  of  a  balance  poifed  by  equal  weights 
will  make  that  fcale  preponderate.  Though  we  think 
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that  this  folution  of  the  difficulty  can  fatisfy  no  man 
who  is  not  already  biaffed  to  the  neceffarian  fyRem  3  Cei%  and 
and  though,  even  w  ere  it  to  be  admitted,  it  Teems  to  ,  Llberty* 
militate  againR  the  conRant  conjunction  of  motives  and  v  ^ 
adlions,  unlefs  it  can  be  proved  that  the  porter  muR 
travel  the  road  which  he  has  been  nccefiitated  to 
choofe  with  reluctance  and  a  heavy  heart  ;  yet  as  it 
may  admit  of  cndlefs  quibbling  upon  ambiguous  words, 
the  philofophical  world  is  much  indebted  to  Dr  Gre- , 
goryf  for  an  argument  which,  in  our  opinion,  can  th^Zla! 
neither  be  overturned  nor  evaded,  and  which  demon-  tion  be-  " 
firates  that  the  conjundHon  of  motive  and  adlion  cannot  tr^en  Mq- 
be  conRant  and  infeparable,  like  that  of  caufe  and  ef- 
fed!  in  phyfics. 

His  reafoning  is  to  this  purpofe  :  Suppofc  a  porter  DemenHr u 
to  be  offered  a  guinea  for  every  mile  that  he  Riall tion  that 
travel  diredlly  eaRward.  If  there  be  no  phyfical  caufe  *hcd?n’ 
or  moral  motive  to  keep  him  at  reR,  or  to  induce  h:  m  mot ive ^nd 
to  move  in  another  dired!ion,  there  cannot  be  a  doubt,  a<£tion  is 
upon  either  hypothefis,  but  he  will  glady  embrace  the  conftant. 
propofal,  and  travel  in  the  diredlion  pointed  out  to 
him,  till  he  Riall  have  gained  as  much  money  as  to  fa¬ 
tisfy  his  moR  avaricious  defires.  The  fame  thing  would 
have  happened,  if  a  guinea  had  been  offered  for  every 
mile  that  he  Riould  travel  due  fouth.  In  thefe  two 
cafes  taken  feparately,  the  relation  between  the  man’s 
motions  and  his  adlions  would  be  Rrikinglly  analogous 
to  that  between  a  finglc  impulfe  and  motion  in  phyfics. 

Let  us  now  fuppofe  the  two  offers  to  be  made  at  the 
fame  infiant,  and  the  man  to  be  affured  that  if  he  tra¬ 
vel  eaRward  he  can  have  no  part  of  the  reward  pro- 
mifed  for  his  travelling  to  the  fouth,  and  that  if  he 
travel  fouthward  he  can  have  no  part  of  the  reward 
promifed  for  Ills  travelling  to  the  eaR.  What  is  he  to 
do  in  this  cafe  ?  If  his  mind  be  inert  in  volition,  and 
if  the  two  motives  operate  upon  him  with  the  fame 
necefiity  that  caufes  operate  in  phyfics,  ft  is  obvious 
that  the  man  could  travel  neither  towards  the  eaR  nor 
towards  the  fouth,  but  in  a  diagonal  diredlion  from 
north-weR  to  fouth-eaR  3  and  this  he  muR  do  willing¬ 
ly,  although  perfedlly  fatisfied  that  he  could  gain  no¬ 
thing  by  his  journey.  As  this  inference  is  contrary 
to  fad!  and  univerfal  experience,  the  dodlor  very 
juRly  concludes  that  the  premifes,  from  which  it  is  de¬ 
duced  by  mathematical  reafoning,  muR  be  falfe  and 
abfurd  3  or,  in  other  words,  that  the  relation  between 
motive  and  adlion  cannot  be  that  of  conRant  conjunc¬ 
tion,  like  the  relation  between  caufe  and  effect  in  phy¬ 
fics. 

He  ufes  many  arguments  of  the  fame  kind,  and 
equally  convincing,  to  prove  the  abfurd ity  of  fuppof- 
ing  the  inertnefs  of  mind,  and  only  an  occafional  con¬ 
jundlion  of  motives  and  adlions  3  but  we  forbear  to 
quote  them,  both  bccaufe  we  wifh  his  book  to  be  read, 
and  becaufe  we  think  the  fingle  argument  which  we 
have  borrowed  from  him  fuffieient  to  demolifli  the 
theory  of  PrieRley  and  Hume,  which  reRs  wholly  up¬ 
on  the  hypothefis  of  the  conjlant  conjundlion  of  mo¬ 
tive  and  adlion. 

But  is  it  then  not  really  true,  that  the  external  ac¬ 
tion  is  determined  by  the  will,  the  will  by  defire,  and 
defire  by  what  is  agreeable  or  difagreeable  ?  That  the 
external  adlion  is  univerfally  determined  by  the  will,  is 
certainly  true  3  but  that  the  will  is  necefiltated  and  uni¬ 
verfally  determined  by  the  defire  is  as  certainly  falfe.  If 

Potipliar’s 


Chap.  V. 


OfXe-  Potiphar’s  wife  was  liandfome,  and  made  her  propofals 
ot-ffity  and  to  Jofeph  with  any  degree  of  female  addrefs  •  and  if 
Llberty‘  t  his  conititution  was  like  that  of  other  young  men  ; 
y  '  there  cannot  be  a  doubt  but  that  he  felt  a  dejire  to  do 
what  (lie  requefled  of  him  :  yet  wc  know  that  he  willed 
to  do  other  wife,  and  in  dire£l  oppofition  to  his  dejire 
fled  from  the  room.  Perhaps  it  may  be  faid,  thai  his 
volition  to  dee  was  the  effe6l  of  a  contrary  and  Wronger 
dejire  not  to  fin  again fi  God  *,  but  this  is  confounding 
the  reader,  by  calling  two  energies  of  mind,  between 
which  there  is  little  or  no  fimilarity,  by  the  fame 
.name.  He  perceived,  or  knew,  that  to  comply  with 
his  mifireb’s  requeft  would  be  to  fin  againit  God*,  he 
knew  that  lie  ought  not  to  fin  againfl  God,  and  there¬ 
fore  he  ehofc  or  determined  himfelf  not  to  do  it.  We 
can  eafily  conceive  how  the  prefence,  attitudes,  and 
addrefs,  of  the  lady  might  be  agreeable  to  him,  and 
exdite  defire.  There  may  very  poffibly  be  more  than  one 
©four  readers,  who,  during  the  courfe  of  their  lives,  have 
experienced  fomething  of  the  fame  kind  :  but  could  ab- 
flrad  truth  be  in  the  fame  way  agreeable,  fo  as  to  excite 
in  his  mind  a  defire  of  virtue  fufficient  to  annihilate  or 
baniffi  the  defire  of  the  woman  ?  As  well  may  it  be  faid 
that  one  fenfation  can  annihilate  another,  that  the 
beautiful  colours  of  the  rainbow  can  remove  the  fenfa¬ 
tion  of  flench  from  the  mind  of  him  who  is  plunged 
into  the  midft  of  a  dunghill,  or  that  the  fmell  of  a  rofe 
can  make  a  man  infenfible  to  the  pain  of  a  ftroke  in¬ 
fixed  by  a  bludgeon.  Senfitive  defire,  and  the  percep¬ 
tion  of  duty,  are  things  fo  totally  different,  that  to  con- 
fider  them  as  operating  againfl  each  other,  like  different 
weights  in  the  oppofite  feales  of  a  balance,  is  as  abfurd 
as  to  fuppofe  that  found  can  operate  againfl.  colour,  or 
colour  againfl  fmell.  A  man  may  prefer  found  to  co¬ 
lour,  or  colour  to  fmell,  and  a£l  accordingly  ;  but  the 
determination  mufl  be  wholly  his  own,  unlefs  thefe  two 
fenfations  be  themfelves  either  agents  or  phyfical  eaufes 
of  the  fame  kind,  like  the  weights  in  the  oppofite  feales 
of  the  balance. 

The  advocates  for  liberty  do  not  pretend,  that  in 
matter}/  of  importance  a  man  ever  afls  without  fome 
motive  or  reafon  for  his  condufl.  All  that  they  infill 
upon  is,  that  between  two  or  more  motives  of  differ¬ 
ent  kinds  he  has  a  liberty  of  choice,  and  that  he  does 
not  always  determine  himfelf  by  that  which  he  knows 
to  be  the  greatefl.  Without  fuch  freedom,  they 
think  men  might  be  often  brought  into  fituations 
where  they  could  not  aft  at  all,  and  where  inaction 
would  at  the  fame  time  be  in  the  highefl  degree  ab¬ 
furd.  Thus,  were  two  bags  of  gold  containing  each 
a  thnufand  or  ten  thoufand  guineas,  to  be  placed  on 
the  fame  table,  before  a  man  whofe  family  is  perifhing 
for  want,  and  were  the  man  to  be  told  that  he  might 
take  either  of  them,  but  not  both,  is  it  conceiveable 
that  he  would  be  held  in  perpetual  fufperfe  between 
the  two  ?  No  ;  he  would  inflantly  and  with  alacrity 
take  up  one  of  them,  without  feeling  the  leaf!  regret 
for  the  want  of  the  other.  This  afiion  would,  indeed, 
be  the  oonfeqnencc  of  a  very  powerful  motive,  the 
de-re  to  obtain  honefllv  that  wealth  of  which  he  and 
hb  fanii’v  flood  fo  much  in  need.  That  motive,  how¬ 
ever,  being  general,  would  draw  him  equally  to  both 
bags  *,  and  it  remains  with  the  neceffarian*  to  fay  by 
wlmt  r]fe  than  a  relf  determining  power  he  could  take 
either  the  cor  or  ^ lie  other.  When  it  is  affirmed,  that 
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fuch  felf -determination  would  be  an  effefl  without  a 
caufe,  the  advocates  for  liberty  cannot  help  thinking 
that  their  antagonifts  are  guilty  of  advancing  as  an  ar 
gimient  a  petitio  pr in ct pit ; 
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for  the  affirmation  is  true, 
only  if  the  mind  in  volition  be  inert,  and  the  inertia  of 
the  mind  b  the  foie  queilion  at  iilue.  It  the  mind  be 
not  inert,  it  is  plain,  that  in  confequence  of  a  man’s 
fell-determination,  110  effefl  would  be  produced  without 
a  fufficient  caufe.  At  any  rate,  motives  cannot  be 
eaufes.  In  the  proper  fenfe  of  the  word,  a  caufe  is 
that  which  produces  an  effefl  *,  but  the  preduflion 
of  an  e tie 61  requires  active  power  ;  and  power  being 
a  quality,  mult  be  the  quality  ot  fome  being  by  whom 
it  may  be  exerted.  Power  may  be  dormant,  and 
therefore  power  without  will  produces  no  effefl. 
Are  motives,  then,  real  beings  endowed  with  power 
and  will  ?  No  ;  they  are  only  views  of  things  or 
mental  conceptions,  which  in  the  ftriflefl  feme  of  the 
word  are  paffive  *,  and  between  two  motives  the  mind 
determines  itfelf,  without  receiving  an  impulfe  from 
either. 

Nor  is  it  only  between  motives  of  equal  force  that 
men  have  the  power  of  determining  themfelves.  Who¬ 
ever  believes  in  a  future  date  of  rewards  and  punifh- 
ments,  and  yet  afls  in  a  manner  which  he  knows  to 
be  offenfive  to  Him  who  is  to  be  the  future  and  final 
judge,  unqueflionably  prefers  to  the  firongefl  of  all 
motives,  another  which  even  to  himfelf  appears  to 
have  comparatively  but  very  little  ftrengih.  Vvlieiher 
there  be  men  who  occafionally  afl  in  this  manner,  is  a 
queflion  which  can  be  decided  only  by  an  appeal  to 
every  one’s  confciaufnefs.  That  there  are,  wc  can  have 
no  doubt ;  for  we  never  met  with  n  fingle  individual, 
not  biaffed  by  fyflem,  who  was  not  ready  to  acknow¬ 
ledge,  that  during  the  corrfe  of  his  life  hr  had  done 
many  things,  which  at  the  time  of  aftion  he  cb  arly 
perceived  to  be  contrary  to  hb  true  intcreft.  Without 
a  felf-determiRing  power  in  the  mind,  this  could  never 
be  the  cafe,  Did  motives  operate  with  the  neceffity 
of  phyfical  eaufes,  it  is  obvious  that  in  every  poffible 
fituation  the  firongefl  mufl  conflantlv  prevail  .;  and  that 
he  who  in  certain  circum fiances  had  in  time  pail  done 
any  particular  thing,  would  on  a  return  of  the  fame  cir- 
cumfiances  do  the  very  fame  thing  in  every  time  future. 
Dr  Prieftley,  indeed,  wiffies  to  perfuade  his  readers 
that  this  is  aflually  the  cafe.  u  In  every  determination 
of  the  mind  (fays  he),  or  in  cafes  where  volition  and 
choice  are  concerned,  all  the  previous  circumflances 
to  be  considered  are  the  Jfate  of  mind  (including)  every 
thing  belonging  to  the  will  itfelf),  and  the  various  views 
of  things  prefented  to  it;”  and  he  affirms,  that  “  when¬ 
ever  the  fame  precife  circum  fiances  occur  twice,  the 
very  fame  determination  or  choice  will  certainly  be 
made  the  fecond  time  that  was  made  the  firfl.”  his 
is  an  affertion  of  whicMno  man  can  controvert  the 
truth  ;  for  it  is  an  identical  proportion.  If  in  the? 
circumflances  previous  to  the  determination  of  the 
mind,  every  thin %  belonging  to  the  will  itfelf  mufl  be 
included,  it  is  felf-evident  that  he  who  in  any  given 
circumflances  has  aflrd  a  particular  part,  will  on  a  re¬ 
turn  of  thefe  circumflances  afl  the  fame  part  a  fecond 
time  ;  for  ♦  his  b  only  faying,  thai  he  who  on  two  dif¬ 
ferent  occafions  {ball  exert  volitions  of  ihe  fame  ten¬ 
dency,  will  not  or  thefe  occafions  exert  volitions  of 
which  the  tendencies  are  different.  But  the  queflion 
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cfffit^tnd  n0atbe  leC1.de,d  1S’  ,rY-hf!ie/  tnlrn’  the  famC  Seneral 
Liberty.  itate  of  m.ind>  Puffed  of  the  fame  degree  of  health, 

aPd  confcious  of  the  fame  appetites,  mull,  in  external 
cireumftances  perfectly  alike,  neeeiTarily  exert  at  all 
times  the  fame  volitions.  1.  hat  the  human  mind  is 
under  no  fuch  neceflity,  we  think  every  man’s  confci- 
oufnefs  and  experience  may  abundantly  fatisfy  him  ) 
for  there  are,  perhaps,  but  very  few  who  have  not  at 
one  time  refilled  temptations,  to  which  at  another  they 
-285  have  chofen  to  yield. 

r^iat  there  is  3  relation  between  motives  and  a&ions, 
as  merit  mu^  be  CL>nfeffed  )  but  that  relation  is  neither  neccjfi- 
and  denie-  ty?  ^or  con  it  ant  conjun&ion.  If  it  "were,  ail  actions 
rit  would  would  be  perfedtly  rational  5  and  folly,  as  well  as  merit 
be  bamihed  and  demerit,  would  be  baniflied  from  the  eonduft  of 
worid.1**  me?-  ^iat  is  the  particular  nature  of  that  relation 
which  fub/ifts  between  the  voluntary  actions  of  men, 
and  the  motives  from  which  they  proceed,  ean  be 
known  to  every  individual  only  by  an  attentive  and 
unbiased  reflection  on  the  operations  of  his  own  mind. 
Without  this  reflection,  no  man  can  be  made  to  un- 
derftand  it  by  the  reafonings  of  philofophers,  and  with 
it  no  man  ean  need  the  aid  of  thofe  reafonings.  That 
a  felf-deter  mining  power,  fuch  as  that  for  which  we 
plead,  contrioutes  to  the  fum  of  human  happinefs,  has 
been  fhown  by  Archbilhop  King  and  his  ingenious 
translator  )  who  have  proved,  with  the  force  of  demon- 
it ration,  that  the  mind  ean  take  pleafure  in  the  objeCl 
of  its  ehoice,  though  that  objed  be  in  itfeif  neither 
agreeable  nor  difagre cable  to  our  natural  appetites  ; 
and  that  if  it  eould  not,  it  would  be  in  vain  in  fuch 
a  world  as  ours  to  hope  for  any  portion  of  felicity. 
Into  that  detail  our  limits  will  not  permit  us  to 
enter  :  but  to  the  reader  who  wifhes  for  further  infor¬ 
mation,  we  beg  leave  to  recommend  the  laft  edition 
of  King’s  Origin  of  Evil,  by  Dr  Law  late  biftiop  of 
Carlifle ;  without,  however,  vouching  for  the  truth 
of  all  the  opinions  advanced  by  either  of  thofe  learned 
writers. 

Before  we  conclude  this  chapter,  it  may  be  proper 
to.  obferve,  that  it  is  only  in  volition  that  we  are  con- 
feious  of  any  original  a&ive  power  in  ourfelves,  and 
that  without  fueh  eonfeioufnefs  we  eould  never  have 
acquired  the  notion  of  aCtive  power.  In  our  defires 
and  appetites,  we  neither  are  a  Clive  nor  fuppofe  our¬ 
felves  a  Clive.  Lord  Karnes,  and  mod;  neceffarians, 
confound  defire  with  volition  )  but  that  they  are  per¬ 
fectly  diftinCl  is  plain  from  this  cireumftance,  that  we 
daily  defire  many  things  which,  we  know  to  be  wholly 
out  of  our  own  power*,  whereas  no  man  ever  willed 
what  he  did  not  believe  to  be  in  his  own  power.  We 
all  dejire  or  wifh  that  our  children  may  be  virtuous. 


*  Reid's 
.E/Jays  on 
the  AElive 


Powers  of  •  J  uictt  uur  cuuurcn  may  oe  virtuous, 

Man  J  and. happy)  and  though  we  are  confcious  that 

it  is  not  in  our  power  to  make  them  fo,  we  cannot 
banifh  the  deftre  from  our  breafts.  But  madmen  only 
have  ever  willed  virtue,  wifdom,  and  happinefs,  to 
any  perfon  ;  and  if  there  was  ever  a  man  fo  extrava¬ 
gantly  mad  as  to  exert  fuch  a  volition  as  this,  he  has- 
at  the  time  fancied  himfelf  a  divinity,  and  therefore 
believed  that  the  object  of  his  volition  depended  upon 
himfelf.  When  the  aftronomer,  whofc  character  is  fo 
admirably  drawn  by  our  great  mailer  of  moral  wif- 
f  Rajfelas  dom  f ,  fancied  himfelf  the  regulator  of  the  weather 
Prince  of  and  the  diftributor  of  the  feafons,  he  might  will  either 
Abyjfmw .  ra'm  or funfline  as  ]le  thought  proper,  bccaufe  he  con- 
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fidered  the  objeft  of  his  volition  as  depending  upon  a  Of  the  Be. 
power  imparted  to  him  from  heaven  ;  but  though  he  inSf  an<l  At. 
might  defire  lie  could  not  will,  the  riling  or  the  falling  tributes  ot' 
of  winds,  for  thefe  he  confeffed  were  not  fubjefted  to  ■  G°d'  , 
his  authority.  In  a  word,  without  freedom  in  voli- 
tion, .  power  is  inconceivable  )  and  therefore  it  is  as 
certain  that  ,  we  are  free  agents,  as  that  wc  have  any 
notion  of  aClive  powers. 

Chap.  VI.  Of  the  Being  and  Attributes 
of  God. 

,  It  has  be.cn  already  obferved,  that  as  of  bodies 
tnere  are  various  kinds,  endowed  with  various  proper¬ 
ties  j  fo  the  probability  is,  that  of  minds  endowed 
with  different  powers,  or  different  degrees  of  power, 
the  variety  may  be  as  great,  or  perhaps  greater.  The 
exiflcnee  and  powers  of  our  own  minds  are  made  known 
to  us  by  eonfeioufnefs  and  refleClion  j  and  from  our  de¬ 
pendent  ftate,  and  the  mutability  of  the  obje&s  around 
us.,  we  are  neceffarily  led  to  infer  the  exigence  of  another 
mind,  which  is  independent,  unchangeable,  eternal, 
and  the  eaufc  of  all  things  which  have  a  beginning  of 
exigence.  .  Between  that  mind  and  our  own,  we  can 
hardly  avoid  believing  that  there  are  many  orders  of 
“  thrones,  dominations,  princedoms,  virtues,  powers  )” 
but  as  we  have  no  intuitive  knowledge  of  fuch  inter¬ 
mediate  beings,  and  cannot  from  any  thing  which  we 
perceive  difeern  the  necefity  of  their  exigence,  they  are 
not  properly  the  objeCt  of  feience.  The  exigence  how-  M 
ever,  and  many  of  the  attributes,  of  One  Firfl  Caufc,  Die  exift- 
are  eapabie  of  the  ftriaeft  demonflration  j  “  for  the  in-  CTlce  of 
vifible  things  of  Him  from  the  ereation  of  the  world  are  dt 

clearly  feen,  being  underffood  by  the  things  which  aremonftra- 
made.”  .  tion. 

Of  this  great  truth,  the  moll  important  by  far  which 
can  occupy  the  mind  of  man,  many  demonftrations  have 
been  given  both  by  divines  and  by  philofophers.  We 
lhall  lay  before  our  readers  fuch  a  one  as  to  us  appears 
perfectly  eonclufive,  being  founded  on  the  intuitive 
knowledge  which  we  have  of  our  own  exiftence,  and 
therefore  independent  of  all  theories  about  the  nature 
and  reality  of  the  material  world. 

Every  man,  whether  he  adopt  the  common  theory 
or  that  of  Berkeley  refpeCHng  matter,  is  eonfeious 
that  he  himfelf  exifts,  and  muft  therefore  grant  that 
fomething  now  exifts.  But,  if  any  thing  exifts  new  *,  *  See  Notes 
then  mull  fomething  have  always  exifted  )  otherwife t0 
that  thing  which  now  exifts,  muft  either  have  been  °f!fjn  ^ 
created. by  nothing ,  i.  e.  have  been  cavfed  by  no  caufe ,  ^2'$7 

or  elfe  it  muft  have  created  itfeif  aCling  before  it  ex-  Some  one 
ifted.  Both  thefe  fuppofitions  are  fo  palpably  abfurd,  independ- 
that  no  atheift  has  avowed  them,  either  among  the  fnt 
ancients  or  the  moderns.  We  muft  therefore  admit,  fr^eter- 
either  that  there  is  fome  one  independent  being,  which  nity, 
now  exifts,  and  always  has  exifted  )  or  that  the  things 
which  we  know  to  exift  at  prefent  (every  man’s  felf 
for  inftance),  -were  produced  by  fomething  which  had 
its  exifence  from  fomething  elfe ,  which  alfo  depended 
upon  y£  we  other  caufe ,  and  fo  on  in  an  infinite  feries  of 
cavfed  or  fuccefftve  beings.  But  this  laft  fuppofition, 
though  it  has  been  often  made,  is  as  grofsly  abfurd  as 
either  of  the  two  former.  For  of  this  infinite  feries, 
either  fome  one  part  has  not  been  fueceflive  to  any  other 

or 
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of  the  he-  or  elfe  all  the  feveral  parts  of  it  have  been  fucceflive. 
ing  and  At-  j£  fome  onc  part  0f  it  was  not  fuccejfve ,  then  it  had 
tnbGodS°f  a  part;  which  deftroys  the  fuppofition  of  its  infi- 
1  .  nity  (r).  If  all  the  feveral  parts  of  it  have  been  fuc¬ 

ceflive,  then  have  they  all  once  been  future  ;  but  if  they 
have  a/Zbeen  future,  a  time  may  be  conceived  when  none 
of  them  had  exiftence  :  and  if  fo,  then  it  follow*?,  either 
that  all  the  parts ,  and  confequently  the  w  hole  of  this  in  - 
finite  feries,  muft  have  arifen  from  nothing ,  which  is  ab- 
furd  3  or  elfe  that  there  muft  be  fomething  in  the  %vhole 
befides  what  is  contained  in  all  the  parts,  which  is  alfo 
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abfurd. 

As  the  poffibility  or  impofTibility  of  an  infinite  fe¬ 
ries  of  dependent  beings  is  the  main  queftion  at  iffue 
between  the  atlieifts  and  us,  wTe  (hall  Hate  the  preced¬ 
ing  reafoning  in  a  manner  fomewhat  different.  For 
this  purpofe,  let  us  fuppofe  fome  one  to  affirm,  that  the 
courfe  of  generation  has  had  no  beginning,  and  confe¬ 
quently  that  the  number  ef  fucceflive  births  has  been 
infinite.  We  would  a fk  fuch  a  perfon,  Whether  be¬ 
fore  the  birth  of  Abraham,  for  example  *,  there  had 
pad  an  infinite  feries  of  generations  or  not  ?  If  not, 
wards  an  the  courfe  of  generation  raufl  have  had  a  beginning, 
EwElioti  of  the  conclufion  for  which  we  contend.  But 

a; IdAttri- -  ^  tlie  ^eries  Paft  was  in6™te>  tl]en  at  l\ie  birth  of  Jo- 
butes  of  feph  the  great-grandfon  of  Abraham,  it  is  evident, 

God ,  by  that  more  generations  were  paft,  and  that  the  number 

Seth  Ward  then  was  greater  than  that  which  was  fuppofed  to  be 
infinite  3  fo  that  upon  this  fuppofition  we  have  a  num¬ 
ber  that  is  both  infinite  and  not  infinite,  which  is  a 
manifeft  contradiction.  Should  it  be  faid  that  the 
number  of  generations  was  infinite,  as  well  at  the  birth 
of  Abraham  as  at  the  birth  of  Jofeph  3  it  will  then  fol¬ 
low,  that  one  infinite  may  be  greater  than  another  of  the 
very  fame  kind  3  and  confequently  that  an  infinite  may  be 
bounded,  i.  e.  be  finite.  But  fliould  it  be  alleged,  that  the 
number  of  births  at  Abraham’s  was  finite,  and  became 
infinite  when  it  reached  to  Jofeph’s,  it  will  then  follow7', 
that  one  finite  number  added  to  another  may  make  an 
infinite  number,  which  is  diredly  contrary  to  every  pof- 
fible  notion  of  infinity.  We  might  argue  in  the  fame 
manner  again!!  an  infinite  feries  of  every  kind,  the  very 
fuppofition  of  which  involves  the  raoft  palpable  contra¬ 
dictions.  See  Chap.  Of  Infinity  and  Eternity. 

From  the  im  poffibility  of  an  infinite  feries  it  neceflari- 
ly  follows,  that  there  exifts,  and  muft  haveexifted  from 
eternity,  fome  one  independent  being,  whofe  duration 
cannot  be  commenfurate  with  fuccefiion,  and  to  whom 
the  relation  of  time  Is  not  applicable.  Here  will  fome 
atheifts  prefently  imagine,  that  by  the  fame  mode  of  rea¬ 
foning  they  may  difprovc  the  exiftence  of  God  :  for  do 
not  they  who  thus  deftroy  the  eternity  of  the  world, 
deftroy  at  the  fame  time  the  eternity  of  the  Creator  ? 
If  time  it  ft  If  be  not  eternal,  how  can  the  Deity  or  any 
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tiling  elfe  be  fo  ? 

In  urging  thefe  queftions,  it  muft  be  taken  for  grant¬ 
ed  that  time  is  eflVntial  to  all  exiftence,  and  that  God 
cannot  be  eternal  otherwife  than  by  a  fucceflive  flux  of 
infinite  time.  But  it  has  been  already  fhown  (N°  224.), 
that  fucceflive  duration  is  not  efiential  to  exiftence  3 
that  we  can  even  conceive  exiftence  without  fucceflion  3 
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and  it  may  here  be  added,  that  if  we  fuppofe  a  perfeft  OHhe  Ee- 
being  alone  in  nature,  we  fliall  find  it  impofiible  to  Abates  of* 
imagine  any  fuccejjion  of  ideas,  any  flux  of  moments,  or  Go(j. 
any  alteration  or  increafe  whatever  in  his  knowledge  and  u—- y— ^ 
cffence.  Such  duration  as  we  are  acquainted  with  can 
have  no  relation  to  an  immutable  Being,  while  fuppofed 
to  exift  alone  3  but  as  foon  as  he  determined  to  exereife 
his  feveral  attributes  in  the  produdion  of  fomething  di- 
ftind  from  himfelf,  then,  and  not  till  then,  have  vTe 
reafonto  think  that  time,  fuccejjion,  and  increafe,  began* 

Thefe  ath ei ft ieal  queftions,  therefore,  inflead  of  contain¬ 
ing  an  objedion  to  the  exiftence  of  a  Deity,  afford  aplain 
demonftration  of  it :  for  fince  it  is  not  more  evident  that 
fomething  now  exifts  than  that  fomething  muft  have  ex- 
ifted  from  eternity  3  and  fince  it  has  been  fhown,  that 
neither  the  'world  in  its  prefent  ftate,  nor  time,  nor  any 
thing  capable  of  change  or  fucceflion,  can  poflibiy  be 
eternal  3  it  follows,  that  there  muft  necefiarily  be  fome 
Being  who,  in  the  order  of  nature,  is  before  time,  and 
•who,  in  the  liability  and  immutable  perfection  of  his  own 
intelligence,  comprehends  at  once  his  yejlerday ,  to-day, 
and  for  ever .  u  The  atlieifts  (fays  the  excellent  Cud- 
worth*)  can  here  only  fmile,  or  make  wry  faces,  and  *  Intellect 
fhow  their  little  wit  in  quibbling  upon  nunc  fans,  or  k tual  , 
funding  now  of  eternity;  as  if  that  funding  eternity  of^jjap.  ^  u 
the  Deity  (which  with  fo  much  reafon  hath  been  con¬ 
tended  for  by  the  ancient  genuine  theijis )  were  nothing 
but  a  pitiful fmall  moment  of  time  funding  fill,  and  as  if 
the  duration  of  all  beings  w hatfoever  muft  needs  belike 
our  own  :  whereas  the  duration  of  every  thing  muft  of 
neceffity  be  agreeable  to  its  nature  ;  and  therefore,  as 
that  whofe  imp  erf  eB  nature  is  ever  f owing  like  a  river, 
and  confifts  in  continual  motion  and  change •  one  after  an¬ 
other,  muft  needs  have  accordingly  *  fuccejfve  and  flow- 
ing  duration  Hiding  perpetually  from  prefent  into  paf, 
and  always  hafting  on  towards  the  future,  expeding 
fomething  of  itfelf  which  is  not  yet  in  being  3  fo  muft 
that  whofe  per  fed  nature  is  ejfcntially  immutable  have 
permanent  and  unchanging  duration,  never  lofing  any 
thing  of  itfelf  once  prefent,  nor  yet  running  forward  to 
meet  fomething  of  itfelf  which  is  not  yet  in  being.”  289 

From  the  eternity  of  the  Supreme  Being  we  necefia-  ls 
rily  infer  his  independence  or  felf-exiftence  3  for  that  ent’ 
which  never  had  a  beginning  of  exiftence  cannot  pofii- 
bly  have  any  caufe  of  that  exiftence,  or  in  any  manner 
depend  upon  any  other  being,  but  muft  exift  of  itfelf,  or 
be  f elf  exifent.  2.90 

Eternity  ad  partem  pof ,  or  necejfary  exifence ,  or  thecan£ot 
impoflibility  of  ever  cealing  to  be,  follows  from  inde- cea  e  t0  c* 
pendenee  :  For  to  the  nature  of  that  which  exifts  with¬ 
out  any  caufc,  exiftence  muft  be  efiential.  But  a  be¬ 
ing  whofe  exiftence  is  of  itfelf  and  efiential  to  its  na¬ 
ture,  cannot  be  indifferent  to  exiftence  or  nonexiftcncc, 
but  muft  exift  necejfarily .  And  here  it  may  be  proper 
to  obferve,  that  the  word  necejjity,  when  applied  to  ex¬ 
iftence,  may  be  taken  in  two  acceptations  very  different 
from  each  other f  3  either  as  it  arifes  from  the  relation-}-  Notes  to 
which  the  exiftence  of  that  being,  of  which  it  is  affirm-  King  on 
ed,  has  to  the  exiftence  of  other  things  ;  or  from  the  re-  Evf  and 
lation  which  the  aBual  exiftence  of  that  thing  has  to  fa  fQ 

the  manner  of  its  own  exiftence.  tjJ€  ideas 

4  2  In  of  Space, 

&c. 
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What  is 
meant  by 
neceffary 
exiftimte. 


In  the  former  fenfe,  when.  neceffity  of  exiftence  has 
relation  to  the  exiftence  of  other  things,  it  denotes 
that  the  fuppofition  of  the  ^cw-exiilence  of  that  thing 
of  which  neeeftity  is  affirmed,  implies  the  non-exiftence 
of  things  which  we  know  to  exift.  Thus,  fome  inde¬ 
pendent  being  does  neceffarily  exift ;  becaule,  to  fup- 
pofe  no  independent  being,  implies  that  there  are  no  de¬ 
pendent  beings  ;  tlie  contrary  of  which  we  know  to  be 
true. 

In  the  fecond  fenfe,  when  the  neeeftity  of  exiftence 
arifes  from  the  relation  which  the  attual  exiftence  of 
any  thing  has  to  the  manner  of  its  own  exiftence,  ne- 
ceffity  means,  that  the  thing,  of  which  it  is  affirmed, 
exifts  after  fuch  a  manner  as  that  it  never  could  in 
time  pajl  have  been  nonexifteni ,  or  can  in  time  future 
ccafc  to  be .  Thus,  every  independent  being ,  as  it  exifts 
without  a  eaufe,  is  neceffarily  exifting  •,  beeaufe  exift¬ 
ence  is  effential  to  fuch  a  being ;  fo  that  it  never  could 
begin  to  exift,  and  never  can  ceafe  to  be:  For  to  fup- 
pofe  a  being  to  begin  to  exift,  or  to  lofe  its  exigence,  is 
to  fuppofe  a  change  from  nonentity  to  entity,  or  vice 
verfa ;  and  to  fuppofe  fuch  a  change  is  to  fuppofe  a 
cauls  upon  which  that  being  depends.  Every  being, 
therefore,  which  is  independent,  i.  e.  which  had  no 
eaufe  of  its  exiftence,  muft  exift  neceffarily ,  and  cannot 
poffibly  have  begun  to  exift  in  time  paft,  or  ceafe  to  be 
292  in  time  future. 

ncreilWPy  T  ^  two  neeeftity  as  applied  to  exiftence, 

existent  fie-.  t‘1nu8‘3  they  have  been  often  confounded,  are  in  them- 
inj  in  the  f^Ives  perfectly  diftintt  :  For  though  a  being  cannot 
r  .rrner  be  neceffarily  exillent  in  the  former  fenfe  without  be- 

fenle;  and  mg  fh  in  the  latter  alfJ)  5  yet  may  it  be  neceffarily  ex- 
rftent  in  the  latter  fenfe  without  being  lo  in  the  for¬ 
mer.  For  any  thing  that  we  know  to  the  contrary, 
tnere  may  be  two  or  more  beings  exifting  neceffarily 
in  the  latter  fenfe  of  the  word  neceffity ,  i.  e.  with  re¬ 
gard  to  independence  and  the  manner  of  their  own  exift¬ 
ence  :  but  in  the  former  fenfe  of  the  word,  i.  e.  in  rela¬ 
tion  to  this  fjstcm ,  there  can  be  but  one  neceffarily  ex¬ 
ift  ent  being  *,  for  it  is  obvious  that  no  more  arc  neceffa- 
ry  to  account  for  the  production  of  the  dependent  beings 
which  we  know  to  exift.  To  fuppofe  the  non-cxiftence 
of  all  independent  beings,  implies  the  non-exiftence  of 
all  dependent  beings,  ourfelves,  and  every  thing  elfe  ; 
but  to  fuppofe  the  non-cxiftence  of  all  independent  be¬ 
ings^  except  one ,  involves  in  the  fuppofition  no  fuch  ab- 
furdity. 

-  .  ,  phenomena  of  nature  lead  us,  by  the 

bemore  ft.rIaeft  reasoning,  to  one  firft  eaufe,  which  is  fuffi- 
than  one  cient  for  their  produttion  ;  and  therefore  none  but  one 
in  the  lat-  firft  eaufe  can  in  this  fenfe  of  the  word  be  neceffary  : 
ter,  they  And  though  feveral  more  independent  beings  might  pof- 

no  Kodtto  flbly  exIft’  yet  they.  would  be  no  gods  to  us  :  they 
us.  would  have  no  relation  to  us  demonftrable  by  reafon, 

nor  we  any  thing  to  do  with  them.  For  if  the  fup¬ 
pofition.  of  their  exiftence  were  not  requifitc  to  the 
produttion  of  this  fyftcm,  which  it  obvioufly  would 
not  be,  we  could  perceive  no  neeeftity  for  it  at  all  ;  we 
could  never  difeover  it  by  our  own  faculties,  and  there¬ 
fore  it  could  be  nothing  to  us.  And  though  two  or 
three  fuch  beings  fhould  exift,  and  att  in  the  formation 
and  government  of  their  refpeBive  fyftcms,  or  agree  in 
one ;  yet  till  their  exiftence  and  operations  were  made 
known  to  us,  and  a  natural  relation  difeovered,  nothing 
would  be  due  from  us  to  them.  They  would  have  no 
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religious  or  moral  relations  to  us  ;  and  we  fhould  have  Of  the  Be, 
no  reafon  to  call  more  than  one  of  them  our  creator  ing  and  At- 
preferver,  and  governor,  which  is  the  proper  fenfe  of  the’  tnbutes  of 
word  God .  t  God- 

To  Ihovv  in  this  manner  that  there  is  only  one  eter- 
nal  felf-exiftent  Being  which  bears  the  relation  of  God  2 
to  us ,  feems  to  be  going  as  far  as  is  neceffary,  or  aslmpcffiblc 
natural  light  will  lead  us.  Thole  who  endeavour  totodemon- 
demonfirate  that  there  cannot  poffibly  be  more  than  ^rate  tbat 
felf-exiftent  Being,  either  reafon  in  a  circle,  or  proceed  j^efe  can 
upon  principles  which  their  antagonifts  cannot  be  felfcxi^ 
compelled  to  grant.  When  they  deduce  the  Divine  Eeing. 
unity  from  independence  or  omnipotence,  they  evi¬ 
dently  prefuppofe  it  in  their  definition  of  thefe  attri¬ 
butes  :  and  when  they  infer  it  from  the  nature  of  fpace 
and  duration,  which  they  confider  as  modes  of  the 
felf-exiftent  Being,  they  take  it  for  granted,  that  fpace 
and  duration  have  a  real  exiftence,  independent  of  us 
and  our  thoughts  >  and  that  the  one  is  infinite  and  the 
other  eternal,  contrary  to  what  has  been  already  prov¬ 
ed,  we  think,  with  the  force  of  demonftration.  The 
celebrated  Dr  Clarke  made  mueh  ufe  of  fpace  and  du¬ 
ration  in  his  attempt  to  demonftrate  that  there  can  bo 
but  one  felf-exiftent  Being  5  but  he  argues  for  the 
fame  thing  from  the  nature  of  neceffity  as  applied  to 
exiftence. 

“  Neceffity  (fays  he  *),  abfolute  in  itfelf,  is  fimple  Dr 
and  uniform  and  universal,  without  any  poffible  differ-  firft  demoii- 
euce,  differmity ,  or  variety ,  whatfoever  :  and  all  variety  ftratio1}  of 
or  difference  of  exiftence  mull  needs  arife  from  lome  ex- 
ternal eaufe,  and  be  dependent  upon  it ,  and  proportionable j ration  of 
to  the  efficiency  of  that  eaufe ,  whatfoever  it  be.  Ah-  the  Being 
foiute  neceffity ,  in  which  there  can  be  no  variation  in  anyaU:l  Attn'~ 
kind  or  degree,  cannot  Le  the  ground  of  exiftenee  of  a  bfte,s  °f 
number  of  beings,  however  Jinn  far  and  agreeing:  be-py0p 
caule,  without  any  other  difference ,  even  number  is  itfelf 
a  mrmifeit  dfformity  or  inequality  (if  I  may  fo  fpeak)  of 
efficiency  or  caufality .”  ^ 

Such  is  this  great  man’s  firft  argument  from  necef-  examined, 
fity,  to  prove  that  there  cannot  be  more  than  one  felf-  and  fhown 
exiftent  Being.  But  what  is  this  neeeftity  which  proves  t0  b* 
fo  mueh  ?  It  is  the  ground  of  exiftenee  (he  fays)  of' concluflve* 
that  which  exifts  of  itfelf  j  and  if  fo,  it  muft,  m  the 
order  of  nature,  and  in  our  conceptions,  be  antecedent 
to  that  being  of  whofe  exiftence  it  is  the  ground.  Con¬ 
cerning  fuch  a  principle,  there  are  but  three  fuppofi- 
tions  which  ean  poffibly  be  made  ;  and  all  of  them  may 
be  fhown  to  be  abrbrd  and  contradictory.  We  may 
fuppofe  either  the  fubffance  itfelf,  fome  property  of  that 
fubftance,  or  fomething  extrinfic  to  both,  to  be  this  an¬ 
tecedent  ground  of  exiftence  prior  in  the  order  of  nature 
to  the  firfl  eaufe . 

One  would  think,  from  the  turn  of  the  argument 
which  here  reprefents  this  antecedent  neceffity  as  effi¬ 
cient  and  caufal ,  that  it  were  confidered  as  fomething 
extrinfic  to  the  firft  eaufe  f .  Indeed  if  the  w  ords  have  f  Diferta - 
any  meaning  in  them  at  all,  or  any  force  of  argument, tion  011  tke 
they  muft  be  fo  understood,  juft  as  we  underftand  them  fsuwent 
of  any  external  eaufe  producing  its  effett.  But  as  an  ^ddeTto 
extrinfic  principle  is  abfurd  in  itfelf,  and  is  befiftes  re-  Law's  In - 
jetted  by  Dr  Clarke,  who  fays  exprefsly,  that  u  of  the  quiryinto 
thing  which  derives  not  its  being  from  any  other  thing, 
this  neceffity  or  ground  of  exiftenee  muft  be  in  the  thing  ximejn- 
itfelf,”  we  need  not  fay  a  word  more  of  the  laft  of  thefe  menjltyy 
fuppo fit  ions,.  &.c. 


Let 


God. 


’hap.  VI.  M  E  T  A  P 

of  the  Be-  Let  us  then  confider  the  fir  ft  ;  let  us  take  the  fub- 
wg  and  At -Jlance  itfelf,  and  try  whether  it  can  be  conceived  as  prior 
tributes  of  Qr  anteceyent  to  itfelf  in  our  conceptions  or  in  the  order 
of  nature.  Surely  we  need  not  obferve  that .  nothing 
can  be  more  abfurd  or  contradictory  than  fuch  a  fup- 
pofition.  Dr  Clarke  himfclf  repeatedly  affirms,  and  it 
would  be  ft  range  indeed  if  he  did  not  affirm,  that  no 
being,  no  thing  whatever,  can  be  conceived  as  in  any 
refpeCt  prior  to  the  firft  caufe. 

The  only  remaining  fuppofition  is,  that  fome  attribute 
or  property  of  the  fell- exi  (lent  Being  may  be  conceived 
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“  Neceffity  is  ufed  here  in  two  different  fenfes  *,  Of 
both  as  abfolute  and  relative.  In  the  former,  neither  ol "t j|kute» of 
non  wii  limit  the  other,  i.  e.  with-  God. 


AAA  jj’  ty  v/j.  LUV  - - O  - J 

as  in  the  order  of  nature  antecedent  to  that  being.  But 
thi«  if  noffihie.  is  more  abfurd  than  either  of  the  two 


this,  if  poffible,  is  more  abfurd  than  either  ot  _ 
preceding  fuppofitions.  An  attribute  is  attributed  to  its 
fubjcB  as  its  ground  or  fupport,  and  not  the  fubjeB  to 
its  attribute .  A  property ,  in  the  very  notion  of  it,  is 
proper  to  the  fubftance  to  which  it  belongs,  and  fubfe- 
quent  to  it  both  in  our  conceptions  and  in  the  order  of 
nature.  An  antecedent  attribute,  or  antecedent  property, 
is  a  folecifm  as  great,  and  a  contradiction  as  flat,  as  an 
antecedent  fubfequent  or  fubfequent  antecedent ,  underftood 
in  the  fame  fenfe  and  in  the  fame  fyllogifm.  Every 
property  or  attribute,  as  fuch,  prefuppofe  its  fubjeCt  ; 
and  cannot  other  wife  be  underftood.  Ibis  is  a  truth 
fo  obvious  and  fo  forcible,  that  it  fometimes  extorts 
the  afifent  even  of  thofe  who  upon  other  occafions  labour 
#  Anrwer  to  obfeure  it.  It  is  confefled  by  Dr  Clarke  *,  that 
to  the  Sixth  “  the  feliolaftie  A?ay  of  proving  the  exiftence  of  the 
Letter .  felf-exiitent  Being  from  the  abfolute  perfe&ion  of  his 

nature,  is  vftzqov  For  all  or  any  perfections 

(fays  he)  preluppoie  exiftence  ;  which  is  a  petition 


principii,  ” 


If  therefore  properties,  modes,  or  attributes 


thor 


the  two  beings  can  exift  without  the  other,  i.  e.  with¬ 
out  our  fuppoling  the  other  to  ex  if!  alto,  fince  that  is  1 
equally  neeeffary.  In  the  latter,  either  of  them  may  *La<uj\In- 
exift  alone,  i.  e.  as  without  the  help  of  the  other,  or  with-  nQS 
out  the  fuppofition  of  the  other  as  requifite  to  its  ovn^ 'pa^e,  &c. 
exiftence.  The  confequence,  therefore,  that  either  ofcpap, 
them  may  exift  alone,  and  fo  neither  of  them  is  necef-  *<>$ 
fary,  is  a  mere  equivocation  on  neceffity,  ufing  it  both 
an  abfolute  and  relative  fenfe  at  the  fame  time.”  But  t0  be  equaL 
as  this  is  a  queftion  of  the  higheft  importance,  and  as  ^  mConclu~ 
the  author  was  a  man  of  great  worth,  we  (hall  confider  five. 
his  argument  upon  the  fuppofition  that  the  word  ne¬ 
ceffity  has  from  the  beginning  to  the  end  of  it  the  fame 
invariable  meaning. 


It  has  been  already  obferved,  that  there  are  only  two 
fenfes  in  which  that  word  can  be  applied  to  the  exift¬ 
ence  of  any  being  ;  and  whether  it  be  here  ufed  in  the 
one  or  the  other  of  thefe  fenfes,  the  reafoning,  if  re¬ 
vived  into  a  fyllogifm,  will  appear  to  be  inconclufive. 
If  the  Avord  be  taken  in  that  fenfe  of  neceffity  which 
arifes  from  the  relation  that  dependent  beings  which 
Ave  knoAv  to  exift  bear  to  fome  one  independent  Being, 


the  argument  Avill  Hand  thus : 


yr  11  un.iv.uiv  - -  7 

in  God,  be  corifidered  as  perfections  (and  it  is  im  poffible 
to  confider  them  as  any  thing  elfe),  then,  by  this  con- 
feffion  of  the  great  author  himfelf,  they  muft  all  or  any 
of  them  prefuppofe  exiftence.  It  is  indeed  immediately 
added  in  the  fame  place,  “  that  bare  neceffity  of 
exiftence  does  not  prefuppofe,  but  infer  exiftence 
Avhich  is  true  only  if  fuch  neceffity  be  fuppofed  to  be  a 
principle  extnnjic ,  the  abfurdity  of  Avhich  lias  been 
already  fhoAvn,  and  is  indeed  universally  eonfelfed.  If 
it  be  a  mode  or  property ,  it  muft  prefuppofe  the  exiftence 
of  its  fubjeCt,  as  certainly  and  as  evidently  as  it  is  a 
mode  or  a  property.  It  might  perhaps  a  pofteriori  infer 
the  exiftence  of  its  fubjeft,  as  elfe&s  may  infer  a  caufe*, 
but  that  it  fhould  infer  in  the  other  way  a  priori  is. 
altogether  as  impoffiblc  as  that  a  triangle  fhould  be  a 
fquare,  or  a  globe  a  parallelogram. 

\  fecund  Doubtful,  as  it  would  feem,  of  the  force  cf  his  firft 
lenumftra-  argument,  Avhich  even  thofe  who  pretend  to  be  eon- 
ion  of  the  vinCed  by  it  acknowledge  to  be  obfeure,  the  doCtor 
ltne  au"  gives  a  fecond,  wliieli  we  muft  confefs  appears  to  us  to 
be  ft  ill  more  obfeure,  and  if  poffible  lefs  conclufive. 
“  To  fuppofe  tAvo  or  more  dftinB  beings  exifting^  of 
them/ elves  neceftarily  and  independent  of  each  oi  lier,  im¬ 
plies  (he  fays)  this  contradiBion ,  that  each  of  them  be¬ 
ing  independent  from  the  other,  they  may  either  of 
them  be  fuppofed  to  exift  alone  ;  fo  that  it  Avill  be  no 
contradiction  to  fuppofe  the  other  not  to  exift  j  and 
confequently  neither  of  them  av Ill  be  neceftarily  exift  mg. 
Whatfoever  therefore  exifts  neceftarily  is  the  one  fim- 
ple  e Hence  of  the  ftlf-exiftent  Being  *,  and  Avliatfoever 
d lifers  from  that  is  not  neceftarily  exift ing,  becaufe  Jn 
abfolute  neceffity  there  can  be  no  difference  or  diverjtty 
of  exiftence. 


From  a  known  effect  no  more  caufes  can  be  neceffa- 
rily  inferred  than  Avhat  are  fufficient  to  aeeount  for 
that  eiie£t  *,  but 

One  felf-cxiftent  and  independent  Being  is  fufficient 
to  account  for  all  the  phenomena  of  nature  ;  there¬ 
fore,  from  the  phenomena,  &.c. 

No  more  than  one  fuch  Being  can  be  neceffarihy  infer¬ 
red  to  exift. 


But  though  no  more  than  one  independent  beings 
can  in  this  fenfe  of  the  word  neceffarihy  exift,  it  by  no 
means  follows  from  this  fyllogifm,  that  two  or  more 
fuch  beings  may  not  poffibly  exift.  It  is,  inaeed,  a  plain 
contradiCHon  to  fay,  that  tAvo  or  more  feif  exiftent 
beings  are  in  this  fenfe  neeeffary ;  but  furejy  there  is 
no  contradi&ion  in  faying,  that  two  or  tAventy  fuch 
beings  are  poffible .  \Ve  could  not,  therefore,  by  this 
argument  conviCt  a  perfon  of  ahfuraity,  who  fhould 
affirm  that  two  or  more  independent  beings  aBualhj 
exift.  We  might,  indeed,  deny  the  exiftence  of  them, 
all  but  one ,  becaufe  one  is  fufficient  to  account  for: 
thofe  phenomena,  from  whieh  alone  Ave  knoAv  that, 
any  independent  being  exifts  :  but  becaufe  one  of  them 
might  be  fuppofed  to  exift  alone ,  fo  that  it  Aiould^be 
no  contradiction  to  fuppofe  the  other  not  to  exift  ; 
avc  knoAv  not  how  the  doCtor  came  to  affirm,  in  direCt 
oppofition  to  his  own  demonftration*  that  not  one  of 
them  Avould  be  neceftarily  cxifting. 

Neceffity,  as  applied  to  exiftence,  in  the  other  fenfe 
of  the  word,  arifes,  as  Ave  have  feen,  from  the  relation 
Avhich  the  aBual  exiftence  of  the  being,  of  which  it 
may  be  affirmed,  has  to  the  manner  of  that  being  s  ex¬ 
iftence.  It  is  the  fame  neceffity,  Ave  are  told  *,  with  *  Anffwer 
that  Avhich  is  the  caufe  of  the  unalterable  proportion  ^  the  Sixth 
between  two  and  four;  and  it  is  confidered  as  the 
formal  caufe  or  ground  of  the  exiftence  of  an  independ-  man  in  - 
ent  bcm?.  Were  it  not  for  the  ftrange  expreffiens  oioucelter* 
formal  caufe  and  ground  of  exifence ,  Ave  fhould  have  no  fhire. 
objection  to  this  account  of  that  neceffity  by  which  a 
being  independent  undoubtedly  exifts :  but  this  kind 
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ins  and  At  *r^  ncce^"lt5r  *3  a  principle  which  will  not  fupport  the 
tributes  of  ^uPer^:rU(^:u^e  which  the  learned  author  labours  to 
God.  raife  upon  it.  i  he  fame  neceffity  which  is  the  caufe 
u— " v~~'  of  the  unalterable  proportion  between  two  and  four , 
is  like  wife  the  cauie  or  the  unalterable  proportion  be¬ 
tween  three  and  fix ,  between  four  and  eight,  and  be¬ 
tween /w  and  ten ,  &c.  But  if  it  can  be  the  caufe  of 
fo  many  different  proportions  of  the  fame  kind,  why 
may  it  not  be  the  formal  caufe  or  ground  of  exigence 
to  as  many  independent  beings  of  the  fame  kind  as  well 
as  to  one  ?  The  following  fyllogifm,  we  apprehend,  to 
be  legitimate  both  in  mode  and  figure,  and  its  conclu- 
fion  is  directly  contrary  to  the  propofition  which  the 
dodlor  deduces  from  the  fame  notion  of  neceffity. 

If  necefiity,  confidered  as  a  formal  caufe  or  ground 
of  exiflence ,  be  in  one  injlance  of  its  caufality  the 
formal  caufe  or  ground  of  exiflence  to  many 
things  of  the  fame  kind,  it  may  likewife  in  every 
other  injlance  of  its  caufality,  be  the  formal  caufe 
or  ground  of  exiflence  to  many  things  of  the  lame 
kind. 

But  fuch  neceffity,  in  that  inflance  of  its  caufality 
where  it  is  the  formal  caufe  or  ground  of  exig¬ 
ence  to  the  unalterable  proportion  between  two 
and  four,  is  the  formal  caufe  or  ground  of  exifl¬ 
ence  to  many  proportions  of  the  fame  kind. 

Therefore,  the  fame  neceffity  in  that  other  inflance 
of  its  caufality,  where  it  is  faid  to  be  the  formal 
caufe  or  ground  of  exiflence  to  one  independent 
being,  undoubtedly  may  be  the  formal  caufe  or 
ground  of  exiflence  to  many  independent  beings  of 
the  fame  kind. 

299 

Neceffity,  Thus  it  appears,  that  neceffity ,  in  any  fenfe  in  w  hich  it 
ous^pnn-”  can  be.ProPerly  affirmed  of  exiflence,  cannot  be  the 
dple.  foundation  of  any  argument  to  prove  the  impoffibility 
of  more  than  one  felf-exiflent  being.  It  is  indeed  a  prin¬ 
ciple  from  which  we  apprehend  that  no  pofitive  con- 
clufion  whatever  can  be  deduced  by  reafoning  a  priori . 
That  neceffity  of  exiflence  may  be  predicated  of  a 
being  which  is  independent  and  uncreated,  is  felf-evi- 
dent  ,  becaufe  to  the  nature  of  fuch  a  being,  exifl¬ 
ence  is  effential.  But  whilfl  that  nature  itfclf  remains 
wholly  incompvehenf  ble  by  us,  it  is  impoffible  that  we 
fhould  difeover,  by  our  own  unaffifled  reafon,  whether 
it  can  be  the  nature  of  only  one ,  or  of  more  than  one , 
independent  being.  To  argue  from  neceffity,  as  if  it 
wrere  the  caufe  or  ground  of  exiflence  to  fuch  a  bein<>*, 
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is  certainly  abfurd,  if  it  be  not  impious;  for  if  that  Of  the  Be- 
to  which  exiflence  is  effential,  does  not  exifl  without- iu£  and  At' 
any  caufe  efficient  or  formal,  wre  fhall  be  obliged  to  tlil);ites  of 
inquire  after  a  caufe  or  ground  of  this  caufe,  and  thus ■ 
be  involved  in  all  the  abfurdities  and  contradictions  of 
an.  infinite  feries.  We  have  infilled  the  longer  on  this 
point,  becaufe  neceffity ,  as  the  foundation  of  the  argu¬ 
ment  a  prwriy  has  fometimes  been  employed  to  very 
bad  purpofes.  Attempts  have  been  made  from  the  no¬ 
tion  of  neceffary  exiflence,  to  prove  that  the  Supreme 
Being  cannot  be  a  free  agent,  and  to  fet  the  firft  prin¬ 
ciples  of  the  religion  of  nature  at  variance  with  thofe 
which  are  revealed  in  the  Scriptures. 

.  But  though  we  are  firmly  perfuaded  that  the  di-Th^unitr 
vine  unity  cannot  be  demonf  rated  a  priori,  we  are  far  of  God 
from  thinking  it  incapable  of  any  proof  On  the  con-hiS%pro* 
trary,  the  common  arguments  d pofleriori  drawn  from bable* 
the  order  and  harmony  of  the  world,  have  'always  fa- 
tisfied  us,  and  in  our  opinion  mull  fatisfy  every  per- 
fon  capable  of  proportioning  his  affent  to  evidence, 
that  the  Creator  and  Preferver  of  fuch  a  fyilem  has 
but  one  will  and  one  intelligence ,  and  therefore  is  him- 
felf  but  one  being .  But  proof  is  one  thing,  and  demon- 
f  ration  is,  in  the  proper  fenfe  of  the  word,  another  (g). 

And  if  we  cannot  arrive  at  abfolute  certainty  concern¬ 
ing  this  important  truth  by  the  light  of  nature,  we 
ought  to  be  the  more  thankful  for  that  revelation,  which 
has  put  the  unity  of  God  pall  difpute  to  all  who  believe 
the  holy  Scriptures. 

The  being  which  is  fclf-exifterit  and  independent  God  omai. 
mud  be  alfo  omnipotent,  L  hat  fuch  a  being  has  aftive  potent. 
power  iufome  degree,  is  fhown  at  the  fame  time  and 
by  the  fame  medium  that  we  prove  his  exiflence  ; 
and  fincc  he  depends  upon  no  caufe  for  his  exiflence 
or  his  power,  he  cannot  depend  upon  any  for  the  ex¬ 
ertion  of  that  power,  and  confcquently  no  limits  can  be 
applied  to  it.  Limitation  is  an  effefi  of  feme  fuperior 
caufe,  which  in  the  prefent  inflance  there  cannot  be  : 
confcquently  to  fuppofe  limits  where  there  can  be  no 
limiter ,  is  to  fuppofe  an  effett  without  a  caufe.  For  a 
being  to  be  limited  or  deficient  in  any  rcfpcdl  *,  is  *  Nofes  u 
to  be  dependent  in  that  refpeft  on  fome  other  being  King  on 
which  gave  it  juit  fo  much  and  no  more  ;  confequcnt-  Evil, 
ly  that  being  which  in  no  refpett  depends  upon  any 
other  is  in  no  refpeB  limited  or  deficient.  In  all  beings 
capable  of  increafc  or  diminution,  and  confequcntfy 
incapable  of  perfe&ion  or  abfolute  infinity,  limitation  or 
defefi  is  indeed  a  neceffary  confequencc  of  exiflence, 

and 


(g)  John  Gerhard  and  John  Voffius  both  cite  Gabriel  Biel  as  acknowledging  the  unity  of  God  to  be  incapable 
^>f  rigid  demonflration  ;  and  with  the  fentiments  of  that  fchoolman,  thofe  two  learned  divines  profefs  their  own 
to  agree. 

Sed  Biel  (1  Sant.  Difl.  2.  £).  10.  Art.  3.),  flatuit  “  quod  tantum  unum  effe  Deum,  fit  creditum  ct  non-demon - 
Jlratum  rationc  naturali  nobis  in  via  poffibili.”  Id  nos  ita  interpretamur  ;  etiamfi  ex  naturce  libro  raticnes  non 
contem, render  pro  unit  ate  divinse  effentioe  afferenda  erui  poffint,  eas  tamen  ad  fidei  cordibus  noflris  in- 

generandum,  non  fatis  efficaces  effe.  Ergo  mens  prius  confirmanda  ell  ex  verbo  Dei,  et  illuflribus  teflimoniis  in 
quibus  fe  Deus  generi  humano  patefccit :  Poflea  utiliter  potefi  addi  confideratio  philofophicarum  demonflrationurm 
Gerhard,  Loc,  Comm,  tom.  i.  p.  106. 

Diffentit  Gabriel  Biel,  qui  ante  annos  hofee  140  Tubingenf  Gymnafio  praefuit.  Is  cenfet  probabiles  ma<ns  ra- 
tiones  effe  quam  evidentes  et  certas,— Verum  eflo  fane,  ut  folae  non  fin t  cc7rc^nx.ri)cait  :  At  magnum  iis  pondus  ad- 
dit  traditio  vetus ;  turn  autem  quod  argumenta  iflhaec,  fi  non  prorfus  ct.%cciuii'riiici,  faltem  ufque  adeo  probabilia  fint, 
tit  ms  7T6Xv0itccs  .patroni  nihil  ullius  momenti  adferre  valeant;  cur  plufquam  unum  flatuere  deum  potius  convcniat* 
Voff,  de  Idol  atria,  lib.  i.  c,  2. 
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Of  the  Be-  and  is  only  a  negation  of  that  perfection  which  is  wholly 
>«ng  and  At-  incompatible  with  their  nature  5  and  therefore  in  thefe 
tn*Co<i  beings  it  requires  no  further  caufe.  But  in  a  being 
^  v  — -  J  naturally  capable  oiperfc&ion  or  abfolute  infinity ,  all  itn- 
perfeclion  or  finitenefs,  as  it  cannot  flow  from  the  nature 
of  that  being,  fee  ms  to  require  feme  ground  or  reafon  ; 
which  reafon,  as  it  is  foreign  from  the  being  itfelf,  muft 
be  the  effeCl  of  fome  other  external  caufe,  and  confe- 
quently  cannot  have  place  in  the  firfl  caufe .  That  the 
felf-cxiftent  being  is  capable  of  perfection  or  abfolute 
infinity  muft  be  granted,  becaufe  he  is  mamfeftly  the 
fubjeCt  of  one  infinite  or  perfeCt  attribute,  viz.  eter¬ 
nity ,  or  abfolute  invariable  exiftence.  In  this  refpeCt 
his  exiftence  has  been  fhown  to  be  perfeCt,  and  there¬ 
fore  it  may  be  perfeCt  in  every  other  refpeCt  alfo.  Now 
that  which  is  the  fubjeCt  of  one  infinite  attribute  or 
pcrfe6tion,  muft  have  all  its  attributes  infinitely  or  in 
perfection  \  fince  to  have  any  perfections  in  a  finite 
limited  manner,  when  the  fubjeCt  and  thefe  perfec¬ 
tions  are  both  capable  of  ftriCt  infinity ,  would  be  the 
fore  mentioned  abfurdity  of  pofitive  limitation  without 
a  caufe.  To  fuppofe  this  eternal  and  independent 
being  limited  in  or  by  its  own  nature ,  is  to  fuppofe  fome 
antecedent  nature  or  limiting  quality  fuperior  to  that  be¬ 
ing,  to  the  exiftence  of  which  no  thing ,  no  quality ,  is 
in  any  refpeCt  antecedent  or  fuperior .  And  to  fuppofe 
that  there  is  no  fueli  thing  as  a&ive  power  in  a  being 
which  is  evidently  the  fountain  of  all  power,  is  the 
grofleft  of  all  abfurdities.  The  fame  method  of  rea- 
loning  will  prove  knowledge  and  every  other  per¬ 
fection  to  be  infinite  in  the  Deity,  when  once  we  have 
proved  that  perfection  to  belong  to  him  at  all ;  at  leaft 
it  will  fhow,  that  to  fuppofe  it  limited  is  unrenfonable, 
fince  we  can  find  no  manner  of  ground  for  limitation  in 
any  refpeCt  \  and  this  is  as  far  as  wc  need  go,  or  per¬ 
haps  as  natural  light  will  lead  us. 

Of  the  omnipotence  of  the  fupreme  Being  fome 
philofophcrs,  as  well  theifts  as  atheifts,  have  talked  very 
abfurdly.  Hobbes  *,  with  a  view  to  make  this  attribute 

that  God 
turn 
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Omnipo¬ 
tence  can 
do  every 

does*not lCh  aPPear  imP°^lc  and  ridiculous,  affirms 
imply  a  by  his  omnipotence  or  infinite  power  could  turn  a 
contradic-  tree  into  a  fyllogifm.”  And  Des  Cartes  f,  though 
tion.  certainly  no  atheifl,  childifhly  aflerts,  that  all  things 
,  Hviatb.  w|iateyer,  even  abftraCl  truth  and  falfehood,  do  fo  de- 
t  Refponf,  Pen^  uFon  the  arbitrary  will  and  power  of  God,  as 
ad  Objcc-  that  if  he  had  pleafed,  “  twice  two  fhould  not  have  been 
Hones  Sex -  four,  nor  the  three  angles  of  a  plain  triangle  equal 
tas'  5  to  two  right  ones.”  But  the  true  notion  of  Omnipo¬ 
tence,  fo  far  from  implying  a  power  to  turn  a  tree  into 
a  fyllogifm,  or  to  make  twice  two  not  equal  to  four,  im¬ 
plies  only  that  the  being  pofiefied  of  it  can  a&ually 
perform  whatever  ean  be  conceived  by  the;  moft  per¬ 
fect  underftanding  *,  conception  in  this  cafe  being  the 
meafure  of  poffibilily.  Now  every  thing  may  be  con¬ 
ceived  by  a  mind  fufficiently  enlarged  which  does  not 
involve  in  it  a  dire&  contradiction  ;  but  what  we  clear¬ 
ly  difeern  to  imply  a  contradidion,  fuch  as  that  a  thing 
may  be  and  not  be  at  the  fame  inftant,  cannot  be  con¬ 
ceived  by  any  intelled,  or  made  to  exift  by  any  power. 
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And  thus  has  this  attribute  of  the  Divinity  been  always  Of  the  Be- 
ftated,  not  only  by  the  wifer  Chriftians,  but  alfo  by  moft 
of  the  ancient  philofophers  themfelves,  who  exprefsly  Go(j. 
admit  that  “  nothing  is  exempted  from  the  divine  power,  ^ 

but  only  to  make  that  which  hath  been  done  to  be  un¬ 
done  (h).”  303 

And  here  it  may  be  afked,  Whether  creation,  in  Creation 
the  proper  fenfe  of  the  word  (fee  Creation),  be  po!hkle  to 
within  the  compafs  of  infinite  power.  All  the  an-  te^ce. 
cient  philofophers,  who  were  unenlightened  by  the  *  See  Mo- 
rays  of  divine  revelation,  held  that  it  is  not  *  ;  ground- fieim's  Difi 
ing  their  opinion  upon  this  maxim,  Ex  nihilo  nihil  fit.fi  fat  ion  on * 
But  the  maxim  will  fupport  no  fueh  conclufion. —  ^htsEdi- 
The  ancients,  or  at  leaft  the  Peripatetic  fehool,  with  tjon  on 
the  metaphyfics  of  which  we  are  belt  acquainted,  eon-  Cud'wortEs 
fidered  four  kinds  of  caufes,  the  efficient,  the  material ,  Intellectual 
the  formal ,  and  the  final;  and  though  they  extended  fystem’ 
the  maxim  to  the  firft  two ,  if  not  to  all  thefe  caufes, 
it  is  a  felf-evident  truth  only  when  applied  to  the  effi¬ 
cient  caufe.  Without  the  adual  exertion  of  power ,  it 
is  indeed  moft  certain  that  nothing  could  be  brought 
into  exiftence  \  but  it  is  fo  far  from  being  clear  that 
pre-exiftent  matter,  or,  as  Ariftotle  chofe  to  exprefs 
himfelf,  a  material  caufe ,  muft  be  fuppofed  for  infinite 
power  to  operate  upon,  that,  we  think,  every  man 
may  find  complete  evidence  of  the  contrary  in  him¬ 
felf.  That  fenfation,  intelligence,  eonfeioufnefs,  and 
volition,  are  not  the  refult  of  any  modifications  of  fi¬ 
gure  and  motion,  is  a  truth  as  evident  as  that  confci- 
oufnefs  is  not  fwift,  nor  volition  fquare.  If  then  thefe 
be  the  powers  or  properties  of  a  being  diftinCt  from 
matter,  which  wc  think  capable  of  the  complete!!  proof, 
every  man  who  docs  not  believe  that  his  mind  has  cx- 
ifted  and  been  confcious  from  eternity,  muft  be  con¬ 
vinced  that  the  power  of  creation  has  been  exerted  in 
himfelf.  If  it  be  denied  that  there  is  any  immaterial 
fubflance  in  man,  ftill  it  muft  be  confefled,  that,  as 
matter  is  not  efientially  confcious,  and  cannot  be  made 
fo  by  any  particular  organization,  there  is  fome  real 
tiling  or  entity ,  call  it  what  you  pleafe,  which  has  either 
cxifted  and  been  confcious  from  eternity,  or  been  in 
time  brought  from  non-entity  into  exiftence  by  an  ex¬ 
ertion  of  infinite  power. 

To  this  perhaps  fome  one  may  objeCt,  that  upon 
our  own  fuppolition  of  the  inability  of  the  human 
mind  to  exert  its  faculties  but  in  union  with  fome 
material  and  organized  fyftem,  the  mind  of  every  man 
may  have  exifted  from  eternity  without  being  eonfei- 
ous  of  its  own  exiftence  ;  and  that,  therefore,  we  have 
in  ourfelves  no  evidence  of  creation ,  but  only  of  the 
union  of  two  felf-exiftent  fub  fiances,  which,  in  their 
prior  ftate,  had  been  diflinCt  and  feparate  from  each 
other.  But  fuch  an  objection  as  this,  we  beg  leave 
to  reply,  can  arife  from  nothing  but  mifapprehenfion 
of  our  hypothefis,  and  of  the  reafons  by  which  we 
think  it  fupported.  We  fuppofe,  that  to  the  exer¬ 
tion  of  the  human  faculties,  a  body  of  fome  kind  or 
other  may  be  neceffary  as  an  inftrument,  not  merely 
from  what  we  obferve  of  the  dependence  of  percep¬ 
tion 


(ll)  To  yzyovos  ovx  pa 5  ymcrSoa’  dto  uyuQu<;  A yetdav. 

Movov  yciff  avTov  xea  hog  regitrxerfif, 

Aysyqra  7roiuv7  h<r<r  m  i  i;i7epxy^im,  Arifi,  ad  Licotnach .  lib.  vi,  cap.  2. 
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in^and^"  ^on  an<^  fficmorT  on  the  Hate  of  the  brain,  but  be- 
*  tributes  0f*cau^e  vvc  cannot  conceive  a  Creator  of  infinite  wifdom 
Gob  and  good nefs  to  immerfe  in  fy denis  of  matter,  minds 
V-B— to  which  he  knows  that  fucli  fyftcms  mu.  be  always 
ufelefs  and  often  hurtful.  We  believe,  therefore,  that 
our  fouls  and  bodies  \Vere  created  and  formed  for  each 
other  \  but  as  our  prelent  adverfarits  admit  not  of  a 
Creator,  we  mu  afk  them,  How  their  felf-exiuent 
fouls  have  been  dilpoied  of  from  eternity,  and  by  what 
power  they  have  all  in  due  fucccftion  been  united  each 
to  its  proper  body  ?  As  before  the  union  they  were 
not  eonfeious,  they  could  not  unite  themfelves  5  and 
to  fuppole  them  united  by  fome  fuperior  intelligence, 

,  is  to  fuppofe  them  in  fome  re fpeds  dependent  on  that 
intelligence,  which  feems  not  to  accord  wTith  their 
felf- exit  fence.  Whatever  is  felf- exigent  and  eternal 
mud  be  independent  •,  and  if  poflTcfled  of  any  power, 
cannot  be  conceived  to  have  that  power  limited. — 
We  repeat,  therefore,  that  every  man  has  in  himfelf 
fufficient  evidence  that  creation  is  poflible  •,  for  if  in¬ 
finite  power  can  create  an  Immaterial  and  percipient 
being,  it  may  furely  be  fuppofed  capable  of  creating 
dead  and  unintelligent  matter. 

But  the  creation  of  the  material  fyftem  may  be 
fhown  to  be  in  the  highefl  degree  probable  by  other 
arguments.  The  fame  reafoning  which  proves  the 
impoftibility  of  an  infinite  feries  and  of  eternal  time, 
proves  that  the  univerfe  cannot  have  exiffed  from  eter¬ 
nity  in  its  prefent  ftate.  But  if  it  has  not  exifted  from 
eternity  in  its  prefent  ftate,  it  belongs  to  the  oppo¬ 
nents  of  creation  to  fay  what  was  its  former.  We 
talk  indeed  of  chaos  ;  but  fuch  language,  when  a  Crea¬ 
tor  is  not  admitted,  is  mofl  unphilolbphieal  trifling. 
It  appears  from  the  mofl;  accurate  inquiries  that  have 
*  Baxters  been  made  into  the  fubftance  and  cflence  of  body  % 
Inquiry  m-  that  the  atoms  of  which  each  mafs  is  compofed  are 
Vure'of  the  toget^r  by  a  foreign  force.  If  by  chaos  be 
Human  meant  matter,  when  this  force  is  fuppofed  to  be  re- 

Soul.  moved,  we  mu  1  beg  leave  to  fay,  that  of  fuch  a  fub¬ 

ftance  we  have  neither  idea  nor  notion,  and  cannot 
diftinguifti  it  from  nonentity.  The  original  atoms 
of  matter,  we  believe  indeed  to  require  no  other 
agency  to  keep  each  entire  than  that  fiat  by  which 
it  was  created  j  but  ftill,  as  thofe  atoms  are  conceiv¬ 
ed  to  be  folid  and  extended,  they  mult  be  capable 
of  divifion  by  infinite  power  }  and  if  that  fiat  or  influ¬ 
ence  which  makes  them  folid  and  extended  were  re¬ 
moved,  thev  would  lofe  folidity  and  extenfion,  and  of 
courfe  become  nothing.  So  far  is  it,  therefore,  from 
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being  true,  that  the  creation  of  matter  appears  to  be  of  the 
impoftible,  that  we  are  -compelled  by  every  thing  that  Eg ;  and  .At- 
we  know  of  it  to  believe  that  matter  cannot  pcftibly  11  1'lte  of 
be  felf  exiftent.  t  ^ 

6'  Becaufe  it  is  undeniably  certain,  concerning  our- 
felvcs  (fays  Cud  worth  *f-),  and  all  imperfect  beings,  l  int^e 
that  none  of  thefe  can  create  any  new  fubfiance ,  men  tmis'jum  \ 
are  apt  to  meafurt*  all  things  by  their  own  fcantling,  took  i. 
and  to  fuppofe  it  univerfally  impoftible  for  any  power  ciuP-  S» 
whatever  thus  to  create.  But  fince  it  is  certain,  that 
impel  fed:  beings  can  themfelves  produce  fome  thing c 
out  of  nothing  pre-cxi.'ing,  as  new  cogitations,  new 
local  motion,  and  new  modifications  of  things  ecr portal, 
it  is  furely  rcalbnalle  to  think  that  an  abfelutel)  per- 
fed  Being  can  do  fotne  thing  more ,  i.  e.  create  new  fub- 
fiances,  or  give  them  their  whole  being.  And  it  may- 
well  be  thought  eafy  for  Gud  or  an  Omnipotent 
Being,  to  make  a  whole  world,  matter  and  all,  cvk, 
tvlm,  as  it  is  for  us  to  create  a  thought  or  to  move  a 
finger,  or  for  the  fun  to  fend  out  rays,  or  a  candle 
light  ^  or  laflly,  for  an  opaque  body  to  produce  an 
image  of  itfelf  in  a  glafs  or  water,  or  to  projed  a  fha- 
dow  :  all  thefe  impeded  things  being  but  the  ener¬ 
gies,  rays,  images,  or  Jhadows,  of  the  Deity.  For  a 
fubftance  to  be  made  out  of  nothing  by  God,  or  a  Be¬ 
ing  infinitely  petfieB,  is  not  for  it  to  be  made  out  of  no¬ 
thing  in  the  impoftible  fenfe,  becaufe  it  comes  from 
hipi  who  is  all.  Nor  can  it  be  faid  to  be  impofThle 
for  any  thing  whatever  to  be  made  by  that  which 
hath  not  only  infinitely  greater  perfection,  but  alfo  infi¬ 
nite  atlive  power.  It  is  indeed  true,  that  infinite 
power  itfelf  cannot  do  things  in  their  own  nature  im¬ 
poftible  ;  and,  therefore,  thofe  who  deny  creation, 
ought  to  prove,  that  it  is  abfolutely  impoftible  for  a 
fubfiance,  though  not  for  an  accident  or  modification,  to 
be  brought  from  non-exiftenee  into  being.  But  no¬ 
thing  is  in  itfelf  impoftible,  which  does  not  imply  a 
contradidion  :  and  though  it  be  a  contradidion  for 
a  thing  to  be  and  not  to  be  at  the  fame  time,  there 
is  furely  no  contradidion  in  conceiving  an  impelled 
being,  which  before  was  not,  afterwards  to  be.”  To 
call  in  queftion  the  poflibility  of  creation,  becaufe  wc 
have  no  adequate  conception  how  a  thing  can  be  brought 
into  exiftence,  would  be  in  the  higheft  degree  ablurd  , 
for  it  may  be  doubted,  whether  we  have  adequate  con¬ 
ceptions  of  any  thing  except  our  own  ideas  and  their 
various  relations  (1). 

The  Being  which  is  felf-exiftent,  omnipotent,  and  gocuIt?? 
omnifeient,  is  not  a  necejfiary,  but  a  free  agent  $  for  ac~  a^ent ;  bti 

live 


(1)  “  Ridicula  forct  et  inepta  ejus  temeritas,  qui  corporum  ideo  cro^ationem  fibi  dm  ere t  negandum  efle, 
quod  ejus  creationis  clarum  et  perfpicuam  notion etn  effingere  cogitatione  nobis  baud  licet.  Infinita  enim  eft  rerum 
copia,  quarum  perfpicuis  et  apertis  caremus  notionibus.  Et  fi  omnia  neganda  continuo  nobis  eflent,  quorum 
con fr. lam  tantum  et  imperfedam  confequi  pofluitius  notioncm,  omnia  fere  nobis  eflent  neganda,  exceptis  rela- 
tionibus ,  quas  inter  notiones  quafdam  abftradas  efle  inttlligimus.  Ouis  interiorem  fibi  naturam  rerum.  tarn  cor- 
pornm,  quain  fpirituUm,  cognitam  efle  dixerit  ?  Et  efle  tamcn  has  naturas,  omni  plane  dtibitatione  vaeat. 
Q^ui  quemadmodum  altera  harum  naturaruni  aga‘  in  alteram,  fefe  feire,  afbrmet  ?  Quis  caufas  fibi  patere, 
propter  quas  hi  vel  llli  effedus,  quos  videmns  quotidie  contingere,  &  eertis  veniant  corporbus,  jure  glorielur  ? 
Nee  tamen  quifquam  e‘  ,  qui  vel  illam  animse  in  corpus  operationem,  vel  hos  effedus  in  dubium  revocare  aufit. 
_«;en  earn  us  igitur  ea.  quae  certo  rovimus,  nec  idcirco  nos  ab  illis  dimoveri  patiamur,  quod  mnlta  rurfus  bunt, 
quorum  naturam  ignoramus;  contra  n.ulta  nos  fugere  et  cognitionem  noftram  fuperare,  aequo  at  t  annuifto  fe- 
ramu*  ammo  Jo  an  ms  Clcrici  contra  eos  qui  n  eg  ant,  ex  nihilo  ulla  ratione  fieri  pofife  aliquid,  obfervationes  ;  in  Mo 
Jhemu  edit .  Intellec .  Syst. 
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Of  the  Be-  five  power  implies  freedom ,  and  infinite  power  infinite 
ing  and  At-  freedom.  What,  therefore,  hath  no  bounds  fet  to  its 


tributes  of 
God. 


power,  what  can  have  no  oppofition  made  to  its  will, 
nor  reftraint  laid  on  its  a&ions,  mud  both  will  and 

be- 
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without  them.  We  find  alfo  that  they  have  not  been  Of  thoBe- 
They  mult,  therefore,  have  had 


and  Attri¬ 
butes  of 
God. 


f  Cooper's 
Tratls. 


a&  freely.  “  If  the  Supreme  Caufe  were  not  a 
ing  endowed  with  liberty  and  choice,  but  a  mere  ne- 
ceffary  agent,  then  would  it  follow,  as  Dr  Clarke  well 
*  Demon -  obferves  *,  that  nothing  which  is  not,  could  pofiibly 
Jl ration  of  have  been ;  and  that  nothing  which  is,  could  pofiibly 
the  Being  n()t  have  been  .  ancj  that  no  mode  or  circumdance  of 
the  exidence  of  any  thing  could  pofiibly  have  been  in 
any  refpeCt  other  wife  than  it  now  aCtualiy  is.  All 
which  being  evidently  mod  falfe  and  abfurd  ;  it  follows, 
on  the  contrary,  that  the  Supreme  Caufe  is  not  a  mere 
neceffary  agent,  but  a  Being  endued  with  liberty  and 
choice.” 

To  this  reafoning  it  has  been  lately  replied  f ,  that 
“  Clarke  mud  have  known,  that  all  thofe  who  con¬ 
tend  againd  the  free  agency  of  the  Deity,  do  of  courfe 
acknowledge,  that  nothing  could  have  happened,  or 
docs  happen,  or  will  happen,  but  what  a&ually  has 
happened,  or  doth  happen;  or  will  happen  *,  and  that 
it  is  mod  falfe  and  abfurd  to  deny  it.”  It  is,  there¬ 
fore,  according  to  the  neceffarians,  abfolutely  impof- 
fible,  that  at  prefent  there  could  exid  upon  this  earth 
more  or  fewer  perfons  than  are  now  aCtualiy  alive ; 
that  the  earth  could  move  in  any  other  direction  than 
from  wed  to  ead  *,  or  that  there  could  be  more  or 
fewer  planets  in  the  folar  fydem.  Yet  is  it  mod  cer¬ 
tain,  that  there  lave  been  fewer  perfons  on  the  earth 
than  there  are  now  ;  that  there  is  not  a  cultivated 
country  in  Europe  which  could  not  contain  more  peo¬ 
ple  than  now  inhabit  it  •,  that  the  comets  move  in  very 
different  directions  from  that  of  wed  to  ead  ;  and  that 
as,  till  very  latelv,  we  conceived  only  fix  primary  pla¬ 
nets  in  the  fydem,  it  is  evidently  pofiible  that  the  fydem 
might  contain  no  more.  Upon  the  fuppofition,  there¬ 
fore,  that  the  Supreme  Being  aCts  under  a  phyfical 
liecedity,  the  fame  things  are  pofiible  and  not  poflible 
at  the  fame  time,  which  is  the  groffed  of  all  abfurdities. 
It  might  have  been  objeCted  with  much  more  plaufi- 
bilitv,  that  the  Fird  Caufe  cannot  pofiibly  be  free,  be- 
caufe  he  mud  needs  do  always  what  js  bed  in  the 
'whole ;  but  it  will  be  feen  by  and  by,  that  among  dif¬ 
ferent  created  fydem<,  there  is  no  reafon  for  fuppofing 
any  one  abfolutely  befi * 

But  though  this  Being  be  free ,  and  as  fuch  the  au- 
ohangeable.  tj10r  cJlange  in  other  beings,  yet  he  mud  himfelf  be 

unchangeable;  for  all  changes  have  a  beginning,  and 
confequently  are  effeCts  of  fome  prior  caufes *  But  there 
can  be  nothing  prior  to  the  exidence  of  this  Being, 
as  he  is  eternal ;  neither  any  caufe  of  it,  as  he  is  inde¬ 
pendent  ;  nor  confequently  any  change  in  it,  except  we 
could  fuppofe  him  to  change  himfelf  which  is  the  fame 
abfurditv  as  to  produce  himfelf,  i.  e.  to  be  at  the  fame 
time  both  effeB  and  caufe * 

Omnifcience,  as  well  as  fome  of  the  foregoing  attri¬ 
butes  of  the  Supreme  Being,  may  perhaps  be  more 
eafilv  deduced  thus  J.  We  find  in  ourfelves  fuch  quali¬ 
ties  as  thought  and  intelligence ,  power  and  freedom ,  &c. 
for  which  we  have  the  evidence  of  confcioufnefs  as 
much  as  for  our  own  exifience.  Indeed  it  is  only  by 
our  confcioutpefs  of  thefe  that  our  exidence  is  known 
to  ourfelves.  We  know  likewife  that  thefe  are  per- 
feBions ,  and  that  to  have  them  is  better  than  *to  be 
Vol.  XIII.  Part  II. 
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Omnifd- 
*nce,  &c. 
proved  in 
a  different 
manner. 
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Evil* 


in  us  from  eternity. 

a  beginning ,  and  confequently  fome  caufe ,  for  the  very 
fame  reafon  that  a  being  beginning  to  exid  in  time  re-  v- 
quires  a  caufe.  Now  this  caufe,  as  it  mud  be  fuperior 
to  its  effeB,  mud  have  thofe  perfections  in  *  fuperior 
degree  ;  and  if  it  be  the firfi  caufe ,  it  mud  have  them 
in  an  infinite  or  unlimited  degree,  fince  bounds ,  or  limi¬ 
tation  without  a  limiter,  would,  as  we  have  already 
diown,  be  an  effeB  without  a  caufe * 

It  is  indeed  obvious,  that  the  omnifcience  of  the  Su¬ 
preme  Being  is  implied  in  his  very  exidence.  “  For 
all  things  being  not  only  prefent  to  him,  but  alfo  en¬ 
tirely  depending  upon  him,  and  having  received  both 
their  being  itfelf  and  all  their  powers  and  faculties  from 
him ,  it  is  manifed  that  as  he  knows  all  things  that  arc, 
and  penetrates  every  part  of  their  fubdance  with  his  all- 
feeing  eye,  fo  mud  he  likewife  know  all  pofiibilities  of 
things,  that  is,  ail  effects  that  can  be*  For,  being  alone 
felf-exident,  and  having  alone  given  to  all  things  all 
the  powers  and  faculties  with  which  they  are  endued, 
it  is  evident  that  he  mud  of  necedity  know  perfectly 
what  all  and  each  of  thefe  powers  and  faculties,  which 
are  derived  wholly  from  himfelf  can  pofiibly  produce. 

And  feeing  at  one  boundlefs  view,  or  more  proper¬ 
ly  in  his  own  ideas,  all  the  poflible  compofitions  and 
divifions,  variations  and  changes,  circumdances  and 
dependencies  of  things,  all  their  podible  relations  one 
to  another,  and  their  difpofitions  or  fitneffes  to  certain 
and  refpeCtive  ends,  he  mud  without  pofllbility  of 
error  know  exaCtly  what  is  bed  and  propered  in  every 
one  of  the  numberlefs  pofiible  cafes,  or  methods  of  dif- 
pofing  things ;  and  underdand  perfeCtly  how  to  or¬ 
der  and  direct  the  refpeCtive  means  to  bring  about 
what  he  fo  knows  to  be  in  its  kind,  or  on  the  whole, 
the  bed  and  fitted  in  the  end.  This  is  what  is  meant 
by  infinite  wifdom,  or  omnifcience  *  5”  and  it  has  *  Clarke's 
been  readily  admitted  by  every  man  who  has  believed  Demon  firm* 
in  the  exidence  of  a  God,  as  the  creator  and  preferver  Uon'  &c* 
of  all  things.  .  307 

Doubts,  however,  have  been  entertained  by  tbeids,  God  fore- 
and  pious  theids,  whether  omnifcience  itfelf  can  certain- knows  the 
ly  foreknow  what  are  called  contingent  events,  fuch 
as  the  aCtions  of  free  agents  *,  and  fome  few  there  are  ree  s 
profeding  to  be  even  Chridians,  who  have  boldly  pro¬ 
nounced  fuch  knowledge  to  be  impodible.  That  we 
have  no  adequate  notion  how  events,  which  are  called 
contingent,  can  be  certainly  foreknown,  mud  indeed 
be  granted  *,  but  we  are  not,  therefore,  authorized  to 
fay  that  fuch  knowledge  is  im poflible,  unlefs  it  can  be 
clearly  fhown  to  imply  a  contradiction.  They  who 
fuppofe  that  it  implies  a  contradiction,  mud  likewife 
fuppofe,  that,  where  there  is  not  a  chain  of  neceffary 
caufes,  there  can  be  no  certainty  of  any  future  event  j 
but  this  is  evidently  a  midakc.  “  For  let  us  fuppofe 
that  there  is  in  man  a  power  of  beginning  motion,  and 
of  aCting  with  what  has  been  of  late  called  philofophical 
freedom  \  and  let  us  fuppofe  farther  that  the  aCtions  of 
fuch  a  man  cannot  pofiibly  be  foreknown  *,  will  there 
not  yet  be  in  the  nature  of  things,  notwithdanding  this 
fuppofition,  the  fame  certainty  of  event  in  every  one  of 
the  man’s  aCtions,  as  if  they  were  ever  fo  fatal  and  ne¬ 
ceffary  ?  For  indance,  fuppofe  the  man,  by  an  internal 
principle  of  motion,  and  an  abfifiute  freedom  of  mind, 
tp  do  fome  particular  aCtion  to-  day ,  and  fuppofe  it 
4  R  was 
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Of  the  Be-  was  not  poflible  that  this  a&ion  fhould  have  been  fore- 

mbut^of’ feen  ye^erday^  was.  t!ierc  not  neverthelefs  the  fame 
God  certainty  of  event  as  if  it  had  been  forefeen,  and  abfo- 
f  lutely  neeeflary  ?  That  is,  would  it  not  have  been  as 
certain  a  truth  yefterday,  and  from  eternity,  that  this 
a£Hon  was  in  event  to  he  performed  to-day,  notwithfland- 
ing  the  fuppofed  freedom,  as  it  is  now  a  certain  and 
infallible  truth  that  it  is  performed  ?  Mere  certainty  of 
event ,  therefore,  does  not  in  any  meafure  imply  necef- 
&  Clarke's  fay  *•”  And  furely  it  implies  no  contradiction  to 
Dsmonjlra-  fuppofe,  that  every  ftiture  event  which  in  the  nature 
of  things  is  now  certain ,  may  now  be  certainly  known 
by  that  intelligence  which  is  omnifeient.  The  manner 
hew  God  can  foreknow  future  events,  without  a  chain 
of  neceffary  caufes ,  it  is  indeed  impoffible  for  us  to  ex¬ 
plain  :  yet  fome  fort  of  genei'al  notion  of  it  we  may  con¬ 
ceive.  “For,  as  a  man  who  has  no  influence  over  an¬ 
other  perfon’s  aCtions,  can  yet  often  perceive  before¬ 
hand  what  that  other  will  do  3  and  a  wifer  and  more 
experienced  man,  with  Hill  greater  probability  will  fore- 
fee  what  another,  with  whofe  difpofition  he  is  perfect¬ 
ly  acquainted,  will  in  certain  circumftances  do  3  and 
an  angel,  with  ftill  lefs  degrees  of  error ,  may  have  a 
further  profpeCl  into  men’s  future  aClions  :  fo  it  is 
very  reafonable  to  conceive,  that  God,  without  in¬ 
fluencing  men’s  wills  by  his  power,  or  fubjedling  them 
to  a  chain  of  neceffary  caufes,  cannot  but  have  a  know¬ 
ledge  of  future  free  events,  as  much  more  certain  than 
men  or  angels  can  poffibly  have,  as  the  perfeclion  of  his 
nature  is  greater  that  that  of  theirs .  The  diflinB  man¬ 
ner  how  he  forefees  thefe  things  we  cannot,  indeed,  ex¬ 
plain  3  but  neither  can  wc  explain  the  manner  of  num- 
berlefs  other  things,  of  the  reality  of  which,  however, 

}  Clarke's  no  man  entertains  a  doubt  f.”  We  muff  therefore 
Bemonjlra -  adroit,  fo  long  as  we  perceive  no  contradiction  in  it, 
that  God  always  knows  all  the  free  actions  of  men,  and 
all  other  beings  endued  with  liberty  3  otherwife  he 
would  know  many  things  now  of  which  he  was  once 
ignorant,  and  eonfequently  his  omnifcience  would  re¬ 
ceive  addition  from  events,  which  has  been  already 
fhown  to  be  contrary  to  the  true  notion  of  infinity.— 
In  a  being  incapable  of  change,  knowledge  has  no¬ 
thing  to  do  with  before  or  after .  To  every  purpofe  of 
knowledge  and  power,  all  things  are  to  him  equally 
prefent.  He  knows  perfe&ly  every  thing  that  is,  and 
what  to  us  is  future  he  knows  in  the  very  fame  manner 
as  he  knows  what  to  us  is  prefent. 

Thus  have  wve  demonftrated  the  neceffary  exiftence 
of  a  being  who  is  eternal ,  independent ,  unchangeable , 
omnipotent ,  free  in  his  a  Elions,  and  omnifeient ;  and  this 
is  the  being  -whom  we  worfhip  as  God.  Eternity,  in~ 
dependence ,  immutability ,  omnipotence,  liberty ,  and  om¬ 
nifcience,  which  feem  to  be  all  the  natural  attributes 
which  we  can  difeover  in  the  divine  nature,  as  they  are 
conceived  to  be^  differently  combined,  mako  us  fpeak  of 
him  in  different  terms.  His  enjoying  in  an  abfolute 
manner  every  conceivable  power  or  perfection,  makes 
us  call  him  a  Being  infinitely  pcrfeB.  Plis  being  capa¬ 
ble  of  no  want,  defeCt,  or  unhappinefs  of  any  kind,  de¬ 
notes  him  to  be  all  fufficient  in  himfelf ;  and  the  unlimit¬ 
ed  exercife  of  his  knowledge  and  power,  demonfirates 
him  to  be  omni prefent.  That  fueh  a  Being  muft  be  in- 
comprehenfible  by  us,  and  by  every  creature,  is  a  truth 
felf-evident  3  and  yet  in  all  ages  men  of  the  heft  inten¬ 
sions  have  been  vainly  attempting  this  impoflibility, 
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The  manner  of  his  omnifcience,  for  inftanee,  has  been  Of  the  Be- 
the  fubjeCt  of  much  difputation  among  thofe  who  ou<ffit*n8  and  At- 
to  have  reflected  that  they  know  not  how  their  own  tiibutes  d 
minds  were  prefent  to  their  own  bodies. — The  cele-  ■  G°d* 
brated  Dr  Clarke  and  his  adherents,,  who  confidered 
fpace  as  th &  fine  qua  non  of  all  other  things,  infilled, 
that  God  mull  be  infinitely  extended  3  and  that,  as 
wherever  his  fubftance  is,  there  his  attributes  mull  be, 
it  is  thus  that  his  knowledge  and  power  are  prefent 
with  every  creature.  But  this  notion  labours  under  in- 
fuperable  difficulties. 

For  “  if  the  Divine  fublfance  be  infinitely  extended,  Theban* 
then  will  there  be  part  of  it  in  this  place  and  part  in«erof  the 
that.  It  mull  be  commenfurate  with  all  parti'  ular  ^v‘rj: om- 
beings,  fo  that  fome  will  occupy  more  and  feme  lcfiiaS^0 
of  its  dimenfions.  .  By  this  account  it  will  be  very  pro-  henfibie/ 
per  and  philofophical  to  fay,  that  God  is  not  in  heaven, 
but  only  a  part  of  him  3  and  that  an  elephant  or  a. 
mountain,  a  whale  or  a  wicked  giant,  have  more  of  the 
e {fence  or  prefence  of  God  with  them,  than  the  lioliejl 
*or  bejl  man  in  the  world,  unlefs  he  be  of  equal  fi-e  : 
all  which,  as  has  been  well  obferved  *,  are  at  lealt  harfh  *  Watt's 
and  grating  expreffions.  As  the  attributes  of  the  Di-  EJfays,  an£ 
vine  Being  muft  be  confidered  in  the  fame  manner  with  Larfsfa 
his  fubftance,.  we  lhall  likewife,  upon  this  notion  of fhT/dZT 
omniprefenee,  have  a  part  of  his  knowledge  and  powTer%?*<% 
in  this  place,  and  a  part  of  them  in  that  3  and  of  thefe  Thne,  Im+ 
parts  the  one  muft  be  greater  or  lefs  than  the  other,  ***/*?> 
according  to  the  dimenfions  of  the  place  with  which  &C‘ 
it  is  commenfurate  3  which  is  a  fuppofition  that  appear*, 
to  us  har Iher,  if  poffible,  than  even  the  former. 

u  Should  it  be  faid  that  the  divine  attributes  are 
not  to  be  confidered  as  having  parts  (though  we  fee 
not  how  they  can  be  confidered  otherwife  than  as  their 
fubjeCl),  they  mull  then  exifl  completely  in  every  point 
of  this  immenfe  expanfion.  Be  it  fo  3  and  what 
follows  ?  Why,  every  point  of  this  infinitely  expanded 
being  will  be  omnifeient  and  omnipotent  by  itfelfj 
an  inch  of  it  will  have  as  much  wifdom  and  power  as 
a  yard,  a  mile,  or  the  whole  3  and,  inflead  of  one  in¬ 
finite  wfifdom  and  power,  we  (hall  have  millions  :  For 
as  thefe  parts  of  the  fubftance  are  conceived  diftinBly , 
and  one  individual  part  is  not  another,  fo  mull  the 
attributes  be  likewife  conceived,  and  the  individual 
power  and  knowledge  of  one  part  be  diftinCl  from  that 
of  another.”  And  if  fo,  it  follows,  that  one  point  of 
this  expanded  being  has  equal  power  and  intelligence 
with  the  whole  3  fo  that  the  notion  of  extenfion  being 
neceffary  to  God’s  prefence  with  every  creature,  in¬ 
volves  in  it  the  moll  palpable  contradiction.  That 
God  is  at  all  times  and  in  all  places  fo  prefent  with 
every  creature  as  to  have  an  abfolute  knowledge  of  ‘ 
and  power  over  it,  is  indeed  capable  of  the  ftii&eft 
domonllration  3  but  we  think  it  great  prefumption  to 
affign  the  particular  mode  of  his  prefenee,  especially 
fuch  a  one  as  is  neither  agreeable  to  the  nature  of  an 
abfolutely  perfeCt  Being,  nor  in  the  leaft  neeeflary  to 
the  exercife  of  airy  ore  perfection  which  he  can  be 
proved  to  poflefK  Philofophers  and  divines  have  of¬ 
fered  feveral  names  for  the  manner  in  which  God  is 
prefent  with  his  works  3  but  we  choofe  rather  to  con- 
fefs,  that  the  manner  of  his  prefence  is  to  us,  and  pro¬ 
bably  to  every  creature,  wholly  incompreherfible.  Not 
need  we  be  be  furprifed  or  llaggered  at  this,  when  wT© 
reflect  that  the  manner  in  which  our  own  minds  ar© 
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the  Be-  prefetit  with  ottr  bodies  Is  to  us  as  incomprehenfible  as 
ing  and  At-  the  manner  in  which  the  fupreme  Mind  is  prefent  with 
tributes  of  evcry  thing  in  the  univerfe.  That  our  minds  have  a 
°  *  i  power  over  our  limbs,  we  know  by  experience  :  but 
that  they  are  not  extended  or  fubftantially  diffufed 
through  them,  is  certain  $  becaufe  men  daily  lofe  arras 
and  legs,  without  lofing  any  part  of  their  underflanding, 
or  feeling  their  energies  of  volition  in  the  fmalleft  de¬ 
gree  weakened.  But  we  need  purfue  this  fubjeCl  no 
farther.  It  has  been  confeffed  by  one  of  the  molt  ftre- 
nuous  advocates  *  for  the  extenfion  of  the  Deity  and  all 
minds,  that  “  there  is  an  incomprehenfiblenefs  in  the 
manner  of  every  thing,  about  which  no  controverfy  can 
or  ought  to  be  concerned.” 

The  moral  attributes  of  God  may  be  deduced  from 
his  natural  ones,  and  are  immediate  confequcnces  of 
them  when  exercifed  on  other  beings.  They  may  be 
termed  his  fecondary  relative  attributes,  as  they  feem 
to  be  the  perfection  of  his  external  aBs  rather  than  any 
{jerfedtions.  new  internal  perfections.  And  though  the  exigence 
of  any  moral  quality  or  action  is  not  capable  of  ftriCl 
demotijl ration,  bccaufe  every  moral  aCtion  or  quality,  as 
fuch,  depends  upon  the  will  of  the  agent,  which  muft 
be  abfolutely  free  *,  yet  we  have  as  great  aiTurance  that 
there  are  moral  qualities  in  God,  and  that  he  will  al¬ 
ways  aCt  according  to  thefe  qualities,  as  the  nature  of 
the  thing  admits  ;  and  may  be  as  well  fatisfied  of  it,  as 
if  it  were  capable  of  the  moft  rigid  demonftration. 
This  important  point,  however,  cannot  be  fo  clearly 
or  fo  firmly  eftablifhed  by  abftraCt  reafoning  as  by  tak¬ 
ing  a  fcicntific  view  of  the  works  of  creation,  which 
evince  the  goodnefs,  holinefs,  and  juftice  of  their 
Author,  as  well  as  his  perfeCt  wifdom  and  infinite 
power.  The  confideration,  therefore,  of  the  moral 
attributes  of  God,  together  with  his  providence,  and 
the  duties  thence  incumbent  on  man,  is  the  proper 
bufinefs  of  other  articles  (fee  Religion,  Theology, 
and  Moral  Philqfophy. 

At  prefent  we  fhall  only  obferve,  that  by  reafoning 
a  priori  from  his  exiftence  and  his  natural  perfections, 
we  mud  neceffarily  infer  that  his  aCtions  are  the  refult 
of  unmixed  benevolence.  Every  wife  agent  has  fome 
end  in  view  in  all  his  aCtions  *,  it  being  the  very  effence 
of  folly  to  a  Cl  for  no  end  :  hut  there  cannot  be  an  end 
of  aCtion  which  is  not  either  felfifh  or  benevolent. 
Selfithnefs  is  the  offspring  of  want  and  imperfeCtion, 
and  is  therefore  the  fource  of  moft  human  aCtions  \ 
becaufe  men  are  weak  and  imperfeCt  beings,  capable 
of  daily  additions  to  their  happinefs.  When  the  thief 
plunders  a  houfe  at  midnight,  when  the  highwayman 
robs  a  traveller  on  the  road,  and  even  when  the  af- 
faflin  murders  the  man  who  never  injured  him  ;  it  will 
be  found  that  their  aCtions  fpring  not  from  an  innate 
defire  to  infliCt  mi  (cry  upon  others,  but  from  a  pro- 
fpeCt  of  reaping  advantage  to  themfelves.  The  objeCt 
of  the  thief  and  the  robber  is  obvious  :  it  is  to  gain 
money,  which  is  the  mean  of  procuring  the  comforts 
of  life.  Even  the  afiaflin  has  always  the  fame  felfifli 
end  in  view  :  either  he  is  bribed  to  commit  the  murder, 
or  he  fancies  that  his  horrid  deed  will  remove  an  ob - 
Jlacle  from  the  way  to  his  own  happinefs.  But  they 
are  not  vicious?  men  only  who  aCt  from  felfifh  confide  ra¬ 
tions  :  much  of  human  virtue ,  when  traced  to  its 
fource,  will  be  found  to  have  its  origin  in  the  defire 
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of  happinefs.  When  a  man  gives  his  money  to  feed  Of  ^e- 

the  hungry  and  to  clothe  the  naked,  he  believes  that  of 

he  is  acting  agreeably  to  the  will  of  Him  to  whom  he  God. 
and  the  poor  Hand  in  the  fame  relation  *,  and  he  looks  1  ■  1 

for  a  future  and  eternal  reward.  By  continuing  the 
practice,  he  foon  acquires  the  habit  of  benevolence  \ 
after  which,  indeed^,  he  looks  for  no  further  reward* 
when  performing  particular  aCtions,  than  the  imme¬ 
diate  plcafure  of  doing  good.  This  felfifhncfs  of  man 
is  the  neceffary  confequence  of  his  progreffive  Rate. 

But  the  Being  who  is  independent,  omnipotent,  om- 
nifeient,  and,  in  a  word,  poffeffed  of  every  poffible 
perfection,  is  incapable  of  progrefiion,  or  of  having 
any  accefiion  whatever  made  to  his  happinefs.  He  is 
immutable  ;  and  mull  of  neceflity  have  been  as  happy 
from  eternity,  when  exilling  alone,  as  after  the  crea¬ 
tion  of  ten  thoufand  worlds.  When,  therefore,  ho 
willed  the  exigence  of  other  beings,  he  could  have  no¬ 
thing  in  view  but  to  communicate  fome  refemblance  of 
his  own  perfections  and  happinefs.  That  he  had  fame 
end  in  view,  follows  undeniably  from  his  infinite  wif¬ 
dom.  That  he  could  not  have  a  feljijl)  end,  follows 
with  equal  certainty  from  his  own  infinite  perfections  ; 
and  as  there  is  no  medium,  in  the  aCtions  of  a  wife  Be¬ 
ing,  between  felfifhnefs  and  benevolence,  we  mult  nc- 
cefiarilv  conclude,  that  the  creation  was  the  refult  of 
unmixed  benevolence  or  perfeCt  goodnefs.  The  other 
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moral  attributes  of  the  Deity,  his  juftice,  mercy  and 
truth,  ought  therefore  to  be  confidered  only  as  fo 
many  different  views  of  the  fame  goodnefs  in  the 
Creator,  and  various  fources  of  happinefs  to  the  crea¬ 
ture.  Thefe  are  always  fubordinate  to  and  regulated  by 
this  one  principal  perfection  and  brighteft  ray  of  the 
Divinity. 

“  Thus  we  conceive  his  jufice  to  be  exerted  on  any 
being  no  farther  than  his  goodnefs  ncceffarily  requires, 
in  order  to  make  that  being,  or  others,  fenfble  of  the 
heinous  nature  and  pernicious  eJfeBs  of  Jin *,  and  there-  *  Notes  U 
by  to  bring  them  to  as  great  a  degree  of  happinefs  as  on 
their  feveral  natures  are  capable  of.  His  holinefs  hates  * 
and  abhors  all  wickednefs,  only  as  its  necelfary  confe- 
quences  are  abfoiute  and  unavoidable  mifery  ;  and  his 
veracity  or  faithfulnefs  feems  to  be  concerned  for  truth, 
only  becaufe  it  is  connected  with  and  productive  of  the 
happinefs  of  all  rational  beings  \  to  provide  the  propereft 
means  for  attaining  which  great  end,  is  the  exercife  of 
his  wifdom .”  Such  is  the  view  of  God’s  moral  attri¬ 
butes,  which  the  abftraCt  contemplation  of  his  natural 
perfections  neceffarily  gives  *,  and  whether  this  wray  of 
conceiving  them  be  not  attended  with  left  difficulty  than 
the  common  manner  of  treating  them  under  the  notion 
of  two  infinites  diametrically  oppofite ,  muft  be  left  to„the 
judgment  of  the  reader.  ^12 

But  if  the  Creator  and  fupreme  Governor  of  all  The  origin 
things  be  a  Being  of  infinite  power,  perfeCt  wifdom  of  evil, 
and  pure  benevolence,  how  came  evil  into  the  wTorks 
of  creation  ?  This  is  a  queftion  which  has  employed 
the  fpeculative  mind  from  the  firft  dawning  of  philo- 
fopliv,  and  will  continue  to  employ  it  till  cur  facul¬ 
ties  be  enlarged  in  a  future  flatc,  when  philofophy 
fhall  give  place  to  more  perfeCt  knowledge.  To  thefe  1  J'jhnfon's 
meditations,  as  has  been  well  obferved  humanity  is 
not  equal.  Volumes  have  been  written  on  the 
jeClj  but  we  believe  that  the  following  extraCt  from  the  Origin 
4  R  2  Dr  oj  Evil . 
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Of  the  Be-  Dr  Clarke  contains  all  that  can  be  advanced  with  cer- 

Jtnbmes^f"taJnty>  and  a11  that  is  neceffai7  t0  vindicate  the  ways  of 
God.  God  to  man. 

\ ,  .i — v — — “  All  that  we  call  evil  (fays  that  able  reafoner  f), 
t  Demon -  is  either  an  evil  of  itnperfe&ion ,  as  the  want  of  certain 
faculties  and  excellencies  which  other  creatures  have  ; 
a*d  Attri-  or  natura^  as  pain,  death,  and  the  like  ;  or  moral 
lutes  of  as  all  kinds  of  vice.  The  firjl  of  thefe  is  not  pro- 

Cod.  perly  an  evil  :  for  every  power,  faculty,  or  perfec¬ 
tion,  which  any  creature  enjoys,  being  the  free  gift 
of  God,  which  he  was  no  more  obliged  to  beftow 
than  he  was  to  confer  being  or  exiftence  itfclf,  it  is 
plain,  that  the  want  of  any  certain  faculty  or  perfec¬ 
tion  in  any  kind  of  creatures,  which  never  belonged 
to  their  nature,  is  no  more  an  evil  to  them,  than  their 
never  having  been  created  or  brought  into  being  at  all 
could  properly  be  called  an  evil.”  To  this  we  may 
add,  that  as  no  created  being  can  be  felf-exiftent  and 
independent,  imperfe&ion  is  unavoidable  in  the  cre¬ 
ation,  fo  that  the  evil  of  defe£l  (as  it  is  moft  abfurdly 
called)  mull  have  been  admitted,  or  nothing  could 
ever  have  exifted  but  God.  “  The  fecond  kind  of  evil 
which  we  call  natural  evil,  is  either  a  neceflary  confe- 
quence  of  the  former,  as  death  to  a  creature  on  whofe 
nature  immortality  was  never  conferred  ;  and  then  it  is 
no  more  properly  an  evil  than  the  former  :  Or  elfe  it  is 
countcrpoifcd  in  the  whole  with  as  great  or  greater 
good,  as  the  affiiBions  and  I'ufferings  of  good  tnen  :  and 
then  alfo  it  is  properly  no  evil.  Or  elfe  it  is  a  punifh- 
ment ;  and  then  it  is  a  neceflary  confequence  of  the 
third  and  laft  fort  of  evil,  viz.  moral  evil.  And  this 
arifes  wholly  from  the  abufe  of  liberty,  which  God  gave 
to  his  creatures  for  other  purpofes,  and  which  it  was 
rcafonable  and  fit  to  give  them  for  the  perfe&ion  and 
order  of  the  whole  creation  :  only  they,  contrary  to 
God’s  intention  and  command,  have  abufed  what  was 
neceflary  for  the  perfe<ftion  of  the  whole,  to  the  cor¬ 
ruption  and  depravation  of  themfelves.  And  thus  have 
all  forts  of  evils  entered  into  the  world,  without  any 
diminution  to  the  infinite  goodnefs  of  its  Creator  and 
^  x  Governor.” 

Whether  But  though  evil  could  not  be  totally  excluded  from 
the  prefent  the  univerfe,  are  we  not  authorized  to  infer,  from  the 
he  the  beft  infinite  power,  wifdom,  and  goodnefs  of  the  Creator, 
iiblem  P°  "  ^at  t^ie  Pre^ent  is  upon  the  whole  the  very  beft 

fyftem  poflible  ?  Undoubtedly  we  are,  if  of  pofiible 
fyftems  there  can  be  a  bef ;  but  this  is  fo  far  from  be¬ 
ing  evident,  that  we  think  it  implies  a  contradi&ion. 
A  beft  of  beings  there  is,  viz.  God,  who  is  poflefled 
of  infinite  perfections  ;  but  there  cannot  be  a  beft  of 
creatures  or  of  created  fyftems.  To  prove  this,  we 
need  only  refleCl,  that  wherever  creation  flops,  it 
muft  ftop  infinitely  ftiort  of  infinity  ;  and  that  how 
perfeCt  foever  we  conceive  any  creature  or  fyftem 
of  creatures  to  be,  yet  the  diftance  between  that 
and  God  is  not  leflened,  but  continues  infinite.  Hence 
it  follows,  that  the  nature  of  God  and  his  omnipo¬ 
tence  is  fuch,  that  whatever  number  of  creatures  he 
has  made,  he  may  ftill  add  to  that  number  ;  and 
that  however  good  or  perfeCf  the  fyftem  may  be  on 
the  whole,  he  might  ftill  make  others  equally  good  and 
perfea. 

1  he  dispute,  whether  a  being  of  infinite  power, 
wifdom,  and  benevolence,  muft  be  fuppofed  to  have 
created  the  bef  pofiblefufemr  zx\&  the  embarraflixient  of 
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men’s  underftandings  about  It,  feem  to  have  arifen  from  Of  the  Be 
their  taking  the  words  good,  better,  and  bejl,  for  abfo-  >i>g  »nd  At. 
lute  qualities  inherent  m  the  nature  of  things,  whereas  tributes  of 
in  truth  they  are  only  relations  arifing  from  certain  ap- ,  God- 
petites.  They  have  indeed  a  foundation,  as  all  rela- 
tions  have,  in  fomething  abfolute,  and  denote  the  thin« 
in  which  they  are  founded  ;  but  yet  they  themfelves 
imply  nothing  more  than  a  relation  of  congruity  between 
fome  appetite  and  its  objefls.  This  is  evident ;  be- 
caufe  the  fame  objeCt,  when  applied  to  an  appetite  to 
which  it  has  a  congruity,  is  good  5  and  bad,  when  ap¬ 
plied  to  an  appetite  to  which  it  has  no  congruity.  Thus, 
the  earth  and  air  to  terreftrial  animals  are  good  elements* 
and  neceflary  to  their  prefervation  :  to  thofe  animalf 
the  water  is  bad,  which  yet  affords  the  beft  recep¬ 
tacle  .  to  fifties.  Good ,  therefore,  being  relative  to 

appetite,  that  muft  be  reckoned  the  beft  creature  by 
us  which  has  the  lirongeft  appetites,  and  the  fureft 
means  of  fatisfying  them  all,  and  fecuring  its  own  per¬ 
manent  happinefs.  And  though  th efubfance  of  crea¬ 
tures  is  chiefly  to  be  regarded  as  contributing  to  their 
perfe&ion,  yet  we  have  no  way  of  meafuring  the  per¬ 
fection  of  different  fubftances  but  by  their  qualities 
i.  e.  by  them  appetites  by  which  they  are  fenfible  of 
good  and  evil,  and  by  their  powers  to  procure  thofe  ob- 
jeds  from  which  they  receive  that  fenfe  of  things  which 
makes  them  happy. 

It  is  plain,  therefore,  that  whatever  fyftem  we  fup-  ivr  ilS 
pofe  in  nature,  God  might  have  made  another  equalfbfolutdy 
to  it;  his  infinite  wifdom  and  power  being  able  to  beft. 
make  other  creatures  equal  in  every  refpeCt  to  any 
that  we  know  or  can  conceive,  and  to  give  them  equal 
or  ftronger  appetites,  and  as  certain  or  more  certain 
ways  of  fatisfying  them.  We  fee  in  many  eafes,  that 
very  different  means  will  anfwer  the  fame  end.  A  cer¬ 
tain  number  of  regular  pyramids  will  fill  a  fpace  ;  and 
yet  irregular  ones  will  do  it  as  well,  if  what  we  take 
from  the  one  be  added  to  another  ;  and  the  fame  thing 
may  be  done  by  bodies  of  the  moft  irregular  and  dif¬ 
ferent  figures  in  the  fame  manner  :  and  therefore  we 
may  very  well  conceive,  that  the  anfwering  of  appe¬ 
tites,  which  is  all  the  natural  good  that  is  in  the  world, 
may  as  well  be  obtained  in  another  fyftem  as  in  this  ; 
provided  we  fuppofe,  that  where  the  appetites  of  the 
fentient  beings  are  changed,  the  objeCls  are  alfo  fuited 
to  them,  and  an  equal  congruity  among  the  parts  of  the 
whole  introduced.  This  is  fo  eafily  conceived,  that  in 
an  indefinite  number  of  poflible  worlds,  we  do  not  fee 
why  it  may  not  be  done  in  numberlefs  ways  by  infinite 
power  and  wifdom. 

If  then  it  be  plain,  that  there  might  have  been  many  GodViot  r.e* 
other  worlds,  or  even  but  one,  equal  to  this  in  all  ceffitated 
refpe&s  as  to  goodnefs,  there  could  be  no  neceflity,bybisS00(L 
either  phyfical  or  moral,  that  God  ftiould  create  the  nf 6  !°  crc“ 
one  rather  than  the  other;  becaufe  nothing  could  fat  in  pt 
make  the  one  better,  or  to  him  more  agreeable,  than  ference  to 
the  other  but  his  own  free  choice.  Either,  there- ab  other 
fore,  God  muft  be  poffelfed  of  abfolute  freedom,  Or;worlds* 
among  a  number  of  poflibilities  equally  perfeCl,  he 
could  not  have  made  a  choice,  and  fo  nothing  would 
ever  have  been  created.  It  is  not,  then,  as  Leibnitz 
and  others  argue,  the  natural  and  neceflary  goodnefs  of 
fome  particular  things,  reprefented  by  the  divine  ideas , 
which  determines  God  to  prefer  them  to  all  others,  if 
underftood  of  his  frf  a&  of  producing  them  5  but  it 
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tfftheBe-  Is  his  own  free  choice  which,  among  many  equal  po- 
ing  and  At-  tent{al  goods,  makes  fome  things  a&ually  good,  and  de- 
tribures  of  term*nes  them  into  exiflence.  When  thofe  are  once 
,_God'  ,  fuppofed  to  exifl,  every  thing  or  a&ion  becomes  good 
which  tends  to  their  happinefs  and  prefervation  ;  and 
to  fuppofc  their  all-perfea  Author  .to  have  any  other 
end  in  view  than  their  prefervation  and  happinefs, 
is  the  fame  abfurdity  as  to  fuppofe  that  knowledge 
may  produce  ignorance  ;  power,  weaknefs  ;  or  wifdom 
folly. 

We  have  now  finifhed  what  we  propofed  under  the 
article  Metaphyfics.  It  has  fwelled  in  our  hands  to 
a  large  extent  ;  and  yet  it  can  be  confidered  as  little 
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more  than  an  introduction  to  that  fcience,  which  com-  ©f  the  B«  . 
prehends  within  its  wide  grafp  every  thing  exifling. /^utes  of 
The  reader  who  wifhes  to  purfue  thefe  interefling  God 
fpeculations,  fhould  Rudy  diligently  the  authors  whom  i,„  y-— J 
we  have  confulted,  and  to  whom  we  have  been  care¬ 
ful  to  refer  in  the  margin.  Were  we  to  make  a  felec- 
tion,  we  fhould  without  hefitation  recommend  Ariflotle 
and  Plato  among  the  ancients;  and  Cudworth,  Locke, 

Hartley,  and  Reid,  among  the  moderns.  Thefe  philo- 
fophers,  indeed,  on  many  points,  differ  exceedingly 
from  one  another;  but  he  who  wifhes  not  to  adopt 
opinions  at  random,  fhould  know  what  can  be  faid  on 
both  fides  of  every  queftion. 
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Metaplaf-  METAPLASM  US,  in  Grammar ,  a  tranfmutation 
mus  or  change  made  in  a  word,  by  adding,  retrenching,  or 
II  r  altering  a  fyllable  or  letter  thereof. 

Metaitafio.  MET APONTUM,  or  Metapontium,  in  Ancient 
Geography ,  a  town  of  Lucania,  on  the  Sinus  Parenti- 
nus,  to  the  weft  of  Tarentum  ;  built  by  the  Pylians 
who  returned  from  Troy ;  and  where  Pythagoras  is  faid 
to  have  taught  in  the  time  of  Servius  Tullius.  Meta- 
pontini ,  the  people;  who  pretended  to  fliow  in  a  temple 
of  Minerva,  the  tools  with  which  Epeus  built  the  wood¬ 
en  horfe,  (Juftin).  Now  a  tower,  called  Torre  di Mare, 
in  the  Bafilicata  of  Naples. 

METASTAStO,  L’Abbe  Pierre  Bonaven- 

TURE,  a  celebrated  Italian  poet,  whofe  real  name 
was  TrapaJJi ,  was  born  at  Aflife,  on  January  3d, 
1698.  His  talent  for  poetry  was  firfb  unfolded 
by  the  reading  of  Talfo  ;  and  he  began  to  compofe 
verfes  at  ten  years  of  age.  “  A  prodigy  of  this 
nature  (fays  Metaflafio)  made  fuch  an  imprcffion  on 
my  mailer,  the  celebrated  Gravina,  that  he  thence¬ 
forth  confidered  me  as  a  plant  worthy  of  being  culti¬ 
vated  by  his  own  hands.”  Metaflafio  was  only  four¬ 
teen  years  of  age  when  he  compofed  his  tragedy  en¬ 
titled  II  Giujlino ;  in  which  lie  appears  too  clofe  and 
fcrupulous  an  imitator  of  the  Grecian  drama.  Our 
young  poet  unfortunately  loft  his  patron  in  iyiy  ; 
who  left  him  his  heir,  “  as  being  a  young  man  of  the 
moft  promifing  abilities.”  Metaflafio,  at  the  age  of 
nineteen,  being,  in  confequence  of  this  inheritance, 
fuperior  to  thofe  wants  which  reprefs  the  exertions  of 
genius,  and  to  which  men  of  abilities  are  too  often 
fubieCl,  gave  full  fcope  to  his  inclination  for  poetry. 
He  began  his  dramatic  career  with  the  Didonne  Aban- 
donnata ,  which  was  a&ed  at  Naples  in  1724  the  mu- 
fic  was  compofed  by  Sarro.  He  foon  acquired  fuch 
celebrity,  that  in  1729  lie  was  invited  to  Vienna  by 
the  emperor  Charles  VI.  ;  who  appointed  him  impe¬ 
rial  poet,  and  granted  him  a  penfion  of  4000  florins. 
From  that  time  fome  of  his  works  were  prefented  at 
every  court  feflival  ;  and  notwithftanding  the  extreme 
magnificence  of  thefe  entertainments,  they  would  now 
be  forgotten  were  it  not  for  the  verfes  which  he  com¬ 
pofed  upon  the  occafion.  The  courts  of  Vienna  and 
Madrid  vied  with  each  other  in  the  prefents  which  they 
conferred  upon  him.  From  Maria  Theiefa  he  received 
a  fnuff-box  and  a  port-folio  fet  with  diamonds,  and 


a  golden  candleflick  with  a  fereen.  Ferdinand  VI.  Metaflafio. 
king  of  Spain,  informed  of  the  great  merit  of  Meta- 
ftafio  by  Farinelli,  of  whom  he  was  a  paflionate  ad¬ 
mirer,  fent  him  a  prefent  of  a  cafket  mounted  with 
gold,  and  furnifhed  with  the  different  implements  of 
writing.  This  favourite  of  kings  and  of  the  mufes 
was  of  a  cheerful  temper,  and  was  exceedingly  tempe¬ 
rate  :  to  this  he  was  probably  indebted  for  the  unin¬ 
terrupted  health  which  he  enjoyed,  and  for  the  entire 
poffeflian  of  his  fenfes  and  faculties"  to  the  moft  advanced 
period  of  old  age.  He  took  his  meals,  arofe,  and  went 
to  bed,  always  at  Rated  hours.  This  exa&nefs  and 
order  were  fcrupuloufly  obferved  even  in  the  moft  trif¬ 
ling  adlions  of  his  life.  He  ufed  to  fay  in  jefl,  that 
he  dreaded  hell  for  no  other  reafon  but  becaufe  it 
was  a  place  ubi  nullus  or  do,  fed  fempiternus  horror  in¬ 
habit  at,  He  had  even  his  Rated  hours  for  making 
verfes  ;  to  which  he  fcrupuloufly  adhered,  without 
waiting  for  the  moment  of  poetical  enthufiafm.  He 
was  equally  regular  in  the  duties  of  the  Chrifiian  as  in 
the  labours  of  the  fcholar.  His  behaviour  was  that  of 
a  true  philofopher  :  his  ambition  extended  no  farther 
than  the  attainment  of  literary  fame  ;  and  he  defpifed 
every  civil  mark  of  diflindlion.  When  Charles  VI.  of¬ 
fered  him  the  title  of  Count  or  of  Baron,  which  add  no 
real  worth  or  dignity  to  the  polfeiTor,  but  frequently 
make  him  appear  in  a  more  ridiculous  light,  he  inflant- 
ly  begged  the  favour  that  he  would  allow  him  Rill  to 
continue  Metaflafio,  The  emprefs  Maria  Therefa  af¬ 
terwards  wifhed  to  beRow  upon  him  the  fmall  crofs  of 
St  Stephen ;  but  he  excufed  himfelf  on  account  of  his 
age,  which  would  prevent  him  from  aflifling  at  the  fef- 
tivals  of  the  order.  He  was  attacked  by  a  fever  on  the 
2d  of  April  1782;  and  he  died  on  the  1 2th  of  the  fame 
month,  at  the  age  of  84.  Before  his  death  he  received 
the  facrament  according  to  the  form  of  the  Romifli 
church  ;  and  Pius  VI.  who  was  then  at  Vienna,  fent 
him  his  apoRolical  benedi&ion  in  articulo  mortis.  He 
left  about  150,000  florins.  He  compofed  a  great  num¬ 
ber  of  tragic  operas,  and  feveral  fmall  dramatic  pieces 
which  have  been  fet  to  mufic.  We  have  different  edi¬ 
tions  of  them  in  4to,  8vo,  and  i2mo;  and  M.  Riche- 
let  has  publiflied  a  tranflation  of  them  into  French,  in 
1 2  vols.  fmall  1  2mo. 

The  greatefl  part  of  Metaflafio’s  waitings  will  con¬ 
fer  immortality  ou  their  author.  Hi$  dialogue  is  na¬ 
tural 
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Metaftafio.  ‘  tural,  Ample,  and  eafy  •,  his  ftyle  is  always  pure  and 
sr~mmJ  elegant,  and  foinetimes  fublime  and  pathetic.  His 
Tubje&s  are  noble,  interefting,  and  excellently  adapt- 
^  sed  for  reprefentation.  He  was  perfectly  acquainted 
with  the  resources  of  his  art,  and  has  fubje^ted  the 
opera  to  rules.  He  (hipped  it  of  its  machinery, 
and  of  the  marvellous,  which  was  fitted  to  excite 
the  gaze  of  aflonifhment,  but  which  gave  no  initruc- 
tion  to  the  underftanding,  and  made  no  impreflion 
on  the  heart.  His  defcripUons  are  copied  from  na¬ 
ture  *,  the  fituations  of  his  characters  never  fail  to 
raife  an  intereft  in  the  reader,  and  often  excite  the 
tear  oi  pity.  His  fables  are  celebrated  ;  his  charac¬ 
ters  are  noble  and  well  fupported  \  his  plots  are  ex¬ 
cellently  conducted,  and  happily  unravelled*  u  There 
are  feenes  (fays  Voltaire)  worthy  of  Corneille  when 
he  does  not  declaim,  and  of  Racine  when  he  is  not 
feeble.”  His  operas,  in  point  of  the  pathetic,  may 
be  compared  with  our  fineil  tragedies  ;  and  may  be 
read  with  great  pleafure,  independent  of  the  charms 
of  the  mufic.  We  mult  not,  however,  expeft  to  find 
un  Metaftafio  that  exa&  regularity,  and  that  fertile 
fimplicity,  which  conftitutes  the  excellence  of  fome 
of  our  tragic  poets  :  But  though  he  fome  times  tranf- 
grefles  the  unities  of  time  and  place,  he  always  pre- 
ferves  the  unity  of  intereft.  Notwithstanding  all 
thefe  advantages,  fome  critics  will  not  allow  him  the 
merit  of  invention,  Avhich  is  the  firft  qualification  of 
a  poet.  They  confider  him  only  as  a  fuceefsful  imita¬ 
tor  of  the  French  tragic  writers,  from  whom  a  great 
part  of  his  beauties  are  borrowed,  and  place  him  at 
the  head  of  the  fined  wits  in  Italy,  but  deny  that  he 
poflfcfled  genius.  He  was  a  fond  admirer  of  the  an¬ 
cients  ;  and  this  admiration,  increafing  with  the  foli- 
dity  of  his  underftanding,  continued  to  the  laft:  period 
of  his  life.  He  recommended  reading  them,  as  he 
liimfelf  had  done,  in  a  chronological  order.  His  me¬ 
mory  was  excellent,  and  continued  unimpaired  even  in 
old  age.  Horace  was  his  favourite  author,  and  he 
could  repeat  almoft  the  whole  of  his  verfes.  Metaftafio, 
who,  as  we  have  obferved,  was  the  pupil  of  the  cele¬ 
brated  Gravina,  added  a  gentlenefs  of  chara&er  pecu¬ 
liar  to  himfelf  to  the  accuracy  of  thinking  and  great 
erudition  of  his  mafter.  His  abilities  and  fame  were 
rcfpe&ed  by  the  critics  in  general  ;  and  whereas  the 
life  of  moft  men  of  letters  is  one  continued  warfare, 
his  days  happily  glided  away  in  tranquillity  and  peace. 
The  circumftance  which  occafioned  the  change  of  his 
name  is  thus  related  in  a  late  anecdote  :  “  Gravina’s 
barber,  who,  like  moft  of  his  profeflion,  was  a  great 
talker,  one  day  informed  him,  that  in  the  "Place  de  la 
Vahcella ,  where  he  had  his  (hop,  a  young  boy  came 
every  evening,  and  fung  extempore  verfes  of  his  own 
compofition,  fo  harmonious  and  elegant  that  all  the 
paflengers  flopped  to  liften  to  them.  Gravina,  upon 
thifc  information,  added  one  to  the  number  of  the 
young  poet’s  audience,  and  found  the  verfes  fo  fupe- 
rior  to  the  idea  which  he  had  formed  of  them  from 
the  account  of  the  barber,  and  fo  much  above  the  ca¬ 
pacity  of  a  child  of  ten  or  eleven  years  of  age,  that 
he  inftantly  determined  to  undertake  the  cultivation  of 
fo  prdmifing  a  plant.  His  firft:  care  was  to  put  the 
young  TrapaJJi  (which  was  the  boy’s  name)  to  fchool  \ 
but  apprehending  that  the  ordinary  methods  of  edu¬ 
cation  might  check  the  progre£  of  fo  uncommon  ta¬ 


lents,  he  took  him  home  to  his  own  houfe,  and  chan-  Metafhfi* 
ged  his  name  into  Metajlafio,  which  fignifies  the  fame  |] 
thing  in  Greek.  In  fhort,  by  a  plan  of  education  and  ,  lV>etelin- 
by  inftru&ions  fuited  to  his  genius,  Gravina  laid  the 
foundation  of  that  reputation  which  he  predi&ed,  and 
which  Metaftafio  now  enjoys.”  Vies  des  Hommes  II- 
lujlres‘d'> Italic,  tom.  i.  p.  187. 

METASTASIS,  in  Medicine ,  a  tranfpolition  or 
fe-ttlement  of  fome  humour  or  difeafe  in  fome  other 
part  5  and  fometimes  it  fignifies  fueh  an  alteration  of  a 
difeafe  as  is  fucceeded  by  a  folution. 

METATARSUS  (^ehe,  beyond ,  and  rectos,  the 
tarfus))  in  anatomy,  that  part  of  the  human  fkeletoh 
containing  the  middle  of  the  foot.  See  Anatomy 
Index . 

METATHESIS,  in  Grammar ,  a  fpecies  of  the 
metaplafmus  ^  being  a  figure  whereby  the  letters  01* 
fyllables  of  a  word  are  tranfpoled,  or  {hifted  out  of 
their  ufual  fituations,  as  pijiris  for  priflis ,  Lybia  for 
Libya ,  &c. 

This  word  is,  by  pliyficians,  ufed  with  refpeft  to 
morbific  caufes,  which  when  they  cannot  be  evacuat¬ 
ed,  are  removed  to  places  where  they  are  lefs  injuri¬ 
ous. 

METE  LIN,  the  modern  name  of  the  ifland  of  Lef- 
bos.  See  Lesbos  and  Mitylene. 

In  the  Irifh  Philofophieal  Tranfadlions  for  1789^ 
we  have  a  defeription  of  this  ifland  by  the  earl  of 
Charlemont,  in  which  lie  fpeaks  with  raptures  of  its 
beauties.  u  The  mountains,  whofe  rugged  tops  ex¬ 
hibit  a  pleafing  interfperfion  of  rocks  and  fine  groves, 
have  their  green  fides,  for  many  miles  along  the  coaft, 
covered  witli  olives,  whofe  lefs  agreeable  verdure  is 
corre&ed,  embelliflied,  and  brightened  by  a  lively  mix¬ 
ture  of  bays  and  laurels  afpiring  to  the  height  of 
foreft  trees,  of  myrtles  and  pomegranates,  of  ar- 
butes  rich  at  once  in  bloflom  and  in  berry,  of  mulber¬ 
ries  growing  wild  and  laden  with  fruit,  &c.  Winter  is 
here  unknown,  the  verdure  is  perpetual,  and  the  fre¬ 
quency  of  evergreens  gives  to  December  the  colour  of 
June.  The  parching  heat  of  fuminer  is  never  felt  $  the 
thick  fhade  of  trees,  and  thoufands  of  cryftal  fprings 
which  everywhere  arife  and  form  themfelves  into  un¬ 
numbered  rivulets,  joined  to  the  refrefliing  fea  breeze, 
the  conftant  corrective  and  companion  of  noontide  heat, 
qualify  the  burning  air  and  render  the  year  a  never- 
ending  May.  The  houfes  are  conftruted  in  fuch  a 
manner  as  to  have  the  beft  view  of  thefe  natural  beauties. 

Each  is  a  fquare  tower  neatly  built  of  hewn  (lone,  fo 
high  as  to  overtop  the  trees,  and  to  command  a  view  of 
the  fea  and  neighbouring  iflands.  The  lower  ftorieo 
are  granaries  and  ftorchoufes  \  and  the  habitable  apart¬ 
ments  are  all  at  the  top,  to  which  you  afeend  by  a 
ftone  flair,  built  for  the  rnoft  part  on  the  cutfide,  and 
{unrounding  the  tower  ;  fo  that  from  the  apaitment  the 
trees  are  overlooked,  and  the  whole  country  is  feen  j 
while  the  habitations  themfelves,  which  are  very  numer¬ 
ous,  peering  above  the  groves,  add  life  and  variety  to 
the  enchanting  profpet,  and  give  an  air  of  human  popu¬ 
lation  to  thefe  woodlands,  which  might  otherwife  be 
fuppofed  the  region  of  Dryads,  of  Naiads,  and  of 
Satyrs.” 

The  meft:  remarkable  thing,  however,  in  this  ifland 
is  a  cuilom  by  which  the  women  have  here  openly 
uilirped  thefe  rights  of  fovereignty  which  in  other 

countries 
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Metelln.  countries  are  fuppofed  to  belong  effentially  to  the  men. 

Contrary  (fays  his  lordfhip)  to  the  ufage  of  all 
other  countries,  the  eldefl  daughter  here  inherits  j  and 
the  fons,  like  daughters  everywhere  elfe,  are  por¬ 
tioned  off  with  final  1  dowers,  or,  which  is  ftill  worfe, 
turned  out  pennylefs  to  feek  their  fortune.  If  a  man 
have  two  daughters,  the  eldeft,  at  her  marriage,  is  en¬ 
titled  to  all  her  mother’s  poffeffions,  whieh  are  by  far 


6$7  ]  MET 

fplendour,  while  her  mother  and  lifter  followed  her  as  ^ 
fervants,  and  made  a  melancholy  part  of  her  attendant 
train. 

“  The  fons,  as  foon  as  they  are  of  an  age  to  gain  a 
livelihood,  are  turned  out  of  the  family,  fometimes  with 
a  fmall  prefent  or  portion,  but  more  frequently  with¬ 
out  any  thing  to  fupport  them  ;  and  thus  reduecd, 
they  either  endeavour  to  live  by  their  labour,  or,  which 
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the  greater  part  of  the  family  eftate,  as  the  mother,  is  more  ufual,  go  on  board  fome  trading  veffel  as  lail- 
keeping  up  her  prerogative,  never  parts  with  the  ors  or  as  fervants,  remaining  abroad  till  they  have  got 


of  what  (he  has  brought  into 


power  over  any  portion 
the  family,  until  Ihe  is  forced  into  it  by  the  marriage 
©f  her  daughter  *,  and  the  father  alfo  is  compelled  to 
ruin  himfelf  by  adding  whatever  he  may  have  feraped 
together  by  his  in  dull  ry.  The  fecond  daughter  in¬ 
herits  nothing,  and  is  condemned  to  perpetual  celi¬ 
bacy.  She  is  ftyled  a  calogria,  which  Signifies  pro¬ 
perly  a  religious  woman  or  nun,  and  is  in  effect  a 
menial  fervant  to  her  lifter,  being  employed  by  her 
in  any  office  Ihe  may  think  lit  to  impofe,  frequently 
ferving  her  as  waitingmaid,  as  cook,  and  often  in  em¬ 
ployments  ftill  more  degrading.  She  wears  a  habit 
peculiar  to  her  Situation,  which  ihe  can  never  ehange  $ 
a  fort  of  monaftic  drefs,  eoarfe,  and  of  a  dark  brown. 
One  advantage,  however,  Ihe  enjoys  over  her  filler, 
that  whereas  the  elder,  before  marriage,  is  never  allow¬ 
ed  to  go  abroad,  or  to  fee  any  man,  her  neareft  re¬ 
lations  only  excepted,  the  calogria,  exeept  when  em¬ 
ployed  in  domeftic  toil,  is  in  this  refpefl  at  perfect 
liberty.  But  when  the  filter  is  married,  the  fituation 
of  the  poor  calogria  becomes  defperate  indeed,  and 
is  rendered  ftill  more  humiliating  by  the  eomparifon 
between  her  condition  and  that  of  her  happy  miftrefs. 
The  married  lifter  enjoys  every  fort  of  liberty ;  the 
whole  family  fortune  is  hers,  and  fhe  fpends  it  as  (lie 
pleafes ;  her  hulhand  is  her  obfequious  fervant,  her  fa¬ 
ther  and  mother  are  dependent  upon  her,  fhe  dreffes 
in  a  moft  magnificent  manner,  eovered  all  over,  ac¬ 
cording  to  the  faffiion  of  the  ifland,  with  pearls  and 
with  pieces  of  gold,  which  are  eommonly  fequlns  ; 
thus  continually  carrying  about  her  the  enviable 
marks  of  affluence  and  fuperiority,  while  the  wreteh- 
ed  calogria  follows  her  as  a  fervant,  arrayed  in  fnnple 
homefpun  brown,  and  without  the  moft  dlftant  hope 
of  ever  changing  her  condition.  Such  a  difparity 
may  feem  intolerable,  but  what  will  not  euftom  re¬ 
concile  ?  Neither  are  the  misfortunes  of  the  family  yet 
at  an  end.  The  father  and  mother,  with  what  little  is 
left  them,  contrive  by  their  induftry  to  accumulate  a  fe¬ 
cond  little  fortune  *,  and  this,  if  they  fhould  have  a 
third  daughter,  they  are  obliged  to  give  to  her  upon  her 
marriage  \  and  the  fourth,  if  there  fnould  be  one,  be¬ 
comes  her  calogria,  and  fo  on  through  all  the  daugh¬ 
ters  alternately.  Whenever  the  daughter  is  marriage¬ 
able,  (he  can  by  euftom  compel  the  father  to  proeure 
her  a  hufband  ;  and  the  mother,  fuch  is  the  power  of 
habit,  is  fooliffl  enough  to  join  her  in  teaftng  him 
into  an  immediate  compliance,  though  its  confluen¬ 
ces  muft  be  equally  fatal  and  ruinous  to  both  of  them. 
From  hence  it  happens,  that  nothing  is  more  eommon 
than  to  fee  the  old  father  and  mother  reduced  to  the 
utmoft  indigence,  and  even  begging  about  the  ftreets, 
while  their  unnatural  daughters  are  in  affluence  ;  and 
we  ourfelves  have  frequently  been  fhown  the  eldeft 
daughter  parading  it  through  the  town  in  the  greateft 


together  fomc  competency,  and  then  return  home  to 
marry  and  to  be  henpecked.  Some  few  there  are  who, 
taking  advantage  of  the  Turkifti  law,  break  through 
this  whimfical  euftom,  who  marry  their  calogrias,  and 
retain  to  themfelves  a  competent  provifion  :  but  thefe 
are  accounted  men  of  a  fingular  and  even  criminal  dif- 
pofition,  and  are  hated  and  defpifed  as  conformifts  to 
Turkifti  manners,  and  deferters  of  their  native  cuftoms  \ 
fo  that  we  may  fuppofe  they  are  few  indeed  who  have 
the  boldnefs  to  depart  from  the  manners  of  their  coun¬ 
try  to  adopt  the  euftoms  of  their  detefted  mailers,  and 
to  brave  the  contempt,  the  derifion,  and  the  hatred, 
of  their  neighbours  and  fellow-citizens. 

“  Of  ail  thefe  extraordinary  particulars  I  was  in¬ 
formed  by  the  French  con ful,  a  man  of  fenfe  and  of 
indifputable  veraeity,  who  had  reftded  in  this  ifland 
for  ieveral  years,  and  who  folemnly  affured  me  that 
every  circumftance  was  true  :  but  indeed  our  own  ob- 
fervation  left  us  without  the  leaft  room  for  doubt,  and 
the  fingular  appearance  and  deportment  of  tlie  ladies 
fully  evineed  the  truth  of  our  friend’s  relation.  In 
w  alking  through  the  town,  it  is  eafy  to  pereeire,  from 
the  whimfical  manners  of  the  female  paflengers,  that 
the  women,  according  to  the  vulgar  phrafe,  wear  the 
breeches .  They  frequently  flopped  us  in  the  ftreets, 

examined  our  drefs,  interrogated  us  with  a  bold  and 
manly  air,  laughed  at  our  foreign  garb  and  appearance  5 
and  (bowed  fo  little  attention  to  that  deeent  modefty 
which  is  or  ought  to  be  the  true  chara£i eriflie  of  the 
fex,  that  there  is  every  reafon  to  fuppofe  they  would, 
in  fpite  of  their  haughtinefr,  be  the  kindeft  ladies  up¬ 
on  earth,  if  they  were  not  ftri£lly  watched  by  the 
Turks,  who  are  here  very  numerous,  and  would  be 
ready  to  punifh  any  tranfgreffion  of  their  ungallant 
laws  with  arbitrary  fines.  But  nature  and  native  man¬ 
ners  will  often  baffle  the  efforts  even  of  tyranny.  In 
all  their  cuftoms  thefe  manly  ladies  feem  to  have 
changed  fexes  with  the  men.  The  woman  rides 
aftride,  the  man  fits  fide  ways  upon  the  horfe  ;  nay,  I 
have  been  affured  that  the  hufbaud’s  diftinguilhing  ap¬ 
pellation  is  his  wife’s  family  name.  The  women  have 
town  and  country  lioufes,  in  *lie  management  of  which 
the  hufband  never  dare*?  interfere.  Their  gardens,  their 
fervants,  are  all  their  own;  and  the  hufband,  from  eve¬ 
ry  circumftance  of  his  behaviour,  appears  to  be  no  other  * 
than  his  wife’s-  firft  domeftic,  perpetually  bound  to 
her  fervice,  and  (lave  to  her  eapriee.  Hence  it  is  that 
a  tradition  obtains  in  the  eountry,  that  this  ifland  was 
formerly  inhabited  by  Amazons  ;  a  tradition,  howr- 
ever,  founded  upon  no  ancient  hiftory  that  I  know  of. , 
Sappho  Indeed,  the  moft  renowned  female  that  this- 
ifland  lias  ever  produced,  is  faid  to  have  had  manly  - 
inclinations  \  in  which,  as  Lueian  informs  us,  (lie  did* 
but  conform  with  the  fingular  manners  of  her  country¬ 
women  ;  but  I  do  not  find  that  the  mode  in  whieh 
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„■ Mgtelm- 1  flie  chafe  to  (how  thefe  inclinations  is  imitated  by  the 
prefent  female  inhabitants,  who  feem  perfectly  con¬ 
tent  with  the  dear  prerogative  of  abfolute  fway,  with¬ 
out  endeavouring  in  any  other  particular  to  change 
the  courfe  of  nature  ;  yet  will  this  circumdance  ferve 
to  fliow,  that  the  women  of  Lelbos  had  always  fome- 
thing  peculiar,  and  even  peculiarly  mafculine,  in  their 
manners  and  propenfities.  But  be  this  as  it  may,  it 
is  certain  that  no  country  whatfoever  can  afford  a  more 
perfed  idea  of  an  Amazonian  commonwealth,  or  bet¬ 
ter  ferve  to  render  probable  thofe  ancient  relations 
which  our  manners  would  induce  us  to  efteem  incre¬ 
dible,  than  this  ifland  of  Metelin.  Thefe  lordly  ladies 
are  for  the  molt  part  very  handfome  in  fpite  of  their 
drefs,  which  is  fingular  and  difadvantageous.  Down 
to  the  girdle,  which  as  in  the  eld  Grecian  garb  is 
raifed  far  above  what  we  ufually  call  the  waid,  they 
wear  nothing  but  a  ffiift  of  thin  and  tranfparent  gauze, 
red,  green,  or  brown,  through  which  every  thing  is 
vilible,  their  breads  only  excepted,  which  they  cover 
with  a  fort  of  handkerchief  j  and  this,  as  we  are  in¬ 
formed,  the  Turks  have  obliged  them  to  wear,  while 
they  look  upon  it  as  an  encumbrance,  and  as  no  in- 
conliderable  portion  of  Turkifti  tyranny.  Long  fleeves 
of  the  fame  thin  material  perfectly  {how  their  arms 
even  to  the  ftioulder.  Their  principal  ornaments  are 
chains  of  pearl,  to  which  they  hang  fmall  pieces  of 
gold  coin.  Their  eyes  are  large  and  fine  ;  and  the 
nofe,  which  we  term  Grecian,  ufually  prevails  among 
them,  as  it  does  indeed  among  the  women  of  all  thefe 
iflands.  Their  complexions  are  naturally  fine;  but  they 
fpoil  them  by  paint,  of  which  they  make  abundant 
ufe  *,  and  they  disfigure  their  pretty  faces  by  {having 
the  hinder  part  of  the  eyebrow,  and  replacing  it  with 
a  flraight  line  of  hair  neatly  applied  with  fome  fort  of 
gum,  the  brow  being  thus  continued  in  a  flraight  and 
narrow  line  till  it  joins  the  hair  on  each  fide  of  their 
face.  They  are  well  made,  of  the  middle  fize,  and 
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for  the  mod  part  plump ;  but  they  are  didinguifhed 
by  nothing  fo  much  and  fo  univerfally  as  by  a  haughty, 
difdainful,  and  fupercilious  air,  with  which  they  feem 
to  look  down  upon  all  mankind  as  creatures  of  an  in¬ 
ferior  nature,  born  for  their  fervice,  and  doomed  to 
be  their  {laves  j  neither  does  this  peculiarity  of  coun¬ 
tenance  in  any  degree  dimini fh  their  natural  beauty, 
but  rather  adds  to  it  that  fort  of  bewitching  attraction 
which  the  French  call  piquant .” 

His  lordfhip  has  been  at  great  pains  to  invedigate 
the  origin  of  fuch  a  fingular  cudom  *,  but  is  unable  to 
find  any  other  example  in  hidory  than  that  of  the  Ly- 
cians,  who  called  themfelves  by  the  names  of  their 
mothers,  and  not  of  their  fathers.  When  alked  by  their 
neighbours  who  they  were  ?  they  deferibed  themfelves 
by  their  maternal  genealogy.  If  a  gentlewoman  Ihould 
marry  a  Have,  the  children  by  that  marriage  were  ac¬ 
counted  noble  \  but  fhould  the  fird  man  among  them 
marry  a  foreign  woman,  the  children  would  be  ac¬ 
counted  ignoble.  This  cudom  is  mentioned  by  feveral 
ancient  authors.  A  difficulty  of  no  little  magnitude 
oecurs,  however,  in  accounting  for  the  derivation  of 
the  inhabitants  of  Lethos  from  the  Lycians.  This  is 
folved  in  the  following  manner  :  In  times  of  the  mod 
remote  antiquity,  the  ifland  of  Lefbos  was  peopled  by 
tbe  Pelafgi,  who,  under  their  leader  Xanthus,  the  fon 
^f  Trioppas  king  of  Argos,  fird  inhabited  Lefbos  ; 


previous  to  that  time  they  had  dwelt  in  a  certain  part  Metelin 
of  Lycia  which  they  had  conquered  ;  and  in  this  coun-  II 
try  we  may  fuppofe  they  had  learned  the  cudom  in 


queftion 

MEIELLUS,  the  furname  of  the  family  of  the 
Caecilii  at  Rome,  the  mod  known  of  whom  were 

- - A  general  who  defeated  the  Acheeans,  took 

Thebes  and  invaded  Macedonia,  &c. _ £).  Cseci- 

lius,  who  rendered  himfelf  illudrious  by  hhTl fucceffe* 
againd  Jugurtha  the  Numidian  king,  from  whieh  he 
was  furnamed  Numidicus.  Another  who  faved  from 
the  flames  the  palladium,  when  Veda’s  temple  was 
on  fire.  He  was  then  high  pried.  He  lod  his  fight 
and  one  of  his  arms  in  the  a&ion  ;  and  the  fenate,  to 
reward  his  zeal  and  piety,  permitted  him 
be  drawn  to  the  fenate  boufe  in  a  chariot. 


ch(;fij. 


always  to 

.  ,  an  honour 

which  no  one  had  ever  before  enjoyed.  He  alfo  gained 
a  great  vidory  over  the  Carthaginians,  &c.— .<£.  Cse- 
cilius  Celer,  another  who  didinguidied  himfelf  by  his 
'  fpirited  exertions  againd  Catiline.  He  married  th© 
fider  of  Clodius,  who  difgraced  him  by  her  inconti¬ 
nence  and  lafeivioufnefs.  He  died  57  years  before 
Chrid.  He  was  greatly  lamented  by  Cicero,  who 
died  tears  at  the  lofs  of  one  of  his  mod  faithful  and 
valuable  friends.  L.  Csecilius,  a  tribune  in  the  civil 
wars  of  J.  Caefar  and  Pompey.  He  favoured  the  eaufe 
of  Pompey,  and  oppofed  Caefar  when  he  entered 
Rome  with  a  victorious  army.  He  refufed  to  open 
the  gates  of  Saturn’s  temple,  in  which  were  depofited 
great  treafures  *,  upon  which  they  were  broke  open  b J 
Caefar,  and  Metcllus  retired  when  threatened  witk 
death.  £).  Caecilius,  a  warlike  general  who  conquered 
Crete  and  Macedonia,  and  was  furnamed  Macedonicus . 
He  had  four  fons,  of  whom  three  were  confuls,  and 
the  other  obtained  a  triumph,  all  during  their  father’s 
lifetime.  A  general  of  the  Roman  armies  againd  the 
Sicilians  and  Carthaginians.  Before  he  marched,  he 
offered  faerifices  to  all  the  gods  except  Veda  ;  for 
which  negleft  the  goddefs  was  fo  incenfed,  that  die 
demanded  the  blood  of  his  daughter  Metella.  When 
Metella  was  going  to  be  immolated,  the  goddefs  placed 
a  heifer  in  her  place,  and  carried  her  to  a  temple  at 
Lanuvium,  of  which  die  became  the  pried efs.  Ano¬ 
ther  furnamed  Dalmaticus  from  his  conqued  over  Dal¬ 
matia,  A.  U.  C.  634, — Cimber,  one  of  the  confpira- 
tors  againd  J.  Caefar.  It  was  he  who  gave  the  fignal 
to  attack  and  murder  the  di&ator  in  the  fenate  houfe. 
— Pius,  a  general  in  Spain  againd  Sertorius,  on  whofe 
head  he  fet  a  price  of  100  talents  and  20,000  acres  of 
land. 

METEMPSYCHOSIS,  (formed  of  “  be¬ 
yond,”  and  u  I  animate  or  enliven”),  in  the 

ancient  philofophy,  the  paffage  or  tranfmigration  of 
the  foul  of  a  man,  after  death,  into  the  body  of  fome 
other  animal. 

Pythagoras  and  his  followers  held,  that  after  death 
men’s  fouls  palled  into  other  bodies,  of  this  or  that 
kind,  according  to  the  manner  of  life  they  had  led. 
If  they  had  been  vicious,  they  were  imprifoned  in  the 
bodies  of  milerable  beads,  there  to  do  penance  for  fe- 
vcral  ages  :  at  the  expiration  whereof,  they  returned 
afreffi  to  animate  men.  But,  if  they  lived  virtuoufly, 
fome  happier  brute,  or  even  a  human  creature,  was  to 
be  their  lot. 


What  led  Pythagoras  into  this 


opinion  was,  th© 
pcrfuafion 
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perfuafion  lie  had  that  the  foul  was  not  of  a  pcrifhable 
nature  :  whence  he  concluded  that  it  mull  remove  in¬ 
to  fome  other  body  upon  its  abandoning  this.  Lucan 
treats  this  do&rine  as  a  kind  of  officious  lie,  contrived 
to  mitigate  the  apprehenfion  of  death,  by  perfuading 
men  that  they  only  changed  their  lodging,  and  only 
ceafed  to  live  to  begin  a  new  life. 

Reuchlin  denies  this  do&rine  ;  and  maintains  that 
the  metempfyehofis  of  Pythagoras  implied  nothing 
more  than  a  limilitude  of  manners,  defires,  and  Rudies, 
formerly  cxifting  in  fome  perfon  dcccafed,  and  now 
revived  in  another  alive.  Thus  when  it  was  faid  that 
Euphorbus  was  revived  in  Pythagoras,  no  more  was 
meant  than  that  the  martial  virtue  which  had  (hone 
in  Euphorbus  at  the  time  of  the  Trojan  war,  was  now, 
in  fome  meafure,  revived  in  Pythagoras,  by  reafon  of 
the  great  refpe£I  he  bore  the  athletes .  For  thole  peo¬ 
ple  wondering  how  a  philofopher  fhould  be  fo  much 
taken  with  men  of  the  fword,  he  palliated  the  matter, 
by  faying,  that  the  foul  of  Euphorbus,  i.  e.  his  genius, 
difpofition,  and  inclinations,  were  revived  in  him.  And 
this  gave  occafion  to  the  report,  that  Euphorbus’s  foul, 
who  periffied  in  the  Trojan  war,  had  tranfmigrated  into 
Pythagoras. 

^Ficinus  afferts,  that  what  Plato  fpeaks  of  the  migra¬ 
tion  of  a  human  foul  into  a  brute,  is  intended  allegori¬ 
cally,  and  is  to  be  underftood  only  of  the  manners, 
affections,  and  habits,  degenerated  into  a  beaftly  na¬ 
ture  by  vice.  Serranus,  though  he  allows  fome  force 
to  this  interpretation,  yet  inclines  rather  to  underhand 
the  metempfyehofis  of  a  refurreCtion. 

Pythagoras  is  faid  to  have  borrowed  the  notion  of  a 
metempfyehofis  from  the  Egyptians ;  others  fay,  from 
the  ancient  Brachmans.  It  is  dill  retained  among  the 
Banians  and  other  idolaters  of  India  and  China  ;  and 
makes  the  principal  foundation  of  their  religion.  So 
extremely  are  they  bigotted  to  it,  that  they  not  only 
forbear  eating  any  thing  that  has  life,  but  many  of 
them  even  refufe  to  defend  themfelves  from  wild  beads. 
They  burn  no  wood,  left  fome  little  animalcule  fiiould 
be  in  it  ;  and  are  fo  very  charitable,  that  they  will  re¬ 
deem  from  the  hands  of  ftrangers  any  animals  that  they 
find  readv  to  be  killed.  See  Pythagoreans. 

METEMPTOSIS  (from  pojl,  and  winra, 
cado ,  “  I  fall,”)  a  terra  in  chronology,  expreffing  the 
folar  equation,  neceflary  to  prevent  the  new  moon 
from  happening  a  day  too  late.  By  which  it  Rands 
contradifiinguiffied  from  proemptojis ,  which  fignifies  the 
lunar  equation,  neceflary  to  prevent  the  new  moon  from 
happening  a  day  too  foon. 

The  new  moons  running  a  little  backwards,  that 
is,  coming  a  day  too  foon  at  the  end  of  312  years  and 
a  half*,  by  the  proemptofis,  a  day  is  added  every  300 
years,  and  another  every  2400  years  :  on  the  other 
hand,  by  the  metemptofis,  a  biffextile  is  fuppreffed  each 
134  years  ;  that  is,  three  times  in  400  years.  Thcfe 
alterations  are  never  made  but  at  the  end  of  each  cen¬ 
tury  ;  that  period  being  very  remarkable,  and  render¬ 
ing  the  praClice  of  the  calendar  eafy. 

There  are  three  rules  for  making  this  addition  or 
fuppreffion  of  the  biffextile  day,  and,  by  confequence, 
for  changing  the  index  of  the  epaCts.  1.  When  there 
is  a  metemptofis  without  a  proemptofis,  the  next  fol¬ 
lowing,  or  lower  index,  muff  be  taken.  2.  V  hen 
there  is  a  proemptofis  without  a  metemptofis,  the  next 
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preceding  or  fuperior  index  is  to  be  taken.  3.  When 
there  are  both  a  metemptofis  and  a  proemptofis,  or 
when  there  is  neither  the  one  nor  the  other,  the  fame 
index  is  preferved.  Thus,  in  1 600,  we  had  D  :  in 
1 700,  by  reafon  of  the  metemptofis,  C  was  taken  : 
in  1800,  there  was  both  a  proemptofis  and  a  me- 
temptofis  ;  fo  the  fame  index  was  retained.  In  1900, 
there  will  be  a  metemptofis  again,  when  B  will  be 
taken  :  which  will  be  preferved  in  2000,  becaufe 
there  will  then  be  neither  the  one  nor  the  other.  This 
is  as  far  as  we  need  compute  for  it :  But  Clavius  has^ 
calculated  a  cycle  of  301,800  years  j  at  the  end  of 
which  period,  the  fame  indices  return  in  the  fame  order. 
See  Epact. 

METEOR,  (by  the  Greeks  called  q.  d. 

fublima  or  “  high  raifed  by  the  Latins  imprejjiones 
as  making  figns  or  impreffions  in  the  air),  commonly 
denotes  any  bodies  in  the  air  that  are  of  a  tranfitory 
nature.  Hence  it  is  extended  to  the  phenomena  of 
hail,  rain,  fnow,  thunder,  &c. ;  but  is  moft  commonly- 
confined  to  thofe  unufual  and  fiery  appearances  named 
falling  Jiars,  ignes  fatui ,  aurora  boreales ,  &c.  See 
Meteorology. 

METEOROLITE.  This  term  is  derived  from  the 
Greek  a  meteor ,  and  >.<{)©?  a  fone  ;  and  denotes 

a  ftony  lubftance,  exhibiting  peculiar  charaders,  and 
whofe  defeent  to  the  earth  is  ufually  accompanied  by 
the  appearance  and  explofion  of  a  fire-ball. 

Luminous  meteors  have,  in  all  ages,  been  obferved 
in  the  atmofphere.  It  is  alfo  well  known  that  their 
difappcarance  has  frequently  been  attended  with  a  loud 
noife  *,  but  that  they  fiiould  moreover  terminate  in  the 
fall  of  one  or  more  folid  bodies  to  the  earth’s  furface, 
is  a  pofition  fo  repugnant  to  our  ordinary  conceptions 
of  the  tenor  of  phyfical  events,  that  we  cannot  admit 
it  as  a  fad  on  flight  or  feanty  evidence.  W  ith  due  de¬ 
ference,  however,  to  fome  philofphers  of  name,  we 
are  not  prepared  to  affert,  that  it  implies  impoffibility. 
For  who  has  explored  the  higher  regions  of  the  at¬ 
mofphere  ?  or  who  knows  what  may  take  place  beyond 
its  precinfts  ?  If  a  folid  refult  from  the  combination  of 
two  aeriform  fubftances,  as  muriatic  acid  and  ammonia- 
cal  gafes  5  if  oxygen,  the  properties  of  which  are  moft 
familiar  to  us  in  the  Rate  of  gas,  can  undergo  fixation, 
and  if  fluids  can  pafs  into  cryftalline  forms,  is  it  too 
bold  to  prefume,  that  the  fame,  or  fimilar  proceffcs, 
effected  in  the  grand  laboratory  of  the  atmofphere,  may 
be  within  the  range  of  poffible  occurrences  ?  At  all 
events,  the  fame  Being  who  called  into  exiftence  thofe 
fublime  and  countlefs  maffes  of  matter  which  revolve  in 
fpaee,  may,  to  ferve  purpofes  unknowm  to  us,  create 
bodies  of  dimenfions  infinitely  fmaller,  and  deftined  to 
impinge  on  fome  planetary  orb.  The  reafoning  of  an 
angel  may  not  convince  us,  that  a  part  is  greater  than 
the  whole,  or  that  the  value  of  two  and  two  is  equiva¬ 
lent  to  fix  ;  but  a  very  ordinary  logician  may  prove  to 
our  fatisfa&ion,  that  the  contact  of  particles  of  matter 
in  portions  of  fpaee  which  lie  beyond  our  globe,  is  no 
chimerical  fuppofition.  Every  thing  around  us  pro¬ 
claims,  that  matter  is  fubjedl  to  inceffant  change.  New 
forms  and  new  modifications  are  ever  fpringing  into  be¬ 
ing  :  and  can  wc  doubt,  that  the  fame  particles,  as 
they  may  happen  to  be  affe£led  or  influenced  by  vari¬ 
ous  circumftanccs,  may  exift  in  the  Rate  of  gas,  of  aque¬ 
ous  vapour,  or  of  a  concrete  mafs  ? 

4  S  Again, 
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Again,  it  furely  will  not  be  ferioufly  maintained, 
that,  irom  the  rarity  of  a  phenomenon,  we  are  war¬ 
ranted  to  infer  its  non-exiftence.  The  appearance  of  a 
comet  is  a  rare,  but  not  a  fictitious,  occurrence.  Nay, 
we  may  fafely  advance  a  ftep  farther,  and  affert,  with¬ 
out  fear  of  confutation,  that  the  exigence  of  a  pheno¬ 
menon,  if  otherwife  well  attefled,  cannot  be  difproved 
by  our  inability  to  explain  it.  How  multiplied,  in 
fact,  are  the  fiibjefts,  even  of  our  daily  and  hourly  ob- 
lervation,  which  we  cannot  fatisfaftorily  expound  ?  We 
cannot  fay  why  a  fmall  feed  fhould  gradually  unfold  in¬ 
to  a  large  tree,  why  flame  fhould  produce  heat,  why 
the  hand  fhould  aft  in  immediate  fubferviency  to  the 
will,  or  why  a  contufion  of  the  brain  fhould  induce 
flupor,  alienation  of  mind,  or  death.  It  is  one  thing 
to  prove  a  faft,  and  it  is  another  to  account  for  it. 

From  thefe  prernifes  it  follows  in  courfe,  that  we  are 
not  entitled  to  rejeft  the  exiflencc  of  meteoric  flones, 
provided  it  be  eflabli  filed  by  valid  teflimony.  Should 
the  hiflorical  evidence,  on  a  fair  and  difpaftionate  re¬ 
view,  be  deemed  conclufive,  we  may  afterwards  ex¬ 
amine  the  theories  which  have  been  propofed  for  the 
folution  of  the  appearance. 

From  the  Scriptures  of  the  Old  Teflament  we  are 
not  aware  that  any  paffage  can  be  cited  in  direft  cor¬ 
roboration  of  the  defeent  of  flones  from  the  atmofphere. 
The  ingenious  and  fanciful  Mr  Edward  King,  indeed, 
in  his  “  Remarks  concerning  flones  faid  to  have  fallen 
from  the  clouds,  both  in  thefe  days,  and  in  ancient 
times, ”  adverts  to  the  13th  verie  of  the  1 8th  Pfalm. — 
u  The  Lordalfo  thundered  out  of  heaven,  and  theHighefl 
gave  his  thunder  :  hail-ftones  and  coals  of  fire.”  This 
Taft  expreflion  has,  no  doubt,  been  conjeftured  to  de¬ 
note  real  hard  bodies,  in  a  Rate  of  ignition  )  and  the 
term  employed  by  the  cautious  Seventy,  rather 

favours  fuch  an  interpretation.  The  fame  expreffion, 
however,  occurs  in  the  preceding  verfc,  without  ad¬ 
mitting  this  interpretation  *,  and  the  plirafe  feems  to  be 
only  a  figurative  mode  of  deferibing  lightning.  In  the 
fober  latitudes  of  the  north,  and  even  in  colloquial 
language,  we  talk  of  balls  of  fire  and  thunderbolts , 
without  any  reference  to  folid  matter.  Mr  King  like- 
wife  quotes  the  nthverfe  of  the  10th  chapter  of  Jo- 
fhua. — u  And  it  came  to  pafs,  as  they  Red  from  before 
Ifrael,  and  were  in  the  going  down  to  Beth-horon,  that 
the  Lord  call  down  great fiones  from  heaven  upon  them 
unto  Azekah,  and  they  died  :  there  were  more  which 
died  with  hail  flones,  than  they  whom  the  children  of 
Ifrael  flew  with  the  fword.”  Here,  the  expreffion, 
great  fiones  is  lefs  equivocal  than  coals  of fire  ;  yet  the 
context  hardly  allows  us  to  doubt,  that  the  great  flones 
were  really  hail-flones,  or  rather,  perhaps,  lumps  of 
ice,  confolidated  in  the  atmofphere,  fuch  as  occafional- 
ly  fall  in  hot  countries,  and  fuch  as  alarmed  the  whole 
of  Paris  and  its  neighbourhood  in  1788.  At  any  rate, 
the  {laughter  of  the  Canaanites  is  reprefented  as  refult- 
ing  from  the  fpecial  interpofition  of  divine  power  $ 
and  the  confederation  of  miracles  is  irrelevant  to  our 
prefen t  purpofe. 

If  from  facred,  we  turn  to  the  early  period  of  pro¬ 
fane  hiftory,  we  fliall  find  the  annals  of  public  events 
very  copioufiy  interfperfed  with  notices  of  flronge  ap¬ 
pearances,  many  of  which  may  be  fafely  aferibed  to  tbe 
afcendency  which  fuperllition  long  obtained  over  the 
human  mind.  The  fcepticifm  of  the  learned  is,  however, 


fometimes .  not  lefs  injudicious  and  indiferiminate  than  Meteoro, 
the  credulity  of  the  favage  j  and  he  who  fhould  refolve  Ike. 

every  extraordinary  event,  which  is  recorded  by  the ' - v— - 

writers  of  Greece  and  Rome,  into  a  “  cunningly  devifed 
fable,”  would  not  be  lefs  reprehenfible  for  want  of  can¬ 
dour,  than  the  untutored  ruflic,  who  yields  his  alfent  to 
every  alleged  miracle,  is  to  be  taxed  with  want  of  dif- 
cernment. 

Although  thefe  general  pofitions  can  fcarcely  admit 
of  difpute,  it  becomes  extremely  difficult,  after  a  lapfe 
of  many  ages,  and  in  the  collation  of  marvellous 
records,  to  feparate  truth  from  falfehood.  In  our  at¬ 
tempts  to  profecute  this  analytical  procefs,  we  may 
fometimes  advance  a  certain  length  with  perfeft  fecu- 
rity,  without  being  able  to  trace  uniformly  the  precife 
lines  of  demarcation.  Thus,  in  regard  to  the  topic 
of  our  prefent  difeuffion,  we  know,  that  in  various  pe¬ 
riods  of  the  world  the  vulgar  have  aferibed  a  celeflial 
origin  to  flones  of  a  peculiar  configuration,  as  to  certain 
modifications  of  pyrites,  to  belemnites,  orthoceratites, 

&c.  which  the  fubfequent  obfervations  of  naturalifls 
have  proved  to  be  of  mineral  formation,  and  to  the 
heads  of  arrows  and  fharpened  flints,  which  have  been 
fafhioned  by  the  hand  of  man,  and  which,  accordingly 
we  are  authorized  to  exclude  from  the  ex-terrellrial  ca¬ 
talogue.  But  when  fubflances  diflimilar  from  thefe, 
and  coinciding  in  any  one  charafter  or  circumflance 
with  modern  fpecimens  of  atmofpheric  flone,  are  report¬ 
ed  by  the  ancients  to  have  fallen  from  the  clouds,  the 
diflance  of  ages  and  the  lamenefs  of  the  documents 
may  powerfully  affeft  our  appreciation  of  the  reputed 
evidence. 

When,  therefore,  we  fhortly  touch  on  a  few  of  the 
many  inflances  which  might  be  quoted  from  the  an¬ 
nals  of  antiquity,  we  mean  not  to  vouch  for  the  truth 
even  of  thefe  particular  inflances  ;  but  merely  to  admit 
their  probability,  and  the  weight  which  the  mention 
of  them  may  be  confidered  to  add  to  that  of  fubfequent 
and  recent  narrations. 

Through  the  midil  of  fable  which  envelopes  the  hiftory 
of  the  bcetuli ,  we  difeern  fome  charafters  which  corre- 
fpond  with  thofe  of  meteorolites.  Thus,  in  the  AidixeCy 
a  poem  falfely  aferibed  to  Orpheus,  the  which 

M.  Falconet  properly  clafles  with  the  bcetuli,  is  faid  to 
be  rough ,  heavy,  and  black.  Damafcius,  in  an  extraft 
of  his  life  of  Ifidorus,  preferved  by  Photius,  relates  that 
the  baetuli  fell  on  Mount  Libanus,  in  a  globe  of  fire . 

A  fragment  of  Sanchoniathon,  preferved  in  Eufebius, 

(Praepar.  Evangel,  i.  10.),  moreover  informs  us,  that 
thefe  flones  were  fabricated  by  the  god  Uranus  (or 
Heaven ),  one  of  whofe  four  fons  was  named  BcetuL 
May  not  this  mythological  genealogy  be  regarded  as 
merely  emblematical  of  their  defeent  from  the  upper 
regions  of  the  atmofphere  ?  In  the  fame  chapter  we  are 
told  that  Aflarte  found  a  far  which  had  fallen  from 
heaven ,  and  honoured  it  with  confecration  in  the  city  of 
Tyre,  The  flone  denominated  “  the  mother  of  the 
g  ds,”  if  we  can  believe  Appian,  Herodian,  and  Mar- 
cellinus,  fell  from  heaven.  Ariflodemus,  cited  by  the 
Greek  fcholiafl  on  Pindar,  alferls  that  it  fell  encircled 
bif  fire ,  on  a  hill,  at  the  feet  of  the  Theban  bard.  It  is 
faid  to  have  been  of  a  black  colour,  and  of  an  irregular 
fhape.  Hcvn(fi«n  (lib.  v.)  expreLlv  declares,  that  the 
Phoenicians  had  no  flafue  of  the  fun,  polifhed  by  the 
hand  3  but  only  a  certain  flone,  circular  below,  and 

terminated 
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terminated  acutely  above,  in  tlie  form  of  a  cone,  of  a 
black  colour,  and  that,  according  to  report,  it  fit  from 
heaven ,  and  was  regarded  as  the  image  of  the  fun. 

Among  various  indanees  which  might  be  fele&ed 
from  Livy,  is  that  of  a  ihower  of  itones  on  Mount 
Alba,  in  the  reign  oi  Tullus  Hoftilius,  or  about 
fix  hundred  and  fifty-two  years  before  the  birth  of 
Chrilt.  When  the  fenate  were  told,  that  it  had  r  in- 
ed  f  ones ,  they  doubted  the  fa£l,  and  deputed  commif- 
d  oners  to  inquire  into  the  particulars.  They  were  then 
allured,  that  ilones  had  really  fallen,  hand  al t'.r  qu  m 
qiiuni  grandinem  venti  glonuratam  in  terras  agu  t.  On 
this  occafion,  the  hiftorian  mentions,  that  finnlar  events 
were  celebrated  by  a  fedival  of  nine  days.  Manftfo - 
letnn  %  ut  quttndocumque  idem  prodigium  nuntiarttur , 
feruc  per  novem  dies  agerentur . 

But  one  of  the  moll  remarkable  cafes  which  occurs 
in  the  records  of  antiquity,  is  that  which  is  mentioned 
in  the  58th  chapter  of  the  fecond  book  of  Pliny’s  Na¬ 
tural  Hi  dory,  of  a  large  done  which  fell  near  Egofpo- 
tamos,  in  Thraee,  in  the  fecond  year  of  the  feventy- 
eighth  Olympiad,  or,  according  to  our  chronology,  about 
four  hundred  and  dxty-feven  years  before  the  Chriftian 
era.  Pliny  allures  us,  that  this  extraordinary  mafs  was 
dill  fhewn  in  his  day  }  and  that  it  was  as  large  as  a 
cart,  and  of  a  burnt  colour.  The  Greeks  pretended 
that  it  had  fallen  from  the  fun ,  and  that  Anaxagoras 
had  predicted  the  day  of  its  arrival  on  the  earth’s 
furfaee.  According  to  Plutarch,  in  the  life  of  Lyfan- 
der,  the  inhabitants  of  the  Cherfonefus  held  the  1  hra- 
cian  done  in  great  veneration,  and  exhibited  it  as  a 
public  (how.  PI  is  account  of  its  fird  appearance  is 
chiefly  extra&ed  from  the  relation  of  Daimachus  of 
Platseue,  and  may  be  thus  trandated.  “  During  feventy- 
five  fuceeflive  days  before  the  done  fell,  a  large  fiery 
body,  like  a  cloud  of  flame,  was  obferved  in  the  hea¬ 
vens,  not  fixed  to  one  point,  but  wandering  about  with 
a  broken,  irregular  motion.  By  its  violent  agitation, 
feveral  fiery  fragments  were  forced  from  it,  impelled  in 
various  directions,  and  darted  with  the  velocity  and 
brigh inefs  of  fo  many  ihooting  Aars.  After  this  body 
had  fallen  on  the  Cherfonefus,  and  the  people  had  ai- 
fembled  to  examine  it,  they  eould  find  no  inflammable 
matter,  nor  the  flighted  trace  of  combuftion,  but  a  real 
done,  which,  though  large,  by  no  means  correfponded 
to  the  dimenfion  of  the  flaming  globe  which  they  had 
feen  in  the  fky,  but  feemed  to  be  only  a  piece  detached 
from  it.”  Daimaehus,  it  is  true,  may,  on  this  occafion, 
have  given  way  to  his  reputed  love  of  the  marvellous ) 
and  we  ean  eafily  believe  that  the  feventyfve  continuous 
days  are  either  an  error  of  the  eopvid,  or  an  original 
exaggeration*,  yet,  from  the  marked  coincidence  of 
forae  of  the  cireumdanees  with  thofe  more,  fully  de¬ 
tailed  in  the  fequel,  there  arifes  the  prefumption  that  a 
meteorolite  really  fell  at  the  place  and  period  above 
afligned. 

From  this  period,  till  near  the  clofe  of  the  fifteenth 
century,  any  hidorieal  notices  which  we  have  been  en¬ 
abled  to  colled,  are  fo  vague  and  fcanty,  that,  in  this 
abridged  view  of  the  fubjed,  we  may  pafs  them  over  in 
'file  nee. 

Profefifor  Bantenfehoen,  of  the  central  fehool  of  Col¬ 
mar,  fird  dire&ed  the  attention  of  naturalids  to  fomc 
of  the  old  chronicles,  which  commemorate  with  much 
naivete ,  and  in  the  true  fpirit  of  the  times,  the  fall  of  the 
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celebrated  done  of  Enflftieim.  The  following  account  M 
accompanied  this  very  Angular  mais,  when  it  was  fuf-  ^ 
pended  in  the  church. 

“  In  the  year  oi  the  Lord  1492,  on  Wednefday, 
which  was  Martinmas  eve,  the  71  h  of  November,  there 
happened  a  lingular  miracle  :  for,  between  eleven  o’clock 
and  noon,  there  was  a  loud  peal  of  thunder,  and  a 
prolonged  contufed  noife,  which  was  heard  to  a  great 
diitance,  and  a  done  tell  trorn  the  air,  in  the  juiifdhdioii 
of  Eniriiieitn,  which  weighed  260  pounds,  and  the 
confuted  noife  was,  moreover,  much  louder  than  here. 
There  a  child  faw  it  drike  on  a  field,  fituated  in  the 
upper  junfdicliun,  towards  the  Rhine  and  Inn,  near 
the  diftrict  oi  Gilgard,  which  was  fown  with  wheat, 
and  did  it  no  harm,  except  that  it  made  a  hole  there  : 
and  then  they  conveyed  it  from  that  fpot  }  and  many 
pieces  w*ere  broken  trom  it,  w  hich  the  landvogt  forbade. 
They,  therefore,  eaufed  it  to  be  placed  in  the  church, 
with  the  intention  oi  fufpending  it  as  a  miracle  5  and 
many  people  came  hither  to  fee  this  done.  So  there 
were  remarkable  converfatiuns  about  this  done  :  but  the 
learned  faid,  that  they  knew  not  w  hat  it  wTas *,  for  it 
was  beyond  the  ordinary  courfe  of  nature,  that  inch  a 
large  mafs  (hould  finite  the  earth  from  the  height  oi  the 
air$  but  that  it  was  really  a  miracle  of  God  *?  lor,  before 
that  time,  never  any  thing  was  heard  like  it,  nor  feen, 
nor  defenbed.  When  the  people  found  that  It  one,  it 
had  entered  into  the  earth,  to  the  depth  of  a  man’s 
dature,  which  every  body  explained  to  be  the  will  of 
God,  that  it  lliould  be  found,  and  the  noife  of  it  was 
heard  at  Lucerne',  at  Villing,  and  in  many  other  places, 
fo  loud,  that  it  was  believed  that  houfes  had  been 
overturned  :  And  as  the  king  (Maximilian)  rvas  here, 
the  Monday  after  St  Catherine’s  day,  of  the  fame  year, 
his  royal  excellence  ordered  the  done  which  had  fal¬ 
len  to  be  brought  to  the  eadle,  and  after  having  eon- 
verfed  a  long  time  about  it  with  the  noblemen,  he  faid 
the  people  of  Enfifheim  (hould  take  it,  and  order  it  to 
be  hung  up  in  the  church,  and  not  allow  any  body  to 
take  any  thing  from  it.  However,  his  excellency  took 
two  pieces  of  it,  of  which  he  kept  one,  and  fent  the 
other  to  the  duke  Sigifmund  of  Audria  :  and  they  fpoke 
a  great  deal  about  this  done,  which  they  fufnended  in 
the  ehoir,  where  it  dill  is )  and  a  great  many  people 
came  to  fee  it.” 

Trithemius,  in  his  Hirfaugienflan  Annals,  employs 
language  to  this  effect. — “  In  the  fame  year,  on  the  7th 
day  of  November,  in  the  village  of  Suntgaw, .  near 
the  townlet  of  Enflftieim,  not  far  from  Radi,  a  city  of 
Germany,  a  done,  called  a  thunder-done,  of  a  prodigi¬ 
ous  fize, for  we  know  from  eye-witnelTes  that  it  weighed 
2; 5  pounds,  fell  from  the  heavens.  Its  fall  was  fo 
violent,  that  it  broke  into  two  pieces.  The  mod  con- 
fiderable  is  flill  exhibited  at  the  door  of  the  church,  of 
Enfifheim,  fufpended  by  an  in  n  chain,  as  a  proof  of 
the  faid  which  we  have  mentioned,  and  to  preferve  it  in 
the  public  recollection.” — We  learn  alfo  from  Paul 
Lang  that  there  arofe  a  furious  dorm  on  the  7th  of 
November  1492,  and  that  while  the  thunder  roared, 
and  the  heavens  appeared  all  on  fire,  a  done  oi  enormous 
fize  fell  near  Enfifheim.  “  Its  form  wa3  that  of  the 
the  Greek  delta,  with  a  triangular  point.  They  dill 
(how  it  at  Enfifheim  as  an  adonifhing  phenomenon.” 

It  is  worthy  of  obfervation,  that  tliefe  chroniclers 


lived  at  the  period  which  they  afiign  to  the  defeent  of 
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the  ftone;  and  that,  though  their  names  are  haftening 
j  oblivion,  1.  rithemius  yielded  to  few  of  his  contem¬ 
poraries  in  labour  and  learning  j  while  Lang,  a  Ger¬ 
man  Benedidine  as  he  was,  travelled  in  iearch  of 
hiftorical  monuments,  arraigned  the  licenfc  of  the 
catholic  clergy,  and  applauded  the  independence  of 
Luther  and  Melandlhon. 

Of  the  Enfilheim  ftone,  which  has  been  tranfported 
to  the  national  library  at  Colmar,  and  which,  notwith¬ 
standing  various  dilapidations ,  ftill  weighs  150  pounds, 
fome  interefting  fpecimens  may  now  be  feen  in  the 
cabinets  of  the  curious.  Robert  Fergulon,  Elq.  younger 
of  Raith,  has,  in  the  moft  polite  and  obliging  manner, 
gratified  us  with  the  fight  of  a  fmall  fragment,  which 
belongs  to  his  valuable  colle&ion  of  minerals  at  Raith 
houfe  in  Fifefhire,  Scotland. 

We  are  fully  aware,  that  M.  Barthold  has  laboured 
to  convince  his  readers  (Journal  de  Phyfique,  Ventofe, 
year  8.)  that  the  far-famed  mafs  of  Enfiftieim  is 
merely  argillo-ferrugineous,  of  fecondary  formation, 
detached  from  an  adjacent  mountain,  and  conveyed  to 
the  fpot  on  which  it  was  found  by  fomc  torrent  or 
land-flood.  In  this  opinion,  we  might  partially  acqui¬ 
re,  did  not  the  artleflnefs  of  contemporary  and  concur¬ 
ring  records  militate  againft  it,  and  had  not  the  more 
accurate  analyfis  of  Vauquelin  dete&ed  the  fame  con- 
ftituent  parts  as  in  the  other  ftony  and  metalline  fub- 
ftanees  denominated  meteoric.  64  It  is  certainly  com- 
pofed  of  filica,”  obferves  this  celebrated  chemift,  44  of 
magncfia,  of  iron,  of  nickel,  of  fulphur,  and  of  a  fmall 
quantity  of  lime. — Particular  trials  have  convinced  me 
of  the  prefence  of  fulphur  and  nickel  in  the  grains  of 
malleable  iron,  and  in  the  pyrites,  though  in  different 
proportions.  This  ftone,  then,  In  every  rcfpcdl,  re- 
fembles  others  which  have  fallen  from  the  atmo- 
fphere.” 

In  the  Commentary  of  Surius,  a  Carthufian  monk  of 
Cologne,  mention  is  made  of  a  fhower  of  large  ftones 
in  Lombardy,  in  1510.  Thefe  ftones  were  harder 
than  flint,  and  fmelled  of  fulphur.  The  heavieft  weigh¬ 
ed  120  pounds. — The  fame  event  is  more  particularly 
related  by  Cardan,  in  his  work  intitled  de  Rcrum  Varie- 
tate  (lib.  xiv.  c.  72.).  According  to  this  aulhor,  near 
the  river  Adda,  not  far  from  Pvlilan,  and  at  five  o’clock 
in  the  evening,  about  1 1  20  ftones  fell  from  the  air,  one 
of  them  weighing  120  pounds  and  another  60  pounds. 
Many  were  prefented  to  the  French  governor,  and  his 
deputy.  At  three  o’clock  P.  M.  the  fky  appeared  as  if 
in  a  general  blaze  }  and  the  paffage,  though  fome- 
wliat  ambiguous,  would  lead  us  to  infer,  that  the  me¬ 
teor  was  vilible  for  two  hours.  Like  many  of  the  learn¬ 
ed  and  unlearned  of  his  day,  Cardan  inllantly  con¬ 
nects  the  extraordinary  appearance  with  the  political 
iranfa&ions  of  his  diftriCL 

We  next  pafs  to  an  interefting  extradl  from  the  me¬ 
moirs  of  the  emperor  Jehangirc,  written  in  Perfian,  by 
himfelf,  and  tranflated  by  Colonel  Kirkpatrick. 

44  A.  Ht  1030,  or  1 6th  year  of  the  reign. — The  fol¬ 
lowing  is  among  the  extraordinary  occurrences  of  this 
period. 
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“  ?U  th,e.30th  of  Furverdeen  of  the  prefent  Meteor., 
year  (1620),  and  m  the  eaftern  quarter  of  the  heavens  hte. 

there  arofe  in  one  of  the  villages  of  the  purgunnah  of' - 

Jalindher,  luch  a  great  and  tremendous  noife,  as  had 
nearly,  by  its  dreadful  nature,  deprived  the  inhabitants 
of  the  place  of  their  fenfes.  During  this  noife,  a  lu¬ 
minous  body  was  obferved  to  fall  from  above,  on  the 
earth,  fuggefting  to  the  beholders  the  idea  that  the  fir¬ 
mament  was  raining  fire.  In  a  fhort  time,  the  noife 
having  fubfided,  and  the  inhabitants  having  recovered 
from  their  alarm,  a  courier  was  difpatched  to  Mahom - 
med  Speedy  the  aumul  of  the  aforefaid  purgunnah,  to 
advertife  him  of  this  event.  The  aum if,  inliantly 
mounting  his  horfe,  proceeded  to  the  fpot.  Here  he 
perceived  the  earth,  to  the  extent  of  a  dozen  of  yards 
in  length  and  breadth,  to  be  burned  to  fuch  a  degree, 
that  not  the  lealt  trace  of  verdure,  or  a  blade  of 
grals  remained  ;  nor  had  the  heat  yet  fubfided  en¬ 
tirely. 

44  Mahommed  Syeed  hereupon  dire&ed  the  aforefaid 
fpace  of  ground  to  be  dug  up  ;  when  the  deeper  it 
was  dug,  the  greater  was  the  heat  of  it  found  to  be/ 

At  length  a  lump  of  iron  made  its  appearance,  the  heat 
of  which  was  fo  violent,  that  one  might  have  fuppefed 
it  to  have  been  taken  from  a  furnace.  After  fome  time 
it  became  cold  :  when  the  aumil  conveyed  it  to  his 
own  habitation,  from  whence  he  afterwards  difpatched 
it  in  a  fealed  bag  to  court. 

44  Here  I  had  this  fubftance  weighed  in  my  prefence. 

Its  weight  was  160  tolahs  (a).  I  committed  it  to  a  Ikil- 
ful  artilan,  with  orders  to  make  of  it  a  labre,  a  knife, 
and  a  dagger.  The  workman  reported,  that  the  fub¬ 
ftance  was  not  malleable,  but  fhivered  into  pieces  under 
the  hammer. 

44  Upon  this  I  ordered  it  to  be  mixed  with  other 
mon.  Conformably  to  my  orders,  three  parts  of  the 
iron  of  lightning  (e)  were  mixed  with  one  part  of  com¬ 
mon  iron  j  and  from  the  mixture  were  made  two  fabres, 
one  knife,  and  one  dagger.” 

Our  limits  will  not  permit  us  to  give  the  whole  of 
the  extradl,  nor  the  remarks  of  the  Right  Hon. 

Charles  Creville  and  Colonel  Kirkpatrick,  which  were 
read  before  the  Royal  Society  of  London,  on  the  27th 
January,  1803.  We  feel,  however,  no  hefitation  in 
attaching  to  this  document  fomething  very  nearly  ap¬ 
proaching  to  dire 61  evidence  of  the  fa6t  in  queftion. 

The  celebrated  Gaffendi  relates,  that,  on  the  27th 
of  November,  1627,  about  10  o’clock  A.  M.  during 
a  very  clear  Iky,  he  faw  a  flaming  flone,  of  the  appa¬ 
rent  diameter  of  four  feet,  fall  on  Mount  Vaifion ,  an 
eminence  fituated  between  the  fmall  towns  of  Pernc’and 
Guillaumes,  in  Provence.  This  ftone  was  furrounded 
by  a  luminous  circle  of  different  colours,  nearly  reftmb- 
ling  the  rainbow,  and  its  fall  was  accompanied  with  a 
noife  like  the  difeharge  of  artillery.  It  weighed  59 
pounds  5  and  its  fpecific  gravity  was  to  that  of  common 
marble  as  14  to  11.  It  was  of  a  dark  metallic  colour, 
and  extremely  hard.  Though  it  was  not  fubje&ed  to 
chemical  analyfis,  and  is  not  now  to  be  found,  the  circum- 
ftances  which  have  been  ftated  by  the  philofopher  are 

fufficientlv 


(a)  A  tolah  is  about  180  grains,  Troy  weight. 

(b)  This  expreftion  ss  equivalent  to  our  term  thunder-holt. 
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Metcoro-  fufficiently  minute  to  operate  on  the  eonvi&ion  of  thofe 
lite.  are  willing  to  be  convinced. 

u — '  From  a  curious  book  printed  at  Paris  in  1672,  and 
now  become  very  fcarce,  entitled  Converfations  tire'es 
ds  P  Academic  de  M.  PAbbc  B  our  delot,  contenant  diver - 
fes  reckerches  ct  obfervations  phyfiques ,  par  le  Sieur 
Leg  alio  is,  we  make  the  enfuing  extra#. 

u  A  member  prefents  a  fragment  of  two  Hones  which 
fell  near  Verona,  one  of  which  weighed  300,  and  the 
other  200  pounds.  Thefe  Hones,”  fays  he,  “  fell  dur¬ 
ing  the  night,  when  the  weather  was  perfectly  mild  and 
ferenc.  They  feemed  to  be  all  on  fire,  and  eame  from 
above,  but  in  a  flanting  direction,  and  with  a  tremen¬ 
dous  noife.  This  prodigy  terribly  alarmed  300  or  400 
eye-witnefles,  who  were  at  a  lofs  what  to  think  of  it. 
Thefe  Hones  fell  with  fuch  rapidity,  that  they  formed  a 
ditch,  in  which  after  the  noife  had  ceafed,  the  fpedta- 
tors  ventured  to  approach  them,  and  examine  them 
more  clofely.  They  then  fent  them  to  Verona,  where 
they  were  depofited  in  the  Academy,  and  that  learned 
body  fent  fragments  of  them  to  different  places.” 
That  which  accompanied  the  above  intimation  was  of 
a  yellowifii  hue,  very  eafily  pulverized,  and  fmelled  of 
fulphur. — In  the  courfe  of  examining  one  of  thefe  Hones, 
M.  Laugier,  profeffor  of  pharmaey  at  Paris,  has  re¬ 
cently  detected  the  prefence  of  chrome,  by  means 
of  the  cauHic  alkali. — The  date  of  the  Verona 
phenomena,  if  we  have  been  corredly  informed,  is 
1663. 

In  the  Bornian  colle&ion  there  is  a  fubfiance  which 
is  defignated  Ferrum  retra&orium ,  graniths  nitentibus, 
matrice  virefeenti  immixtis  ( Ferrum  virens  Lin.),  cujus 
fragmenta  ah  unius  ad  viginti  ufque  librarian  pondus, 
cortice  nigro  fcoriaceo  circumdata,  ad  Plann,  prope 
Tabor ,  circuli  Bechinenjis  Bohetniee,  paj/im  reperiuntur . 
The  following  note  is  fubjoined.  (f$u<z  fragmenta 
3  Julii  anni  1753,  inter  toniti'ua,  e  ccelo  pluifle  credu- 
liores  quidam  ajferunt).  The  expreffion  creduliores 
quid  am,  it  may  be  alleged,  at  once  defiroys  the  evi¬ 
dence  of  this  memorandum.  It  deferves,  however,  to 
be  noted,  that,  in  regard  to  our  prefent  fubjeft,  what 
was  formerly  accounted  the  eredulity  of  the  vulgar,  may 
now,  on  feveral  occafions,  be  eonHrued  into  probabili¬ 
ty,  if  not  into  matter  of  fadl ;  and  that  Mr  Greville 
has  found  the  identical  fragment  to  have  the  fame  com- 
pofition  with  other  meteorie  Hones.  Henee,  wc  are  com¬ 
pelled  either  to  admit  its  ex-terrefirial  origin,  or  the  ex- 
iHcnee  of  a  fubHance,  originally  belonging  to  the  earth, 
and  yet  agreeing  in  ehara&er  with  thofe  deemed  at- 
mofpheric.  The  former  part  of  the  alternative  is  per¬ 
fectly  confonant  with  well-authenticated  faCts  *,  whereas 
of  the  latter,  wTc  are  not  warranted  to  pronounce,  that 
a  (ingle  cafe  has  hitherto  been  eHablifhed  to  the  fatis- 
faCtion  of  any  cbemiH  or  mineralogiit. 

But  we  have  now  to  turn  our  attention  to  a  report  of 
M.  de  la  Lande,  inferted  in  the  HiHorical  Almanack 
of  Brefie,  for  1756. 

In  the  month  of  September  1753,  about  one  o’clock 
P.  M.  when  the  weather  was  very  hot,  and  very  fe^ 
rene,  without  the  lead  appearance  of  a  cloud,  a  very 
loud  noife,  like  the  difeharge  of  two  or  three  cannons, 
was  heard  within  the  circumference  of  fix  leagues,  but 
was  of  very  fhort  duration.  This  noife  was  loudeft  in 
the  neighbourhood  of  Pont-cle-Vefle  5  and  at  Liponas, 
a  village  three  leagues  from  the  laH-mentioncd  place, 
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it  was  even  accompanied  with  a  hiding,  like  that  of  a 
eracker.  On  the  fame  evening  there  were  found  at  ^ 
Liponas  and  at  Pin,  two  blackilh  mafies,  of  a  form 
nearly  eireular,  but  very  uneven,  whieh  had  fallen  on 
ploughed  ground,  and  funk,  by  their  own  weight,  to 
half  a  foot  below  the  furface.  One  of  them  weighed 
about  twenty  pounds  5  and  a  fragment  of  one  of  them 
weighing  ii^lb.  was  preferved  in  the  cabinet  of  M. 
Varenne  de  Beofi,  at  Dijon.  The  bafis  of  thefe  mafies 
refembled  a  grayifh  whinfione,  and  was  very  rcfraCtory $ 
and  fome  ferrugineous  particles  were  difleminated  in 
grains,  filaments,  or  minute  mafies,  through  the  fub- 
ltanee  of  the  Hone,  especially  in  its  fiflures.  This  iron, 
when  fubjeCled  to  a  red  heat,  became  obedient  to  the 
magnet.  The  black  eoating  on  the  furface,  M.  de  la 
Lande  aferibes  to  fufion,  induced  by  violent  heat.  This 
gentleman’s  acknowledged  refpeClability  and  accuracy 
of  obfervation,  combined  with  the  cireumfiances  which 
he  has  adduced,  circumitances,  too,  which,  if  mifiated, 
lay  fo  open  to  public  invefiigation,  powerfully  plead  in 
favour  of  his  teftimony. 

On  the  15th  of  September,  1760,  according  to  the 
abbe  Bachelay,  about  half  paH  four  o’elock  P.  M. 
there  appeared  near  the  ehateau  de  Chevabrie,  in  the 
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neighbourhood  of  Luee,  a  fmall  town  of  the  province 
of  Maine,  a  Hormy  cloud,  from  which  proceeded  a 
loud  peal  of  thunder,  like  the  difeharge  of  cannon,  and 
followed  by  a  noife  whieh  wTas  mifiaken  by  feveral 
people  for  the  lowing  of  oxen.  This  found  was 
heard  over  a  fpacc  of  about  two  leagues  and  a  hair, 
but  unaccompanied  by  any  perceptible  flame.  The 
reapers  in  the  parhh  of  Perigue,  about  three  leagues 
from  Luce,  on  hearing  the  fame  noife,  looked  up,  and 
faw  an  opake  body,  whieh  deferibed  a  curve,  and  fell 
on  foft  turf,  on  the  high  road  from  Mons,  near  which 
they  were  at  work.  They  all  quickly  ran  up  to  it, 
and  found  a  fort  of  Hone,  nearly  half  of  which  was 
buried  in  the  earth,  and  the  whole  fo  hot  that  it  could 
not  be  touehed.  At  firH  they  ran  away  in  a  panic  ^ 
but  on  returning  to  the  fpot  fome  time  after,  they  found 
the  Hone  precifely  in  the  fame  fituation,  and  fufficiently 
cooled  to  admit  of  being  handled,  and  narrowly  ex¬ 
amined.  It  weighed  feven  ounces  and  a  half,  and  was 
of  a  triangular  form,  presenting,  as  it  were,  three 
rounded  horns,  one  of  which,  at  the  moment  of  the 
fall,  had  entered  into  the  ground,  and  was  of  a  gray  or 
afli  colour,  while  the  refi,  which  was  expofed  to  the 
air,  was  very  black.  When  the  abbe  prefented  this 
Hone  to  the  academy,  that  body  appointed  three  of  its 
number,  namely,  Meflieurs  Lavolfier,  Fougeroux,  and 
Cadet,  to  examine  and  analyfe  it.  This  talk  they 
performed  with  more  care  and  accuracy  than  M.  de 
la  Lande  had  done  on  the  preceding  occafion  }  but  their 
trial  was  confined  to  an  integral  part  of  the  whole,  con- 
fidcred  as  a  homogeneous  fubHance,  in  place  of  being 
repeated  on  each  of  the  confiituent  parts.  The  fubfianee 
was  of  a  pale  cinereous  hue,  fpeckled  with  an  infinite 
number  of  fmall  and  Hiining  metallic  points,  vifible 
through  a  magnifying  glafs.  That  part  of  the  outer 
furface  which  remained  above  ground  was  incruHcd  with 
a  thin  black  eoating,  which  feemed  to  have  under¬ 
gone  fufion,  and  which  gave  a  few  fparks  when  Hruck 
with  Heel.  The  fpecific  gravity  of  the  mafs  was  3535. 

_ Two  other  Hones,  nearly  of  the  fame  characters, 

the  one  reported  to  have  fallen  at  Aire,  in  Artois,  and 

thfi 


Metoro* 

life 


met  [  694 

the  other  in  the  Cotentin,  in  Normandy,  were  prefent-  the 
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1°  the  academy  in  the  courfe  of  the  fame  year  by  M. 
Garfon  de  B  >yaval,  honorary  lieutenant-general  of  the 
bailliage  of  Aire,  and  the  younger  M.  Morand.  Ac¬ 
cording  to  the  academical  report,  thefe  three  flones, 
when  compared,  prefented  no  difference  to  the  eve, 
were  of  the  fame  colour,  and  nearly  of  the  fame  grain, 
exhibiting  metallic  and  pyritous  particles,  and  covered 
with  a  black,  and  ferrugmeous  incruilation.  Although 
the  coincidence  of  fuels  and  eircumftanees,  in  three 
places  fo  remote  from  one  another,  did  not  convince  the 
academy  that  thefe  flones  had  been  conveyed  to  the 
earth  by  lightning,  yet  it  induced  them  to  invite  na- 
turalifls  to  profeeute  the  examination  of  the  fubje£L 
On  the  20th  of  November  1768,  a  itone  fell  at 
Mauerkircken  near  the  Inn,  in  Bavaria,  that  weighed 
381b.  was  of  a  triangular  form,  and  only  eight  inches 
in  thieknefs.  Its  fall  was  accompanied  by  a  hiding 
noife,  and  great  darknefs  in  the  atmofphere.  This  me- 
teorolite  penetrated  two  feet  and  a  half  into  the  foil. 
Part  of  it  is  in  the  cabinet  of  the  right  honourable 
Charles  Greville,  which  is  new  in  the  Britilh  Mu- 
feum  ;  and  a  fragment  may  be  fetn  in  Mr  Fergufon’s 
collefHon  quoted  above. 

The  next  remarkable  cafe  on  record  occurred  on  the 
20th  of  Auguft  1789,  at  Barbotan,  near  Roquefort,  in 
the  Landes  of  Bourdeaux,  and  is  thus  related  by  Citizen 
Lomet,  who  was  known  to  feveral  members  of  the  in- 
ftitute,  and  happened  to  be  at  Agen  when  the  meteor 
appeared. 

“  It  vras  a  very  bright  fire-ball,  luminous  as  the  fun, 
of  the  fize  of  an  ordinary  balloon,  and,  after  infpiring 
the  inhabitants  with  conlternation,  burfl  and  difappear- 
ed.  A  feiv  days  after,  fome  peafants  brought  Hones, 
which  they  faid  fell  from  the  meteor  ;  but  the  philofo- 
phers  to  whom  they  offered  them  laughed  at  their  af- 
fertions  as  fabulous.  The  peafants  would  have  now 
more  reafon  |to  laugh  at  the  philofophers  ” — One  of 
thefe  flones  broke  through  the  roof  of  a  cottage,  and 
killed  a  herdfman  and  fome  cattle.  Vauquelin,  who  re¬ 
ceived  a  proces-verbai  of  the  eircumftanees,  alfo  ex¬ 
amined  one  of  the  fpedmens.  The  fragment  procured 
by  Mr  Fergufon  has  vifibly  all  the  charadcrs  of  a  ge¬ 
nuine  meteorolite. 

A  much  more  remarkable  phenomenon,  however, 
of  the  fame  defcription,  occurred  near  Agen,  on  the 
24th  of  July  1790.  An  inhabitant  of  St  Severe  com¬ 
municates  the  following  particulars  to  M.  Darcet  the 
chemift,  who  was  then  refident  at  Paris. 

“  Our  towns-people  were  ye  Her  day  very  much  alarm¬ 
ed.  About  a  quarter  pad  nine  o’clock,  in  the  evening, 
th  ere  fuddenly  appeared  in  the  air  a  fire  ball,  dragging 
a  long  train,  which  ditfufed  a  very  vivid  light  over  the 
horizon.  This  meteor  foon  difappeared,  and  feemed  to 
fall  at  one  hundred  paces  from  us.  It  was  quickly  fol 
lowed  by  an  explofion  louder  than  that  of  cannon  or  of 
thunder.  Every  body  dreaded  being  buried  under  the 
ruins  of  his  houfe,  which  feemed  to  give  way  from  the 
concuflion.  The  fame  phenomenon  was  feen,  and  the 
report  heard,  in  the  neighbouring  towns,  as  Mont  de 
Marfan,  Tartas,  and  Dax.  The  weather  in  other  re- 
fpe6ls  was  very  calm,  without  a  breath  of  wind  or  a 
cloud,  and  the  moon  fhone  in  all  her  brightness.” 

M.  Darcet’s  brother,  a  clergyman  in  that  part  of  the 
country,  font  him  a  fmall  ftone,  which  was  picked  up  on 


morning  after  the  explofion,  and  the  hi  dory  of  Mete**, 
which  he  was  ferupuloufly  anxious  to  inveliigate.  x>emg  lite. 
fatisfied  with  reipect  to  all  the  particulars,  he  at  length 
difpatched  it  to  Paris,  accompanied  with  tome  curious 
remarks.  “  When  thefe  iiones  fell,’  lays  he,  “  they  had 
not  their  prefen t  degree  ot  hardneB.  burnt  of  them  fell 
on  draw,  nits  ot  which  ituck  to  the  itones,  and  incorpo¬ 
rated  with  them.  I  have  fetn  one  111  this  predicament. 

It  is  at  preferit  at  La  s^aitide  ;  but  I  cannot  perluaae  the 
owner  to  part  with  it***,  i  hole  which  fell  on  the  huufts 
produced  a  noi!e,  not  like  that  ot  itones,  but  rather  of  a 
lubftance  which  had  not  yet  acquired  com  pa  dm  els.” 

We  fubjoin  the  proves -verbal — a  fimple  but  authen¬ 
tic  document. 

In  the  year  one  thoufand  fevtn  hundred  and  nine¬ 
ty,  and  the  30th  day  of  the  month  of  Augufl,  we,  the 
Sieur  Jean  jJuby,  mayor,  and  Louis  IVIauiion,  procura¬ 
tor  of  the  commune  of  the  municipality  of  La  Grange 
de  Juillae,  and  Jean  JJarmitt,  refident  in  the  pariih  of 
La  Grange  de  Juiilac,  ccrtity  in  truth  and  verity,  that, 
on  Saturday  the  24th  of  juJy  lalt,  between  mne  and 
ten  o’clock  in  the  evening,  there  paiied  a  great  lire, 
and  after  it  we  heard  in  t lie  air  a  very  loud  and  extra¬ 
ordinary  noife  ;  and,  about  two  minutes  after,  there  fell 
Hones  from  heaven,  but  fortunately  there  fell  only  a  very 
few,  and  they  fell  about  ten  paces  from  one  another  in 
fome  places,  and  in  others  nearer,  and  finally,  in  fome 
other  places,  farther,  and  falling,  molt  of  them,  of  the 
weight  of  about  half  a  quarter  of  a  pound  each  ;  feme 
of  about  half  a  pound,  like  that  found  in  our  pariih 
of  La  Grange;  and  on  the  borders  of  the  pariih  of 
Creon,  they  were  found  of  a  pound  weight ;  and  in  fall¬ 
ing  they  feemed  not  to  be  inflamed,  but  very  hard  and 
black  without,  and  within  of  the  colour  of  Heel  ;  arid, 
thank  God,  they  occasioned  no  harm  to  the  people,  nor 
the  trees,  but  only  to  fome  trees  which  were  broken  on 
the  houfes*;  and  moH  of  them  fell  gently,  and  others 
fell  quickly,  with  a  hilling  noife ;  and  fome  were  found 
which  had  entered  into  the  earth,  but  very  few.  In 
witnefs  whereof  we  have  written  and  figned  thefe  pre- 
fents.  (Signed)  Duby,  Mayor — Darmite.” 

Monfleur  Baudin  mentions,  that,  as  M.  Carris  of  Bar¬ 
botan  and  he  were  walking  in  the  court  of  the  cable  of 
Mormes  about  half  paH  nine  o’clock,  in  the  evening  of 
the  24th  of  July  1790*  when  the  air  was  perfectly  calm, 
and  the  fivy  cloudlefs,  they  found  themfclves  fuddenly 
furrounded  by  a  pale  clear  light,  which  obfeured  that 
of  the  moon,  though  the  latter  wras  nearly  full.  On 
looking  up,  they  obferved,  alrnoH  in  their  zenith,  a  fire¬ 
ball  of  a  larger  apparent  diameter  than  that  of  the  n  oon, 
dragging  a  tail,  which  feemed  to  be  five  or  fix  times  long¬ 
er  than  the  diameter  of  its  body,  and  which  gradually 
tapered  to  a  point,  the  latter  approaching  to  blood  red, 
though  the  red  of  the  meteor  was  of  a  pale  white.  This 
luminous  body  proceeded  with  great  velocity  from  fouth 
to  north,  and  in  two  feconds  fplit  into  portions  of  confi- 
derablefize,like  the  fragments  of  a  burfting  bomb.  Thefe 
fragments  became  extinguifhed  in  the  air,  and  fome  of 
them,  as  they  fell,  affumed  that  deep  red  colour,  which 
had  been  obferved  at  the  point  of  the  tail.  Two  or  three 
minutes  after  M.  Baudin  and  his  friend  heard  a  dread* 
ful  explofion,  like  the  fimultaneous  firing  of  feveral 
pieces  of  ordance ;  but  they  were  not  fenfible  of  any 
tremulous  motion  under  their  feet,  though  the  concuf- 
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fion  of  the  atmofphere  {hook  the  windows  in  their 
frames,  and  threw  down  kitchen  utenfils  from  their 
{helves.  When  thefe  gentlemen  removed  to  the.  gar¬ 
den,  the  noife  Hill  continued,  and  feemed  to  be  aireCt- 
ly  over  their  heads.  Some  time  after  it  had  ceafed, 
they  heard  a  hollow  found  rolling,  in  echoes,  for  fifty 
miles,  along  the  chain  of  the  Pyrenees,  and  at  the  end 
of  about  four  minutes  gradually  dying  away  in  diftance. 
At  the  fame  time,  a  ftrong  fulphureous  odour  was 
diffufed  in  the  atmofphere.  The  interval  which  occur¬ 
red  between  the  difruption  of  the  meteor,  and  the  loud 
report,  induced  M.  Baudin  to  conjecture,  that  this  fire¬ 
ball  mull  have  been  at  lead  eight  miles  from  the  earth’s 
furfaee,  and  that  it  fell  about  four  miles  from  Mormes. 

“  The  latter  part  of  my  conjecture,  fays  he,  was  foon 
confirmed  by  an  account  which  we  received  of  a  great 
many  Hones  having  fallen  from  the  atmofphere  at  Juil- 
lac  and  in  the  neighbourhood  of  Barbotan.”  It  ap¬ 
pears,  indeed,  from  the  concurring  tellimony  of  intel¬ 
ligent  perfons  worthy  of  credit,  that  the  meteor  really 
exploded  at  a  little  diftance  from  Juillac,  and  that  its 
fragments  were  found  lying  in  an  almoft  circular  fpace, 
of  nearly  two  miles  in  diameter.  Some  of  them  weigh¬ 
ed  eighteen  or  twenty,  and  a  few,  it  is  alleged,  even 
fifty  pounds.  M.  de  Carris  procured  one  of  18  lbs. 
which  he  tranfmitted  to  the  Parifian  Academy  of  Sci¬ 
ences.  That  examined  by  M.  Baudin  was  fmall,  but 
heavy  in  proportion  to  its  fize,  black  on  the  outfide, 
grayilh  within,  and  interfperfed  with  many  minute, 
filming,  metallic  particles.  Thefe  laft  circumftances 
perfectly  accord  with  the  fragment  of  a  Barbotan  ftone 
preferved  in  Mr  Fergufon’s  colleClion. 

In  one  of  his  letters  to  Profeffor  St  Amand,  M.  Goy- 
on  d’ Arzas  remarks,  that  thefe  Hones,  though  generally 
finooth  on  the  outfide,  prefented  fome  longitudinal 
cracks,  or  figures,  while  their  interior  parts  exhibited 
fymptoms  of  metallic  veins,  efpeeially  of  a  ferrugineous 
complexion.  When  yet  red  hot,  and  fcattered  in  various 
directions,  they  formed  that  magnificent  fire-work,  that 
{bower  of  flame,  which  enlightened  the  horizon  over  a 
large  traCt  of  country  ;  for  this  extraordinary  meteor 
was  feen  at  Bayonne,  Auch,  Pau,  Tarbes,  and  even  at 
Bourdeaux  and  Touloufe.  At  the  laft -mentioned  place 
it  excited  little  attention,  on  account  of  its  great  di¬ 
ftance,  and  its  appearing  only  a  little  brighter  than  a 
{hooting  ftar.  It,  moreover,  deferves  to  be  noted,  that 
the  meteorolites  in  queftion  were  found  on  a  bare 
moor,  of  an  extremely  thin  foil,  on  which  no  fuch 
Hones,  or  indeed  Hones  of  any  defeription,  had  been 
obferved  in  the  memory  of  man.  They  who  are  felici¬ 
tous  of  additional  information  on  this  part  of  our  fub- 
jeCt,  may  confult  N®s.  23  and  24  of  the  Journal  des 
Sciences  Utiles  of  Montpelier,  for  1 790,  and  the  De¬ 
cade  Philofopliifjue  for  February  1  796. 

When  all  the  eircumftances  of  the  cafe  are  duly  eon- 
fidcred,  we  need  not  be  furprifed,  that  they  Ihould  pro¬ 
duce  conviction  on  the  minds  of  many  men  of  fcience, 
who,  till  then,  poffeffed  “  an  evil  heart  of  unbelief.” 
M.  de  St  Amand  ingenuoufly  confcffed  to  M.  PiCtet  of 
Geneva,  that  he  had  treated  this  novel  topic  with  un¬ 
merited  contempt,  and  that  the  evidence  deduced  from 
the  fimilar  characters  of  the  Hones  ftiould  not  be  rafiily 
rejeCted.  The  learned  and  the  unlearned  of  the  diftriCt 
in  which  the  phenomenon  is  llated  to  have  occurred, 
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atteft  its  exiftencc  ;  the  profelfor  of  natural  hiftory  in 
the  central  fehool  of  A  gen  renounces  his  former  feepti-  ,  *  c’  n 

cifm  ;  Vauquelin  analyfes  a  fpecimen,  and  finds  it  to 
contain  the  fame  chemical  fubftanees  as  other  meteoro- 
lites,  and  in  nearly  the  fame  proportions  5  and  ftiall  we 
be  fo  unreafonablc  as  to  withhold  our  alien  t,  merely  be- 
caufe  we  have  not  ocular  demonji ration  of  the  alleged 
particulars  ? 

Our  chronological  feries  of  cafes  has  now  brought  us 
to  the  fall  of  feveral  meteorolites  near  Sienna,  the  parti¬ 
culars  of  which,  as  reported  by  the  late  earl  of  Brillol 
and  Sir  William  Hamilton,  are  recorded  in  the  firfl 
part  of  the  Philofophical  TranfaClions  for.  1795  (page 
103).  Mr  King,  like  wife  in  the  tract  which  we  have 
already  quoted,  communicates  fome  intereiiing  circum- 
ftanees  relative  to  this  phenomenon,  chiefly  extracted 
from  an  account  of  it  publifhed  by  Profelfor  Soldani. 

While  we  refer  our  readers  to  thefe  details,  we  cannot 
omit  mentioning  that,  in  regard  to  afpeCt  and  compo- 
fition,  the  Sienna  Hones  are  perfectly  analogous  to  others 
already  noticed,  and  very  different  from  any  that  occur 
in  Tufcany.  As  the  meteor  from  which  they  were  dif- 
charged  appeared  on  the  morning  after  a  violent  eruption 
of  Vefuvius,  they  were  at  firft  fuppofed  to  be  volcanic,  till 
cool  reflection  and  examination  betrayed  the  extrava¬ 
gance  of  fuch  a  hypothefis.  The  precifc  number  of  Hones 
which  w?ere  colledfed  on  this  occaficn  is  not  fpecified, 
but  many  of  them  were  fmall,  weighing  from  a  quarter 
of  an  ounce  to  two  ounces.  A  pretty  entire  fpecimen 
occurs  in  Mr  Fergufon’s  collection. — The  date  of  the 
Sienna  meteor  is  the  16th  of  June,  1794* 

On  the  13th  of  December  of  the  following  year, 
about  three  o’clock  in  the  afternoon,  another  of  thefe 
lingular  Hones,  weighing  56  pounds,  fell  near  the 
eountry  houfe  of  Captain  Topham,  in  Ycrkfhire  The 
captain’s  report,  which  is  inferted  in  the  Gentleman’s 
Magazine  for  17 96,  is  diftinCt  and  fatista&ory  ;  while 
the  chemical  examination  of  the  mafs,  detailed  in 
Mr  Howard’s  paper,  in  the  Philofophical  Y  ranfaclions 
for  1802,  affords  a  Hill  more  decifive  proof  of  its  at- 
mofpherie  origin.  M.  de  Dree,  alfo,  found  it  to  corrc- 
fpond  exa&ly  in  afpeCt  and  eharaCter,  with  fragments  of 
meteor  Hones  from  Benares  and  Ville  franche.  1  he  ori¬ 
ginal  mafs  is  in  the  poffeflion  of  Mr  Sowerby  author  of 
Englifli  Botany,  &.c.  It  is  larger  than  a  man’s  head. 

Mr  Southey,  in  his  letters  from  Spain  and  Portugal, 
tranfcribes  the  authenticated  relation  of  another  inftance 
of  the  defeent  of  a  Hone  from  the  clouds  on  the  19th  of 
February  1796.  But  we  pals  to  fome  of  the  moft  im¬ 
portant  details  relative  to  the  ftone  which  is  affirmed 
to  have  fallen  near  Ville-franche,  in  the  department  of 
the  Rhone,  on  the  I2th  of  March,  1798.  When  it 
was  tranfmitted  to  Profeffor  Sage,  member  of  the  Na¬ 
tional  Inftitute,  he  confidered  it  at  firft,  as  only  a 
pyritous  and  magnetical  ore  of  iron,  although  it  bare  no 
refemblance  to  any  known  fpecies  of  ore  of  that  metal, 
lince  it  contained  nickel,  filica,  magnefia,  and  native 
iron,  which  flume  like  flecl  when  poliflied.  “  It  is 
of  an  aih  gray  colour,  favs  M.  Sage,  granulated  and 
fpeekled  with  gray,  {tuning,  and  pyritous  metallic 
points.  One  of  its  furfaces  is  covered  with  a  dingy 
black  enamel,  about  the  third  of  a  line  in  thicknefs. 

This  ftone  aCts  very  powerfully  on  the  magnetic  needle. 

When  the  fenator  Chaffet  tranfmitted  it  to  me,  it 

was 
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™l,h  “  Wftorica1  notice  of  fimilar  gravity  could  not  be  eafily  afcertained 


import  with  that  which  M.  Delievre,  of  Ville-franche, 
who  faw  and  defcribed  the  phenomenon  on  the  fpot.”  * 

.  -At  o’clock  in  the  evening,  a  round  body,  which 
diftufed  the  moil  vivid  light,  was  obferved  in  the  vicini¬ 
ty  of  Ville-franche,  moving  weftward,  and  producing 
a  hiding,  like  that  of  a  bomb  which  traverfes  the  air! 
This  luminous  body,  which  was  feen  at  the  fame  time 
at  Lyons  and  on  Mont-Cenis,  marked  its  path  by  a 
red  track  of  fire,  and  exploded,  about  200  toifes  from 
the  earth  with  a  tremendous  report  and  eoncuffion. 
One  of  the  flaming  fragments  fell  on  the  vineyard  of 
Peter  Crcpier,  an  inhabitant  of  Sales.  On  the  fpot 
where  this  portion  of  the  meteor  was  feen  to  fall,  and 
in  a  frefli  opening  of  about  20  inches  in  depth,  and 
18  in  width,  was  found  a  black  mafs,  13  inches  in 
diameter,  and  rounded  on  one  fide. 

An  account  of  the  fame  meteor  was  publifhed  in  the 
Journal  de  Phyfique,  forFWal,  year  1 1,  by  M.de  Dree, 
from  his  minute  and  deliberate  inveftigation,  it  appears 
that  the  fire-ball  had  fcareely  fixed  the  attention  of  the 
inhabitants  of  the  Sales  and  of  the  adjacent  villages,  when 
its  rapid  approach,  accompanied  by  a  terrible  whizzing 
noife,  like  that  of  an  irregular  hollow  body,  traverfing 
the  air  with  unufual  velocity,  mfpired  the  whole  com¬ 
mune  with  alarm,  efpecialiy  when  they  obferved  it 
paffing  over  their  heads,  at  an  ineonfiderable  elevation. 
It  left  behind  a  long  train  of  light,  and  emitted,  with 
an  almoft  uneeafing  crackling,  fmall  vivid  flames,  like 
little  ftars.  Its  fall  was  remarked,  at  the  diftanee  of 
only  50  paces,  by  three  labourers,  one  of  whom,  named 
Montillard,  let  fall  his  coat  and  bundle  of  fiieks  that  he 
might  run  the  fafier,  while  the  other  two,  Chardon 
and  Lapoees,  fled  with  equal  precipitation  to  Sales, 
where  the  alarm  had  become  general. — Thefe  three 
witneffes  atteft  the  afionifhing  rapidity  of  the  meteor’s 
motion,  and  the  hilling  which  pfoceeded  from  the  fpot 
where  it  fell.  So  terrified  was  Crepier  at  the  explofion, 
that  he  locked  himfelf  up  with  his  family,  firft  in  his 
cellar,  and  then  in  his  private  apartment,  nor  ventured 
abroad  till  next  morning,  when,  in  the  company  of  M. 
Blandel,  Chardon,  Lapoees,  and  many  others,  he 
repaired  to  the  opening  which  had  been  made  by  the 
fire  ball.  At  the  bottom  of  this  opening,  which  was 
1 8  inches  deep,  including  the  entire  thieknefs  of  the 
mould,  they  found  a  large  black  mafs,  of  an  irregularly 
ovoid  form,  having  a  fanciful  refemblanee  to  a  ealf’s 
head.  Though  110  longer  hot,  it  fmelle.d  of  gun-pawder 
and  was  cracked  in  feveral  places.  When  the  obfervers 
broke  it,  and  difeovered  nothing  but  ftone,  indifference 
Succeeded  to  curiofity,  and  they  coolly  aferibed  its  ap¬ 
pearance  to  caufes  more  or  lefs  whimfical  and  fupernatu- 
xal. 

The  original  weight  of  this  ftone  was  about  twenty 
pounds.  Its  black  vitrified  furface  gave  fire  with  ft  eel. 
Its  interior  was  hard,  earthy,  afh-coloured,  of  a  granular 
texture,  presenting  different  fubftnnees  fcattered  through 
it,  namely,  iron  in  grains,  from  the  fmalleft  fize  to  a 
line  or  even  more  in  diameter,  fomewhat  malleable, 
but  harder  and  whiter  than  forged  iron  5  white  pyrites, 
both  lamellated  and  granular,  and  in  colour  approach¬ 
ing  to  nickel  \  fome  gray  globules,  which  feemed  to 
prefent  the  characters  of  trapp,  and  a  very  few  and 
imall  particles  of  fteatites,  inclining  to  an  olive  hue. 
'On  account  of  its  heterogeneous  compofition,  its  fpecific 
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gave,  according  to  Vauquelin,  46  of  lite. 

ot  iron,  15  magnefia,  2  nickel,  and' - ^ 


parts  of  the  mafs 

filica,  38  oxide  #  _______  _ _ 

2  lime.^  1  he  exeefs  of  this  refult  was  aferibed  to  the 
abforption  of  oxygen  by  the  native  iron  during  the  pro- 
cefs.  A  fmall  fpecimen  of  this  mafs  belongs  to  Mr 
Fergufon’s  collection. 

On  the  19th  of  December  1798,  about  eight  o’clock 
111  the  evening,  the  inhabitants  of  Benares  and  its 
neighbourhood  obferved  in  the  heavens  a  very  lumi¬ 
nous  meteor,  in  the  fyrm  of  a  large  ball  of  fire,  which 
exploded  with  a  loud  noife,  and  from  which  a  number 
of  ft  ones  were  precipitated  near  Krakhut,  a  village* 
about  fourteen  miles  from  the  city  of  Benares.  Mr 
Davis,  the  judge  and  magiftrate  of  the  diftriCt  affirmed 
that  its  brilliancy  equalled  the  brighteft  moonlight. 
Both  he  and  Mr  Erlkine,  the  affiftant  colle&or,  were 
induced  to  fend  perfons  in  whom  they  could  confide  to 
the  fpot  where  this  ftiower  offtones  was  afferted  to  have 
taken  place,  and  thus  obtained  additional  evidence  of 
the  phenomenon,  and  feveral  of  the  ftones,  which  had 
penetrated  about  fix  inches  into  fields  recently  water¬ 
ed.  Mr  Maelane,  a  gentleman  who  refided  near  Krak¬ 
hut,  prefented  Mr  Howard  with  part  of  a  ftone,  which 
had  been  brought  to  him  the  morning  after  its  defeent, 
by  the  watchman  who  was  on  duty  at  his  houfe,  and 
through  the  roof  of  whofe  hut  it  had  paffed,  and  buried 
itfelf  feveral  inches  in  the  floor,  which  was  of  confoli- 
dated  earth.  Before  it  was  broken,  it  muft  have  weigh¬ 
ed  upwards  of  two  pounds. 

At  the  time  that  this  meteor  appeared,  the  fley  was 
perfectly  ferene  j  net  the  fmalleft  veftige  of  a  cloud 
had  been  feen  fincc  the  nth  of  the  month,  nor  was 
any  obferved  for  many  days  after. 

#  “  Of  thefe  ftones  (fays  Mr  Howard),  I  have  feen 
eight  nearly  perfea,  befides  parts  of  feveral  others, 
which  had  been  broken  by  the  poffefiors,  to  diftribute 
among  their  friends.  The  form  of  the  more  perfeCt 
ones  appeared  to  be  that  of  an  irregular  cube,  rounded 
off  at  the  edges  5  but  the  angles  were  to  be  obferved 
on  moft  of  them.  'I  hey  were  of  various  ftzes,  from 
about  three  to  upwards  of  four  inches  in  their  largcft 
diameter  ;  one  of  them,  mcafuring  four  inches  and  a 
quarter,  weighed  two  pounds  twelve  ounces.  In  ap¬ 
pearance  they  were  exactly  fimilar  ;  externally  they 
were  covered  with  a  hard  black  coat,  or  incruftation, 
■which  in  fome  parts  had  the  appearance  of  varnifti  or 
bitumen  *,  and  on  moft  of  them  were  fra&ures,  which, 
from  their  being  covered  with  a  matter  fimilar  to  that 
of  the  coat,  feemed  to  have  been  made  in  the  fall,  by 
the  ftones  finking  againft  each  other,  and  to  have 
paffed  through  fome  medium,  probably  an  intenfe  heat, 
previous  to  their  reaching  the  earth.  Internally  they 
confifted  of  a  number  of  fmall  fpherical  bodies,  of  a 
fiatc  colour,  imbedded  in  a  whitiflh  gritty  fubftance,  in- 
terfperfed  with  bright  Aiming  fpiculas,  of  a  metallic  or 
pyritical  nature.  The  fpherical  bodies  were  much 
harder  than  the  reft  of  the  ftone  :  the  white  gritty 
part  readily  crumbled,  on  being  rubbed  with  a  hard 
body  ;  and  on  being  broken,  a  quantity  attached  it¬ 
felf  to  the  magnet,  but  more  particularly  the  outfide 
coat  or  cruft,  which  appeared  almoft  wholly  altradlable 
by  it.” 

Here  we  are  furnifhed  with  another  cireumfiantial 
and  authenticated  narrative,  by  individuals  above  the 
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|f*teoro-  rank  of  fufpicion,  and  who  were  prompted  folely  by 
lite.  motives  of  curiofity,  to  examine  with  due  deliberation 
t]ie  particulars  which  they  have  reported. 

The  hiftory  of  the  extraordinary  (hower  of  ftones 
■which  fell  near  l’Aigle,  in  Normandy,  on  the  26th  of 
April  1803,  aPPeared  in  the  enfuing  artlefs  letter, 
addrefled  by  M.  Marais,  an  inhabitant  of  the  place,  to 
his  friend  in  Paris. 


«  At  PAigle ,  the  13 th  Floreal ,  ijear  I  f. 

«  An  aftonifhing  miracle  has  juft  occurred  in  our  ^ 
diftri£l.  Here  it  is,  without  alteration,  addition,  or  * 
diminution.  It  is  certain,  that  it  is  the  truth  itfelf. 

“  On  Friday  laft,  6th  Floreal  (26th  April),  between 
one  and  two  o’clock  in  the  afternoon,  we  were  roufed 
by  a  murmuring  noife  like  thunder.  On  going  out  we 
were  furprifed  to  fee  the  Iky  pretty' clear,  with  the  ex¬ 
ception  of  fome  fmall  clouds.  We  took  it  for  the  noife 
of  a  carriage,  or  of  fire  in  the  neighbourhood.  We 
were  then  in  the  meadow,  to  examine  whence  the  noife 
proceeded,  when  we  obferved  all  the  inhabitants  of  the 
Pont  de  Pierre  at  their  windows,  and  in  gardens,^  in¬ 
quiring  concerning  a  cloud,  which  pafled  in  the  direc¬ 
tion  of  from  fouth  to  north,  and  from  which  the  noife 
iffued,  although  that  cloud  prefented  nothing  extraordi¬ 
nary  in  its  appearance.  But  great  was  our  aftonilhment 
when  we  learned,  that  many  and  large  ftones  had  fallen 
from  it,  fome  of  them  weighing  ten,  eleven,  and  even 
feventeen  pounds,  in  the  fpaee  between  the  houfe  of  the 
Buat  family  (half  a  league  to  the  north-north- eaft  of 
1’Aigle)  and  Glos,  pafting  by  St  Nicolas,  St  Pierre, 
&c.  which  ftruck  us  at  firft  as  a  fable,  but  which  was 
afterwards  found  to  be  true. 

“  The  following  is  the  explanation  given  of  this  ex¬ 
traordinary  event  by  all  who  witneffed  it. 

“  They  heard  a  noife  like  that  of  a  cannon,  then  a 
double  report  ftill  louder  than  the  preceding,  followed 
by  a  rumbling  noife,  which  lafted  about  ten  minutes, 
the  fame  which  we  alfo  heard,  accompanied  with  hif- 
fings,  caufed  by  thefe  ftones,  which  were  counteracted 
in  their  fall  by  the  different  currents  of  air,  which  isT 
very  natural  in  the  cafe  of  fuch  a  fudden  expanfion. 
Nothing  more  was  heard  ;  but  it  is  remarkable,  that 
previouily  to  the  explofion,  the  domeftic  fowls  were 
alarmed,  anil  the  cows  bellowed  in  an  unufual  manner. 
All  the  country-folks  were  much  difmayed,  efpecially 
the  women,  who  believed  that  the  end  of  the  world 
was  at  hand.  A  labourer  at  la  Sapee  fell  proftrate  on 
the  ground,  exclaiming,  4  Good  God  !  is  it  poflible  that 
thou  canft  make  me  periffi  thus  ?  Pardon,  I  befeech 
thee,  all  the  faults  I  have  committed,’  &c.  The  moft 
trifling  objeCls,  in  fad,  might  create  alarm,  for  it  is 
not  improbable,  that  hiftory  offers  no  example  of  fuch 
a  (hower  of  ftones  as  this.  The  piece  which  I  fend 
was  detached  from  a  large  one,  weighing  eleven 
pounds,  which  was  found  between  the  houfe  of  the 
Buats  and  le  Fertey.  It  is  faid,  that  a  coUe&or  of 
curiofities  purchafed  one  of  feventeen  pounds  wreight, 
that  he  might  fend  it  to  Paris.  Every  body  in  this 
part  of  the  country  is  defirous  of  poffefting  a  whole 
ft  one,  or  a  fragment  of  one,  as  an  objeCl  of  curiofity. 
The  largeft  were  darted  with  fuch  violence  that  they 
entered  at  leaft  a  foot  into  the  earth.  Thev  are  black 
*n  the  outfide,  and  grayifti,  as  you  fee,  within,  feeming 
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to  contain  fome  fpecies  of  metal  and  nitre.  If  yoa 
know  before  us  of  what  ingredients  they  are  compofed, 
you  will  inform  us.  One  fell  near  M.  Bois  de  la  Ville, 
who  lives  near  Glos.  He  was  much  afraid,  and  took 
(helter  under  a  tree.  He  has  found  a  great  number 
of  them  of  different  fizes,  in  his  court-yard,  his  wheat 
fields,  &c.  without  reckoning  all  thofe  which  the 
peafants  have  found  elfewhere.  Numberlefs  (lories, 
more  or  lefs  abfurd,  have  been  circulated  among  the 
people.  You  know  that  our  country  is  fertile  in  fuch 
tales.  Coufm  Moutardier  fends  one  of  thefe  ftones  to 
Mademoifelle  Hebert  5  and  he  is  not  lefs  eager  than 
we  are,  to  know  how  thefe  fubftances  can  be  compref- 
fed  and  petrified  in  the  air.  Do  try  to  explain  the  pro- 
cefs. 

44  The  perfon  who  gave  me  the  largeft  (tone  which 
I  fend  to  you,  went  to  take  it  at  the  moment  that  it 
fell,  but  it  was  fo  hot  that  it  burned  him.  Several  of  his 
neighbours  (hared  the  fame  fate  in  attempting  to  lift  it. 

44  The  elder  Buat  has  juft  arrived,  and-dfcfires  us  to 
add,  that  a  fire-ball  was  obferved  to  hover  over  the  mea¬ 
dow.  Perhaps  it  was  wild-fire.” 

At  the  fitting  of  the  inftitute,  on  the  9th  of  May, 
Fourcroy  read  a  letter,  addrefled  from  l’Aigle  to 
Vauquelin,  and  which  fufficiently  corroborates  the  pre¬ 
ceding  ftatements.  But  we  pafs  to  the  fubftance  of 
M.  Biot’s  letter,  addrefled  to  the  minifter  of  the  inte¬ 
rior,  and  publithed  in  the  Journal  des  Debats ,  (14th 
Thermidor,  year  11.).  The  writer,  who  is  advan- 
tageoufly  known  for  his  fcientific  attainments,  was  de¬ 
puted  by  government  to  repair  to  the  fpot,  and  collect: 
all  the  authentic  fa61s.  The  contents  of  his  letter  have 
been  fince  expanded  into  the  form  of  a  memoir,  which, 
manifefts  the  caution  and  good  fenfe  which  guided  his 
inquiries,  and  which,  we  are  furprifed  to  learn,  has  not 
appeared  in  an  Englifti  tranflation. 

M.  Biot  left  Paris  on  the  25th  of  June,  and  in  place 
of  proceeding  dire&ly  to  l’Aigle,  went  firft  to  Alen^on, 
which  lies  fifteen  leagues  to  the  weft-fouth-weft  of  it. 
He  was  informed  on  his  way,  that  a  globe  of  fire  had 
been  obferved  moving  towards  the  north,  and  that  its 
appearance  was  followed  by  a  violent  explofion.  From 
Alen^on  he  journeyed  through  various  villages  to 
l’Aigle,  being  directed  in  his  progrefs  by  the  accounts 
of  the  inhabitants,  who  had  all  heard  the  explofion  on 
the  day  and  at  the  hour  fpecified.  Almoft  all  the  in¬ 
habitants  of  twenty  hamlets,  fcattered  over  an  extent  of 
upwards  of  two  leagues  fquare  affirmed  that  they  were 
eye-witneffes  of  a  dreadful  (hower  of  ftones  which  wa« 
darted  from  the  meteor.  The  following  is  his  fummary 
of  the  whole  evidence. 

44  On  Tuefday,  6th  Floreal,  year  11,  about  on<* 
o’clock,  P.  M.  the  weather  being  ferene,  there  was 
obferved  from  Caen,  Pont  d’ Audemer,  and  the  environs 
of  Aler^on,  Falaife,  and  Verneuil,  a  fiery  globe,  of  a 
very  brilliant  fplendor,  and  which  moved  in  the  at- 
mofphere  with  great  rapidity.  Some  moments  after, 
there  was  heard  at  l’Aigle,  and  in  the  environs  of  that 
town,  in  the  extent  of  more  than  thirty  leagues  in 
every  dire&ion,  a  violent  explofion,  which  lafted  five 
or  fix  minutes.  At  firft  there  were  three  or  four  re¬ 
ports,  like  thofe  of  cannon,  followed  by  a  kind  of 
difeharge  which  refembled  the  firing  of  mufketry ; 
after  which  there  was  heard  a  dreadful  rumbling  like 
4T  the 
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fcrene,  except  a  lew  clouds,  fuch  as  are  frequently 
obferved. 

lhis  noife  proceeded  from  a  fmall  cloud  which 
had  a  rc6f angular  form,  the  Iargeft  fide  being  in  a  di¬ 
re  61  ion  from  eaft  to  weft.  It  appeared  motion  Ids  all 
the  time  that  the  phenomenon  lafted  ;  but  the  vapours 
ot  which  it  was  compofed,  were  projected  momentarily 
fiom  different  tides,  by  the  cffedl  of  tlve  fucceflive  ex- 
flohons.  This  cloud  was  about  half  a  league  to  the 
north-north- weft  of  the  town  of  l’Aigle.  It  was  at  a 
great  elevation  in  the  atmofphere,  for  the  inhabitants 
«f  two  hamlets,  a  league  diftant  from  each  other,  faw 
it  at  the  lame  time  above  their  heads.  In  the  whole 
canton  over  which  this  cloud  was  fufpended,  there  was 
heard  a  hiding  noife  like  that  of  a  ftone  difeharged 
from  a  fling,  and  a  great  many  mineral  maffes  exactly 
flmilar  to  thofe  diftinguifhed  by  tlie  name  of  meteor - 
Jlones  were  feen  to  fall. 

J  he  diftridl  in  which  thefe  malles  were  projedted, 
forms  an  elliptical  extent  of  about  two  leagues  and  a  half 
m  length,  and  nearly  one  in  breadth,  the  greateft  di- 
menflon  being  in  a  direction  from  fouth-eaft  to  north- 
weft,  forming  a  declination  of  about  22  degrees.  This 
diredhon,  which  the  meteor  muft  have  followed,  is  ex- 
adlly  that  of  the  magnetic  meridian,  which  is  a  re¬ 
markable  refult.  The  greateft  of  thefe  ftoncs  fell  at 
the  fouth-eaftern  extremity  of  the  large  axis  of  the  el- 
lipfe,  the  middle-fized  in  the  centre,  and  the  fmaller 
,  ^ie  °^er  extremity.  Hence  it  appears  that  the 
Iargeft  fell  firft,  as  might  naturally  be  fuppofed.  The 
Iargeft  of  all  thofe  that  fell  weighs  feventeen  pounds 
and  a  half.  1  he  fmalleft  which  I  have  feen  weighs 
about  two  gros  (a  thoufandth  part  of  the  laft).  The 
number  of  all  thofe  which  fell  is  certainly  above  two 
or  three  thoufand.” 

As  we  cannot  make  room  for  an  analvfis  of  M.  Biot’s 
more  extended  communication,  we  fliall  be  contented 
to  feledl  only  two  fadls. 

The  cure  of  St  Michael  declared,  that  he  obferved 
pne  of  the  {tones  fall,  with  a  bifling  noife,  at  the  feet  of 
his  niece,  in  the  court-yard  of  his  parfonage,  and  that 
it  rebounded  upwards  of  a  foot  from  the  pavement. 
He  inftantly  requefted  his  niece  to  fetch  it  to  him  j 
but  as  the  was  too  much  alarmed,  a  woman  who  hap¬ 
pened  alfo  to  be  on  the  fpot,  took  it  up  ;  and  it  was 
found  in  every  refpeft  to  refemble  the  others. 

.  one  PtcAe,  a  wire-manufa&urer  belonging  to  the 
village  of  Armees ,  was  working  with  his  men  in  the  open 
air,  a  ftone  grazed  his  arm,  and  fell  at  his  feet ;  but 
it  was  fo  hot,  that,  on  attempting  to  take  it  up,  he  in¬ 
ftantly  let  it  fall  again. 

He  who  compares  the  various  accounts  of  the  PAigle 
meteor,,  with  a  critical  eye,  may  detedl  fome  apparent 
contradictions,  which,  however,  on  refleftion,  are  found 
to  be  ftridfly  conformable  to  truth.  Thus,  according 
to  fome,  the  meteor  had  a  rapid  motion,  others  believed 
it  ftationary  5  fome  faw  a  very  luminous  ball  of  fire, 
others  only  an  ordinary  cloud.  Spedators,  in  fa  a, 
viewed  it  in  different  pofitions  with  refpea  to  its  direc¬ 
tion.  They  who  happened  to  be  in  its  line  of  march, 
wouldfee.it  ftationary,  for  the  fame  reafon,  that  wc 
fancy  a  fhip  under  full  fail  to  be  niotionlefs,  when  we 
are  placed  in  its  wake,  or  when  we  view  it  from  the 
iarbour  to  which  it  is  approaching  in  a  ftraight  line. 
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Ihe  air  was  calm,  and  the  They,  on  the  other  hand,  tv  ho  had  a  fide  view  of  the 

meteor,  would  reckon  its  progress  the  more  rapid,  in 
proportion  as  their  pofition  approached  to  a  right  angle 
with  its  line  of  paffage.  They,  again,  who  faw  it  from 
behind,  as  the  inhabitants  of  1’Aigle,  w'ould  perceive 
oniy  the  cloud  of  vapour,  which  it  left  in  its  train,  and 
which,  in  the  dark,  would  figure  like  a  blazing  tail,  in 
the  lame  ,  manner  as  the  fmoke  of  a  volcano  appears 
black  during  the  day  and  red  at  night,  Laftly,  they 
who  were  placed  in  front  of  the  meteor,  would  reckon 
it  ftationary,  but  brilliant  and  cloudlefs. 

It  deferves  to  be  remarked,  that  the  l’Aigle  ftones 
were  very  friable  for  fome  days  after  their  defeent, 
that  they  gradually  acquired  hardnefs,  and  that  after 
they  had  loft,  the  fulphureous  odour  on  their  furface, 
they  dill  retained  it  in  their  fubftances,  as  was  found  by 
breaking  them.  Profeffor  Sage  fubmitted  them  to  fe- 
veral  comparative  trials  with  thofe  of  Ville-franche  5  and, 
though  the  l’Aigle  fpecimens  prefent  fome  globules  of 
the  fize  of  a  fmall  coriander  feed,  of  a  darker  gray 
than  the  mals,  and  not  attractable  by  the  magnet,  yet, 
in. refpea  of  granular  texture  and  general  afpea,  the 
coincidence  was  fo  ftriking  as  to  lead  one  to  fuppofe 
that  they  were  all  parts  of  the  fame  mafs. 

I  he. l’Aigle  ftones,  according  to  Fourcrov,  are  ge¬ 
nerally  irregular,  polygonal,  often  cuboid,  fometimes  fub- 
cuneiform,  and  exceedingly  various  in  their  diameter 
and  weight.  All  are  covered  with  a  black  gravelly 
cruft,  confifting  of  a  fufed  matter,  and  filled  with  fmall 
agglutinated  grains  of  iron.  The  greater  part  of  them 
arc  broken  at  the  corners,  either  by  their  Ihock  againft 
each  other,  or  by  falling  on  hard  bodies.  The  inter¬ 
nal  parts  refemble  thole  of  all  the  ftones  analyzed  by 
Meflrs  Howard  and  Vauquelin,  being  gray,  a  little 
varied  in  their  {hades,  granulated,  and  as  it  were  fcaly, 
fpl.it  in  many  parts,  and  filled  with  brilliant  metallic 
points,  exactly  of  the  fame  afpedl  as  thofe  of  other  ftones 
of  a  like  description.  The  proportions  of  their  con- 
ftituent  materials  are  ftated  as  nearly,  54  ftlex,  36  oxi¬ 
dated  iron,  9  magnefia,  3  nickel,  2  fulphur,  and  1  lime, 
the  five  per  cent,  of  increafe  arifing  from  the  oxidation 
of  the  metals  produced  by  the  analyfis. 

Of  the  two  fpecimens  which  M.  Biot  prefented  to 
the  celebrated  Patrin,  one  was  lefs  compact,  and  of  a 
lighter  gray  than  the  other,  and  likewife  prefented 
fmall  patches  of  a  ruft  colour.  When  immerfed  in 
water,  it  gave  a  hiding  found,  like  the  humming  of  a 
fly,  which  is  held  by  one  wing.  As  it  began  to  dry,  it 
was  obferved  to  be  marked  by  curvilinear  and  parallel 
layers.  I  he  more  compadl  fpecimens,  when  moiftened, 
prefented  no  fuch  appearances,  but  affumed  the  af- 
pe6ir  of  a  gray  porphyry,  with  a  bafe  of  trap,  mot¬ 
tled  with  fmall  white  fpots,  and  fpeckled  with  metallic 
points. 

Two  fine  fpecimens  of  the  l’Aigle  ftone,  one  of  them 
nearly  entire,  may  be  feen  in  Mr  Fergufon’s  colledlion, 
which  we  have  already  repeatedly  quoted. 

Prcvioufly  to  the  explofion  of  the  26th  of  April 
1803,  no  meteorolites  had  been  found  by  the  inhabi¬ 
tants  of  the  l’Aigle  diftri(ft,  nor  in  the  mineralogical 
colledlions  of  the  department  3  nor  the  flighted  mention 
of  them  made  in  the  geological  documents  of  this  por¬ 
tion  of  Normandy  :  the  mines,  founderies,  and  forges, 
had  produced  nothing  fimilar,  in  the  form  of  drofs  or 
ore,  nor  had  the  country  exhibited  any  trace  of  vol¬ 
canoes. 
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j£<*eor»-  canoes.  The  meteor  at  once  appears,  and'  a  multitude 
file.  ()f  ftones  of  the  peculiar  character  noted  above  are  feen 
'  Scattered  on  a  determined  fpace  of  ground,  in  a  man¬ 
ner,  and  accompanied  with  circuit! dances,  which  could 
not  formerly  have  cfcaped  obfervation.  Let  us  like- 
Wife  reflet!,  that  the  young  and  the  old,  Ample  peafants 
dwelling  at  a  diftance  from  one  another,  fagacious  and 
rational  workmen,  refpeftable  ecclcfiafties,  young  fol- 
diers  devoid  of  timidity,  individuals,  iii  (hurt,  of  vari¬ 
ous  manners,  profeflions,  and  opinions,  united  by  no 
common  ties,  all  agree  in  atte  fling  a  fa  ft,  which  con¬ 
tributed  neither  direftly  nor  indireftly  to  promote  their 
own  intcreft,  and  they  all  aflign  the  manifeftation  of 
this  faft  to  the  fame  day  and  hour.  They,  more¬ 
over,  point  to  exifting  veltiges  of  the  defeent  of  folid 
fubftances,  and  they  declare,  in  terms  unfufceptible 
of  mifconflruftion  or  ambiguity,  that  they  faw  the 
maffes  in  queflion  roll  down  on  roofs,  break  branches 
of  trees,  rebound  from  the  pavement,  and  produce 
fmoke  where  they  fell.  Thefe  recitals,  and  thefe  vef- 
tiges,  are  limited  to  a  traft  of  territory  which  has  been 
accurately  defined  ;  while  beyond  the  precinfts  of  this 
traft,  not  a  Angle  particle  of  a  meteorolite  has  been 
found,  nor  a  Angle  individual  who  pretends  that  he  faw 
a  ftone  fall. 

Having  now,  we  prefume,  advanced  ample  and  fa- 
tisfaftory  evidence  of  the  exiftence  of  meteorolites,  we 
fhall  forbear  to  enlarge  this  article  by  dwelling  on  in- 
ftances  of  inferior  notoriety  to  thofe  which  we  have  re¬ 
counted,  and  fliall  merely  note  the  dates  of  fubfequent 
examples. 

On  the  4th  of  July  1803,  a  fire-ball  ftruck  the 
White  Bull  Inn  at  Eaft-Norton,  and  left  behind  it 
feveral  meteoric  fragments. — On  the  13th  of  Decem¬ 
ber  of  the  fame  year,  a  fimilar  phenomenon  occurred 
at  the  village  of  St  Nicholas,  in  Bavaria. — At  Poflil, 
near  GlafgoW  in  Scotland,  a  meteor-flone  fell,  with  a 
loud  and  hiding  noife,  on  the  5th  April  1804. — The 
next  inftance  which  we  have  to  mention  occurred  near 
Apt,  in  the  department  of  Vauclufe,  on  the  6th  of 
Oftober  of  the  fame  year  ;  and  the  laft  which  has  come 
"to  our  knowledge  happened  at  half  pad  five  o’clock,  in 
the  evening  of  the  15th  March  1806,  near  Alais  in 
Languedoc. 

It  feems  reafonable,  however,  to  fuppofe,  that  the 
fall  of  meteoric  fubftances  takes  place  more  frequently 
than  is  commonly  fuppofed,  fince  feveral  foreign  col- 
lcftions  of  folTils  contain  fpecimens  of  reputed  celeftial 
Origin,  and  exhibiting  the  genuine  atmofpheric  phyfi- 
ognomy.  It  is  likewife  worthy  of  remark,  that  many 
relations  of  the  phenomenon  may  have  funk  into  ob¬ 
livion,  from  the  contempt  with  which  they  were  heard 
by  the  learned,  and  that  on  a  fair  computation  of 
chances,  meteors  may  have  fometimes  exploded  on  de- 
fert  trafts  of  land,  and  ftill  more  frequently  over  the 
pathlefs  expanfe  of  the  waters. 

That  fome  of  the  relations  to  which  we  have  alluded 
are  vague  and  urtfatisfaftorv,  Cannot  be  denied,  but  the 
circumflantial  teftimony  conveyed  by  others  is  more 
pointed  and  positive  *,  and  the  whole  mafs  of  hiflorical 
proof,  efpecially  when  combined  with  the-  argument 
deduced  from  the  identity  of  the  phylical  and  chemical 
confutation  of  the  ftones,  appears  to  us  to  be  altogether 
irrefiftible. 

In  the  Courfe  of  our  inquiry  into  this  novel  and  inte- 
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retting  fubjeft,  We  have  afeertained  a  variety  of  cireum-  Mettafov 
fiances  which  render  it  highly  probable,  if  not  indubi-  ^e‘  <  , 
table,  that  thole  detached  mattes  of  native  iron,  whofe 
hiftory  has  fo  often  daggered  and  perplexed  the  geolo- 
gift,  are  only  modifications  of  meteoric  depofitions, 

The  Tartars,  for  example,  aferibe  the  defeent  of  the 
Siberian  mafs  deferibed  by  Chladni,  Pallas,  Patrin,  &c. 
to  a  period  that  is  lott  in  the  remotenefs  of  antiquity  j 
and  while  tradition  thus  favours  our  Wypothcfis,  the  ana- 
logy  which  is  obvioufly  obfervable  in  point  of  texture 
and  chemical  charafters  with  thofe  of  other  folid  bodies, 
whofe  fall  is  no  longer  queitioned,  ttrengthens  tradition. 
According  to  the  difeoveries  of  Prouft  and  Klaproth, 
native  iron,  reputed  meteoric,  differs  from  that  which 
occurs  in  a  foflil  llate  by  the  prefence  of  nickel.  I  he 
former  of  thefe  celebrated  analyfts  obtained  50  grains 
of  fulphate  of  nickel  from  100  of  the  South  American 
mafs,  and  his  refults  are  corroborated  by  Mr  Howard 
and  the  Count  de  Bournon. 

Of  the  two  pieces  of  Siberian  iron  poffeffed  by  Mr 
Greville,  one,  which  was  tranfmitted  by  Dr  Pallas, 
weighs  feveral  pounds  ;  and  another  prefents  a  cellu¬ 
lar  and  ramified  texture,  analogous  to  that  of  fome 
very  light  and  porous  volcanic  fcoriae.  When  atten¬ 
tively  examined,  there  may  be  perceived  in  it  not  only 
empty  cells,  but  alfo  imprettions  or  cavities  of  greater  or 
lefs  depth,  and  in  fome  of  which  there  remains  a  trans¬ 
parent  fubftance,  of  a  yellowifli  green  colour.  The  iron 
itfelf  is  very  malleable  ^  and  may  be  eafily  cut  with  a 
knife,  or  flattened  under  the  hammer.  The  fpecific  gra¬ 
vity  is  6487,  which  is  obvioufly  inferior  to  that  of  unfor¬ 
ged  iron  that  has  undergone  fufion,  and  may  be  partly  ow¬ 
ing  to  theoxidizement  of  the  furface  of  the  iron,  and  partly 
to  the  many  minute  cavities  in  its  fubftance,  which  are  of¬ 
ten  rendered  vifible  by  frafture,  and  which  have  their  fur- 
face  alfo  oxidized.  The  frafture  is  Alining  and  filvery, 
like  that  of  white  call  iron }  but  its  grain  is  muchfmoother 
and  finer ;  and  it  is  much  more  malleable  when  cold*. 

The  heavier  fpecimen  is  more  folid  and  compaft,  ex¬ 
hibiting  no  cavities  or  pores,  though  its  furface  is  ra¬ 
mified  and  cellular.  So  blended  and  incorporated  is 
its  compaft  part  with  the  yellowifli-green  fubttance 
mentioned  above,  that  if  the  whole  of  the  latter  could 
be  fubtrafted,  the  remainder  would  confitt  of  iron  in 
the  metallic  ftate,  and  would  difplay  the  fame  cellular 
appearance  as  the  preceding  fpecimen,  or  as  the  fuper- 
fieial  portion  of  that  now  deferibed.  This  ftony  part 
of  the  compofition  ufually  affumes  the  appearance  of 
fmall  nodules,  generally  of  an  irregular  ftiape,  but 
fometimes  nearly  globular,  with  a  fmooth,  Alining,  and 
glaffv  furface.  1'his  fubttance,  which  is  al  ways  more 
or  lefs  tranfparent,  is  hard  enough  to  cut  glafs,  but 
makes  no  impreflion  on  quartz.  It  becomes  eleftric 
by  friftion,  is  very  refraftory,  and  varies  in  fpecific 
gravity  from  3263  to  3300.  Of  all  fubftances  hither¬ 
to  known,  it  approaches  1110ft  to  the  peridot,  or  Wer¬ 
nerian  chryfolite,  which  yielded  to  Klaproth  nearly  the 
fame  refults  which  this  fubftance  did  to  Howard.  In 
the  mafs  of  iron,  it  is  liable  to  decompOfition,  changing 
to  an  opake  white,  and  crumbling  into  a  gritty  dry 
powder,  when  lightly  preffed  or  fqueezed  between  the 
fino-erg. — “  I  cannot  help  obferving  (fays  the  count  de 
Bournon),  that  there  appears  to  exift  a  very  iuterefting 
analogy  between  thefe  tranfparent  nodules  and  the 
e-lobules  I  deferibed  as  makmo-  part  of  the  ftones  faid 
4T2  to 
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to  have  fallen  on  the  earth.  This  analogy,  though  not 
a  very  flrong  one,  may  lead  us  to  fuppofe,  that  the 


two  fubflances  are  limitar  in  their  nature,  but  that  the 
globules  are  lefs  pure,  and  contain  a  greater  quantity  of 
iron.” 

The  native  iron  from  Bohemia  is  compact,  like  the 
large  fpecimen  from  Siberia,  in  Mr  Greville’s  collec¬ 
tion,  and  like  it  contains  nodules,  but  not  fo  numerous. 
They  are  befides  quite  opake,  and  very  much  refemble 
the  globules  in  atmofpheric  Hones.  This  iron  contains 
nearly  five  per  cent,  of  nickel.  Between  five  and  fix 
per  cent,  of  the  fame  metal  feems  to  exifl  in  a  piece  of 
native  iron  brought  from  Senegal. 

Though  our  limits  will  not  permit  us  to  dwell  with 
minutenefs  on  the  phyfical  and  chemical  chara&ers  of 
meteorolites,  we  Avail  fiiortly  Hate  thofe  which  the 
count  de  Bournon  found  to  appertain  to  the  fpecimens 
from  Benares,  and  which  may  ferve  as  no  unfair  flandard 
of  the  afpeCt  and  compofition  of  the  others. 

Like  all  of  the  fame  origin  which  were  fubjeCted  to 
the  count’s  examination,  the  Benares  Hones  are  covered 
over  the  whole  extent  of  their  furface,  with  a  thin  crufl, 
of  a  deep  black  colour,  fprinkled  over  with  fmall  afperi- 
ties,  which  make  it  feel  fomewhat  like  fiiagreen  or  fifli 
ikin.  Their  fraCture  exhibits  a  grayilh  colour,  and 
a  granulated  texture,  like  that  of  coarfe  grit-flone. 
By  help  of  a  lens,  they  are  perceived  to  be  compoftd 
of  four  different  fubffances.  One  of  thefe  occurs  in 
great  abundance,  in  the  form  of  fmall  bodies,  fome  of 
which  are  perfectly  globular,  others  rather  elongated 
or  elliptical,  and  all  of  various  fizes,  from  that  of  a 
fmall  pin’s  head  to  that  of  a  pea,  or  nearly  fo.  Thefe 
fmall  globules  are  ufually  gray,  fometimes  inclining 
much  to  brown,  and  always  opake  ;  they  are  eafily 
broken  in  any  direction,  have  a  conchoidal  fraCture, 
and  a  fine,  fmooth,  compaCt  grain,  with  a  flight  degree 
of  luflre,  approaching  to  enamel  \  laffly,  they  can  de- 
ffroy  the  polifh  of  glafs  without  being  able  to  cut  it, 
and  fparkle  faintly  when  Hruck  with  Heel.  Another 
of  thefe  fubflances  is  martial  pyrites,  of  an  indeterminate 
form,  and  reddilh  yellow  colour,  flightly  verging  to 
the  nickel  tint,  or  to  that  of  artificial  pyrites  j  of  a 
fomewhat  loofelv  granulated  texture,  and  irregularly 
difiinguiihed  in  the  mafs,  being  black  when  reduced  to 
powder,  and  not  attraCtible  by  the  magnet.  The 
third  of  thefe  fubfiances  confiHs  of  fmall  particles  of 
iron,  in  a  perfectly  metallic  Hate,  fo  that  they  may  be 
eafily  flattened  or  extended  under  the  hammer.  Though 
in  a  much  fmaller  proportion  than  the  pyrites  juH  men¬ 
tioned,  they  impart  the  magnetic  attraction  to  the. 
Hone.  When  a  piece  of  the  latter  was  pulverized,  and 
the  particles  of  iron  feparated  from  it  as  accurately  as 
poffible,  by  means  of  a  magnet,  they  appeared  to  com- 
pofe  about  200  parts  of  the  weight  of  the  Hone.  Thefe 
three  fubflances  are  united  by  means  of  a  fourth,  which 
is  nearly  of  an  earthy  confiflency,  and  of  a  whitifli  gray 
colour. — The  black  crufl,  or  outward  coating,  though 
of  very  inconfiderable  thicknefs,  emits  bright  fparks 
when  Hruck  with  Heel,  may  be  broken  by  the  hammer, 
and  feems  to  poffefs  the  fame  properties  with  the  black 
«xide  of  iron,  though,  like  the  fubflance  of  the  Hone, 
it  is  occafionally  intermixed  with  fmall  particles  of 
iron  in  the  metallic  Hate.  Thefe  are  eafily  diflinguifh- 
ed,  by  pafling  a  file  over  the  crufl,  which  reveals  their 
luflre.  The  fpecific  gravity  of  the  Benareg  Hones  is  335 
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None  of  them,  when  breathed  on,  emit  the  argillaceous  Mete.r». 
odour.  ]}tCf  * 

In  confequence  of  various  experiments,  M.  Sage  “ 

infers  that  meteorolites  are  compofed  of  native  iron 
fulphuret  of  nickel,  quartz  or  filica,  alumina,  and  magi 
liefia  j  that  the  proportions  of  iron  and  nickel  vary  •  that 
the  quartz  feems  to  form  at  leafl  the  half  of  the  Hone, 
the  alumina  and  magnefia  the  fixth,  and  the  fulpliur  the 
30th  part.  Thefe  general  reful ts  pretty  nearly  accord 
with  the  more  fpecial  reports  of  Howard  and  Vauquelin, 
except  that  the  latter  makes  no  mention  of  alumina,  the 
exiflence  of  which  in  atmofpheric  Hones  is  by  no  means 
diftinCtly  afeertained. 

We  Hi  all  only  beg  leave  to  add,  on  this  part  of  our 
fubjeCt,  that  Laugier,  an  ingenious  cliemifl,  by  employ¬ 
ing  the  cauflic  alkali,  has  dete&ed  a  fmall  portion  of 
chrome.  The  refults  of  his  experiments,  which  are 
Hated  in  the  58th  volume  of  the  Annalcs  de  Chimie ,  arc 
ifl,  That  the  five  Hones  from  Verona,  Barbotan,  En- 
filheim,  1’Aigle,  and  the  neighbourhood  of  Apt,  befides 
the  principles  already  recognized,  contain  about  one 
per  cent,  of  chrome.  2dly,  That  it  is  very  probable, 
that  all  meteorolites  contain  this  principle,  fince  they 
all  refemble  one  another  in  their  phyfical  and  chemical 
properties,  and  have  all,  apparently,  the  fame  origin  ; 
and,  ^dly,  That  in  many  cafes,  the  perfection  of 
chemical  analyfis  requires,  that  the  fame  fubflance 
fliould  be  treated  both  by  acids  and  alkalies,  fince 
experience  has  fhown,  that  a  principle  which  elud¬ 
ed  the  former  method,  has  been  revealed  by  the  lat¬ 
ter. 


Having  now,  as  we  apprehend,  fuffieiently  efiablifhed 
the  exiflence  and  nature  of  meteorolites,  we  hope  our 
readers  will  excufe  us  from  enlarging  on  the  various 
caufes  which  have  been  afligned  for  their  origin,  as  thefe 
feem  to  lie  beyond  the  reach  of  our  prefent  Hate  of 
knowledge.  After  a  candid  and  patient  review  of  the 
principal  theories,  we  conceive  that  they  are  at  befl 
gratuitous,  and  that  mofl  of  them  are  open  to  many  and 
formidable  objections.  * 

The  terrejlrial  hypothefes,  we  believe,  begin  already 
to  be  generally  abandoned,  as  untenable.  Until  the 
phenomenon  of  exploding  meteors  had  been  diftinCtly 
obferved  and  recorded,  Lemery  and  others  could  main¬ 
tain,  with  fome  degree  of  plaufibility,  that  lightning* 
might  tear  up  the  ground,  and  convert  foil  into  a  com¬ 
pact  mafs.  But  the  appearances  of  a  thunder  florm 
and  of  a  fire-ball  are  now  afeertained  to  differ  in 
various  important  refpeCts.  Spectators  worthy  of  credit 
have  feen  the  latter  terminate  in  the  fall  of  folid  bodies; 
and  the  compofition  of  thefe  folid  bodies  has  been  found 
to  differ  from  that  of  all  the  known  foflil  fubflance* 
on  the  furface  of  the  globe.  It  is  in  vain,  then,  to 
allege,  that  they  are  formed  on  the  ground  by  com¬ 
mon  lightning,  which  has  often  produced  very  extraor¬ 
dinary  effeCts,  but  which  never  generated  thoufands  of 
Hones  in  fine  calm  weather.  The  fuppofition,  that 
fuch  Hones  have  been  projected  from  fome  of  our 
volcanoes,  is  hardly  lefs  conceivable.  The  allies  which 
accompany  a  violent  eruption  of  ALtna  or  Vefuvius  have, 
from  their  levity,  been  carried  to  a  very  confiderablc 
diflance  ;  but  we  are  totally  unacquainted  with  any  pro¬ 
jectile  force  which  could  dart  folid  maffes  many  hundred 
miles,  through  fuch  a  denfe  medium  as  the  atmofphere* 
The  compaft  lavas  of  burning  mountains  are  never 
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Itfeteoro-  found  remote  from  the  fcene  of  their  formation,  and 
none  of  them  prefent  the  chara&ers  and  afpeft  of  the 
*  {tones  which  we  have  defcribed.  M.  Bory  de  St  Vin¬ 
cent,  indeed,  in  his  Voyage  dans  les  quatre  Principals 
jjlcs  des  Mers  d' A frique,  very  pompoufly  expounds  a 
doctrine,  which,  in  our  opinion,  carries  its  confutation 
along  with  it.  According  to  this  writer,  meteorolites 
were  projected  from  immenfe  depths,  in  an  early  ftage 
of  the  earth’s  exiftence,  when  ignivomous  mountains 
were  endued  with  propelling  forces  fufficient  to  drive 
mafifes  of  matter  into  the  regions  of  fpace,  where  they 
were  conitrained  to  obey,  for  ages,  the  combined  laws 
of  impulfe  and  gravitation,  until,  in  the  progrefs  oi 
time,  their  fpiral  revolutions  at  length  terminated  on 
the  furface  of  their  native  earth.  Before  we  can  adopt 
fuch  an  extravagant  hypothefis,  we  muft  be  convinced, 
that  at  one  period  of  the  hiftory  of  our  globe,  the 
agency  of  fubterraneous  fire  was  adequate  to  communi¬ 
cate  planetary  motion  to  fplinters  of  rock,  without 
heaving  up  the  rocks  themfelves,  and  that  the  rotatory 
movement,  though  once  eftabliffied,  muft  gradually  di- 
minifh  and  ceafe.  The  demonftration  of  thele  pofitions 
is  furely  not  lefs  arduous  than  the  explanation  of  the 
phenomenon  which  they  are  intended  to  folve. 

Of  thofe  who  contend  for  the  atmofpherical  formation 
«f  meteorolites,  fcarcely  any  two  agree  in  regard  to  the 
manner  by  which  fuch  formation  is  effefted.^  Patnn, 
who  is  felicitous  to  extend  and  illuftrate  his  darling 
theory  of  volcanoes,  labours  at  great  length  to  main¬ 
tain  the  exiftence  of  a  regular  circulation  of  gafeous 
fluids  between  the  primitive  fchiftofe  ftrata  of  the  globe, 
and  its  furrounding  atmofphere,  and,  from  this  fancied 
circulation,  which  he  flatters  himfelf  he  has  demonflra - 
ted ,  he  deduces,  quite  at  his  eafe,  the  occafional  igni¬ 
tion  and  concretion  of  portions  of  thefe  fluids  in  the 
higher  regions  of  the  air.  This  ingenious  mineralogift 
and  geologift  is  fo  extremely  tenacious  of  thefe  ideas 
that  we  (hall  not  attempt  to  difturb  his  felf-compla- 


cency  but  he  will  excufe  us  if  we  refufe  our  aflent  to 
refults  which  reft  on  imaginary  foundations.  The  ce¬ 
lebrated  Mufchenbroeck,  in  one  part  of  his  writings, 
afcribes  the  defcent  of  (tones  from  the  air  to  earth¬ 
quakes  and  volcanic  eruptions,  an  opinion  which  later 
©bfervations  have  difproved.  In  other  paifages,  how¬ 
ever,  he  feems  to  incline  to  a  modification  of  the  atmo¬ 
fpherical  hypothefis,  and  endeavours  to  trace  the  origin 
of  (hooting  ftars  to  an  accumulation^  the  volatile  mat¬ 
ters  which  are  fufpended  in  the  air.  It  is  extremely 
probable,  that  (hooting  ftars  and  fiery  meteors  have  an 
intimate  relation  to  one  another,  if  they  are  not  identi¬ 
cal  appearances ;  but  it  is  certain  that  the  former  move 
at  a  much  greater  diftance  from  our  earth  than  fire¬ 
balls,  and  only  occafion  a  tranfient  luminous  appear- 
ance’in  their  paffage  through  the  upper  regions  of  the 
atmofphere.  Perhaps  they  are  analogous  to  thofe  telef- 
copic  fparks  of  light  which  were  obferved  by  M.  Schro- 
ter.  Mufchenbroeck,  however,  adopts  the  vulgar  no¬ 
tion  of  their  falling  to  the  earth,  and  feems  to  con¬ 
found  their  refidue  with  tremella  nojfoc .  M.  Salverte 
lias  given  extenfion  to  the  theory  of  formation  from  va¬ 
pours,  bv  having  recourfe  to  the  agencv  of  hydrogen 
gas.  According  to  him,  in  confequence  of  the  decom- 
pofition  of  water,  which  i«  con ftantly  going  on  at  the 
furface  of  the  earth,  immenfe  quantities  of  hydrogen 
«as  are  continually  rifing  into  the  atmofphere,  and  af- 
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cending  to  its  higher  regions.  As  this  gas  is  capable 
of  diffolving  metals,  it  carries  along  with  it  a  portion  of ,  c‘, 

iron  and  nickel.  During  thunder-ftorms  this  gas  is 
kindled  by  ele&ricity  ;  the  metals  are  depofited,  redu¬ 
ced,  melted,  and  vitrified  ;  in  other  words,  meteors 
are  produced  and  (tones  formed.  This  hypothefis  is 
fcarcely  more  fatisfa&ory  than  the  others.  It  does  not 
account  for  the  prefence  of  magnefia  and  filica,  nor 
does  it  explain  why  the  (tones  are  always  compofed  of 
the  fame  materials.  Befides,  the  exiftence  of  hydrogen 
gas  in  the  atmofphere  has  not  been  proved,  far  lefs  that 
it  forms  a  feparate  atmofphere,  which  is  contrary  to  all 
experience ;  and  it  is  well  known,  that  a  little  hydro¬ 
gen,  mixed  with  a  large  portion  of  atmofpheric  air, 
cannot  be  fired  by  electricity.  In  general,  we  may 
obferve,  that,  if  the  origin  of  meteorolites  be  really  at¬ 
mofpherical,  the  matters  of  which  they  are  compofed 
muft  have  exifted  in  one  of  two  dates,  namely,  in  very 
attenuated  particles  or  concretions  of  the  matters  them¬ 
felves  volatilized  and  held  in  folution  in  the  air,  or 
only  in  the  elements  of  thefe  matters.  In  the  firft  cafe, 
when  abandoned  by  their  menftruum  to  their  reciprocal 
tendencies,  they  would  unite  by  aggregation  only  ;  in 
the  fecond,  by  chemical  combination.  Now,  we  can 
hardly  fuppofe  that  difengagement  of  light  and  violent 
detonation  (hould  refult  from  the  mere  affinity  of  ag¬ 
gregation,  whereas  they  are  ftriCUy  fymptomatic  of  the 
affinity  of  compofition.  This,  and  various  other  confi- 
derations  which  might  be  dated,  if  we  could  make 
room  for  them,  induce  us  to  regard  the  doCtrine  of 
combination  as  the  molt  plaufible.  M.  Izarn,  who  has 
publifhed  a  treatife  on  Atmofpheidc  Lithology ,  has  en¬ 
tered  into  a  tedious  and  fomewhat  obfcure  expofttion  of 
his  own  theory,  founded  on  this  principle.  We  (hall 
give  the  fummary,  as  nearly  as  we  can,  in  his  own 
words, 

“  Gafeous  fubftances,  arranged  in  fpherical  mafles 
in  the  upper  regions  of  the  air,  being  admitted,  the  va¬ 
rious  agitations  of  the  atmofphere  (hould  naturally  waft 
fome  of  thefe  maffes  from  their  infulating  medium  into 
one  capable  of  combining  with  them.  If  the  combina¬ 
tion  begins,  the  difengagement  of  light  is  explained. 

In  proportion  as  the  combination  advances,  .the  fpecific 
gravities  are  changed  ;  and,  confequently,  a  change  of 
place  will  commence,  and  that  in  the  quarter  which 
prefents  leaft  refiftance,  or  where  the  medium  is  mod 
rarefied,  in  courfe  rather  towards  the  fouth  than  the 
north.  Hence,  mod  fire-balls  are  obferved  to  move 
from  north  to  fouth,  or  from  north-eaft  to  fouth- weft. 
Motion  being  once  imprefled,  the  mafs  traverfes  other 
media,  capable  of  fupplying  new  principles,  which 
(till  increafing  the  weight,  determine  the  curve  ;  and 
when  at  length  the  principles  which  are  at  work,  and 
which  iffue  in  all  diredions,  have  attained  the  requisite 
proportion  for  extinguiftiing  the  elements  in  the  birth 
of  the  compound,  the  grand  operation  is  announced  by 
the  explofion,  and  the  produft  takes  its  place  among 
the  folids.” — That  the  ftones  in  queftion  are  produced 
by  chemical  combination  in  the  higher  regions  of  the 
atmofphere,  and  that  they  are  thus  formed  from  their 
own  elements,  are  fuppofitions  fully  as  probable  as  any 
that  have  been  advanced  on  the  fubjeft  ;  but  whether 
the  union  of  their  parts  be  effected  in  the  manner  de¬ 
tailed  by  M.  Izarn,  we  are  unable  to  determine,  both 
becaufe  we  are  uncertain  if  we  perfectly  comprehend 
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his  meaning,  and  becaufe  our  range  of  data  Is  as  yet  too 
circumfcribed,  to  warrant  any  fpecific  or  decifive  con- 
clufions. 

A  much  bolder  theory  has  been  fuggefled,  and  its 
poffibilky  demondrated  by  the  celebrated  French  adro- 
nomer,  La  Place,  wlio  (hews,  that  meteorolites  may  be 
the  produ&s  of  lunar  volcanoes.  As  this  romantic 
view  of  the  fubjeCf  has  obtained  the  fuffrages  of  fome 
men  of  fcience,  and  has  excited  the  ridicule  of  others, 
we  fhall  prefent  the  reafoning  on  which  it  is  founded, 
in  the  popular  and  perfpicuous  language  of  Dr  Hutton 
of  Woolwich. 

“  As  the  attra&ion  of  gravitation  extends  through 
the  whole  planetary  fydem,  a  body  placed  at  the  fur- 
face  of  the  moon  is  affe&ed  chiefly  by  two  forces,  one 
drawing  it  toward  the  centre  of  the  earth,  and  another 
drawing  it  toward  that  of  the  moon.  The  latter  of  thefe 
forces,  however,  near  the  moon’s  furface.  is  incomparably 
the  greater.  But,  as  we  recede  from  the  moon,  and  ap¬ 
proach  toward  the  earth,  this  force  decreafes,  while  the 
other  augments  ;  till  at  lad  a  point  of  dation  is  found 
between  the  two  planets,  where  thefe  forces  are  exaClly 
equal,  fo  that  a  body  placed  there  mud  remain  at  red"; 
but  if  it  be  removed  dill  nearer  to  the  earth,  then  this 
planet  would  have  the  fuperior  attraction,  and  the  body 
mud  fall  towards  it.  If  a  body  then  be  projected  from 
the  moon  towards  the  earth,  with  a  force  fufficient  to 
carry  it  beyond  the  point  of  equal  attraction,  it  mud  ne- 
Ceflfarily  fall  on  the  earth.  Such  then  is  the  idea  of  the 
manner  in  which  the  bodies  mud  be  made  to  pafs  from 
the  moon  to  the  earth,  if  that  can  be  done,  the  pojjibi- 
fity  of  which  is  now  neceffary  to  be  confidered. 

“  Now,  fuppofing  a  mafs  to  be  projected  from  the 
moon,  in  a  direct  line  towards  the  earth,  by  a  volcano, 
or  by  the  production  of  deam  by  fubterranean  heat ;  and 
fuppofing  for  the  prefent  thefe  two  planets  to  remain  at 
red  *,  then  it  has  been  demondrated,  on  the  Newtonian 
edimation  of  the  moon’s  mafs,  that  a  force  projecting 
the  body  with  a  velocity  of  12,000  feet  in  a  fecond, 
would  be  fufficient  to  carry  it  beyond  the  point  of  equal 
attraction.  But  this  edimate  of  the  moon’s  mafs  is 
now  allowed  to  be  much  above  the  truth  ;  and  on  M. 
la  Place’s  calculation,  it  appears  that  a  force  of  little 
more  than  half  the  above  power  would  be  fufficient  to 
produce  the  effect,  that  is,  a  force  capable  of  project¬ 
ing  a  body  with  a  velocity  of  lefs  than  a  mile  and  a 
half  per  fecond.  But  we  have  known  cannon  balls 
projected  by  the  force  of  gunpowder,  with  a  velocity 
of  2500  feet  per  fecond  or  upwards,  that  is,  about  half 
a  mile.  It  follows,  therefore,  that  a  proje&ile  force, 
communicating  a  velocity  about  three  times  that  of  a 
cannon  ball,  would  be  fufficient  to  throw  the  body 
from  the  moon  beyond  the  point  of  equal  attraction,  and 
caufe  it  to  reach  the  earth.  Now  there  can  be  little 
doubt  that  a  force  equal  to  that  is  exerted  by  volcanoes 
on  the  earth,  as  well  as  bv  the  production  of  deam  by 
fubterranean  heat,  when  we  confider  the  huge  maffes  of 
rock,  fo  manv  times  larger  than  cannon  balls,  thrown 
on  ffieh  occasions  to  heights  alfo  fo  much  greater.  We 
may  eafily  imagine,  too,  fueli  caufe  of  motion  to  exid 
in  the  moon  as  well  as  in  the  earth,  and  that  in  a  fupe- 
rior  degree,  if  we  mav  judge  from  the  fuppofed  fymp- 
toms  of  volcanoes  recently  obferved  in  the  moon  by 
the  powerful  tubes  of  Dr  Herfchtl ;  and  dill  more,  if 
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we  confider  that  all  projeftions  from  the  earth  differ  an  Mete*L 
enormous  refidance  and  diminution,  by  the  denfe  atnief- 
phere  of  this  planet  ;  while  it  has  been  rendered  pro- 
bable,  from  optical  confiderations,  that  the  moon  ha  $ 
little  or  no  atmofphcre  at  all,  to  give  any  fueli  refid¬ 
ance  to  projectiles. 

“  Thus  then  we  are  fully  authorized  in  eondudino- 
that  the  cafe  of  pojfibilily  is  completely  made  out ;  that, 
a  known  power  exiils  in  nature,  capable  of  producing 
the  foregoing  effea,  of  detaching  a  mafs  of  matter  from 
the  moon,  and  transferring  it  to  the  earth  in  the  form 
of  a  darning  meteor,  or  burning  done  ;  at  the  fame  time 
we  are  utterly  ignorant  of  any  other  procefs  in  nature 
by  which  the  fame  phenomenon  can  be  produced.  Ha¬ 
ving  thus  difeovered  a  way  in  which  it  is  pofflble  to 
produce  thofe  appearances,  we  fhall  now  endeavour  to 
Ihow,  from  all  the  concomitant  circumftances,  that  thefe 
accord  exceedingly  well  with  the  natural  effects  of  the 
fuppofed  caufe,  and  thence  give  it  a  very  high  degree 
of  probability. 

“  This  important  defideratum  will  perhaps  be  bed 
attained,  by  examining  the  confequences  of  a  fubdance 
fuppofed  to  be  proje&ed  by  a  volcano  from  the  moon 
into  the  fphere  of  the  earth’s  fuperior  attra&ion  ;  and 
then  comparing  thofe  with  the  known  and  vifible  phe¬ 
nomena  of  the  blazing  meteors  or  burning  dones  that 
fall  through  the  air  on  the  earth.  And  if  in  this  com- 
parifon  a  driking  coincidence  or  refemblance  ffiall  al¬ 
ways  or  modly  be  found,  it  will  be  difficult  for  the  hu¬ 
man  mind  to  redd  the  perfuafion  that  the  affumed  caufe 
involves  a  dtgree  of  probability  but  little  fhort  of  cer¬ 
tainty  itfelfl  Now  the  chief  phenomena  attending 
thefe  blazing  meteors  or  burning  dones,  are  thefe  : 

I.  That  they  appear  or  blaze  out  fuddenly.  2.  That 
they  move  with  a  furprifing  rapid  motion,  nearly  hori¬ 
zontal,  but  a  little  inclined  downwards.  3.  That  they 
move  in  feveral  different  directions  with  refpeCt  to  the 
points  of  the  compafs.  4.  That  in  their  flight  they 
yield  a  loud  whizzing  found.  5.  That  they  common¬ 
ly  burd  with  a  violent  explofion  and  report.  6.  That 
they  fall  on  the  earth  with  great  force  in  a  Hoping  di¬ 
rection.  7.  That  they  are  very  hot  at  fird,  remain  hot 
a  confiderable  time,  and  exhibit  vifible  tokens  of  fufion 
on  their  furface.  8.  That  the  fallen  dony  maffes  have 
all  the  fame  external  appearance  and  contexture,  as 
well  as  internally  the  fame  nature  and  compofition* 

9.  That  they  are  totally  different  from  all  our  t  erred  rial 
bodies,  both  natural  and  artificial. 

“  Now  thefe  phenomena  will  naturally  compare  with, 
the  circumdances  of  a  fubdance  projt&ed  by  a  lunar 
volcano,  and  in  the  order  in  which  they  are  hen  enu¬ 
merated.  And  fird,  with  refpeCl  to  the  leading  cir- 
cum  dance,  that  of  a  fudden  blazing  meteoric  appear¬ 
ance,  which  is  not  that  of  a  final]  bright  fpark,  firH  feen 
at  an  immenfe  di dance,  and  then  gradually  increafing 
with  the  diminution  of  its  didance.  And  this  cireum- 
dance  appears  very  naturally  to  refult  from  the  affumed 
caufe.  For,  the  body  being  projeCled  from  a  lunar 
Volcano,  may  Well  be  fuppofed  in  an  ignited  date,  like 
inflamed  matter  thrown  up  by  our  terredrial  volcanoes, 
wffiich  paffing  through  the  comparatively  vacuum,  in 
the  fpace  between  the  moon  and  the  earth’s  fenfilde  at- 
mofj’hcre,  it  will  nre' ably  enter  tfie  fuperior  parts  of 
this  atmofphere  ivith  but  little  diminution  of  its  origi¬ 
nal 
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^fcteoro-  rial  heat ;  from  which  circumftance,  united  with  that 
of  its  violent  motion,  this  being  io  or  12  times  that  ot. 
a  cannon  ball,  and  through  a  part  of  the  atraoiphere 
probably  confuting  chiefly  of  the  inflammable  gas  riling 
from  the  earth  to  the  top  of  the  atmofphere,  the  body 
jmay  well  be  fuppofed  to  be  fuddenly  inflamed,  as  the 
natural  effe£t  of  thefe  circumftanees  \  indeed  it  would 
be  furprifing  if  it  did  not.  From  whence  it  appears, 
that  the  fudden  inflammation  of  the  body,  on  entering 
the  earth’s  atmofphere,  is  exactly  what  might  be  ex¬ 
pelled  to  happen. 

“  2.  To  traee  the  body  through  the  earth’s  at- 
mofpkere  ;  we  are  to  obferve  that  it  enters  the  top 
of  it  with  the  great  velocity  acquired  by  defeending 
from  the  point  of  equal  attraction,  which  is  fuch  as 
would  carry  the  body  to  the  earth’s  furtaee  in  a  very 
few  additional  feconds  of  time  if  it  met  with  110  obftruc- 
tion.  But  as  it  enters  deeper  in  the  atmofphere,  it 
meets  with  ftill  more  and  more  refinance  from  the  in- 
.creafing  denfity  of  the  air,  by  which  the  great  velocity 
of  fix  miles  per  fecond  muft  foon  be  greatly  reduced 
to  one  that  will  be  uniform,  and  only  a  fmall  part  of 
its  former  great  velocity.  This  remaining  part  of  its 
motion  will  be  various  in  different  bodies,  being  more 
or  lefs  as  the  body  is  larger  or  fmaller,  and  as  it  is 
more  or  lefs  fpecifically  heavy ;  but,  for  a  particular  in- 
flanee,  if  the  body  were  a  globe  of  1 2  inches  diameter, 
and  of  the  fame  gravity  as  the  atmofpheric  flones,  the 
motion  would  decreafe  fo  as  to  be  little  more  than  a 
quarter  of  a  mile  per  fecond  of  perpendicular  defeent. 
JSJow  while  the  body  is  thus  defeending,  the  earth  itfelf 
is  affe&ed  by  a  tivofold  motion,  both  the  diurnal  and 
the  annual  one,  with  both  of  whieh  the  defeent  of  the 
body  is  to  be  compounded.  The  earth’s  motion  of  ro¬ 
tation  at  the  equator  is  about  1 7  miles  in  a  minute,  or 
two-levenths  of  a  mile  in  a  fecond  *,  but  in  the  middle 
latitudes  of  Europe  little  more  than  the  half  of  that, 
or  little  above  half  a  quarter  of  a  mile  in  a  feeond  ;  and 
if  we  compound  this  motion  with  that  of  the  defeending 
•body,  as  in  mechanics,  this  may  eaufe  the  body  to  ap¬ 
pear  to  defeend  obliquely,  though  but  a  little,  the  mo¬ 
tion  being  nearer  the  perpendicular  than  the  horizontal 
direClion.  But  the  other  motion  of  the  earth,  or  that 
in  its  annual  eourfe,  is  about  20  miles  in  a  fecond, 
which  is  80  times  greater  than  the  perpendicular  de¬ 
feent  in  the  inltance  above  mentioned  \  fo  that,  if  this 
motion  be  compounded  with  the  defeending  one  of  the 
body,  it  muft  neceffarily  give  it  the  appearance  of  a 
very  rapid  motion,  in  a  dire&ion  nearly  parallel  to  the 
horizon,  but  a  little  declining  dowmwards.  A  circum- 
fiance  which  exa&ly  agrees  with  the  appearances  of 
thefe  meteoric  bodies,  as  ftated  in  the  feeond  artiele  of 
the  enumerated  phenomena. 

“  3.  Again,  with  regard  to  the  apparent  dire&ion  of 
the  body  5  this  will  evidently  be  various,  being  that 
compounded  of  the  body’s  defeent  and  the  dire&ion.  of 
the  earth’s  annual  motion  at  the  time  of  the  fall,  which 
is  itfelf  various  in  the  different  feafons  of  the  year,  ac¬ 
cording  to  the  dire&ion  of  the  feveral  points  of  the 
ecliptic  to  the  earth’s  meridian  or  axis.  Ufually,  how¬ 
ever,  from  the  great  exeefs  of  the  earth’s  motion  above 
that  of  the  falling  body,  the  dire&ion  of  this  muft  ap¬ 
pear  to  be  nearly  oppofite  to  that  of  the  former.  And 
in  faCl  this  exactly  agrees  with  a  remark  made  by  Dr 


Hall  v,  in  his  account  o;  the  meteors  in  his  paper  Meteorn- 
abo vc  given,  here  lie  lays  that  the  direction  c;  At  x  e- 
meteor  s  motion  ;va'  exactly  opposite  to  uiai  o*  iUe 
earth  in  her  orbit.  And  it  tnis  mua  generally  re  round 
to  be  the  cafe,  it  will  prove  a  power  tui  comninatiun  of 
this  theory  of  the  lunar  iubilances.  Untoitunatciy, 
however,  the  obfervations  on  this  point  are  very  iew, 
and  moftly  inaeeurate  \  the  angle  or  direction  of  the 
fallen  ftones  lias  not  been  recorded  ;  and  that  of  the 
flying  meteor  commonly  miitaken,  all  the  various  ob-  v 
fervers  giving  it  a  different  eourfe,  fome  even  dirc&ly 
the  reverfe  of  others.  In  future,  it  will  be  very  ad- 
vifable  that  the  obfervers  of  fallen  ftones,  obferve  and 
record  the  direction  or  bearing  of  the  perforation  made 
by  the  body  in  the  earth,  whieh  will  give  us  perhaps 
the  eourfe  of  the  path  nearer  than  any  other  oblerva- 
tion. 

“  4.  In  the  flight  of  thefe  meteoric  ftones,  it  is  com¬ 
monly  obferved,  that  they  yield  a  loud  whizzing  found. 

Indeed  it  -would  be  furprifing  if  they  did  not.  For  if 
the  like  found  be  given  by  the  fmooth  and  regularly- 
formed  cannon  ball,  and  heard  at  a  conftderable  dis¬ 
tance,  how  exceedingly  great  muft  be  that  of  a  body 
fo  much  larger,  whieh  is  of  an  irregular  form  and  fur- 
faee  too,  and  ftriking  the  air  with  50  or  1 00  times  the 
velocity. 

“  3.  That  they  commonly  burft  and  fly  in  pieces  m 
their  rapid  flight,  is  a  circumftance  exceedingly  likely 
to  happen,  both  from  the  violent  ftate  of  fufion  on  their 
furfaee,  and  from  the  extreme  rapidity  of  their  motion 
through  the  air.  If  a  grinding  ftone,  from  its  quick 
rotation,  be  fometimes  burft  and  fly  in  pieces,  and  if 
the  fame  thing  happen  to  cannon  balls  when  made  of  v 

ftone  and  difeharged  with  eonfiderable  veloeily,  merely 
by  the  fri&ion  and  refiftance  of  the  air  ;  how  much 
more  is  the  fame  to  be  expe&ed  to  happen  to  the  at¬ 
mofpheric  ftones,  moving  with  more  than  50  times  the 
velocity,  and  when  their  furfaee  may  well  be  fuppofed 
to  be  partly  loofened  or  diftolvcd  by  the  extremity  cf 
the  heat  there. 

“  6.  That  the  ftones  ftrike  the  ground  with  a  great 
force,  and  penetrate  to  a  eonfiderable  depth,  as  is  ufu- 
ally  obferved,  is  a  eireumftanee  only  to  be  expe&ed 
from  the  extreme  rapidity  of  their  motion,  and  their 
great  weight,  when  we  confider  that  a  cannon  ball,  or 
a  mortar  ihell,  will  often  bury  itfelf  many  inches,  or 
even  fome  feet  in  the  earth. 

“  7.  That  thefe  ftones,  when  foon  fought  after  and 
found,  are  hot,  and  exhibit  the  marks  of  recent  fufion, 
are  alfo  the  natural  confequences  of  the  extreme  degree 
of  inflammation  in  which  their  furfaee  had  been  put 
during  their  flight  through  the  air. 

“  8.  That  thefe  ilony  maffes  have  all  the  fame  ex¬ 
ternal  appearance  and  contexture,  as  well  as  internally 
the  fame  nature  and  compofition,  are  circumftanees  that 
ftrongly  point  out  an  identity  of  origin,  whatever  may 
be  the  eaufe  to  which  they  owe  fo  generally  uniform  a 
conformation.  And  when  it  is  confldered, 

u  9.  That  in  thofe  refpe&s  they  differ  totally  from 
all  terreftrial  compofltions  hitherto  known  or  difeover- 
ed,  they  lead  the  mind  ftrongly  to  aferibe  them  to  fome 
other  origin  than  the  earth  we  inhabit  \  and  none  fo 
likely  as  coming  from  our  neighbouring  planet. 

“  Upon  the  whole  then  (continues  Dr  Hutton),  it 

appears 
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appears  highly  probable,  that  the  flaming  meteors,  and 
t  the  burning  ftones,  that  fall  on  the  earth,  are  one  and 
the  fame  thing.  It  alfo  appears  impofliblc,  or  in  the 
extreme!!  degree  improbable,  to  afcribe  thefe  either  to 
a  formation  in  the  fuperior  parts  of  the  atmofphere,  or 
to  the  eruptions  of  terre;lrial  volcanoes,  or  to  the  gene¬ 
ration  by  lightning  ftriking  the  earth.  But,  on  the 
other  hand,  that  it  is  poflible  for  fuch  mafles  to  be  pro¬ 
jected  from  the  moon  fo  as  to  reach  the  earth  ;  and  that 
all  the  phenomena  of  thefe  meteors  or  falling  ftones, 
having  a  furprifing  conformity  with  the  circumftances 
of  mafles  that  may  be  expelled  from  the  moon  by  na¬ 
tural  caufes,  unite  in  forming  a  body  of  ftrong  evi¬ 
dence,  that  this  is  in  all  probability  and  adlually  the 
cafe. 

M.  Poiffon,  an  ingenious  French  mathematician,  has 
{hown  by  an  algebraical  calculation,  the  poflibility  of  a 
projectile  reaching  our  planet  from  the  moon.  His 
calculation,  however,  which  may  be  found  in  the  work 
of  Izarn,  quoted  above,  (p.  238.  et  feq.)  proceeds  on 
the  fuppofition  that  our  fatellite  has  no  atmofphere,  or 
next  to  none.  There  are,  no  doubt,  appearances  which 
feem  to  favour  this  fuppolition,  but  they  do  not  amount 
to  pofitive  proof  of  the  faCt.  Even  could  the  latter  be 
eftablifhed,  the  combuflion  of  a  volcano,  without  the 
prefence  of  atmofpheric  air,  would  remain  to  be  explain¬ 
ed.  But,  granting  this  difficulty  too  to  be  furmounted, 
there  are  other  circumftances  which  we  cannot  eafily 
reconcile  to  the  lunar  hypothefis.  The  occaftonal  ar¬ 
rival  of  fragments  of  lava  on  the  earth’s  furface,  w’ould 
argue,  on  a  fair  computation  of  chances,  fuch  a  copious 
discharge  of  volcanic  matters,  that  the  moon,  by  this 
time,  would  confift  of  hardly  any  thing  elfe.  Again, 
if  we  may  be  allowed  to  reafon  from  analogy,  the 
volcanic  productions  of  the  moon  (hould  exbibit  varieties 
of  afpeft  and  competition  like  thofe  with  which  wre  are 
acquainted,  and  not  a  definite  and  precife  number  of 
the  fame  ingredients.  We  may  alfo  remark,  that  the 
foft  and  incoherent  ftate  of  feveral  of  the  recent  fpeci- 
mens  of  meteorolites  can  ill  accord  with  their  fuppofed 
paflage  through  any  confiderable  portion  of  fpace  ;  and 
that  the  l’Aigle  phenomenon,  which  is  fo  diftinCily 
recorded,  evidently  fuggefts  the  notion  of  inftantaneous 
formation  in  the  atmofphere.  And,  though  this  view 
of  the  fubjeCl  may  be  regarded  by  fome  as  inexplicable, 
we  cannot  conceive  that  it  is  more  fo  than  the  doClrine 
of  cryftallization,  or  than  many  of  the  refults  of  chemi¬ 
cal  combination,  whofe  exiftence  it  is  impoffible  to 
deny.  Thefe  and  other  arguments  may,  we  apprehend, 
be  fairly  urged  againft  any  theory  which  attempts  to 
explain  the  hiftory  of  meteors  by  the  agency  of  lunar 
volcanoes. 

The  hypothefis  of  Dr  Chladni,  which  likewife  boafts 
of  its  advocates,  though  ftill  more  extravagant  than  the 
preceding,  deferves  to  be  ftated.  As  earthy,  metallic, 
and  other  particles  form  the  principal  component  parts 
of  our  planet,  among  which  iron  is  the  prevailing  part, 
other  planetary  bodies,  he  affirms,  may  confift  of  fimilar, 
♦r,  perhaps,  the  fame  component  parts,  though  com- 
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may  alfo  be  denfe  matters  accumulated  in  fmaller  maf- 
fes,  without  being  in  immediate  connexion  with  the  lar¬ 
ger  planetary  bodies,  difperfed  throughout  infinite  {pace, 
and  which,  being  impelled  either  by  fome  projecting 
powrer  or  attraction,  continue  to  move  until  they  ap¬ 
proach  the  earth,  or  fome  other  body  }  when,  being 
overcome  by  attractive  force,  they  immediately  fall 
down.  By  their  exceeding  great  velocity,  ftill  increaf- 
ed  by  the  attraction  of  the  earth  and  the  violent  friction 
in  the  atmofphere,  a  ftrong  eleCtricity  and  heat  mult 
neceffarily  be  excited,  by  which  means  they  are  reduced 
to  a  flaming  and  melted  condition,  and  great  quantities 
of  vapour  and  different  kinds  of  gafes  are  thus  dilen- 
gaged,  which  diftend  the  liquid  mafs  to  a  nionftrous 
fize,  till,  by  a  ftill  farther  expanfion  of  thefe  elaftic 
fluids,  they  mult  at  length  difplode.  That  portions  of 
cofmical  matter  are  allowed  to  revolve  in  fpace,  and  to 
terminate  their  career  on  the  furface  of  a  planet,  is  a 
pofition  too  gratuitous  and  vague,  to  be  readily  admit* 
ted,  but  the  belief  of  which  involves  no  principle  of 
atheifm  or  impiety,  as  fome  of  Dr  Chladni’s  antagonifts 
have  very  unhandfomely  infinuated.  If  worlds  difap- 
pear  and  others  fpring  into  exiftence,  a  fportive  imagina¬ 
tion  may  be  permitted  to  indulge  in  the  innocent  lup- 
pofition,  that  fragments  of  their  materials  are  detached 
from  their  fraCtured  mafles,  and  obey  thofe  laws  of 
attraction  which  feem  to  extend  their  influence  to  tho 
remoteft  comers  of  the  univerfe. 

Such  of  our  readers  as  are  folicitous  of  obtaining 
more  ample  information  on  the  fubjeCt  of  this  article, 
may  confult  foam's  Lithologie  Atmofpherique ;  Biot's 
Relation  d'un  Voyage  fait  dans  le  departement  del'Orne9 
pour  con/i a  ter  la  reatite  d'un  Meteore  obferve  a  I'Aigle ; 
Bottiger's  Obfervations  on  the  Accounts  g^ven  by  ancient 
authors  of  Stones  faid  to  have  fallen  from  the  Clouds  ; 
Fulda's  Memoir  on  Fire-balls ;  Cavaito's  Elements  of 
Natural  Philofophy  ;  Klaproth  on  Meteoric  Stones  ;  Sol - 
dani's  Account  of  the  Tuf can  Meteor  ;  Chladni' s  Treatife 
on  the  Siberian  Mafs  of  Iron  ;  Mr  Edward  King's 
Remarks  concerning  Stones  jaid  to  have  fallen  from  the 
Clouds;  and  feveral  of  the  more  recent  tranlaCtions  of 
learned  focieties  and  periodical  fcientific  communica¬ 
tions,  as  thofe  of  the  Royal  Society  of  London,  of  the 
Inftitute  at  Paris,  the  Journal  de  Phyfique,  Annales  de 
Chimie,  Bibliotheque  Britannique,  Decade  Philolophi- 
que,  Journal  des  Mines,  Philofophical  Magazine,  Ni- 
cholfon’s  Journal,  &c.  8tc. 

METEOROLOGICAL,  fomething  belonging  t® 
meteors. 

METEOROLOGICAL  Journal ,  is  a  table  recording  the 
daily  ftate  of  the  air,  exhibited  by  the  barometer, 
thermometer,  hygrometer,  anemometer,  and  other  me¬ 
teorological  inftruments.  We  have  many  journals  of 
this  kind,  kept  at  the  houfe  of  the  Royal  Society, 
and  by  different  obfervers  in  other  places,  in  the  Phi¬ 
lofophical  Tran  faCtions,  the  Memoirs  of  the  Academy 
of  Sciences,  and  fimilar  publications. 
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INTRODUCTION. 

METEOROLOGY  is  that  part  of  natural  fcience 
which  treats  of  the  changes  that  take  place  in  our 
atmofphere,  as  they  are  perceptible  to  our  fenfes,  or  as 
they  are  indicated  by  certain  in  liniments  which  the  in¬ 
genuity  of  man  or  accident  has  difeovered  to  anfwer 
that  purpofe.  In  as  far  as  it  deferibes  the  phenomena 
produced  by  fueh  changes,  meteorology  is  a  depart¬ 
ment  of  natural  hiftory  ;  but  in  its  attempts  to  account 
for  the  appearances,  it  is  almolt  entirely  dependent  on 
Natural  Philosophy  and  Chemistry. 

The  connexion  of  Meteorology  with  Chemistry 
is  fuftieiently  evident  to  thofe  who  take  only  a  fuper- 
ficial  view  of  the  fubjedl,  though  it  has  only  of  late  at¬ 
tracted  the  notice  of  philofophers.  That  the  air  is 
fometimes  hotter  and  fometimes  colder  than  ufual }  that 
it  is  at  one  time  much  rarefied,  and  at  another  greatly 
condenfed  *,  now  uncommonlv  dry,  and  now  furcharged 
with  moiflure — are  circumftances  that  daily  meet  the 
fenfes  of  the  moil  cafuai  obferver,  as  they  are  cireum- 
ftances  that  powerfully,  and  often  unpleafantly,  arreft 
his  attention.  That  thefe  changes  are  the  refult  of  de- 
compofitions  and  combinations  that  are  continually  go¬ 
ing  on  in  the  atmofphere,  and  of  new  modifications  of 
its  component  principles,  is  manifelf  to  him  who  is  ac¬ 
quainted  merely  with  the  firll  elements  of  modern  che- 
millry. 

Indeed  to  modern  chemiftry  this  fcience  is  indebted 
for  the  progrefs  it  has  made  within  the  laft  50  years  *, 
a  period  which  may  be  confidered  as  the  fecond  epoch 
of  meteorology.  In  fa£l,  this  fcience  is  Hill  in  its  in¬ 
fancy  ',  but  from  the  ardour  with  which  it  is  now  culti¬ 
vated,  from  the  abilities  of  the  philofophers  who  are  en¬ 
gaged  in  the  fludy,  and  from  the  progrefs  that  is  daily 
making  in  the  kindred  fciences,  we  may  reafonably 
look  forward  to  a  period,  at  no  great  diftance,  when  it 
ifhall  pleafe  the  great  Author  of  nature  to  unveil  many 
of  thofe  wonders  which  are  now  involved  in  darknefs 
find  obfeurity,  and  permit  us  to  controu!  the  jarring 
elements,  as  lie  has  allowed  us  to  exercife  dominion  over 
the  beafts  of  the  earth,  the  fowls  of  the  air,  and  the 
fifhes  of  the  fea. 

A  late  ingenious  writer  on  the  climate  of  Britain  has 
fuggefted  forae  ufeful  hints  for  the  improvement ^of  me¬ 
teorology,  which  we  fhall  here  extra#.  il  With  this 
view,  our  firft  Rep  muff  be  that  recommended  by  Mr 
Kirwan  and  others,  to  eflablifh  correfponding  focieties 
in  different  parts  of  the  world  *,  thefe  focieties  muff  be 
furni (lied  with  fimilar  apparatus,  equally  adjufted,  and 
graduated  in  their  conftru&ion,  for  making  obfervations 
on  the  weather.  In  our  own  illand  it  will  be  neceffary 
to  procure  regifters,  carefully  kept,  from  the  different 
parts  of  the  fea  coaft,  and  from  thofe  parts  of  the  coun¬ 
try  fituated  in  the  interior.  The  various  Rates  of  the 
barometer,  thermometer,  hygrometer,  and  ele&rofcope, 
Riould  be  carefully  noted  5  with  the  variations  and  the 
degrees  of  wind,  as  well  as  the  diurnal  and  nofturnal 
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afpeft  of  the  heavens  diferiminately  marked  5  the  ap¬ 
pearance  of  the  Iky  \  and  in  familiar  language,  fuch  as 
might  be  underRood  by  the  refpeftive  and  diftant  ob- 
fervers  ;  for  inRance,  whether  the  fun  is  totally  or  par¬ 
tially  obfeured  by  vapour  j — whether  the  clouds  are 
mottled,  or  fleaky  *, — whether  they  affume  the  appear¬ 
ance  of  horizontal  Rreaks,  or  appear  in  radii  apparently 
from  a  centre — or  in  maffes  of  denfe  vapour — or 
loofc  and  fleecy— -or  thofe  familiarly  known  by  the 
name  of  mare-tail  clouds — with  any  other  new  or  ac- 
cuRomcd  phenomena.  The  common  terms  fair,  cloudy , 
or  wet,  are  infufflcicnt  for  forming  a  judgment  of  the 
weather  *,  as  the  term  fair  is  generally  at  prefent  ex- 
preffed  only  in  oppofition  to  rain,  without  diftinguifh- 
ing  whether  the  atmofphere  is  obfeure,  dull,  or  bright. 
The  appearance  of  the  Rratum  of  air  on  the  earth’s  fur- 
face,  that  is,  the  /pace  between  the  clouds  and  the  earthy 
fhould  be  always  accurately  deferibed.^  Is  there  a  blue 
haze,  white  miff,  and  denfe  fog  ?  or  is  the  air  tranfpa- 
rent  ?  which  is  the  cafe  when  diftant  objefts  appear 
more  than  commonly  diftin#  and  near  to  the  eye  of  the 
obferver  :  the  temperature  of  the  ocean  at  full  tide  fhould 
be  frequently  ascertained,  as  it  will  be  found  to  have 
eonfiderable  influence  in  thefe  refpeds  on  an  infular  coun¬ 
try.  By  the  remarks  of  obfervers,  ftationed  in  various 
parts  of  our  coafts,  we  fhould  foon  be  enabled  to  difeo- 
ver  when  vapour  is  wafted  in  from  the  fea,  or  genera¬ 
ted  by  the  aqueous  and  vegetable  furface  of  our  ifiand. 
During  a  north-weft  wind,  which  is  frequently  attend¬ 
ed  with  ftorms  of  hail  and  rain,  and  ufually  experienced 
in  the  fpring,  an  obferver  ftationed  on  the  coaft  of  Sligo 
in  Ireland,  or  Denbighfhire  in  Wales,  might  afeertain 
whether  the  difpofition  of  the  atmofphere  to  ftorm  and 
cloud  came  in  with  the  air  from  the  Atlantic  ocean, 
or  was  generated  by  the  vapours  of  our  own  ifland.  It 
would  be  defirabie  alfo  again,  that  the  temperature  and 
blue  hazy  appearance  of  the  atmofphere  during  the 
north-eaft  winds,  fo  common  in  May  and  June,  Riould  be 
noticed  by  obfervers  on  the  north-eaft  coaft,  in  the  coun¬ 
ties  of  York,  Lincoln,  Effex,  and  Kent  j  and  by  others, 
on  the  oppofite  weftern  coafts  of  Pembroke,  Devon,  and 
Cornwall,  fo  as  to  determine  what  changes  in  tempera¬ 
ture  this  wind  undergoes  in  its  paffage  over  the  ifland y 
and  whether  or  not  the  degree  of  haze  increafes  or  dir 
minifhes  by  its  progrefs  from  either  quarter  *,  and  whe¬ 
ther  the  vapour  is  more  or  lefs  difpofed  to  produce  ftorms  ? 

By  fuch  comparative  obfervations  on  the  coaft,  con¬ 
joined  with  thofe  made  by  others  in  the  central  parts 
of  the  kingdom,  we  might  rapidly  proceed  in  meteo¬ 
rological  fcience,  or,  as  it  is  commonly  called,  a  know¬ 
ledge  of  the  weather.  The  obfervations  made  in  the 
interior  of  the  country  would  enable  us  at  all  times  to 
trace  the  origin  and  progrefs  of  ftorms  :  in  fituations 
where  tillage  or  pafturage  is  moft  attended  to,  the  ef- 
fe&s  of  fpring  frofts  and  blights  Riould  be  particularly 
noticed,  as  well  as  the  firft  appearance  of  the  aphis  and 
coccus,  the  caterpillar  and  larvae  of  other  infers,  on 
fruit  trees,  and  particularly  thofe  peculiar  to  the  hop 
plantations .  The  firft  opening  of  the  vernal  foliage  on 
4  U  trees 
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trees  and  hedges  in  the  fpring,  fhould  likewife  be  re¬ 
marked,  and  Compared  with  the  Rarting  up  grafs  on  the 
highly  manured  paitures  in  the  neighbourhood  of  towns, 
and  on  thofe  alfo  aflifi ed  with  manure,  as  well  as  the  na¬ 
tural  herbage  on  the  commons  and  waites.  Some  at¬ 
tention  fhould  be  paid  to  the  effeds  of  thunder  Rorms, 
in  deflroying  the  aphis  and  other  deRrudive  infeds,  the 
peft  of  fruit  and  hop  plantations  *,  and  the  firft  appear¬ 
ance  ol  the  mildew  or  ruR  on  wheat  fhould  be  particu¬ 
larly  obferved,  and  remarks  made  to  afeertain,  whether 
or  not  the  moiRure,  which  occafions  the  difeafe  in  its 
commencement  was  attended  with  wind  and  rain,  or  a 
clofe  damp  Hate  of  the  air.  The  different  kinds  of  foil, 
where  the  crops,  from  the  difeafe,  fuffered  moR,  fhould 
be  noticed,  and  the  fituation  of  the  land  for  ventilation, 
with  the  height  of  the  fences,  fize  of  inclofures,  and  vi¬ 
cinity  to  coppices,  trees,  or  hedge-rows 

T  he  importance  of  the  fiudy  of  meteorology  requires 
little  elucidation.  In  climates  where  the  fucceffion  of 
feafons  is  nearly  Rated  and  regular,  where  the  periods 
of  parching  drought  or  deluging  torrents,  of  the  tempef- 
tuous  hurricane  or  the  refrefhing  breeze,  are  fixed  and 
afeertained,  mankind  has  little  to  do,  but  exped  the 
dreaded  changes,  and  provide  againft  their  devaluations  ; 
but  in  countries  like  our  own,  where  all  the  viciffitudes 
©f  feafons  may  take  place  in  the  courfe  of  a  few  hours, 
it  is  of  the  higheft  confequcnce  to  invefligate  the  nature 
©f  the  change,  and  the  circumRances  that  precede  or 
accompany  it.  To  the  farmer,  the  mariner,  the  tra¬ 
veller,  the  phyfician,  meteorology  is  in  fome  meafure  a 
Rudy  of  neceflity  }  to  the  philofopher  it  is  a  Rudy  of  in- 
terefl  and  delight  5  and  to  the  obferver  of  nature  it  af¬ 
fords  objeds  of  grandeur  and  fublimity  not  to  be  found 
in  any  other  department  of  his  favourite  fcience.  Surely 
nothing  can  contribute  more  to  elevate  the  mind  of  man, 
to  raife  it  “  from  nature  up  to  nature’s  God,”  than  the 
contemplation  of  the  fweeping  whirlwind,  the  dazzling 
lightning,  or  the  awful  thunder. 

Our  limits  will  not  admit  of  our  entering  into  a  his¬ 
torical  detail  of  the  progrefs  of  meteorology  j  but  it 
may  be  proper  in  this  place  to  enumerate  the  principal 
writers  on  this  fcience  both  in  our  own  country  and  on 
the  continent. 

In  this  country,  we  may  reckon  Dr  Kirwan,  (in  his 
ERimate  of  the  Temperature  of  different  Climates”  )*, 
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his  “  Effay  on  the  Variations  of  the  Atmofphere,”  and!  lutr*^ 
in  the  In fli  I  ranfaftions”,  Mr  John  Dalton  (chiefly  tion. 

“  £«  “  Manchefter  Memoirs”),  Col.  Capper  (in  his - - - - 

Oblervations  on  the  Winds  and  Monfoons”).  Mr  w  ■  ° 
Williams  (in  his  “  Climate  of  Great  Britain”),  andn  eCl**' 
■”-*r  Euke  Howard  (m  the  Philofophical  Magazine), 
as  the  principal  cultivators  of  meteorological  know¬ 
ledge  j  and  on  the  continent,  the  names  of  Cotte 
(  “  Traite  de  Meteorologie ,”  and  Journal  de  Physique ) 

Sauflure  f“  EJfaifur  l' Hygrometrie,”  and  Voyage  aux 
Alpes"'),  De  Luc  (a)  f  “  Recherches  fur  les  Modifica¬ 
tions  de  /’ Atmofphere,"  “  Idees  fur  la  Meteorologie  f  and 
other  works),  and  Lamarck  (fee  Journ.  de  Phyf.  paf- 

fim)  ftand  moft  confpicuous  in  this  branch  of  natural 
fcience. 

In  confidering  the  fubjed  of  meteorology,  we  may  ?? 
properly  divide  it  into  feven  general  heads  :  i.  Of  the 
changes  which  take  place  in  the  gravity  of  the  air  *, 

2.  Of  the  changes  of  the  temperature  of  the  air  ;  3.  Of 
the  changes  produced  by  evaporation  and  rain  ;  4.  Of 
the  changes  produced  by  winds ;  5.  Of  atmofpherical 
eledricity  j  6.  Of  meteors,  or  thofe  vifibk  phenomena 
accompanied  with  light,  which  take  place  in  the  atmo¬ 
fphere  or  near  the  furface  of  the  earth  ;  and,  7.  The 
application  of  the  principles  of  meteorology  to  the  ute- 
ful  purpofes  of  life.  Of  thefe  heads,  the  fifth  has  been 
already  fully  confidered  under  Electricity,  and  much 
of  the  fixth  has  been  exhaufled  under  Meteorolite. 

The  remaining  circumRances  will  form  the  fubjeds  of 
the  following  chapters. 

Chap.  I.  Of  the  Changes  which  take  place  in  the 
Gravity  of  the  Air. 

Many  of  the  fads  relating  to  this  part  of  our  fubjed 
have  been  already  anticipated  under  the  article  Baro¬ 
meter,  and  feveral  circumRances  fall  to  be  confidered 
more  properly  under  Pneumatics  than  in  this  place. 

Wc  fftall  here  confine  ourfelves  to  a  general  view  of  the 
changes  in  the  gravity  of  the  atmofphere,  as  indicated 
by  the  barometer,  in  various  fituations  on  or  near  the 
furface  of  the  earth,  and  briefly  examine  the  conclufions 
that  may  be  drawn  from  them. 

The  moR  general  fad  indicated  by  the  barometer  is,  Mercury 
that  this  inRrument  Ihews  us  the  weight  of  a  column  of  Hands  ^ 

air  higheft  at 
the  level  of 

- — - — - the  fea. 


(A)  In ^ again  mentioning  the  name  of  a  philofopher  fo  refpedable  as  M.  de  Luc,  we  embrace  the  firR  oppor- 
tumty  of  doing  him  juRice,  and  of  vindicating  his  charader  againfl  an  unfortunate  mifconception  of  the  late  Pro- 
lellor  Robifon,  a  miRake  which  we  have  inadvertently  contributed  to  diffeminate,  by  quoting  Dr  Robifon’s  flate- 
ment  in  our  account  of  Dr  Black,  where  M.  de  Luc  is  accufed  of  having  arrogated  to  himfelf  Dr  Black’s  difeo- 
very  of  latent  heat . 

M.  de  Luc’s  vindication  of  himfelf  (as  printed  in  the  1 2th  number  of  the  Edinburgh  Review)  is  before  the 
public.  We  owe  it  to  candour  and  juflice  to  acknowledge  our  convidion  that  Dr  Robifon  was  too  haRy  in  his  af- 
lertion,  and  that  M.  de  Luc,  fo  far  from  arrogating  to  himfelf  the  dodrine  of  latent  heat ,  has,  in  various  parts  of 
his  numerous  writings,  exprefsly  mentioned  Dr  Black  as  the  auTior  of  that  dodrine.  This  will  appear  from  the 
following  citations.  In  his  “  Introdudion  a  la  Phyfique  terreRre,”  p.  102,  M.  de  Luc  thus  expreffes  himfelf.  “  Ne 
connoiffant  point  le  feu  latent,  dans  la  vapeur  a  toute  temperature,  dont  la  premiere  decouverte  ejl  due  au  Dr  Black, 
&c.  Again,  p.  232.  of  the  fame  work.  “  Ce  qui  developpoit  l’idee  de  chaleur  latente  par  laquelle  le  Dr  Black 
avoit  defgne  ce phenotnenef — and  at  p.  385,  “  Le  Dr  Black  ayant  decouvert  qu’une  certaine  quantile  de  chaleur 
diiparoit  quand  la  vapeur  dc  l’eau  bouillante  fe  forme,  nomma  ce phenomene  chaleur  latente  dans  la  vapeur.” 

We  truR  that  thefe  quotations,  with  M.  de  Luc’s  own  juflification  of  himfelf  above  referred  to,  will  befuflicicnt 
to  exculpate  him  from  the  charge  of  literary  felony  fo  warmly  brought  againR  him  by  Profeffor  Robifon  •  and  we 
have  no  doubt  the  Profeffor  himfelf,  were  he  Rill  alive,  would  under  fuch  evidence  retrad  his  accufation. 
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Gravity  of  air  whofe  bafe  is“equal  to  the  diameter  of  the  mercury 
the  Air.  *n  tube,  and  whofe  height  is  equal  to  the  extent 

v— ’-v - of  the  atmofphere  above  the  place  of  obfervation.  As 

the  height  of  this  column  muft  vary  in  different  fixa¬ 
tions,  and  muft,  cateris  paribus ,  be  greateft  at  the  level 
of  the  fea,  the  mercury  in  the  tube  will,  under  the 
9  fame  circumftances,  ft  and  higheft  in  fuch  a  fixation. 
Medium  The  medium  height  of  the  barometer  at  the  level  ol 
height  30  fca  is  30  inches,  as  has  been  found  by  obferva tions 

ittchc8,  in  the  Britifh  channel,  and  in  the  Mediterranean  fea, 
at  the  temperatures  of  550  and  6o°  ;  on  the  coaft  of 
Peru  at  the  temperature  of  84°,  and  in  latitude  00  . 
As  we  afeend  above  the  furface  of  the  earth,  the  me¬ 
dium  height  of  the  mercury  diminifties  j  and  fome  late 
obfervations  made  in  balloons  at  a  confiderable  diftance 
above  the  tops  of  the  higheft  mountains,  have  (hewn 
that  in  the  higher  regions  of  the  air,  the  column  ot 
mereury  is  very  confiderably  ftiortened.  This  fact,  as 
we  have  feen  (fee  Barometer),  has  been  ufefully  at- 
plied  to  the  meafuring  of  heights  and  depths  that  can¬ 
not  be  afeertained  by  the  ufual  geometrical  methods. 
As  the  abfolute  gravity  of  the  atmofphere  is  conflantly 
varying  even  in  the  fame  place,  the  column  of  air  prei- 
fing  on  the  furface  of  the  mercury  without  the  tube, 
muft  prefs  with  more  or  lefs  force,  in  proportion  as 
thefe  changes  are  greater  5  and  hence  the  barometer 
points  out  thefe  variations,  falling  when  the  atmofphere 
is  lighter,  and  riling  when  it  is  heavier  than  ufual. 
For  an  account  of  the  obfervations  that  were  made  on 
the  rife  and  fall  of  the  barometer  by  the  earlier  philofo- 
phers,  and  the  attempts  which  were  made  by  them  to 
explain  thefe  phenomena,  fee  BAROMETER. 

It  will  be  of  advantage  here  to  confider  the  varia¬ 
tions  of  the  barometer,  as  they  take  place  in  different 
fixations,  in  order,  if  poftible,  to  point  out  the  cauie 
by  which  thefe  variations  are  produced,  as  this  cauie 
muft  have  confiderable  influence  on  the  changes  of  the 


io  weather.  #  .  . 

Variation  It  is  found,  that  between  the  tropics  the  variations 
of  the  baro-  0f  the  barometer  are  exceedingly  fmall,  and  it  is  re- 
meter  be-  marhable,  that  in  that  part  of  the  world  it  does  not  dc- 
troptes  very  feend  above  half  as  much  for  every  200  feet  of  elevation 
fmall.  as  it  does  beyond  the  tropics  *.  In  the  torrid  zone, 
*Jour.  de  too,  the  barometer  is  elevated  about  \  of  a  line  twice 
Phyf.  1790.  every  jay  .  and  this  elevation  happens  at  the  fame  time 

\xtid  with  the  tides  of  the  feaf. 

As  the  latitude  advances  towards  the  poles,  the  range 
©f  the  barometer  gradually  increases,  till  at .  laft  it 
amounts  to  two  or  three  inches.  This  gradual  increafe 
#  Xirnv.  will  appear  from  the  following  table. 

Irijh  Tranf. 
vol.  iii.  47. 

|  AJiatic 
Researches , 
vol.ii.  Ap¬ 
pendix. 

X  Manet eft. 

Mem.  vol. 
iv. 

§  Ed  in 
Tranf  vol. 

ii. 

1  Tranf 
Philadelph . 
vol.  ii. 

**  Edm. 

Tranf  vol. 
ii.  p.  229. 


Table  of  the  Range  of  the  Barometer . 


Latitude. 

Places. 

Range  of  the  barometer. 

0° 

22  23' 

40  ss 
51  8 

53  *3 

53  23 

39  56 

Peru 

Calcutta 

Naples 

Dover 

Middlewick 

Liverpool 

Peteriburgh 

Gre<'teft. 

0.20  * 
0.77  + 
1.00  t 
2.47  § 
2.00  $ 
2.89  1! 
3-45  ** 

Annual. 

I.80 
I.94 
1.96 
2-77  . 
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There  is,  however,  fome  exception  to  this  general  ^ravit^or 
rule,  as  in  North  America  the  range  of  the  barometer  . 
is  much  lefs  than  in  the  correfponding  European  lati¬ 
tudes.  .  .  , 

The  range  of  the  barometer  is  greater  at  the  level 
of  the  fea  than  on  mountains,  and  in  the  fame  degree 
of  latitude  the  extent  of  the  range  is  in  the  inverfe 
ratio  of  the  height  of  the  place  above  the  level  of  the 
fea. 

It  appears  probable  that  the  barometer  has  a  ten¬ 
dency  to  rife  during  the  day  from  morning  to  evening, 
and  that  this  tendency  is  greateft  between  2  and  9 
P.  M.  the  greateft  elevation  being  at  this  laft  period. 

The  elevation  at  2  differs  from  that  at  9  by  A,  while 
that  at  2  differs  from  the  morning  elevation  only  by 
*  -  and  that  in  certain  climates  the  greateft  elevation 

takes  place  at  2  o’clock #  179I 

The  range  of  the  barometer  is  greater  m  winter  than  ^  'y 
in  fummer,  as  appears  from  fome  obfervations  made  at 
Kendal  during  five  years  5  the  mean  range  from  Goo¬ 
ber  to  March  being  7.982,  and  that  from  April  to 

September  being  only  5*447  f*  ,  , 

When  the  atmofphere  is  ferene  and  fettled  the  mer-.^ 
cury  is  generally  high  ;  and  in  calm  weather,  when  it 
is  inclined  to  rain,  the  mercury  is  low. .  On  the  ap¬ 
proach  of  high  winds  it  finks,  as  it  does  with  a  foutherly 
wind,  but  rifes  very  high  on  the  approach  of  eafterly 
and  northerly  winds.  It  is  found,  however,  that  at  Cal¬ 
cutta  the  mercury  is  higheft  with  north-weft erly  and 
northerly,  and  loweft  with  fouth-eafterly  winds. 

The  mercury  fiiddcnly  falls  011  the  approach  of  tem- 
pefts,  and  during  their  continuance  undergoes  great  of- 

cillations.  .  r  , 

To  thefe  general  fafts  that  have  been  oblerved  on 
*r~  foil  tlip  barometer,  we  ftiall  annex  the 


following  axioms  by  M.  Cottc.  1* 

1 .  The  greateft  changes  of  the  barometer  commonly  Cotte’s  axl- 
take"  place  during  clear  weather,  with  a  north  wind  i  ?™ 

and  the  fmall  filings  during  cloudy,  rainy,  or  windy 
weather,  with  a  fouth,  or  nearly  fouth  wind. 

2.  The  ftate  of  the  mercury  changes  more  in  the 
winter  than  in  the  fummer  months  }  fo  that  its  greateft 
riling  and  falling  takes  place  in  winter  y.  but  its  mean 
elevation  is  greater  in  fummer  than  in  winter. 

3.  The  changes  of  the  ftate  of  the  barometer  are 
nearly  null  at  the  equator,  and  become  greater  the. 
more  one  removes  from  it  towards  the  poles. 

4.  They  are  more  confiderable  in  valleys  than  on 

mountains.  , 

5.  The  mote  variable  the  wind,  the  more  changeable 

the  ftate  of  the  barometer. 

6.  It  is  lower  at  midnight  and  noon  than  at  other 
periods  of  the  day  ;  its  greateft  daily  height  is  towards 

evening.  .  . 

7.  Between  10  at  night  and  2  in  the  morning,  and 
alfo  in  the  day,  the  rifing  and  falling  of  the  mercury 
are  lefs  ;  the  contrary  is  the  cafe  between  6  and  10  lit 
the  morning  and  evening. 

8.  Between  2  and  6  in  the  morning  and  evening  it 
rifes  as  often  as  it  falls  5  but  in  fuch  a  manner  that  it 
oftener  rifes  about  that  time  in  the  winter  months,  and 
falls  oftener  in  the  fummer  months. 

9.  The  ofcillations  are  lefs  in  fummer,  greater  in 
winter,  and  very  great  at  the  equinoxes, 

4  U  2  20,  They 
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10.  They  are  greater  alfo  in  the  daytime  than  during 
the  night.  & 


*3 

Atmo- 
fphere 
forms  two 
inclined 
planes 
meeting  at 
the  equa¬ 
tor. 


^  Irifb 
Tranf.  vol. 
E  P-  43, 
&c. 


11  *  ^  higher  the  fun  rifes  above  the  horizon,  the 
Ids  are  the  ofcillations  •  they  increafe  as  he  approaches 
the  weftern  fide  of  the  horizon,  and  are  exceedingly 
great  when  he  comes  oppofite  to  the  eaftern  part  of  the 
horizon. 

1 2.  They  are,  to  a  certain  degree,  independent  of 
the  changes  of  temperature. 

1 3-  The  mercury  generally  rifes  between  the  new 
and  the  full  moon,  and  falls  between  the  latter  and  the 
new  moon. 

14.  It  rifes  more  in  the  apogee  than  the  perigee  ; 
it  ufually  rifes  between  the  northern  luniftice  and  the 
fouthern,  and  falls  between  the  fouthern  luniftice  and 
the  northern. 

XJ-  In  general,  a  comparifon  of  the  variations  of 
the  mercury  with  the  pofitions  of  the  moon  gives  nothing 
certain,;  the  refults  of  N*  13.  and  14.  are  the  moft 
conftant. 

16.  In  the  neighbourhood  of  Paris  the  barometer  ne¬ 
ver  continues  24  hours  without  changing. 

17.  The  barometers  in  the  weftern  diftrifts  rife  and 
tail  fooner  than  thofe  in  the  more  eaftern. 

18.  When  the  fun  paffes  the  meridian,  the  mercury 
if  falling,  continues  to  fall,  and  its  fall  is  often  haftened.  ’ 

.  r9-  When  the  mercury  at  the  fame  period  is  rifing 
it  falls,  remains  flationary,  or  rifes  more  flowly. 

20.  When  the  mercury,  under  the  fame  circumftances 
is  flationary,  it  falls,  unlefs  before  or  after  it  becomes 
flationary,  it  has  been  in  the  aft  of  rifing. 

21.  The  above  changes  commonly  take  place  between 
1 1  in  the  morning  and  x  in  the  afternoon,  but  oftener 
before  than  after  noon. 

22.  Before  high  tides,  there  is  almoft  always  a  great 
fall  of  the  mercury  \  this  takes  place  oftener  at  the  full 
than  the  new  moon. 

.  Suclx  is  a  general  view  of  the  variations  in  the  gra¬ 
vity  of  the  air,  as  far  as  they  have  been  obferved  by  the 
barometer  ;  and  we  (hall  now  endeavour  to  give  fome 
plaufible  theory  of  them. 

It  is  evident  that  the  denfity  of  the  atmolphere  is 
lead  at  the  equator,  and  greateft  at  the  poles  ;  for  at 
the  equator  the  centrifugal  force,  the  diftance  from 
the  centre  of  the  earth,  and  the  heat  (all  of  which 
tend  to  diminifh  the  denfity  of  the  air),  are  at  their 
maximum,  while  at  the  poles  they  are  at  their  mini¬ 
mum.  The  mean  height  of  the  barometer  at  the  level 
of  the  fea,  all  over  the  globe,  is  30  inches  ;  the  weight 
of  the  atmofphere,  therefore,  is  the  fame  all  over  the 
globe.  This  weight  depends  on  the  denfity  and  height 
of  the  air;  where  the  denfity  is  greateft,  its  height 
muft  be  lead  ;  and  on  the  contrary,  where  its  denfity  is 
leaft,  its  height  muft  be  greateft.  The  height  of  the 
atmofphere,  therefore,  muft  be  greateft  at  the  equator, 
and  leaft  at  the  poles  ;  and  it  muft  decreafe  gradually 
between  the  equator  and  the  poles,  fo  that  its  upper 
furface  will  refemble  two  inclined  planes,  meeting  above 
the  equator  their  higheft  part*. 

During  fummer,  when  the  fun  is  in  our  hemifphere, 
the  mean  heat  between  the  equator  and  the  pole  does 
not  differ  fo  much  as  in  winter.  Hence  the  rarity  of 
the  atmofphere*  at  the  pole,  and  confequently  its  height, 
will  be  iucreafed.  The  upper  furface  of  the  atmo¬ 
fphere,  therefore,  in  the  northern  hemifphere,  will  be 
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lefs  inclined  ;  while  that  of  the  fouthern  hemifphere.  Gravity  0f 
worn  contrary  caufes,  will  be  much  more  inclined.  the  Air. 

1  he  reverie  will  take  place  during  our  winter.  - * 

The  denfity  of  the  atmofphere  depends  in  a  great 
meafure  on  the  preffure  of  the  fuperincumbent  column, 
and  therefore^  decreafes  according  to  the  height,  as  the 
preiiure  of  the  fuperincumbent  column  conftantly  de¬ 
creafes.  But  the  denfity  of  the  atmofphere  in  the  torrid 
zone  will  not  decreafe  fo  faft  as  in  the  temperate  and 
irigid. zones,  becaufe  its  column  is  larger,  and  becaufe 
there  is  a  greater  proportion  of  air  in  the  higher  part 
^  colu™n*  This  accounts  for  the  obfervation  of 
Mr  Gallon,  that  the  barometer  finks  only  half  as  much 
tor  every  200  feet  of  elevation  in  the  torrid  as  in  the 
temperate  zones.  The  denfity  of  the  atmofphere  at 
the  equator,  therefore,  though  at  the  furface  of  the  earth 
it  is  lefs,  muft  at  a  certain  height  equal,  and  at  a  ftill 
greater  muft  exceed,  the  denfity  of  the  atmofphere  in 
the  temperate  zones  and  at  the  poles. 

.  Prekntly  endeavour  to  prove,  that  a  quan-tv, 

tity  of  air  is  conftantly  afeending  at  the  equator,  and  mercurvl 
that  part  of  it  at  leaft  reaches  and  continues  in  the  high- higheft  m 
er  parts  of  the  atmofphere.  From  the  fluidity  of  air  winter  in 
it  is  evident  that  it  cannot  accumulate  above  the  equa-no,thern 
tor,  but  muft  roll  down  the  inclined  plane  which  the latltudcSi 
upper  furface  of  the  atmofphere  aflumes  towards  the 
poles.  As  the  furface  of  the  atmofphere  of  the 
northern  hemifphere  is  more  inclined  during  our  winter 
than  that  of  the  fouthern  hemifphere,  a  greater  quan¬ 
tity  of  the  equatorial  current  of  air  muft  flow  over  upon 
the  northern  than  upon  the  fouthern  hemifphere ;  fo 
that  the  quantity  of  our  atmofphere  will  be  greater  du¬ 
ring  winter  than  that  of  the  fouthern  hemifphere  \  but 
during  fummer  the  reverfe  will  take  place.  Hence 
the  greateft  mercurial  heights  take  place  during  winter 
and  the  range  of  the  barometer  is  lefs  in  fummer  than 
m  winter. 

The  denfity  of  the  atmofphere  is  in  a  great  meafure 
reguxated  by  the  heat  of  the  place  \  wherever  the  cold 
is  greateft,  there  the  denfity  of  the  atmofphere  will  be 
greateft,  and  its  column  fliorteft.  High  countries,  and 
ranges  of  lofty  mountains,  the  tops  of  which  are  covered 
with  fnow  the  greateft  part  of  the  year,  muft  be  much 
colder  than  other  places  fituated  in  the  fame  degree 
of  latitude,  and  confequently  the  column  of  air  over 
them  much  fhorter.  The  current  of  fuperior  air  will 
linger  and  accumulate  over  thefe  places  in  its  paffao-e 
towards  the  poles,  and  thus  occafion  an  irregularity  in 
its  motion,  which  will  produce  a  fimilar  irregularity  in 
the  barometer.  Such  accumulations  will  be  formed 
over  the  north-weftern  parts  of  Afia,  and  over  North 
America  5  hence  the  barometer  ufually  ftands  higher, 
and  varies  lefs  there,  than  in  Europe.  Accumulations 
alfo  are  formed  .  upon  the  Pyrenees,  the  Alps,  the 
mountains  of  Africa,  Turkey  in  Europe,  Tartary,  and 
Tibet..  When  thefe  accumulations  have  gone  on  for 
fome  time,  the  denfity  of  the  air  becomes  too  great  to 
be  balanced  by.  the  furrounding  atmofphere  •  it  rufhes 
down  on  the  neighbouring  countries,  and  produces  cold 
winds  which  raife  the  barometer.  Hence  the  rife  of 
the  barometer  which  generally  attends  north-eaft  winds 
in  Europe,  as  they  proceed  from  accumulations  in  the 
north-weft  of  Afia,  or  about  the  pole  j  hence,  too,  the 
north-weft  wind  from  the  mountains  of  Tibet  raifes  the 
barometer  at  Calcutta., 

We 
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rnJv  o f  We  fliall  prefently  endeavour  to  (hew,  that  confider- 
Ae  Air.  able  quantities  of  air  are  occafionally  dcftroyed  in  the 

- - , - '  north  polar  regions.  When  this  happens,  the  atmofphere 

to  the  fouth  ru flies  in  to  fupply  the  deficiency.  Hence 
fouth- weft  winds  take  place,  and  the  barometer  falls 

As  the  mean  heat  of  our  hemifphere  differs  in  dif¬ 
ferent  years,  the  denfity  of  the  atmofphere,  and  confe- 
qucntly  the  quantity  of  equatorial  air  which  flows  to¬ 
wards  the  poles,  muft  alfo  be  variable.  Docs  this 
ranee  correfpond  to  the  mean  annual  heat;,  that  is  to 
fay°  Is  the  range  greatelt  when  the  heat  is  lean,  and 
leaf!  when  the  heat  is  greatefl  ?  In  fome  years  greater 
accumulations  than  ufual  take  place  in  the  mountainous 
parts  in  the  fouth  of  Europe  and  Afia,  owing,  perhaps, 
to  earlier  falls  of  fnow  or  to  the  rays  of  the  fun  having 
been  excluded  by  long-continued  fogs.  When  this 
takes  place,  the  atmofphere  in  the  polar  regions  will 
be  proportionably  lighter.  Hence  the  prevalence  of 
foutherly  winds  during  fome  winters  more  than  others. 

As  the  heat  in  the  torrid  zone  never  differs  much, 
the  denfity,  and  confcquently  the  height,  of  the  atmo¬ 
fphere,  will  not  vary  much.  Hence  the  range  of  the 
barometer  within  the  tropics  is  comparatively  lmall; 
and  it  increafes  gradually  as  we  approach  the  poles, 
becaufe  the  difference  of  the  temperature,  and  conse¬ 
quently  of  the  denfity,  of  the  atmofphere,  increafes  with 

the  latitude.  . 

The  diurnal  elevation  of  the  barometer  in  the  torrid 
zone  corresponding  to  the  tides,  obferved  by  Mr  Caffon 
and  others,  muft  be  owing  to  the  influence  of  the  moon 
on  the  atmofphere.  lhis  influence,  notwithftanding 

the  ingenious  attempts  of  D’Alembert  and  feveral  other 

philofophers,  feems  altogether  inadequate  to  account 
for  the  various  phenomena  of  the  winds.  It  is  not  fo 
eafy  to  account  for  the  tendency  which  the  barometer 
has  to  rife  as  the  day  advances.  Perhaps  it  may  be  ac¬ 
counted  for  by  the  additional  quantity  of  vapour  added 
to  the  atmofphere,  which  by  increafing  the  quantity 
of  the  atmofphere,  may  poflibly  be  adequate  to  produce 
the  effeft. 

The  falls  of  the  barometer  which  precede,  and  the 
ofcillations  which  accompany,  violent  dorms  and  hurri¬ 
canes,  diew  us  that  tliefe  phenomena  are  produced  by 
very  great  rarefadions,  or  perhaps  dedruftions  of  air, 
in  particular  parts  of  the  atmofphere.  The  falls  of  the 
barometer,  too,  that  accompany  winds,  proceed  from 
the  fame  caufe.  The  obfervation  made  by  Mr  Cop¬ 
land,  that  a  high  barometer  is  accompanied  by  a  tem¬ 
perature  above  the  mean,  will  be  eafily  accounted  for 
by  every  one  acquainted  with  Dr  Black’s  theory  of  la¬ 
tent  heat.  The  higher  the  mercury  dands,  the  denfer 
the  atmofphere  mud  be;  and  the  denfer  it  becomes, 
the  more  latent  heat  it  mud  give  out.  It  is  well  known 
that  air  evolves  heat  when  condcnfed  artificially,  i  he 
falling  of  the  barometer,  which  generally  precedes  ram, 
remains  dill  to  be  accounted  for  ^  but  we  know  too  lit¬ 
tle  about  the  caufes  by  which  rain  is  produced,  to  be 
able  to  account  for  it  in  a  fatisfaftory  manner. 

It  has  been  for  feme  time  fufpecled  that  the  varia¬ 
tion  of  the  barometer  is  affefted  by  the  changes  of  the 
moon.  The  theory  of  lunar  influence  has  been  difcuf- 
fed  on  the  continent  chiefly  by  Lamarck  and  Cotte, 
(fee  Journal  de  Phyfique,  paffim) ;  and  in  this  eountry 
by  Mr  Luke  Howard.  Mr  Howard’*  fufpicionsof  this 
influence  on  the  barometer  were  firft  conceived,  in  con- 
4. 
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fequence  of  the  printed  charts,  of  which  he  made  ufe 
in  keeping  a  regider  of  the  barometer,  haying  the . 
phafes  of  the  moon  marked  on  them,  and  of  his  obferv- 
ino-  a  remarkable  coincidence  between  tliefe  and  certain 
dates  of  the  mercury.  This  coincidence  confids  in  the 
depredion  of  the  barometrical  line  on  the  approach  of 
the  new  and  full  moon,  and  its  elevation  on  that  of  the 
quarters.  In  above  30  out  of  the  30  lunar  weeks  in 
the  year  1798,  the  barometer  was  found  to  have  chan¬ 
ged  its  general  diredtion  once  111  each  week,  in  fuch  a 
manner  as  to  be  either  rifing  or  at  its  mciximum ,  for  the 
week  preceding  and  following,  about  the  time  of  each 
quarter  ;  and  to  be  either  falling  or  at  its  minimum ,  for 
the  two  weeks,  about  the  new  and  full.  It  is  remark¬ 
able,  that  the  point  of  greated  depreflion  during  the 
year,  viz.  to  28.67,  was  found  about  12  hours  after 
the  new  moon  on  the  8th  of  November ;  and,  that  at 
its  greated  and  extraordinary  elevation  to  30.89,  on 
the  7th  of  February,  at  the  time  of  the  lad  quarter. 
Moreover,  this  coincidence  appeared  to  take  place  mod 
regularly  in  fair  and  moderate  weather ;  and,  in  gene¬ 
ral",  when  the  barometer  fell,  during  the  interval  be¬ 
tween  the  new  or  full  moon  and  the  quarters,  an  evi¬ 
dent  perturbation  in  the  atmofphere  accompanied ;  of 
which  may  be  indanced  February  15.  to  23.  when  the 
barometer,  after  an  uncommon  rife,  continued  to  fall 
rapidly  after  the  new  moon,  with  fevere  cold,  which 
ended  fuddenly  in  dormy  and  wet  weather :  again, 

June  13.  to  20.  when  two  weeks  of  fair  weather  ended 
in  a  thunder  dorm.  In  the  greater  part  of  December 
the  ufual  coincidence  difappeared,  and  the  converfe 
took  place  ;  the  barometer  being  low  at  the  quarter 
and  high  at  the  full,  amidd  continual  alternations^  of 
rain,  frod,  and  fnow,  and,  for  part  of  the  time,  high 
winds.  On  the  two  days  preceding  the  lad  quarter, 
the  barometer  rofe  rapidly,  and  rain  followed. 

On  the  whole,  Mr  Howard  thought  there  appeared 
fufficient  ground,  on  the  evidence  of  the  year  1798,  to 
fuppofe  that  the  gravity  of  our  atmofphere,  as  indicated 
by  the  barometer,  may  be  fubjeft  to  certain  periodical 
changes,  effe&ed  by  a  caufe  more  deady  and  regular 
than  either  change  of  temperature,  currents,  or  folution 
and  precipitation  of  water,  to  which  he  believes  the 
whole  variation  lias  been  heretofore  attributed. 

The  mean  of  the  regider  at  large  appeared  to  be 
29.89,  whence  it  appears  that  the  depreflion  at  the  new 
and  full  moon  either  amounted  to  more,  on  the  whole, 
than  the  elevations  at  the  quarters,  or  that  they  fell 
out  nearer  to  the  time.  He  was  quite  fatisfied,  in  paf- 
fing  through  this  regider,  that  if  he  had  allowed  him- 
felf  to  choofe  the  higher  rotations  about  the  quarters,  and 
the  lower  about  the  new  and  full,  with  a  latitude  of  24 
or  36  hours,  it  would  have  made  the  refults  as  much  more 
favourable  to  his  conclufions  as  in  her  former  cafe. 

Now*  to  omit  the  confideration  of  other  proofs  for 
the  prefent,  it  appeared  to  him  evident,  that  the  atmo¬ 
fphere  is  fubjeft  to  a  periodical  change  of  gravity, 
whereby  the  barometer,  on  a  mean  of  ten  years,  is  de- 
prefifed  at  lead  one-tenth  of  an  inch  while  the  moon  is 
pading  from  the  quarters  to  the  full  and  new  ;  and  ele¬ 
vated,  in  the  fame  proportion,  during  the  return  to  the 
quarter.  To  what  caufes  fhall  we  attribute  this  perio¬ 
dical  change,  other  than  the  attra&ion  of  the  fun  and 
moon  for  the  matter  compofing  the  atmofphere  ? 

The  atmofphere  is  a  gravitating  duid,  differing,  in  a 

phyfical 
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rte™nf‘  ^>'r:cal  fenfe>.  fr.om  tie  water,  chiefly  in  poffeffinglefs 
the  Air.  &ravitJ  >  and  Jt  13  dcmonftrated  a  priori  on  the  princi- 
\T~ '  pies  of  the  Newtonian  philofophy,  that  it  ought  to  have 
its  tides  as  well  as  the  ocean,  although  in  a  degree  as 
much  lefs  perceptible  as  is  its  gravity. 

He  fuppofes,  therefore,  that  the  joint  attra&ions  of 
the  fun  and  moon. at  the  new  moon,  and  the  attra&ion  of 
the  moon  predominating  over  the  fun’s  weaker  attrac¬ 
tion  at  the  full,  tend  to  deprefs  the  barometer,  by  tak¬ 
ing  off  from  the  gravity  of  the  atmofphere,  as  they 
produce  a  high  tide  in  the  waters,  by.  taking  off  from 
their  gravity  ;  and,  again,  that  the  attra&ion  of  the 
moon  being  djminifhed  by  that  of  the  fun  at  her  quar¬ 
ters,  this  diminution  tends  to  make  a  high  barometer, 
together  with  a. low  tide,  by  permitting  each  fluid  to 
prefs  with  additional  gravity  upon  the  earth  *. 


Phil. 
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Of  the  Changes  which  tale  place  in  the 
Temperature  of  the  Air . 

;  It  is  obvious  to  the  moft  carelefs  obferver,  that  the 
1  temperature  of  the  air  varies  confiderably  even  in  the 
fame  place,  and  at  the  fame  feafon.  This  conftant  va¬ 
riation  muff  be  attributed  to  the  refleded  rays  of  the 
fun,  which  communicate  heat  from  the  furface  of  the 
earth  to  the  furrounding  atmofphere.  As  from  this 
caufe  the  heat  of  thofe  places  which  are  fo  fituated  as 
to  be  moft  warmed  by  the  fun’s  rays  is  always  greatefl, 
and  as  this  temperature  varies  in  every  place  with  the 
feafon  of  the  year,  and  diminifties  according  to  the 
height  of  the  air  above  the  furface  ;  and  as  the  earth 
at  the  equator  is  expofed  to  the  moft  perpendicular  rays 
of  the  fun,  the  earth  is  there  hotteft,  and  its  heat  dimi¬ 
nifties  gradually  from  the  equator  to  the  poles.  Of 
courfe,  the  temperature  of  the  air  muft  vary  in  the  fame 
manner,  being  hotteft  over  the  equator,  and  diminifti- 
mg  in  temperature  towards  the  poles,  where  it  is  cold- 
eft.  Though  it  is  hotteft  at  the  equator,  its  heat,  as 
in  all  other  fixations,  gradually  diminifties  there,  as  we 
afcend  above  the  furface  of  the  earth. 
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1  hough  there  is  a  confiderable  difference  hi  every  Temper,, 
part  of  the  world  between  the  temperature  of  the  at-  ture  of 
mofphere  in  fummer  and  in  winter ;  though  in  the  fame  t'“;  Air- 
feafon  the  temperature  of  almoft  every  day,  and  even 
every  hour,  differs  from  that  which  precedes  and  fol¬ 
lows  it ;  though  the  heat  varies  continually  in  the  moft 
irregular  and  feemingly  capricious  manner—ftill  there 
is  a  certain  mean  temperature  in  every  climate,  which 
the  atmofphere  has  always  a  tendency  to  obferve,  and 
which  it  neither  exceeds  nor  comes  Ihort  of  beyond  a 
certain  number  of  degrees.  What  this  temperature  is, 
may  be  known  by  taking  the  mean  of  tables  of  oblerva- 
tions  kept  for  a  number  of  years  ;  and  our  knowledge 
of  it  muft  be  the  more  accurate  the  greater  the  number' 
of  obfervations  is. 

The  mean  annual  temperature  is  greateft  at  the  equa-  Mean5 
tor  (or  at  leaft  a  degree  or  two  on  the  north  fide  of  it),nual  t«m. 
and  it  diminifties  gradually  towards  the  poles,  where  itperattire 
is  leaft.  This  diminution  takes  place  in  arithmetical  £reatelt*t 
progreftion,  or,  to  fpeak  more  properly,  the  annual  !hc 
temperatures  of  all  the  latitudes  are  arithmetical  means  °r* 
between  the  mean  annual  temperature  of  the  equator 
and  that  of  the  pole.  This  was  firft  afeertained  by  Mr 
Meyer  >  and  Dr  Kirwan  improving  on  Meyer’s  hint, 
has  calculated  in  the  following  table  the  mean  annual 
temperature  of  every  latitude  between  the  equator  and 
the  pole.  It  muft  be  remarked,  however,  that  this 
table  is  calculated  only  for  a  particular  part  of  the 
earth’s  furface,  viz.  that  -part  of  the  Atlantic  ocean 
which  lies  between  the  8o*  of  northern,  and  the  450  of 
fouthern  latitude,  extending  weft  ward  as  far  as  the  Gulf 
ftream,  and  to  within  a  few  leagues  of  the  coaft  of  A- 
merica,  and  for  all  that  part  of  the  Pacific  ocean  that 
reaches  from  450  of  north  latitude  to  40*  of  fouth  lati¬ 
tude,  and  extending  between  the  20th  mid  27 5th  de¬ 
gree  of  longitude  eaft  from  London.  This  part  of  the 
ocean  is  called  by  Dr  Kirwan  the  ftandard,  and  was 
beft  fuited  to  his  purpofe,  as  the  reft  of  the  ocean  is 
fubje&  to  irregularities,  which  will  be  noticed  prefent- 

ty  (»)• 


90 

89 

88 

87 

86 

85 

34 

83 

82 

81 

80 

79 

78 


Temper. 

Lat. 

Temper. 

Lat. 

Temper. 

i  Lat. 

Temper. 

Lat. 

Temper. 

Temper. 

I  Lat. 

Temper. 

31- 

77. 

33-7  I 

64 

41. 2 

51 

52-4 

38 

63-9 

hr 

74-5 

12 

8 1.7 

3I,04 
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62 
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49 
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23 
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74 
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61 
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48 
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35 
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22 
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73 
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47 
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59 

45-°9 

46 

36.4 

33 
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20 
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7 
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71 

36.6 

58 

45-8 

45 

57 -5 

32 

69.1 

*9 

78-3 

6 

83.4 
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70. 

/T 

37-2  | 

57 

46.7 

44 

584 

31 

69.9 

18 

78.9 

5 

83.6 
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69 
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56 

47-J 

43 
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70.7 

J7 
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68 
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55 

48.4 

42 
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29 

7M 

16 
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67 
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54 

49.2 

4^ 
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28 
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15 

80.4 

3^9 

66 

39-7  ’ 

53  , 

50.2 

40 

62.O  | 

27 

72.8 

M 

80.8 

33-2  1 

65' 

40.4 

52 

Ji-i 

39 

63.°  1 

26 

73-8  | 

J3 

81.3 

Dr 


(D)  In  calculating  this  table,  Dr  Kirwan  proceeded  on  the  Mowing  principle.  Let  the  mean  annual  heat  at 

tiie  equator  be  m  and  at  the  pole  m—n  ;  put  <p  for  any  other  latitude  ;  the  mean  annual  temperature  of  that  lati¬ 

tude  will  be  wi— nxfin.  <p  .  If,  therefore,  the  temperature  of  any  two  latitudes  be  known,  the  value  of  m  and  rt 

may  be  iound.  Now,  the  temperature  of  north  latitude  40°  has  been  found  by  the  beft  obfervations  to  be  61.10, 

5  and 
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r  Tempera- 

Ttu?cofa  Dr  Kirwan  has  alio  calculated  in  the  following  table  the  mean  monthly  temperature  of  the  feme  ftandard  (e). 
the  Air. 


Latit. 

8o° 

0 

On 

r- 

00 

0 

77 

76° 

75° 

74° 

73° 

720 

7l0 

7°°  |  69° 

68° 

ON 

O 

66° 

65° 

64° 

63° 

62° 

Jan. 

22. 

22.5 

23. 

23.5 

24. 

24*5 

25* 

25*5 

26. 

26.5 

27. 

27 -5 

27 -5 

28. 

28. 

28. 

29. 

30. 

31- 

Feb. 

23. 

23. 

23*5 

24. 

24*5 

25* 

25*5 

26. 

26.5 

27. 

27-5 

28. 

28. 

28.5 

29. 

3°* 

3»- 

32.  j 

33- 

March 

27- 

27.5 

28. 

28.5 

29, 

29*5 

30* 

3°*5 

31* 

3J-5 

32.  . 

32.5 

33-  . 

33*5 

34- 

35* 

36* 

37*  1 

38. 

April 

32.6 

32*9 

33*2 

33-7 

34-1 

34*5 

35- 

35*5 

36. 

36.6 

37-2  . 

37*8 

38-4  . 

39-1 

39-7 

4°*4 

41.2 

41.9; 

42.7 

May 

36.5 

36.5 

37*- 

37-5 

3»‘ 

38-5 

39- 

39-5 

40. 

4°-5 

41. 

4I*5 

42. 

42.5 

43- 

44* 

45* 

46. 

47* 

June 

51. 

51* 

p-5 

52* 

52. 

52. 

S2-5 

53- 

53-5 

54- 

54- 

54*5 

54-5 

54*5 

55- 

55* 

55*5 

55-5 

56. 

July 

5°. 

50-. 

5°*5 

51* 

51* 

5i* 

5  2* 

i2-5 

53* 

53-5 

53*5 

53-5 

54* 

54-5 

54*5 

55* 

55- 

55-5  * 

Aug. 

39*  $ 

40. 

4T* 

41.5  42. 

42.5 

43* 

43*5 

44- 

44-5 

45- 

45*5 

46. 

47* 

48. 

48.5 

49* 

50. 

51- 

Sept. 

33  *5 

34* 

34*5 

35* 

35-5 

36- 

36-5 

37* 

38-  1 

38-5 

39- 

39*5 

40. 

41* 

42. 

43* 

44. 

45* 

46. 

oa. 

28.? 

29. 

29*5 

30.  1 

30.5 

31- 

3**5 

32* 

32*5133* 

33-5 

34* 

34* 

35- 

36- 

37* 

37*5 

38. 

39* 

Nov. 

23. 

2.3*5 

24. 

24-5  25. 

25-5 

26. 

26.5 

27.  ,27.5 

28. 

28.5 

29. 

3°* 

31* 

32. 

32.5 

33- 

34* 

Dec. 

22.5 

23- 

23*5 

24. 

24*5 

25. 

25-5 

26. 

26.5  27.' 

27-5 

28. 

28. 

29. 

3°- 

3°*5 

31* 

3  2* 

32. 

Latit . 

6i° 

6o° 

59° 

58° 

57° 

56° 

55° 

54° 

53° 

52° 

5i° 

50° 

49° 

48° 

47° 

46° 

45° 

44° 

43° 

Jan. 

32. 

33- 

34* 

35* 

3^ 

37- 

38. 

39* 

40. 

4r. 

42. 

42.5 

43*5 

43* 

42.5 

44. 

44*5 

45- 

45-5 

Feb. 

34* 

35* 

36. 

37* 

I8* 

39- 

40. 

41- 

42. 

43* 

44. 

44*5 

44*5 

45* 

45*5 

46 

46.5 

47. 

48. 

March 

39. 

40. 

41* 

42. 

43* 

44  *6 

45- 

46. 

48.  i 

49* 

SO* 

50*5 

5*- 

52.5 

53* 

53-5 

54*5 

55-5 

56-S 

April 

43*5 

44*3 

45.09 

45*8 

46.7 

47*5 

48.4 

49.2 

5°*2; 

51. 1 

524 

52.9 

53*8 

54*7 

55-6 

S6- 4 

57*5 

58.4 

59-4 

May 

48. 

49. 

50. 

51* 

52. 

53* 

54- 

55- 

56. 

57* 

58. 

58.5 

59* 

60. 

6r. 

62. 

^3* 

64. 

65- 

June 

56. 

56. 

56  5 

57* 

57- 

57*5 

58. 

58.5 

59* 

59* 

60. 

61. 

62. 

63* 

64. 

6$* 

66. 

67. 

68. 

July 

55.5 

56. 

56.5 

57* 

57-5 

58* 

59- 

60. 

6 1. 

62. 

63* 

63-5 

64. 

65* 

66. 

67. 

68. 

69. 

695 

Aug. 

52. 

53- 

54* 

55- 

56. 

57* 

58. 

59* 

60. 

61. 

62. 

^3*5 

64. 

65. 

66. 

67. 

68. 

69. 

69-5 

Sept. 

47* 

48. 

49. 

5°* 

51* 

52* 

53- 

54* 

55* 

56. 

57- 

58.5 

59* 

60. 

61. 

62. 

63* 

64. 

66. 

oa. 

40. 

41* 

42. 

43* 

44. 

45* 

46. 

47* 

48. 

49. 

50. 

50*5 

51* 

52. 

53* 

54* 

55* 

5^ 

57- 

Nov. 

35* 

36* 

37* 

38* 

39* 

40. 

41* 

42. 

43* 

44*5 

46. 

46.5 

47* 

48. 

49. 

5°. 

51* 

52. 

53- 

Dec. 

33- 

34* 

35- 

36. 

37* 

38. 

39- 

40. 

41* 

42. 

44. 

44*5 

45* 

46. 

47* 

48. 

49* 

50. 

51* 

4  2° 

4i° 

40° 

39° 

38° 

37° 

36° 

35° 

7? 

33° 

i  320 

1 

3i° 

3°° 

290 

28° 

27° 

26° 

25° 

24° 

Jan. 

.16. 

4  6.5 

49*5 

51* 

52* 

53-5 

55- 

59-5 

63- 

63- 

63- 

63-5 

63-5 

63-5 

64. 

64-5 

6J-5 

67. 

Feb. 

49. 

50. 

53- 

36.5 

58. 

60. 

61. 

62. 

63- 

64-5 

66. 

67. 

68.5 

68.5 

69-5 

69.5 

7°-5 

7'- 

72. 

March 

5^-5 

59*5 

60. 

60.  c 

61. 

62. 

63. 

64. 

65- 

66.5 

67-5 

68.5 

69-5 

71* 

72. 

72.5 

73- 

73-5 

74-5 

April 

60.3 

61.2 

62.1 

63* 

63*9 

64.8 

<JJ-7 

66.6 

67.4 

68.3 

69.1 

69.9 

7°-7 

7r-5 

723 

72.8 

73-8 

74-5 

754 

May 

66. 

67. 

68. 

69. 

70. 

7°-5 

71* 

7x-5 

72- 

72.5 

73* 

73-" 

73-5 

74-5 

75-5 

76. 

76-5 

77-5 

78. 

June 

69 

70. 

7°*5 

71* 

71* 

71- 

7i-5 

7M 

72* 

72-5 

73* 

73- 

73-5 

74-5 

75-5 

76. 

76-5 

78. 

78-5 

July 

70. 

7°. 

71* 

71- 

72. 

72- 

72-5 

7  2-5 

72-5 

72-5 

73* 

73- 

73-5 

74-5 

75-5 

76. 

76-5 

78. 

78-5 

Aug. 

70. 

7°. 

71- 

71- 

72* 

72. 

7  2-5 

7M 

7  M 

72-5 

73* 

73- 

73-5 

74-5 

75-5 

76. 

76.J 

78. 

78.5 

Sept. 

68. 

69  *5 

7°*5 

71* 

7I-5 

72. 

72-5 

72-J 

72-5 

72-5 

73* 

73- 

73-5 

74- 

75-5 

76. 

76.5 

77 -5 

78. 

oa. 

58. 

59- 

60. 

61. 

62. 

63. 

64. 

65. 

66 

67.5 

68.5 

69-5 

7  °-5 

71- 

72.5 

72-5 

73- 

73-5 

74-5 

Nov. 

54. 

55* 

56. 

57* 

58. 

59- 

60. 

61. 

62. 

63- 

.64.5 

65-5 

66.5 

68. 

69. 

69-5 

7I-5 

72. 

73*5 

Dec. 

52« 

53- 

54- 

55- 

56- 

57- 

58. 

59- 

60. 

61. 

p2.5(63*5 

64-5 

66. 

67. 

67-5 

68.5 

69-5 

70. 

and  that  of  latitude  5 o°,  52.90.  The  fquare  of  the  fine  of  40°  is  nearly  0.419,  and  the  fquare  of  the  fine  of  50* 
is  nearly  0.586.  Therefore, 

tn — 0.41  «=:62.i,  and 
m — 0.58  n~$2.g  ;  therefore, 

62.i-f-o*4 1  n=5l-9+0S%  rh 

as  each  of  them,  from  the  two  firft  equations,  is  equal  to  m.  From  this  iaft  equation  the  value  of  n  is  found  to 
be  nearly  53  *,  and  m  is  nearly  equal  to  84.  The  mean  temperature  of  the  equator,  therefore,  is  84°,  and  that  of 
the  pole  31®.  To  find  the  mean  temperature  for  every  other  latitude  we  have  only  to  find  88  arithmetical  means 
between  84  and  31. 

(e)  In  calculating  the  table  of  mean  monthly  temperature,  Dr  Kirwan  proceeded  on  the  following  principles. 
The  mean  temperature  of  April  feems  to  approach  very  nearly  to  the  mean  temperature  of  the  whole  year,  and 
as  far  as  heat  depends  on  the  aftion  of  the  folar  rays,  the  mean  heat  of  each  month  may  be  coniidered  as  propor¬ 
tional 
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La  tit* 

230 

22° 

21° 

20° 

1 9° 

1 8° 

1 70 

1 6° 

1 5° 

i4° 

i3° 

12° 

11° 

10° 

Jan. 

68. 

69. 

7l- 

72. 

72.5 

73- 

)73-5 

74- 

|74-5 

75- 

76. 

76-5 

77- 

77-5 

1  eb. 

72. 

72-J 

74- 

IS- 

76. 

76.J 

77- 

77-5  i78- 

78-5 

79- 

79*5 

79.8 

bo. 

March 

75- 

75*5 

7  6- 

77- 

77 -5 

78. 

78-3 

79- 

[79*  5 

80. 

80.8 

81. 

81.3 

81.8 

April 

7^-9 

76.5 

77-2 

77.8 

78-3 

78.9 

79-4 

79-9 

80.4 

80.8 

81.3 

8  i . 7 

82. 

82.3 

May 

78-5 

79-5 

80. 

80.5 

81. 

81.5 

82. 

82.5 

'«3- 

83. 

83-3 

84. 

84. 

84*3 

June 

7  9- 

79-5 

80. 

80.  s 

81.5 

82. 

82.5 

83- 

83-5 

83.8 

84. 

84-3 

84.6 

54.8 

July 

79- 

7  9-5 

80. 

80.5 

Si.S 

82. 

82.5 

83- 

83.3 

83.8 

84. 

84-3 

84.6 

^4.8 

Aug. 

79- 

7  9-5 

80. 

80.5 

81.5 

82. 

82.5 

83- 

83-3 

83.8 

84. 

84-3 

84.6 

84.8 

Sept. 

7  8-5 

79- 

79-5  ; 

80. 

81. 

81.5 

82. 

82.5 

83- 

83- 

83-3 

84. 

84-3 

84.6 

061. 

75- 

75-5 

77- 

78. 

79* 

80. 

81. 

81.5 

82. 

82.5 

83- 

83-3 

83.8 

64. 

Nov. 

74- 

74 -5 

7  S- 

75-5 

76. 

77- 

78. 

78-5 

79- 

795 

80. 

so.c 

80.8 

8t. 

Dec. 

7i- 

7I-5 

72. 

72.5 

73* 

74* 

75- 

7  3-3 

76. 

7  6-3 

77- 

77-3  i78- 

78.5 

Chap.  II, 


Tempera¬ 
ture  of 
the  Air. 


if  It  appears  from  the  above  table  that  January  is  the 

coldeft  month  in  every  latitude  ;  that  July  is  the  warm- 
eft  month  in  all  latitudes  above  48°  j  that  in  lower 
latitudes  Auguft  is  generally  the  warmeft  month  ; 
that  the  difference  between  the  hotteft  and  coldeft 
months  increafes  according  to  the  diftance  of  the  place 
from  the  equator.  All  habitable  latitudes  are  found 
to  enjoy  a  medium  heat  of  6o°  for  at  leaft  2  months, 
which  is  a  very  favourable  circumftance,  as  probably  no 
corn  could  be  produced  under  a  lower  medium  tempera¬ 
ture.  The  temperatures  within  io°  of  the  poles  differ 
very  little,  nor  do  they  differ  much  within  ioa  of  the 
equator.  Hence  it  was  unncceffary  t©  note  thefe  lati¬ 
tudes  in  the  table.  The  temperatures  of  different  years 
vary  but  little  near  the  equator,  but  this  difference  in¬ 
creafes  more  and  more  as  the  latitudes  approach  the 
poles. 

Tempera-  It  is  well  known  that  the  temperature  of  the  at- 
ture  de-  mofpherc  gradually  diminifhes  according  to  the  height 
w^afeend  ^ie  P*ace  ab°ve  the  level  of  the  fea.  It  was  found 
sn  the  air.  ky  Dr  Hutton  of  Edinburgh,  that  a  thermometer  kept 
on  the  top  of  Arthur’s  feat,  a  height  of  about  Soo  feet, 
ufually  ftood  30  lower  than  one  kept  at  the  foot  of  this 
hill  5  and  Bougucr  obferved  that  on  the  top  of  Pinchin- 
cha,  a  height  of  about  X556 4  feet,  a  thermometer  ftood 
540  lower  than  it  did  at  the  level  of  the  fca  in  the  fame 
latitude. 

We  are  indebted  to  Dr  Kir  wan  for  a  very  ingenious 
method  of  determining  the  rate  of  the  diminution  in  the 
temperature  in  particular  cafes,  having  the  temperature 


of  the  furface  of  the  earth  given.  The  temperature  of 
the  atmofphere  conftantly  diminifhing  as  we  rife  above 
the  level  of  the  fea,  we  muft  at  a  certain  height  arrive 
at  a  point  where  a  perpetual  congelation  takes  place. 

This  point  muft  vary  in  height  according  to  the  la¬ 
titude,  being  higheft  at  the  equator,  and  coming  gra¬ 
dually  nearer  the  earth  as  we  approach  the  poles  5  it 
muft  vary  alfo  with  thefeafon,  being  higheft  in  fummer,  jg 
and  loweft  in  winter.  The  cold  on  the  top  of  Pin-  Term  of 
chincha  was  found  by  M.  Bouguer  to  extend  from  70 perpetual 
to  9®  below  the  freezing  point  every  morning  juftcPnSe^a" 
before  funrife  5  hence  he  concluded  that  between  the tlon* 
tropics  the  medium  height  of  the  term  of  congelation 
(where  it  freezes  at  fome  part  of  the  day  all  the  year 
round)  fhould  be  fixed  at  15577  &et  above  the  level 
of  the  fea  ;  but  in  latitude  28°,  and  during  the  fummer, 
at  1344°  ftfet.  If  we  take  the  difference  between  the 
temperature  at  the  equator,  and  the  freezing  point,  this 
difference  will  bear  the  fame  proportion  to  the  term  of 
congelation  at  the  equator,  that  the  difference  between  the 
medium  temperature  at  any  other  latitude  and  the  freez¬ 
ing  point  bears  to  the  term  of  congelation  at  that  lati¬ 
tude.  Suppofe  the  medium  heat  at  the  equator  to  be 
84°,  the  difference  between  which  and  3  2°  is  5 2°  *,  and 
fuppofe  the  medium  heat  of  latitude  28°  to  be  72^°, 
the  difference  between  which  and  3  2®  is  40°Tyh  Then 
by  the  following  proportion,  52°  :  15577=240^  :  1 2,72° 
gives  us  the  term  of  congelation  at  28°.  In  this  way 
Dr  Kirwan  proceeded  in  calculating  the  following 
table. 

Lat. 


tional  to  the  mean  altitude  of  the  fun,  or  rather  to  the  fine  of  that  altitude.  If,  therefore,  we  have  the  mean 
heat  of  April,  and  the  fine  of  the  fun’s  altitude  given,  the  mean  heat  of  May  may  be  found  by  the  following  pro¬ 
portion  : 

As  the  fine  of  the  fun’s  mean  altitude  in  April  :  the  mean  heat  of  April  ss  the  fine  of  the  fun’s  mean  altitude 
in  May  :  mean  heat  of  May. 

In  the  fame  manner  the  mean  heat  of  June,  July,  and  Auguft  may  be  found  5  but  for  the  temperature  of  tho 
fuceeeding  months  we  muft  take  into  conllderation  another  circumftance,  ftnee  the  above  rule  would  make  the 
temperature  of  thefe  months  too  low,  as  it  does  not  take  in  the  heat  derived  from  the  earth,  which  is  nearly  equal 
to  the  mean  annual  temperature.  The  real  mean  bents  of  thefe  months  rrmft  be  confidered  as  an  arithmetical 
mean  between  the  aftronomical  and  terreftm!  heats.  Thus,  for  latitude  51®,  the  aftronomical  heat  of  September 

being  44.6°,  and  the  mean  annual  heat  52.4®,  the  real  heat  of  September  ought  to  be  48,5.  Dr 

Kjrwan,  however,  after  going  through  a  tedious  calculation,  found  the  refults  to  correfpond  fo  little  with  a£lua! 
obfervation,  that  he  drew  up  the  table  partly  from  calculating  from  principles,  and  partly  from  an  examination  of 
feveral  fea  journals. 
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Tempera¬ 
ture  of 

Lat. 

“Mean  height 
of  the  term  of 

Lat. 

Mean  height 
of  the  term  of 

the  Air. 

-  o° 

congelation, 
in  feet. 

1  5577 

45° 

congelation, 
in  feet* 

7658 

5 

1 5457 

50 

6260 

10 

15067 

55 

4912 

*5 

M498 

60 

3684 

20 

‘  1 3  7 1 9 

65 

2516 

25 

I3°3° 

70 

1 J57 

3° 

11592 

75 

748 

35 

10664 

8o 

120 

40 

9016 

This  laft  height  of  1 20  feet  M.  Bouguer  called  the 
lower  term  of  congelation.  He  alfo  diilinguifhed  an¬ 
other  term  of  congelation  above  which  no  vifible  va¬ 
pour  rifes,  and  this  he  called  the  upper  term  of  congela¬ 
tion.  This  line  is  eonfidcred  by  Kirwan  as  much  lefs 
variable  during  the  furrimer  months  than  the  lower  line, 
and  it  has  therefore  been  adopted  by  him  to  determine 
the  rate  of  diminution  in  the  temperature  as  we 
afeend  into  the  atmofphcre.  He  has  calculated  its 
height  for  every  degree  of  north  latitude  in  the  follow¬ 
ing  table. 


NT.  Lat. 

Feet. 

IN.  La' . 

feet. 

4.  Lai. 

Feet. 

N.  Lat. 

Feet. 

0 

280OC 

26 

22906 

48 

12245 

7° 

4413 

5 

2773.1 

27 

22389 

49 

11 753 

71 

4354 

6 

27644 

28 

21872 

50 

3 1253 

72 

4295 

7 

2-JSOA 

j  29 

2 1 3  5  5 

5 1 

10124 

73 

4236 

8 

27364 

!  30 

20838 

52 

896; 

74 

4 1 77 

9 

27224 

1  3T 

20492 

53 

7  8o<5j 

75 

41  '9 

10 

2708 4 

!  3  2 

20146 

54 

6647; 

76 

4067 

11 

26880 

!  33 

19800 

55 

5617! 

77 

4 01 5 

12 

26676 

34 

*9454 

56 

5  533| 

78 

3963 

l3 

26472 

;  35 

19169 

57 

54391 

79 

39‘i 

M 

26268 

3^ 

*8577 

58 

5345 

80 

3861 

35 

26o6l 

!  37 

17985 

59 

5251| 

81 

38'5 

1 6 

2J78i 

1  38 

*7393 

60 

5  r48; 

82 

3  769 

11 

^55oi 

!  39 

I  68'  I 

61 

5068 

83 

3723 

18 

25.221 

i  40 

16207 

62 

4989! 

84 

3677 

l9 

2494I 

41 

I571 2 

63 

4910. 

85 

363 1 

20 

2466  1 

42 

352I7 

64 

483 1 

86 

3592 

21 

24404 

43 

14722 

65 

4752 

87 

3  5  53 

22 

24I4- 

1  44 

14227 

66 

4684 

88  • 

35 '4 

23 

23890 

1  45 

T373° 

67 

4616; 

89 

3475 

24 

23633 

j  46 

r3  23  r 

!  68 

4548; 

90 

3432 

25 

23423 

;  47 

12740 

j  69 

4480^ 

0) 
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OLOG  Y.  7r3 

From  the  modes  of  eftimating  the  diminution  of  tem- 
perature  now  given,  which  agree  extremely  well  with 
obfervation,  we  find  that  the  temperature  dimini  (ties  in 
arithmetical  progreftion,  and  hence  wc  infer  that  the  19 
temperature  of  the  air  at  a  didance  from  the  earth  Tempera¬ 
isowing  to  the  conduding  power  of  the  air,  and 
to  the  afeent  of  hot  air  from  the  furface  of  tlietheearth 
earth.  '  owing  to 

It  is  however  found  that  in  winter  the  upper  ftratathe  con- 
of  the  air  are  often  warmer  than  the  lower  *,  and  this^udiflg^ 
fuperior  heat,  aim  oil  conflantly  obferved  in  winter,  isj^e  a^r> 
attributed  by  Dr  Kirwan  to  a  current  of  warm  air  from 
the  equator,  rolling  towards  the  north  pole  during  our 
winter  *.  .  * 

We  have  now  given  the  general  method  of  finding 
the  medium  annual  temperature  all  over  the  globe  j  butp>  ^5. 
there  are  feveral  exceptions  to  our  general  inferences 
which  muft  be  particularly  mentioned.  20 

That  part  of  the  Pacific  oeean  which  lies  between  Tempera* 
north  latitude  5 2°  and  66°  is  no  broader  at  its  northern ^^hra! 
extremity  than  42  miles,  and  at  its  fouthern  extremity  0Gean. 
its  breadth  fcarcely  exeeeds  1300  miles  :  it  is  reafon- 
able  to  fuppofe,  therefore,  that  its  temperatuie  will  be 
confiderably  influenced  by  the  furrounding  land,  which 
confifts  of  ranges  of  mountains,  covered  a  great  part  of 
the  year  with  fnow  $  and  there  are  befides  a  great  many 
high,  and  confequently  cold,  iflands  Icattered  through  it. 

For  thefc  reafons  Dr  Kirwan  concludes,  that  its  tempe¬ 
rature  is  at  leaf!  40  or  50  below  the  ftandard.  Bul  we 
are  not  yet  furnifhed  with  a  fufficient  number  of  obfer- 
vations  to  determine  this  with  accuracy.  2I 

It  is  the  general  opinion,  that  the  fouthern  hemi-Ofthe 
fphere  beyond  the  40°  of  latitude  is  confiderably  colder  outhern 
than  the  cc-rrefponding  parts  of  the  northern  hemifphert.  ^eilllhJ  el€* 
See  America.  _  22 

Small  feas  furrounded  with  land,  at  leaf!  in  temperate  Of  imall 
and  cold  climates,  are  generally  warmer  in  fummer  and^ea8* 
colder  in  winter  than  the  ftandard  ocean,  becaufe 
they  are  much  influenced  by  the  temperature  of  the  v 
land.  The  gulf  of  Bothnia,  for  in  dance,  is  for  the 
rnoft  part  frozen  in  winter  *,  but  in  fummer  it  is  feme- 
times  heated  to  70°,  a  degree  of  heat  never  to  be  found 
in  the  oppofite  part  of  the  Atlantic.  The  German  fea 
is  above  30  colder  in  winter,  and  50  warmer  in  fummer, 
than  the  Atlantic.  The  Mediterranean  fea  is,  for  the 
greater  part  of  its  extent,  warmer  both  in  fummer  and 
winter  than  the  Atlantic,  which  therefore  flows  into  it. 

The  Black  fea  is  colder  than  the  Mediterranean,  and 
flows  into  it. 

The  eaftevn  parts  of  North  America  are  much  colder, 
than  the  oppofite  coaft  of  Europe,  and  fall  fhoit  of  the 
4  X  ftandard 


(f)  Dr  Kirwan  has  given  us  the  following  rule  for  afeertaining  the  temperature  at  any  required  height,  fup- 
pofmg  we  know  the  temperature  of  the  furface  of  the  earth. 

For  the  temperature  obferved  at  the  furface  of  the  earth,  put  m  ;  for  the  given  height  7i,  and  t  for  the  height 

—  —  the  diminution  of  temperature  for 


of  the  upper  term  of  congelation  at  the  given  latitude  }  then 


100 


- 1 


every  ico  feet  of  elevation  ;  or  it  is  the  common  difference  of  the  terms  of  the  progreftion  required.  Let  this 
common  difference  thus  found  be  denoted  by  c  ;  then  cX  7^  gives  us  the  whole  diminution  of  temperature 


from  the  furface  of  the  earth  to  the  given  height.  Let  this  diminution  be  denoted  by  dy  then  m — d  is  obvioufiy. 

the 
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ftandard  by  about  io°  or  120,  as  appears  from  Ame¬ 
rican  meteorological  tables.  The  caufes  of  this  re¬ 
markable  difference  are  many.  The  higheft  part  of 
North  America  lies  between  40°  and  50°  of  north  lati¬ 
tude,  and  ioo°  and  no°  of  longitude  weft  from  Lon¬ 
don,  for  there  the  greateft  rivers  originate.  The  very 
height,  therefore,  makes  this  fpot  colder  than  it  would 
otherwife  be.  It  is  covered  with  immenfe  forefts,  and 
abounds  with  large  fwamps  and  moraffes,  which  render 
it  incapable  of  receiving  any  great  degree  of  heat  5  fo 
that  the  rigour  of  winter  is  much  lefs  tempered  by  the 
heat  of  the  earth  than  in  the  old  continent.  To  the 
eaft  lie  a  number  of  very  large  lakes,  and  farther  north, 
Hudfon’s  bay  \  about  50  miles  on  the  fouth  of  which 
there  is  a  range  of  mountains  which  prevent  its  receiv¬ 
ing  any  heat  from  that  quarter.  This  bay  is  bounded 
on  the  eaft  by  the  mountainous  country  of  Labrador  and 
by  a  number  of  iflands.  Hence  the  coldnefs  of  the 
north-weft  wftnds  and  the  lownefs  of  the  temperature. 
•But  as  the  cultivated  parts  of  North  America  are  now 
much  warmer  than  formerly,  there  is  reafon  to  txpedl 
that  the  climate  will  become  ftill  milder  when  the  coun¬ 
try  is  better  cleared  of  woods,  though  perhaps  it  will 
never  equal  the  temperature  of  the  old  continent. 

Iflands  are  warmer  than  continents  in  the  fame  de¬ 
gree  of  latitude  j  and  countries  lying  to  the  windward 
of  extenftve  mountains  or  forefts  are  warmer  than  thofe 
lying  to  the  leeward.  Stones  or  fand  have  a  lefs  capa¬ 
city  for  beat  than  earth  has,  which  is  always  fomewhat 
moift  ;  they  heat  or  cool,  therefore,  more  rapidly  and 
to  a  greater  degree.  Hence  the  violent  heat  of  Arabia 
and  Africa,  and  the  intenfe  cold  of  Terra  del  Fuego. 
Living  vegetables  alter  their  temperature  very  {lowly, 
but  their  evaporation  is  great ;  and  if  they  be  tall  and 
clofe,  as  in  forefts,  thev  exclude  the  fun’s  ravs  from 
the  earth,  and  {belter  the  winter  fno‘w  from  the  wind 
and  the  fun.  Woody  countries,  therefore,  are  much 
colder  than  thole  which  are  cultivated. 

We  fhall  conclude  this  chapter  with  a  feries  of  meteo¬ 
rological  axioms  refpefting  the  temperature  of  the  air, 
by  M.  Cotte. 

1.  The  extreme  degrees  of  heat  are  almoft  every¬ 
where  the  fame  ;  this,  however,  is  not  the  cafe  in  re¬ 
gard  to  the  extreme  degrees  of  cold. 

2.  The  thermometer  rifes  to  its  extreme  height 
oftener  in  the  temperate  zones  than  in  the  torrid  zone. 

3.  It  changes  verv  little  between  the  tropics  j  its 
variations,  like  thofe  of  the  barometer,  are  greater 
the  more  one  proceeds  from  the  equator  towards  the 
poles. 

4.  It  rifes  higher  in  the  plains  than  on  mountains. 

5.  It  does  not  fall  fo  much  in  the  neighbourhood  of 
the  fea  as  in  inland  parts. 

6.  The  wind  has  no  influence  on  its  motions. 


METEOROLOGY.  Chap.  III. 

7.  Moifture  has  a  peculiar  influence  on  it,  if  follow-  Evapo 
ed  by  a  wind  which  difperfes  it. 

The  greateft  heat,  and  the  greateft  cold,  take 
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place  about  fix  weeks  after  the  northern  or  fouthern 
folftice. 

9.  The  thermometer  changes  more  in  fummer  than 
in  winter. 

10.  The  coldeft  period  of  the  day  is  before  fun- 
rife. 

11.  The  greateft  heat  in  the  fun  and  the  (hade  fel- 
dom  takes  place  on  the  fame  day. 

1 2.  The  heat  decreafes  with  far  more  rapidity  from 
September  and  Oftober,  than  it  increafed  from  July  to 
September. 

13.  It  is  not  true,  that  a  very  cold  winter  is  the 
prognoftic  of  a  very  hot  fummer. 

Chap.  III.  Of  the  Changes  which  take  place  in  the 
Jir  with  refpeEl  to  Evaporation  and  Rain. 

There  feems  no  reafon  to  doubt  that  water  exifts  in  Qualities  of 
the  atmofphere  in  an  intermediate  ftate  between  that  of  vapour, 
a  fluid  and  that  of  abfolute  fteam.  This  is  the  ftate  of 
vapour,  of  the  qualities  of  which  it  is  proper  that  we 
fhould  here  take  a  general  view. 

We  are  indebted  to  the  experiments  of  Sauffure  and 
de  Luc  for  much  of  our  knowledge  of  the  qualities  of 
vapour.  It  is  an  elaftic  inviftble  fluid  like  common 
air,  but  lighter  ;  being  to  common  air,  according  to 
Sauffure,  as  10  to  14,  or,  according  to  Kirwan,  as  10  to 
1  2  ?  it  cannot  pafs  beyond  a  certain  maximum  of  denfity, 
otherwife  the  particles  of  water  which  compofe  it  unite 
together,  and  form  fmall,  hollow,  vifible  veficles,  cal- 
ed  veficular  vapour ;  which  is  of  the  fame  fpecific 
gravity  with  atmofpherical  air.  It  is  of  this  vapour 
that  clouds,  and  fogs  are  compofed.  This  maximum 
increafes  with  the  temperature  ;  and  at  the  heat  of  boil¬ 
ing  water  is  fo  great,  that  fteam  can  refift  the  whole 
preffure  of  the  air,  and  exift  in  the  atmofphere  in  any 
quantity. 

After  what  has  been  ftated  under  Chemistry  with 
refpeeft  to  the  nature  and  properties  of  vapour,  we  have 
nothing  here  to  add  on  that  fubjeft,  except  to  give  the 
refult  of  obfervations  that  have  been  made  on  the  ftate 
of  vapour  in  the  atmofphere.  ^ 

It  is  found  that  the  evaporation  of  water  into  the  airEvapora- 
is  confined  entirely  to  the  furface,  and  hence  it  is  always  bon  (onfin- 
proportional  to  the  furface  expofed  to  the  a&ion  of  the  ed  to  the 
air.  Accordingly,  obfervation  fliows  that  in  maritime furface- 
countries,  and  in  marftiv  fituations  in  the  neighbour¬ 
hood  of  lakes,  rivers,  &c.  the  evaporation  is  much 
greater  than  in  inland  countries,  and  dry  fituations. 

It  is  found  that  evaporation  is  greateft  in  hot  weather ;  ProportioR- 
whence  it  muft  depend,  in  fome  degree,  on  the  tempera- ai  to  the 

ture  tempera¬ 
ture  of  the 


the  temperature  required.  An  example  will  make  this  rule  fufficiently  obvious.  In  latitude  j6°  the  heat  below 
being  tq0 ;  required  the  temperature  of  the  air  at  the  height  of  803  feet  ? 
tt  m — 32  22  h 

Mere  54,  /_ 5533,  -  --  •■■■—=; =0404=  r,  and  rx  —=0.404 X 8.03  =  3.24  =  d,  and  m  —  d  =: 
100 

54 — 3-?  '=J°-75i  Hence  we  fee  that  the  temperature  of  the  air  at  the  height  of  802  feet  above  the  furface 
isjo°.7j. 
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Evapora-  ture  of  the  air.  This  was  afcertained  by  Mr  Dalton 
tion  and  from  actual  experiments,  the  refult  of  which  was,  that 
1{ain-  the  quantity  evaporated  per  minute  from  a  given  furface 
V"T'  of  water  at  a  given  temperature,  is  to  the  quantity 
evaporated  from  the  furface  at  21 2°,  as  the  force  of 
vapour  at  the  given  temperature  is  to  the  force  of  va¬ 
pour  at  212°.  By  means  of  the  table  exprefling  the 
force,  of  vapour  at  various  temperatures  given  under 
Chemistry,  p.  468,  we  may  difeover  by  the  above 
rule  the  quantity  of  water  at  a  given  temperature  loft 
by  evaporation. 

There  are  fcveral  circumftance9  that  affe£t  the  quan- 
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tity  of  vapour  riling  from  water,  even  at  the  fame  tern-  Evapora- 
perature.  Thus,  we  find  that  evaporation  is  leaft  in  tl^-^n 
calm  weather,  increafes  when  there  is  wind,  and  is 
greater  in  proportion  as  the  wind  is  ftronger.  This 
evidently  arifes  from  the  agitation  of  the  water,  by 
which  a  new  furface  is  perpetually  expofed  to  the  a£tion 
of  the  air. 

We  (hall  here  infert  a  table  by  Mr  Dalton,  exprefs- 
ing  the  quantity  of  vapour  raifed  in  various  atmofpheric 
temperatures,  from  a  circular  furface  fix  inches  in  dia¬ 
meter. 
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Tempe¬ 

rature. 

Force  of  | 
vapour  in 
inches. 

Evaporating  force  in  grains. 

i 

Fempe- 

rature. 

Force  of 
vapour  in 
inches. 

Evaporating  force  in  grain. 

— ^ - — , 

212° 

30 

r 

1 20 

1  54 

189  1 

212° 

30 

1  20 

J54  | 

189 

20° 

.129 

.52 

.67 

.82  i 

53° 

•4*5 

1.66 

2.13 

2.6l 

21 

•x34 

•54 

.69 

.85 

54 

.429 

I-7I 

2.20 

2.69 

22 

•I39 

•56 

.71 

.88 

55 

•443 

1.77 

2.28 

2.78 

23 

•M4 

.58 

•73 

.91 

56 

.458 

1.83 

2*35 

2.88 

0 

24 

•1 5° 

.60 

•77 

•94 

57 

•474 

1.90 

2-43 

2.98 

25 

.156 

.62 

•79 

•97 

58 

.490 

1.96 

2-52 

3.08 

26 

.162 

•65 

.82 

1.02 

59 

•5°7 

2.03 

2.61 

3-'9 

27 

.168 

.67 

.86 

1.05 

60 

.524 

2.10 

2.70 

3-3° 

28 

.174 

.70 

.90 

1. 10 

61 

•542 

2.17 

2-79 

3-41 

29 

.180 

.72 

•93 

62 

.560 

2.24 

2.88 

3-52 

3° 

.186 

•74 

•95 

1.17 

63 

•578 

2.31 

2.97 

3-63 

31 

•  193 

•77 

•99 

1. 21 

64 

•597 

2*39 

3-°7 

3- 76 

32 

.200 

.80 

I*°3 

1.26 

65 

.616 

2.46 

3.i6 

3-87 

33 

.207 

.83 

1.07 

1.30 

66 

•635 

2.54 

3-27 

3-99 

34 

.214 

.86 

1. 11 

1-35 

67 

•655 

2.62 

3-37 

4.12 

35 

.221 

.89 

1. 14 

*•39 

68 

.676 

2.70 

3-47 

4.24 

36 

.229 

.92 

1. 18 

M5 

69 

.698 

2.79 

3-59 

4-38 

37 

•237 

•95 

1.22 

1.49 

70 

.721 

2.88 

3-7° 

4-53 

38 

.245 

.98 

1.26 

x-54 

7l 

•745 

2.98 

3-83 

4.68 

39 

•254 

1.02 

1  *3 1 

1.60 

72 

,770 

3.08 

3-96 

4.84 

40 

.263 

1.05 

I-35 

1.65 

73 

.796 

3.18 

4-°9 

5.00 

41 

•273 

1. 09 

1.40 

1  *  7 x 

74 

.823 

3-29 

4-  23 

5-1- 7 

42 

.283 

I*I3 

T-45 

1.78 

75 

.851 

3-4° 

4-37. 

5-34 

43 

.294 

1.18 

I*5I 

1.85 

76 

.880 

3-52 

4-52 

5-53 

44 

•3°5 

1.22 

f-57 

1.92 

77 

.910. 

3-65 

4.68 

5-72 

45 

.316 

1.26 

1.62 

1.99 

78 

.940 

3-76 

4-8.3 

j.91 

46 

•327 

i-3* 

1.68 

2.06 

79 

•971 

3.88 

4.99 

6.10 

47 

•339 

1.36 

I-75 

2  1 3 

80 

1. 00 

4.00 

J-J4 

6.29 

48 

•351 

1.40 

1.80 

2.20 

81 

1.04 

4.l6 

5-35 

6-54 

49 

•363 

i-45 

1.86 

2.28 

82 

1.07 

4.28 

5-5° 

6-73 

5° 

•375 

1.50 

1.92 

2-36 

i  83 

1. 10 

440 

5.66 

6.91 

51 

.388 

i*55 

J*99 

2.44 

84 

1. 14 

4-56 

5.86 

7->7 

52 

401 

1.60 

2.06 

2.  Cl 

85 

I*I7 

4-68 

6.07 

7.46 

The  firft  column  of  the  above  table  expreflfes  the  tem¬ 
perature  •,  the  fecond,  the  correfponding  force  of  va¬ 
pour  }  the  other  three  columns  give  the  number  of 
grains  of  water  that  would  be  evaporated  from  a  fur¬ 
face  of  fix  inches  in  diameter  in  the  refpeflive  tempe¬ 
rature^,  on  the  fuppofition  of  there  being  previoufly  no 
aqueous  vapour  in  the  atmofphere.  Thefe  columns 
prefent  the  extremes  and  the  mean  of  evaporation  likely 
to  be  noticed,  or  nearly  fuch  *,  for  the  firft  is  calculated 
upon  the  fuppofition  of  35  grains  lofs  per  minute  from 
the  vefTel  of  three  inches  and  a  quarter  in  diameter  j 
the  fecond  45,  and  the  third  55  grains  per  minute. 


As  yet  we  have  ftated  only  the  degree  of  evapora¬ 
tion  that  wrould  take  place  under  various  circumftan- 
ces,  provided  that  the  atmofphere  were,  at  the  time, 
entirely  free  from  moifture  ;  but  as  this  can  fcarcely 
happen,  it  becomes  necefiary  to  afeertain  the  rate  of 
evaporation  when  qualified  by  the  vapour  already  exift- 
ing  in  the  atmofphere.  This  is  readily  done  by  firft 
finding  the  force  of  the  vapour  already  in  the  atmo¬ 
fphere,  as  above  directed,  and  fubtra&ing  it  from  the 
force  of  vapour  at  the  given  temperature.  The  re¬ 
mainder  is  the  actual  force  of  evaporation,  from  which, 
by  the  laft  table,  we  find  the  required  rate  of  evapora- 
4X2  lion. 
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tion.  Suppofe,  for  inftance,  it  be  required  to  know  the 
rate  of  evaporation  at  the  temperature  of  590.  From  the 
laft  table  we  fee  that  the  force  of  vapour  at  590  is 
about  0.5  or  ^  its  force  at  21  2°.  Now,  fuppofe  that  by 
trials  wc  find  the  force  of  the  vapour  whieh  already 
exifts  in  the  atmofpliere  to  be  0.25  or  T-Jo-rr-J  of 
Subtracting  the  latter  from  the  former,  we  have  for  a 
remainder  0.25==  the  force  of  evaporation  required, 
whieh  is  therefore  juft  the  half  of  what  it  would  be  if 
the  almofphere  were  entirely  free  from  vapour. 

The  force  of  vapour  exifting  in  the  atmofphere  is 
fcarcely  ever  equal  to  the  force  of  vapour  of  the  tempe¬ 
ra' ure  of  the  atmofphere.  Hence  evaporation  may, 
with  a  lew  exceptions,  be  confidered  as  going  on  with¬ 
out  intermiftion.  Attempts  have  been  made  to  afeer- 
tain  the  quantity  of  evaporation  that  takes  place  in  the 
conrfe  of  a  year  }  but  the  investigation  of  this  problem 
is  fo  difficult,  that  thefe  attempts  have  fuceeeded  only 
in  obtaining  approximations  towards  the  truth.  Mr 
Dobfon  of  Liverpool,  from  a  courfe  of  experiments  made 
in  1772,  1773,  1774,  and  1775,  concludes  that  the 
mean  annual  evaporation  from  the  furface  of  water, 
amounted  to  36.78  inches.  The  proportions  for  each 
month  are  as  follows. 


Inches. 

Irishes. 

January 

1-S° 

July 

5*11 

February 

x-77 

Auguft 

5.01 

March 

2.64 

September 

3-18 

April 

3*3o 

October 

2.5 1 

May 

4*34 

November 

r.51 

June 

4-41 

December 

1.49 

The  experiments  of  Mr  Dalton  fhew  that  the  evapo¬ 
ration  from  the  furfaee  of  water  in  a  very  dry  and  hot 
fummer  day,  was  rather  more  than  two  tenths  of  an  ineh. 

Several  experiments  have  been  made  on  the  quantity 
of  evaporation  from  lane),  efpecially  by  Mr  Williams  in 
America,  and  Dr  Watfon,  Mr  Dalton  and  Mr  Hoyle 
in  Britain. 

Mr  Williams’s  experiments  appear  to  fhew  that  the 
evaporation  from  the  furface  of  fuch  land  as  is  covered 
with  trees  and  other  vegetables  is  about  one  third 
greater  than  the  evaporation  from  the  furface  of  wa¬ 
ter,  though  much  reliance  is  not  laid  on  thefe  experi¬ 
ments. 
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From  an  experiment  made  by  Dr  Watfcn  during  Evapora- 
fummer,  when  the  earth  had  been  parched  by  a  month’s  l^on  and 
drought,  it  appeared  that  1600  gallons  of  water  were  ,  Kain- 
evaporated  from  a  fingle  acre  in  12  hours  *.  Dr  Wat- 
fon’s  experiment,  however,  was  of  a  nature  that  did  not  Evapora- 
admit  of  great  preeifion.  tion  from 

The  experiments  made  by  Mr  Dalton  and  Mr  Hoyle latd; 
in  the  years  1796,  1797,  and  1798,  are  the  moft  exad  chmr*?'* 
that  have  been  made  on  this  fubjedt,  and  we  fhall  there- Etfays“y ol. 
fore  confider  them  more  at  large.  They  were  made hi.  54* 
with  the  following  apparatus.  Having  procured  a  cy-  2? 
lindrital  veffcl  made  of  tin  plate,  three  feet  deep  and tsb 
ten  inches  in  diameter,  they  inferted  into  it  two  pipes  Dalton  and 
directed  downwards,  fo  that  water  might  pafs  through  Hojle. 
them  into  two  bottles.  One  pipe  was  fixed  near  the 
bottom  of  the  veffel,  and  the  other  about  an  inch  from 
the  top.  I  he  veffel  was  filled  up  for*  a  few  inches  with 
gravel  and  fand,  and  all  the  reft  with  good  frelh  foil. 

It  was  then  put  into  a  hole  in  the  ground,  and  the 
fpace  around  filled  up  with  earth  exeept  on  one  fide,  for 
the  convenience  of  putting  bottles  to  the  two  pipes  ; 
then  fome  water  was  poured  on  the  ‘earth  to  fadden  it, 
and  all  that  would  drain  off  was  fuffered  to  efeape! 

Hence  the  earth  may  be  eonfidered  as  faturated  with 
moifture.  The  foil  was  kept  for  fome  weeks  above  the 
level  of  the  upper  pipe,  but  after  that  it  was  eon  flan  tly 
allowed  to  be  a  little  below  it,  thus  preventing  any  wa¬ 
ter  from  running  off  through  that  pipe.  The  top  of 
the  foil  for  the  firft  year  was  bare  ;  but  for  the  two  laft 
years  it  was  covered  with  grafs  like  other  turf.  The 
apparatus  being  thus  prepared,  a  correCt  regifler  was 
kept  of  the  quantity  of  rain  water  which  ran  off  from 
the  furface  of  the  earth  by  the  upper  pipe,  as  long  as 
that  was  below  the  earth,  and  alfo  of  the  quantity  of 
water  which  paffed  through  the  three  feet  of  earth,  and 
ran  off  by  the  low’er  pipe  ;  and  a  rain  gauge  of  an  equal 
diameter  with  the  cylinder  was  kept  near  it,  for  the 
purpofe  of  meafuring  the  quantity  of  rain  w  hich  fell  in 
any  corresponding  time.  Then,  by  fubtra&ing  the 
quantity  of  w  ater  which  paffed  through  the  pipes  from 
that  in  the  rain  gauge,  the  remainder  was  eonfidered  as 
equal  to  the  quantity  evaporated  from  the  furface  of  the 
earth  in  the  cylinder.  The  mean  annual  rcfult  of  thefe 
experiments  is  {hewn  in  the  following  table. 


Water  through  the  twro  pipes. 

Mean. 

Mean 

Rain. 

Mean 

Evap. 

1796. 

Ineh. 

x797- 

Ineh. 

1798. 

Inch. 

Ineh. 

Ineh. 

Inch. 

January 

1.897— 

.680— 

I-774  + 

I-45°  + 

2.458 

1.008 

February 

1.778 — 

.918 — 

1. 1 22 

I-273 

1.801 

.528 

March 

*43 1~ 

.070 — 

•335 

.279 

902 

.623 

April 

.220 — 

*295— 

.180 

.232 

I-7‘7 

1.485 

May 

2.027 — 

2.443  + 

.010 

I-493  + 

4  * 1 7  7 

2.684 

June 

.171  — 

.726 

— - 

.299 

2.483 

2.184 

July 

•*J3— 

.025 

~ 

•059 

4-*54 

4-095 

Auguft 

•5°4 

.168 

3-554 

3-3g6 

September 

.976 

•325 

3-279 

2-954 

October 

— 

.680 

— 

.227 

2.899 

2.672 

November 

— 

1.044 

I*594 

.879 

2.934 

2-°55 

December 

.200 

3-°  77 

1.878  + 

1.718+ 

3.202 

'•484 

Rain 

Evap. 

6.877— 

10.934— 

7-379 

8.402 

33-56o 

25.158 

30.629 — 
23.725— 

38.791— 

27.837— 

3 1  *259 

23.862 

It 
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It  appears  from  tliefc  experiments,  that  at  Man- 
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chefter  the  mean  annual  evaporation  of  water  is  above 
25  inches  ;  and  if  we  add  to  this  with  Mr  Dalton  5 
inches  for  the  dew  which  falls,  the  whole  quantity  eva- 
porated  in  a  year  will  be  30  inches.  On  the  whole, 
wc  may  perhaps  eftimate  the  mean  annual  evaporation 
from  the  whole  furfaee  of  the  globe  at  35  inches  from 
every  fquare  inch  of  furfaee,  making  the  whole  water 
annually  evaporated  over  the  whole  globe  equal  to 
94.450  cubic  miles. 

Were  this  prodigious  mafs  of  water  all  to  fubfift  in 
the  atmofphere  at  once,  it  would  increafe  its  mafs  by 
about  TV,  and  raife  the  barometer  nearly  3  inches. 
But  this  never  happens  ;  no  day  paffes  without  rain  in 
fome  part  of  the  earth  j  fo  that  part  of  the  evaporated 
water  is  continually  precipitated  again.  Indeed  it  would 
be  impoffible  for  the  whole  of  the  evaporated  water  to 
fubfift  in  the  atmofphere  at  once,  at  leaft  in  the  Rate  of 
vapour. 

The  higher  regions  of  the  atmofphere  contain  lefs 
vapour  than  the  ftrata  near  the  furfaee  of  the  eaith. 
This  was  obferved  both  ,  by  M.  de  Sauffure  and  M. 

de  Luc.  -  . 

At  fome  height  above  the  tops  of  mountains  the  at- 
mofphere  is  probably  ftill  drier,  for  it  was  obfeived  by 
Saulfurc,  that  on  -the  tops  of  mountains  the  moifturc  of 
the  air  was  rather  lef®  during  the  night  than  the  day. 
And  there  can  be  little  doubt  that  every  ftratum  of  air 
defeends  a  little  lower  during  the  night  than  it  was 
during  the  day,  owing  to  the  cooling  and  condcnfing  of 
the  ftratum  neareft  the  earth.  Vapours,  however,  mull 
afeend  very  high,  for  we  fee  clouds  forming  far  above 
the  tops  of  the  higheft  mountains. 

Rain  never  begins  to  fall  while  the  air  is  tranfparent  ; 
the  invifible  vapours  firft  pafs  their  maximum,  and  are 
changed  into  veficular  vapours  }  clouds  are  formed, 
and  thefe  clouds  gradually  diffolvc  in  rain.  Clouds, 
however,  are  not  formed  in  all  parts  of  the.  horizon  at 
once  ,  the  formation  begins  in  one  particular  fpot, 
•while  the  reft  of  the  air  remains  clear  as  before  j  this 
cloud  rapidly  increafes  till  it.  overfpreads  the  whole 
horizon,  and  then  the  rain  begins. 

It  is  remarkable,  that  though  the  greateft  quantity 
of  vapour  exifts  in  the  lower  ftrata  of  the  atmofphere, 
clouds  never  begin  to  form  there,  but  always  at  fome  con- 
fiderable  height.  It  is  remarkable  too,  that  the. part  of 
the  atmofphere  at  which  they  form  has  not  arrived  at 
the  point  of  extreme  moifture,  nor  near  that  point,  even 
a  moment  before  their  formation.  They  are  not  formed 
then  becaufe  a  greater  quantity  of  vapour  had  got  into 
the  atmofphere  than  could  remain  there  without  paffing 
its  maximum.  It  is  ftill  more  remarkable,  that  when 
clouds  are  formed,  the  temperature  of  the  fpot  in  which 
they  are  formed  is  not  always  lowered,  though  this 
may  fometimes  be  the  cafe.  On  the  contrary,  the  heat 
of  the  clouds  themfelves  is  fometime.s  greater  than  tnat 
of  the  furrounding  air  *.  Nor  is  the  formation,  of 
clouds  owing  to  the  capacity  of  air  for  combining 
with  moifture  being  leffened  bv  cold  ;  fo  fnr  from  that, 
we  often  fee  clouds  which  had  remained  in  the.atmo- 
34  fphere  during  the  heat  of  the  day,,  disappear  m  the 
The  forma-  night,  after  the  heat  of  the  air  was  dmiiniftied. 
tion  of  The  formation  of  clouds  and  rain  cannot  be  account- 

cloud,  and  d  fo  b  f  1  principle  with  which  we  are  acquaint- 
el  Vis  neither  owing  to  the  faturation  of  the  at- 
ed.  ,  3 
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mofphere,  nor  the  diminution  of  the  heat ;  nor  the  E vapor a - 
mixture  of  airs  of  different  temperatures,  as  Dr  Hut- 
ton  fuppofes  :  for  clouds  are  often  formed  without  any  ,  "  > 

wind  at  all  either  above  or  below  them  \  and  even  if 
this  mixture  conftantly  took  place,  the  precipitationr 
inftead  of  accounting  for  rain,  would  be  almoft  imper¬ 
ceptible. 

It  is  a  very  remarkable  fa  61,  that  evaporation . often 
goes  on  for  a  month  together  in  hot  weather  without 
any  rain.  This  fometimes  happens  in  this  country  \  it 
happens  every  year  in  the  torrid  zone.  Thus  at  Cal¬ 
cutta,  during  January  1785,  it  never  rained  at  all  y 
the  mean  of  the  thermometer  for  the  whole  month 
was  66  \°  y  there  was  no  high  wind,  and  indeed  during 
great  part  of  the  month  little  wind  at  all. 

The  quantity  of  water  evaporated  during  fuch  a 
drought  muft  be  very  great  ;  yet  the  moifture  of  the 
air,  inftead  of  being  inercafed,  is  conftantly  diminifti- 
ing,  and  at  laft  difappears  almoft  entirely.  For  the 
dew,  which  is  at  firft  copious,  diminiihes  every  night  \ 
and  if  Dr  Watfon’s  experiment  formerly  mentioned 
be  attended  to,  it  will  not  be  objected  that  the  quan¬ 
tity  of  evaporation  is  alfo  very  much  diminifticd.  Of 
the  very  dry  Rate  to  which  the  atmofphere  is  reduced 
during  long  droughts,  the  violent  thunder-ftorms  with 
which  they  often  conclude  is  a  very  decifive  proof. 

Now  what  becomes  of  all  this  moifture  ?  It  is  not  ac¬ 
cumulated  in  the  atmofphere  above  the  country  from 
which  it  was  evaporated,  other  wife  the  whole  atmo¬ 
fphere  would  in  a  much  lefs  period  than  a  month  be 
perfedlly  faturated  with  moifture.  If  it  be  carried  up 
daily  through  the  different  ftrata.  of  the  atmofphere, 
and  wafted  to  other  regions  by  fuperior  currents  of  air, 
how  is  it  pofliblc  to  account  for  the  different  clerical 
Rate  of  the  clouds  fituated  between  different  ftrata,. 
which  often  produces  the  moft  violent  thunder-ftorms  ? 

They  could  not  have  remained  in  the  lower  ftrata  of 
the  atmofphere,  and  been  daily  carried  off  by  winds  to 
other  countries  \  for  there  are  often  no  winds  at  all 
during  feveral  days  to  perform  this  office  $  nor  in  that 
cafe  would  the  dews  diminifh,  nor  could  their  prefence 
fail  to  be  indicated  by  the  hygrometer. 

It  is  impoffible  for  us  to  account  for  this  remarkable 
fa 61  upon  any  principle  with  which  we  are  acquainted. 

The  water  can  neither  remain  in  the  atmofphere,  nor 
pafs  through  it  in  the  Rate  of  vapour.  It  muff  there¬ 
fore  affume  fome  other  form  j  but  what  that  form  is, 
or  how  it  affumes  it,  we  know  not.  Ihere  are,  therefore, 
two  fteps  of  the  procefs  which  takes  place  between  eva¬ 
poration  and  rain,  with  which  we  arc  entirely  unac¬ 
quainted  ;  firft,  the  ftate  of  the  vapour  after  it  enters 
into  the  atmofphere,  and  fecond,  the  caufc  by  which  it 
is  made  to  lay  afide  the  new  lorm  which  it  affirmed,  re¬ 
turn  to  its  ftate  of  vapour,  and  defee nd  in  form  of  rain. 

Several  theories  have  been  contrived  to  account  for 
this  phenomenon,  but  they  are  all  untenable  on  the  p.re- 
fent  known  laws  of  chemical  a6tion. 

The  mean  annual  quantity  of  rain  is  greateft  at  the 
equator,  and  decreafes  gradually  as  we  approach  the  poles. 

Thus  at  Granada,  Antilles,  1  2°  N.  Lat.  it  is  I  26  inches,.. 

Cape  Francois,  St  Domingo  190  46'  120 

Calcutta  -  -  22  23  81 

Rome  -  -  -  41  54  39 

England  -  -  33  0  3* 

Peterfburgh  .  -  -  59  l(L 

Ua 


7*3 

Evapora¬ 
tion  and 
Rain 


.  ^5 

Hamy  days 
often  more 
numerous  in 
winter. 


M  E  T  E  O 

On  the  contrary,  the  number  of  rainy  days  is  finall- 
eft  at  the  equator,  and  increafes  in  proportion  to  the 
diftance  from  it.  From  N.  Lat.  1 2°  to  430  the  mean 
number  of  rainy  days  is  78  ;  from  430  to  46°  the  mean 
number  is  103  ;  from  46°  to  50°  it  is  134  j  from  510 
to  6o°,  161  days. 

The  number  of  rainy  days  is  often  greater  in  winter 
than  in  fummer  ;  but  the  quantity  of  rain  is  greater  in 
fummer  than  in  winter.  At  Peterfburgh,  the  number 
of  rainy  or  fnowy  days  during  winter  is  84,  and  the 
quantity  which  falls  is  only  about  5  inches  ;  during 
fummer  the  number  of  rainy  days  is  nearly  the  fame 
but  the  quantity  which  falls  is  about  1 1  inches. 

More  rain  falls  in  mountainous  countries  than  in 
plains.  Among  the  Andes  it  is  faid  to  rain  almoft 
perpetually,  while  in  Egypt  it  fcarcely  ever  rains  at  all. 
If  a  rain-gauge  be  placed  on  the  ground,  and  another 
at  fome  height  perpendicularly  above  it,  more  rain  will 
be  colle&ed  into  the  lower  than  into  the  higher  ;  a 
proof  that  the  quantity  of  rain  increafes  as  it  defeends, 
owing  perhaps  to  the  drops  attra&ing  vapour  during 
their  palTage  through  the  lower  flrata  of  the  atmofphere 
where  the  greateft  quantity  refides.  This,  however, 
is  net  always  the  cafe,  as  Mr  Copland  of  Dumfries 
difeovered  in  the  courfe  of  his  experiments.  He  ob- 
ferved  alfo,  that  when  the  quantity  of  rain  colle&ed  in 
the  lower  gauge  was  greateft,  the  rain  commonly  con¬ 
tinued  for  fome  time  ;  and  that  the  greateil  quantity 
wascolle&cd  in  the  higher  gauge  only  either  at  the  end 
of  great  rains,  or  during  rains  which  did  not  laft  long. 
.Thefe  obfervations  are  important,  and  may,  if  followed 
out,  give  us  new  knowledge  of  the  caufes  of  rain. 
They  feem  to  (how,  that  during  rain  the  atmofphere 
is  fomehow  or  other  brought  into  a  ftatc  which  induces 
it  to  part  with  its  moiflure  ;  and  that  the  rain  continues 
as  long  as  this  date  continues.  Were  a  fuflicient 
number  of  obfervations  made  on  this  fubjeft  in  different 
places,  and  were  the  atmofphere  carefully  analyfed  du¬ 
ring  dry  weather,  during  rain,  and  immediately  after 
rain,  we  might  foon  perhaps  difeover  the  true  theory  of 
rain. 

Rain  falls  in  all  feafons  of  the  year,  at  all  times  of 
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l y  than  in  tIie  daf’  and  during  the  night  as  well  as  the  day; 
the  night,  though,  according  to  M.  Toaldo,  a  greater  quantity 
fall>  during  tlie\day  than  the  night.  The  caufe  of  rain, 
then,  whatever  it  may  be,  mutt  be  fomething  which 
operates  at  all  times  and  feafons.  Rain  falls  alfo  du¬ 
ring  the  continuance  of  every  wind,  but  ofteneft  when 
the  wind  blows  from  the  fouth.  Falls  of  rain  often 
37  happen  likewife  during  perfect  calms. 

Mean  an-  It  appears  from  a  paper  published  by  M.  Cotte  in 
t’ty  f  n  ^ie  J°urna,j  c^e  Physique  for  October  1791,  containing 
in  Great  mean  quantity  of  rain  falling  at  147  places,  fitua- 

Britam  ted  between  N.  Lat.  n°  and  6o°,  deduced  from  tables 
kept  at  thefe  places,  that  the  mean  annual  quantity  of 
rain  falling  in  all  thefe  places  is  34.7  inches.  Let  us 
funpofc  then  (which  cannot  be  very  far  from  the  truth), 
that  the  mean  annual  quantity  of  rain  for  the  whole  is 
34  inches.  The  fuperftcies  of  the  globe  confifts  of 
170,981,01  2  fquare  miles,  or  686,401,498,47 1,475,200 
fooare  inches.  The  quantity  of  rain,  therefore,  falling 
annually  will  amount  to  23,337,650,81 2,030,1 56,800 
cubic  inches,  or  fomewhat  more  than  91,751  cubic  miles 
of  water.  'This  is  ?  6.1 91  cubic  miles  of  water  lefs 
than  the  quantity  of  water  evaporated.  It  feems  pro- 
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bable  therefore,  if  the  imperfe&ion  of  our  data  warrant  Evapora. 
any  conclufion,  that  fome  of  the  vapour  is  a&ually  de-  tion  and 
compofed  in  the  atmofphere,  and  converted  into  oxygen  llain- 
and  hydrogen  gas. 

The  dry  land  amounts  to  52,745,253  fquare  miles  1 
the  quantity  of  rain  falling  on  it  annually  therefore 
will  amount  to  30,960  cubic  miles.  The  quantity  of 
water  running  annually  into  the  lea  is  13,140  cubic 
miles  ;  a  quantity  of  water  equal  to  which  nmft  be  fup- 
plied  by  evaporation  from  the  fea,  otherwife  the  land 
would  foon  be  completely  drained  of  its  mofture. 

.  -^e  quantity  of  rain  falling  annually  in  Great  Bri¬ 
tain  may  be  feen  from  the  following  table  : 


Years  of 
obfervation 


Places. 


8 

8 

45 

5 

8 

18 

7 
5 

*4 

10 

5 

5 

20 

8 


Rain  in 
Inches. 


Dover 

Ware,  Plertfordlhire 
London 
Kimbolton 
Lyndon 

ChaTworth,  Derby  (hire 
Mancheiler 
Liverpool 
Lancalier 
Kendal 
Dumfries 

Branxholm,  44  miles  S.  W.  of 
Berwick 
Langholm 
Dalkeith 
Glalgow 
Hawkhill 


Mean 


37-52 

23.6 

*7-5 

23*9 

22.21 

27.865 

43-i 

34-41 

40*3 

61.223 

36.127 

31- 26 
36.73 
25.124 

31- 
28.966 


32.532 


Mr  Dalton  has  eflimatcd  the  quantity  of  rain  that 
falls  in  England  at  21  inches  ;  but  as  no  account  is  ta¬ 
ken  of  what  falls  in  Wales  and  Scotland,  this  eflimato 
probably  falls  much  Ihort  of  the  real  annual  quantity. 

In  this  country  it  generally  rains  lefs  in  March  than  in 
November,  in  the  proportion  at  a  medium  of  7  to  1 2. 

It  generally  rains  lefs  in  April  than  October,  in  the 
proportion  of  1  to  2  nearly  at  a  medium.  It  generally 
rains  lefs  in  May  than  September  ;  the  chances  that 
it  docs  fo  are  at  leaf!  as  4  to  3  :  but  when  it  rains  plen¬ 
tifully  in  May,  it  generally  rains  but  little  in  Septem¬ 
ber  ;  and  when  it  rains  one  inch  or  lefs  in  May,  it  rains 
plentifully  in  September. 

The  degree  of  moiflure  that  is  prefent  in  the  atmo¬ 
fphere  at  any  given  time,  is  meafured  by  the  hygrome¬ 
ter.  Under  the  article  Hygrometer  we  have  amply 
deferibed  feveral  of  the  mofl  important  inflruments  of 
that  kind;  but  there  is  one  hygrometer,  viz.  that  of 
Mr  Leflie,  which  remains  to  be  deferibed  in  this  place. 

Figures  of  the  inftrument  are  given  in  Plate  CCLXXVI. 

%•  *3>  I4*  .  g 

T.  he  principal  part  of  the  inftrument  is  compofed  of  Leflie’s  Iiy- 
two  glafs  tubes  terminated  by  hollow  balls,  one  tranf-  grometen 
parent  and  the  other  opaque.  The  tubes  arc  fe levied,  as 
regular  as^  poflible,  from  4  to  8  inches  long,  and  about 
■aV  an  thick,  or  as  flender  as  thofe  employed 
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Evapora-  fur  thermometers,  but  with  a  much  wider  bore.  This, 

tion  and  { n  one  tube,  mail  be  from  to  the  of  an  inch  in 
,  diameter,  and  an  exaft  calibre,  at  leail  not  differing 
v  by  T*o  between  both  its  extremities.  To  the  end  of  it 
a  fmall  piece  of  black  enamel  is  attached,  and  blown 
into  an  opaque  ball,  from  4  to  T*y  of  an  inch  diameter. 
The  correfponding  tube  may  have  its  bore  of  the  fame, 
or  rather  a  greater  width,  but  its  uniformity  is  not  at 
all  effential.  Near  the  extremity  it  is  fwclled  out  into 
a  thin  cylinder,  aimed  ^0  of  an  inch  wide,  and  from 
to  to  to  long  7  irmer  cavity  only  enlarged, 

without  altering  the  exterior  regularity  of  the  tube. 
The  fhort  bit  of  glais  where  this  cylinder  terminates, 
is  now  blown  into  a  thin  pellucid  ball,  as  nearly  of 
the  fize  of  the  former  as  the  eye  can  judge.  The  ex- 
aft  equality  of  the  balls  would  be  unattainable,  and 
fortunately  the  theory  of  the  inftrument  does  not  re¬ 
quire  it.  When  a  dark  and  a  bright  objeft  are  viewed 
together,  the  latter,  from  an  optical  deception,  appears 
always  larger  than  the  reality  ;  and  for  this  reafon,  fays 
Mr  Leflie,  I  prefer  making  the  clear  ball  a  lliglit  de¬ 
gree  fmaller  than  the  black  one.  In  the  mean  time 
a  coloured  liquor  is  prepared  by  diffolving  carmine  in 
concentrated  fulpliuric  acid,  in  a  phial  with  a  ground 
(topper,  taking  care  to  avoid  heat,  as  by  this  the  colour¬ 
ing-matter  would  be  charred,  and  the  beauty  of  the 
liquor  deilroyed. 

The  tubes  are  now  cut  to  nearly  equal  lengths,  and 
the  end  of  each  fvvelled  out  a  little,  to  facilitate  their 
junftion.  Clofe  to  the  black  ball,  the  tube  is  bent  by 
the  flame  of  a  candle  into  a  flioulder,  fuch,  that  the 
root  of  the  ball  (hall  come  into  a  line  with  the  inner 
edge  of  the  tube.  This  ball,  being  then  warmed,  the 
end  of  the  tube  is  dipt  into  the  acid  liquor,  and  as 
much  of  it  allowed  to  rife  and  flow  into  the  cavity,  as 
may  be  gueffed  fufficient  to  fill  both  tubes,  excepting 
the  cylinder.  The  two  tubes  arc  then,  by  the  help  of  a 
blow-pipe,  folidly  joined  together  in  one  flraight  piece, 
without  having  any  knot  or  protuberance.  About 
half  an  inch  from  the  joining,  and  nearer  the  cylinder, 
it  is  gently  bent  round  by  the  flame  of  a  candle,  till 
the  clear  ball  is  brought  to  touch  the  tube  ^  inch 
direftly  below  the  black  one.  The  inftrument  is  now 
to  be  graduated ;  and  the  fcale  chofen  by  Mr  Leflie  is 
that  which  correfponds  to  the  centigrade  thermometer. 
Mr  Leflie  thus  deferibes  the  mode  of  graduating  the 
inftrument. — The  inftrument  is  held  in  an  oblique 
pofition,  that  the  coloured  liquor  may  colleft  at  the 
bottom  of  the  black  ball,  into  which  a  few  minute 
portions  of  air  muff,  from  time  to  time,  be  forced 
over,  by  heating  the  oppofite  ball  with  the  hand. 
In  this  way,  the  interpofed  liquid  will  gradually  be 
made  to  defeend  into  the  tube,  and  affume  its  pro¬ 
per  place;  and  it  (hould  remain  for  a  week  or  two 
in  an  inclined  pofition,  to  let  every  particle  drain 
out  of  the  black  ball.  If  any  trace  of  fluid  collefts  in 
rings  within  the  bore,  they  are  eafily  difpelled  with 
a  little  dexterity  and  manipulation,  which,  though  it 
would  be  difficult  to  deferibe,  is  molt  readily  learnt 
and  praftifed.  The  fmall  cavity  at  the  joining  facili¬ 
tates  the  reftification,  by  affording  the  means  of  fend¬ 
ing  a  globule  of  air  in  either  direction.  In  fixing  the 
zero  of  the  fcale,  Mr  Le'flie  fet  the  inftrument  in  a  re¬ 
mote  corner  of  the  room,  or  partly  clofed  the  window- 
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fhutters.  When  completely  adjufted,  the  top  of  the  Evapora- 
coloured  liquor,  if  held  upright,  ihould  (land  nearly  tl™.^ 
oppofite  to  the  middle  of  the  cylindrical  refervoir.  ^ 

In  this  flate  of  preparation,  the  inftrument  is  ready 
for  being  graduated.  The  clear  ball  and  the  conti¬ 
guous  part  of  the  parallel  tube  are  therefore  covered 
with  two  or  three  folds  of  thin  bibulous  paper,  moiiten- 
ed  with  pure  water,  to  make  it  aft  as  a  hygrometer  ; 
and  there  is  attached  to  the  fame  tube  a  temporary 
fcale,  by  means  of  a  foil  cement  compofcd  of  bees-wax 
and  rofin.  A  fiat  round  piece  of  wood  being  provided 
with  four  or  five  pillars  that  ferew  into  it,  the  iultru- 
ment  is  fixed  to  one  of  them  in  an  ereft  pofition,  and 
on  each  fide  is  difpofed  a  fine  correfponding  thermome¬ 
ter,  inverted,  and  at  the  fame  height,  the  one  having 
its  bulb  covered  with  wet  bibulous  paper.  Then  half 
a  yard  of  flannel  is  dried  as  much  as  poffible  without 
fingeing,  before  a  good  fire,  and  rolling  it  up  like  a 
(lee vc,  it  is  lapped  loofely  round  the  lower  part  of  the 
pillars,  and  the  whole  is  inclofed  under  a  large  bell- 
glafs.  The  flannel  powerfully  abforbs  moiilure  from 
the  confined  air,  and  creates  an  artificial  drynefs  of  80 
or  100  degrees.  In  the  fpace  of  a  quarter  or  half  an 
hour,  the  full  effeft  is  produced,  and  the  quantities 
being  noted  at  two  or  three  feparate  times,  the  mean 
refuits  are  adopted.  The  defeent,  meafured  by  the 
temporary  fcale,  being  then  augmented  in  the  propor¬ 
tion  of  ten  to  the  difference  of  the  two  thermometers, 
will  give  the  length  that  correfponds  to  ioo°.  After 
the  ttandard  inftrument  is  conftrufted,  others  are  thence 
graduated  with  the  uttnoft  cafe  ;  the  firft  being  planted 
in  the  centre,  and  the  rcit,  with  their  temporary  feales, 
duck  to  the  encircling  pillars.  For  greater  accuracy, 
the  obfervation  fliould  be  made  in  a  room  without  a 
fire,  or  a  fereen  ought  to  be  interpofed  between  the 
fire  and  the  apparatus. 

The  flips  of  ivory  intended  for  the  feales  arc  divided 
into  equal  parts,  and  ihould  contain  from  100°  to  150°. 

The  edges  arc  filed  down  and  chamfered,  to  fit  eafily 
between  the  parallel  tubes;  and  they  are  fecured  in 
their  place  by  a  itrong  folution  of  ifmglafs.  The 
lower  ball  and  its  annexed  cylinder,  are  covered  with 
thin  filk  of  the  fame  colour  as  the  upper  ball,  and  a 
few  threads  arc  likewife  lapped  about  that  part  of  the 
tube  which  it  touches.  The  inftrument  is  laftly  ce¬ 
mented  into  a  piece  of  wood,  either  end  of  which  ad¬ 
mits  a  cylindrical  cafe  that  ferves  equally  to  proteft  or 
to  hold  it.  On  other  occafions,  the  hygrometer  is  in- 
ferted  into  the  focket  of  a  round  bottom-piece  where  it 
(lands  vertical. 

The  above  defeription  refers  particularly  to  fig.  14. 

Fig.  13.  differs  from  this,  only  in  having  the  balls  of  an 
equal  height,  and  bended  in  oppofite  direftions,  which 
Mr  Leflie  confiders  as  more  convenient  for  fome  purpofes 
to  which  the  inftrument  is  applied,  to  be  mentioned 
hereafter,  but  which  renders  the  inftrument  lefs  portable.  ^ 

The  aftion  of  this  hygrometer  depends  on  the  follow- Theory  0f 
ing  principle;  That  the  cold  produced  by  evaporation  the  mihu- 
will  accurately  denote  the  degree  of  drynefs  of  the  air ,  merit, 
or  its  diflance  from  the  point  of  faturation .  To  difeover 
the  drynefs  or  humidity  of  the  air,  therefore,  we  have 
only  to  find  the  change  of  temperature  induced  in  a 
body  of  water  infulated,  or  expofed  on  all  fides  to  eva¬ 
poration.  The  fteps  which  led  Mr  Leflie  from  thefe 
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Ample  principles  to  the  conftrudiion  of  the  prefent  in¬ 
genious  inftrument,  are  detailed  by  him  in  a  paper 
publifhed  in  Nicholfon’s  Journal  for  January  1800,  to 
which  we  muft  refer  our  readers  for  the  particulars, 
contenting  ourfelves  with  the  following  fummary 
view. 

It  two  thermometers  be  filled  with  any  expanfible 
fluid,  and  having  the  bulb  of  the  one  wet  and  the 
other  dry,  they  will,  by  their  difference,  denote  the 
Hate  of  the  air  in  refped  to  humidity.  Mr  Leflie’s 
objed  was  to  combine  two  fuch  inftruments,  fo  that 
they  ihould  indicate  merely  their  difference  of  tempera¬ 
ture  ;  and  this  objed  he  has  completely  attained  by  the 
prefent  inftrument.  In  ordinary  cafes,  the  intermediate 
liquor  would  continue  ftationary  ;  for  the  air  in  both 
bails  having  the  fame  temperature,  and  confequently 
the  fame  claftieity,  the  oppoftte  preffures  would  preciftly 
counterad.  each  other ;  but  if,  from  the  adion  of  the 
external  air  on  the  moiftened  furface,  one  ball  became 
colder,  it  is  manifeft  the  liquor  would  be  puftied  to¬ 
wards  it  by  the  luperior  elafticity  of  the  air  included  in 
the  other  ball,  fo  as  to  mark,  by  the  fpace  of  its  ap¬ 
proach,  the  deprefiion  of  temperature  induced  by  eva¬ 
poration. 

This  inftrument  does  not  merely  point  out  the  dryrefs 
of  the  air  *,  it  enables  us  to  determine  the  cibfo lute  quan¬ 
tity  of  moifture  which  it  is  capable  of  imbibing }  for 
the  converfion  of  water  into  fleam  is  found  to  confume 
5240  of  the  centigrade  divifion  \  and  evaporation,  ana¬ 
logous  in  its  effeds,  may  be  prefumed  to  occafion  the 
fame  wrafte  of  heat.  If,  therefore,  air  had  the  fame 
capacity  as  water,  for  each  degree  of  the  hygrometer 
it  would  depolit  as  much  heat  as  it  would  abftrad  by 
diffolving  the  3-7^0-  part  of  its  weight  of  humidity. 
-But  the  capacity  of  air  is  to  that  of  water  as  1 1  to  fix, 
and  confequently  it  would  require  in  that  proportion  a 
greater  evaporation  to  produce  the  fame  effed.  We 
may  hence  conclude,  that,  for  each  hygrometric  degree, 
the  air  would  require  y  X  or  ttbtt  Part  by 

weight  of  water  to  effed  faturation. 

Stridly  fpcaking,  the  degrees  marked  by  this  hygro¬ 
meter  do  not  meafure  the  drynefs  of  the  air  at  its  adual 
temperature,  but  only  its  ftate  of  drynefs  when  cooled 
down  to  the  ftandard  of  the  wet  ball.  The  law,  how'- 
rver,  being  known  of  the  diffolving  power  of  air  as 
affeded  by  heat,  it  is  eafy,  from  the  difpofttion  of  the  air 
with  refped  to  humidity  at  one  temperature  to  derive 
that  at  any  other.  It  will  fufficc  to  mention  the  rcfult 
of  a  number  of  careful  experiments  : — Suppoftng  air  at 
the  freezing  point  to  be  capable  of  holding  50  parts 
of  moifture  j  at  io°  centigrade,  it  will  hold  ICO  ;  at 
£0°,  200  *,  at  30°,  400  ;  thus  doubling  at  each  increafe 
of  io°.  Hence  a  table  may  be  conftruded  by  which 
thefe  converfions  will  be  ealily  made. 

To  omit  nothing  that  tends  to  elucidate  the  theory 
of  the  inftrument,  we  muft  obferve  that  the  air  in  its 
contad  with  the  humid  furface  is  not  abfolutely  cooled 
to  the  fame  temperature  \  the  air  and  water  really 
meet  each  other  at  an  intermediate  point  determined 
by  their  compounded  denfity  and  capacity.  Con¬ 
fequently  the  indications  of  the  hygrometer  ought  to 
be  augmented  ^  by  the  part,  or  V  + 

But  this  quantity  is  too  fmall  in  any  cafe  to  be  re¬ 
garded. 


Chap.  IV, 

Wnd. 

Chap.  IV.  Of  the  Changes  produced  in  the  Air  by ' - v — 

Winds. 

In  confidering  the  fubjed  of  winds,  we  (hall  firft:  40 
briefly  detail  their  natural  hiftory,  fo  far  as  it  has  not 
been  already  anticipated,  and  fhall  then  endeavour  to 
trace  the  laws  by  which  they  are  regulated,  or  explain 
the  manner  in  which  their  varieties  are  produced.  As 
the  diredion  of  the  winds  is  of  the  greateft  confequence, 
efpecially  in  a  commercial  view,  we  fhall  firft  point  out 
the  diredion  of  the  moil  prevalent  winds  in  various 
quarters  of  the  world. 

Between  the  tropics  the  winds  are  the  moft  regular. TradT 
In  thofe  parts  of  the  Pacific  and  Atlantic  oceans  w  hich  winds, 
lie  neareft  the  equator,  there  is  a  regular  wind  during 
the  whole  year  called  the  trade-windi  On  the  north 
fide  of  the  equator  it  blows  from  the  north -eaft,  varying 
frequently  a  point  or  two  towards  the  north  or  eaft  *, 
and  on  the  fouth  fide  of  it,  fiom  the  fouth-eaft,  chan¬ 
ging  fometimes  in  the  fame  manner  towards  the  fouth  cr 
eaft.  The  fpace  included  between  the  fecond  and  fifth 
degrees  of  north  latitude  is  the  internal  limit  of  tliefe 
two  wflnds.  There  the  winds  can  neither  be  faid  to 
blow  from  the  north  nor  the  fouth ;  calms  and  violent 
ftorms  are  frequent.  This  fpace  varies  a  little  in  lati¬ 
tude  as  the  fun  approaches  either  of  the  tropics.  In 
the  Atlantic  ocean  the  trade-w  inds  extend  farther  north 
on  the  Amciican  than  on  the  African  coaft',  and  as  we 
advance  weft  ward,  they  become  gradually  mere  eaftcr- 
ly,  and  decrcafe  in  ftrength.  Their  force  diminiflhes 
likewife  as  we  approach  their  utmoft  boundaries.  It 
has  been  remarked  alfo,  that  as  the  fun  approaches  the 
trepie  of  cancer,  the  fouth- eaft  winds  become  gradually 
more  fouthcrly,  and  the  noith-eaft  winds  more  eafterly  : 
exadly  the  contrary  takes  place  when  the  fun  is  ap¬ 
proaching  the  tropic  of  capricorn. 

The  trade-w’ind  blows  conftantly  in  the  Indian  ocean  Monfoons. 
from  io°  fouth  latitude  to  near  30°;  but  to  the  north¬ 
ward  of  this  the  winds  change  every  fix  months,  and 
blow  diredly  oppoftte  to  their  former  courfe.  Thefe 
regular  winds  are  called  monfoons ,  from  the  Malay 
word  tnoojfn ,  which  fignifies  a  feafon.  When  they 
fhift  their  direction,  variable  w7inds  and  violent  ftorms 
fuccced,  w  hich  laft  for  a  month,  and  frequently  longer  5 
and  during  that  time  it  is  dangerous  for  veffels  to  con¬ 
tinue  at  fea. 

The  monfoons  in  the  Indian  ocean  may  be  reduced 
to  twro }  one  on  the  north  and  another  on  the  fouth  fide 
of  the  equator  \  w  hich  extend  from  Africa  to  the  lon¬ 
gitude  of  New7  Holland  and  the  eaft  coaft  of  China, 
and  which  fuffer  partial  changes  in  particular  places 
from  the  fituation  and  inflexion  of  the  neighbouring 
countries. 

Between  30  and  10°  of  fouth  latitude  the  fouth-eaft 
trade-wind 'continues  from  April  to  Odober }  but  dur¬ 
ing  the  reft  of  the  year  the  wind  blows  from  the  north- 
weft.  Between  Sumatra  and  New  Holland  this 
monfoon  blows  from  the  fouth  during  our  fununer 
months,  approachii  g  gradually  to  the  fouth-eaft  as  wre 
advance  towards  the  coaft  of  New  Holland  \  it  changes 
about  the  end  of  September,  and  continues  in  the  op- 
pofite  diredion  till  April.  Between  Africa  and  Mada- 
gafcar  its  diredion  is  influenced  by  the  coaft  4  for  it 
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Over  all  the  Indian  ocean  to  the  northward  of  the 
Vl  ^  third  degree  of  fouth  latitude,  the  north-eaft  trade-wind 
trade-winds  blows  from  OCtober  to  April,  and  a  fouth- we  ft  wind  from 
throughout  ^prii  to  OCtober.  From  Borneo,  along  the  coaft  of 
.v.  JVIalacca  and  as  far  as  China,  this  monfoon  in  fummer 

blows  nearly  from  the  fouth,  and  in  winter  from  the 
north  by  eaft.  Near  the  coaft  of  Africa,  between  Mo¬ 
zambique  and  Cape  Guardafeu,  the  winds  are  irregular 
during  the  whole  year,  owing  to  the  different  monfoons 
which  furround  that  particular  place. — Monfoons  are 
likewife  regular  in  the  Red  fea  *,  between  April  and 
OCtober  they  blow  from  the  north-weft,  and  during  the 
other  months  from  the  fouth-eaft,  keeping  conftantly 
parallel  to  the  coaft  of  Arabia. 

Monfoons  are  not  altogether  confined  to  the  Indian 
ocean  ;  ^n  the  coaft  of  Brazil,  between  Cape  St  Au- 
guftine  and  the  iftand  of  St  Catharine,  the  wind  blows 
between  September  and  April  from  the  eaft  or  north- 
eaft,  and  between  April  and  September  from  the  fouth- 
weft.  The  bay  of  Panama  is  the  only  place  on  the 
weft  fide  of  a  great  continent  where  the  wind  fhifts 
regularly  at  different  feafons :  there  it  is  eafterly 
between  September  and  March  but  between  March 
and  September  it  blows  chiefly  from  the  fouth  and 
fouth- weft. 

Such  in  general  is  the  dire&ion  of  the  winds  in  the 
torrid  zone  all  over  the  Atlantic,  Pacific,  and  Indian 
oceans ;  but  they  are  fubjeCt  to  particular  exceptions, 
which  we  fliall  now  endeavour  to  enumerate.  On  the 
coaft  of  Africa,  from  Cape  Bayador  to  Cape  Verde, 
the  winds  are  generally  north-weft  ;  from  thence  to 
the  iftand  of  St  Thomas  near  the  equator  they  blow  al- 
moft  perpendicular  to  the  fliore,  bending  gradually  as 
we  advance  fouthwards,  firft  to  the  weft  and  then  to 
the  fouth-weft.  On  the  coaft  of  New  Spain  likewife, 
from  California  to  the  bay  of  Panama,  the  winds  blow 
alinoft  conftantly  from  the  weft  or  fouth-weft,  except 
during  May,  June,  and  July,  when  land-winds  prevail, 
called  by  the  Spaniards  Pepogai/os.  On  the  coaft  of 
Chili  and  Peru,  from  20°  to  30°  fouth  latitude,  to  the 
equator,  and  on  the  parallel  coaft  of  Afriea,  the  wind 
blows  during  the  whole  year  from  the  fouth,  varying 
according  to  the  direction  of  the  land  towards  which 
it  inclines,  and  extending  much  farther  out  to  fea  on 
the  American  than  the  African  coaft.  The  trade- 
winds  are  alfo  interrupted  fometimes  by  wefterly 
winds  in  the  bay  of  Campeachy  and  the  bay  of  Hon¬ 
duras. 

As  to  the  countries  between  the  tropics,  we  are 
too  little  acquainted  with  them  to  be  able  to  give  a 
fadsfaCtory  hiftory  of  their  winds. 

In  all  maritime  countries  between  the  tropics,  of  any 
extent,  the  wind  blows  during  a  certain  number  of 
hours  every  day  from  the  fea,  and  during  a  certain 
number  towards  the  fea  from  the  land  }  thefe  winds  are 
called  the  fea  and  land  breezes .  The  fea  breeze  ge¬ 
nerally  fets  in  about  10  in  the  forenoon,  and  blows  till 
fix  in  the  evening  \  at  feven  the  land  breeze  begins  and 
continues  till  eight,  in  the  morning,  when  it  dies  away. 
During  fummer  the  fea  breeze  is  very  perceptible  on  all 
the  coafts  of  the  Mediterranean  fea,  and  even  fometimes 
as  far  north  as  Norway. 
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In  the  iftand  of  St  Lewis  on  the  coaft  of  Africa,  in 
1 6°  north  latitude,  and  160  weft  longitude,  the  wind' 
during  the  rainy  feafon,  which  lafts  from  the  middle  of 
July  to  the  middle  of  OCtober,  is  generally  between 
the  fouth  and  the  eaft  :  during  the  relt  of  the  year  it  is 
for  the  meft  part  eait  or  north-eaft  in  the  morning  \  but 
as  the  fun  rifes,  the  wind  approaches  gradually  towards 
the  north,  till  about  noon  it  gets  to  the  weft  of  north, 
and  is  called  a  fea  breeze .  Sometimes  it  fhifts  to  the 
eaft  as  the  fun  defeends,  and  continues  there  during  the 
whole  night.  In  February,  March,  April,  May  and 
June,  it  blows  almoft  conftantly  between  the  north  and 
weft.  In  the  iftand  of  Bulama,  which  likewife  lies  on 
the  weft  coaft  of  Africa,  in  II0  north  latitude,  the  wind 
during  nine  months  of  the  year  blows  from  the  fouth- 
weft  ;  but  in  November  and  December,  a  very  cold 
wind  blows  from  the  north-eaft. 

In  the  kingdom  of  Bornou,  which  lies  between  160 
and  20°  north  latitude,  the  warm  feafon  is  introduced 
about  the  middle  of  April  by  fultry  winds  from  the  fouth- 
eaft,  which  bring  along  with  them  a  deluge  of  rain.  I11 
Fezzan,  in  250  north  latitude,  and  350  eaft  longitude, 
the  wind  from  May  to  Auguft  blows  from  the  eaft 
fouth-eaft,  or  fouth-weft,  and  is  intenfely  hot. 

In  Abyflinia  the  winds  generally  blow  from  the  winds  in 
weft,  north-weft,  north,  and  north-eaft.  During  theAbyffinia,. 
months  of  June,  July,  Auguft,  September  and  October, 
the  north  and  north-eaft  winds  blow  almoft  conftantly, 
efpecially  in  the  morning  and  evening  )  and  during  the 
reft  of  the  year  they  are  much  more  frequent  than  any 
other  winds.  ^ 

At  Calcutta,  in  the  province  of  Bengal,  the  wind  At  Calcut- 
blows  during  January  and  February  from  the  fouth-  ta. 
weft  and  fouth  *,  in  March,  April,  and  May  from  the 
fouth  ,  in  June,  July,  Auguft,  and  September,  from 
the  fouth  and  fouth-eaft  ;  in  OCtober,  November,  and 
December,  from  the  north-weft.  At  Madras  the  moft 
frequent  winds  are  the  north  and  north-eaft. — At  Ti¬ 
voli  in  St  Domingo,  and  the  ifles  des  Vaches,  the  wind 
blows  ofteneft  from  the  fouth  and  fouth-eaft.  From 
thefe  faCts  it  appears,  that  in  moft  tropical  countries 
with  which  we  are  acquainted,  the  wind  generally 
blows  from  the  neareft  ocean,  except  during  the  coldeft 
months,  when  it  blows  towards  it.  g 

In  the  temperate  zones  the  direction  of  the  wind  isIn  tem< 
by  no  means  fo  regular  as  between  the  tropics.  Evenperate 
in  the  fame  degree  of  latitude,  we  find  them  often  zones, 
blowing  in  different  directions  at  the  fame  time,  while 
their  changes  are  often  fo  fudden  and  capricious,  that 
to  account  for  them  has  been  hitherto  found  impoftible. 

When  winds  are  violent  and  continue  long,  they  ge¬ 
nerally  extend  over  a  large  traCt  of  country  }  and  this 
is  more  certainly  the  cafe  when  they  blow  from  the 
north-eaft,  than  from  any  other  points.  By  the  multi¬ 
plication  and  comparifon  of  meteorological  tables,  fome 
regular  connection  between  the  changes  of  the  atmo- 
fphere  in  different  places  may  in  time  be  obferved, 
which  will  at  laft  lead  to  a  fatisfaCtory  theory  of  the 
winds.  It  is  from  fucli  tables  chiefly  that  the  following 
faCts  have  been  collected.  ^ 

In  Virginia,  the  prevailing  winds  are  between  the  in  Virginia, 
fouth-wejl ,  w ejiy  north ,  and  north-wejl ;  the  moft  fre¬ 
quent  is  the  fouth-wejl ;  which  blows  more  conftantly 
in  June,  July,  and  Auguft,  than  at  any  other  feafon. 

The  north-weft  winds  blow  moft  conftantly  in  Novem- 
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licfy  December*,  January1,  and  February.  A.t  Ipfwicli 
in  New  England,  the  prevailing  winds  are  alfo  be¬ 
tween  the  fouth-weft,  weft,  north,  and  north-eaft  5  the 
moft  frequent  is  the  north-weft.  But  at  Cambridge,  in 
the  fame  province,  the  moll  frequent  wind  is  the  fouth- 
eaft.  The  predominant  winds  at  New  York  are  the 
north  and  wreft.  Jn  Nova  Scotia  north- weft  winds 
blow  for  three-fourths  of  the  year.  The  fame  wind 
blows  moll  frequently  at  Montreal  in  Canada,  but  at 
Quebec  the  wind  generally  follows  the  dire&iun  of  the 
river  St  Lawrence,  blowing  either  from  the  north-eaft 
or  fouth-weft.  At  Hudfon’s  bay  wefterly  winds  blow 
for  three-fourths  of  the  year  ;  the  north- weft  wind  oc- 
cafions  the  greateft  cold  ;  but  the  north  and  north-eaft 
are  the  vehicles  of  fnow. 

It  appears  from  thefe  fads,  that  wefterly  winds  are 
moft  frequent  over  the  whole  eaftcrn  coaft  of  North 
Aunerica  ;  that  in  the  fouthern  provinces  fouth-weft 
winds  predominate,  and  that  the  north-weft  become 
gradually  more  frequent  as  we  approach  the  frigid 
zone. 

In  Egypt,  during  part  of  May,  and  during  June, 
July,  Auguft,  and  September,  the  wind  blows  almoft 
conftantly  from  the  north ,  varying  fometimes  in  June 
to  the  weft,  and  in  July  to  the  weft  and  the  eaft  ;  dur¬ 
ing  part  of  September,  and  in  O&obcr  and  November, 
the  winds  are  variable,  but  blow  more  regularly  from 
the  eaft  than  any  other  quarter  ;  in  December,  January, 
and  February,  they  blow  from  the  north,  north-weft, 
and  weft  ;  towards  the  end  of  February  they  change  to 
the  fouth,  in  which  quarter  they  continue  till  near  the 
end  of  March  ;  during  the  laft  days  of  March  and  in 
April  they  blow  from  the  fouth-eaft,  fouth,  and  fouth- 
tveft,  and  at  laft  from  the  eaft  ;  and  in  this  diredlion 
they  continue  during  a  part  of  May. 

In  the  Mediterranean  the  wind  blows  nearly  three- 
fourths  of  the  year  from  the  north  ;  about  the  equi¬ 
noxes  there  is  always  an  eafterly  wind  in  that  fea, 
which  is  generally  more  conftant  in  fpring  than  in  au¬ 
tumn.  Thefe  obfervations  do  not  apply  to  the  gut  of 
Gibraltar,  where  there  are  feldom  any  winds  except 
the  eaft  and  the  welL  At  Baftia,  in  the  ifland  of  Cor- 
lica,  the  prevailing  wind  is  the  fouth-weft. 

In  Syria  the  north  wind  blows  from  the  autumnal 
equinox  to  November  ;  during  December,  January, 
and  February,  the  winds  blow  from  the  weft  and  fouth- 
weft  ;  in  March  they  blow  from  the  fouth,  in  May 
from  the  eaft,  and  in  June  from  the  north.  From  this 
month  to  the  autumnal  equinox  the  wind  changes 
gradually  as  the  fun  approaches  the  equator  ;  firft  to 
the  eaft,  then  to  the  fouth,  and  laftly  to  the  weft.  At 
Bagdad  the  moft  frequent  winds  are  the  fouth-weft  and 
north-weft  ;  at  Pekin,  the  north  and  the  fouth  ;  at 
Kamtfchatka,  on  the  north-eaft  coaft  of  Afia,  the  pre¬ 
vailing  winds  blow  from  the  weft. 

In  Italy  the  prevailing  winds  differ  confiderably  ac¬ 
cording  to  the  fituation  of  the  places  where  the  obfer¬ 
vations  have  been  made.  At  Rome  and  Padua  they 
are  northerly,  at  Milan  eafterly.  All  that  we  have 
been  able  to  learn  refpe&ing  Spain  and  Portugal  is, 
that  on  the  weft  coaft  of  thefe  countries  the  weft  is  by 
far  the  moft  common  wind,  particularly  in  fummer  ; 
and  that  at  Madrid  the  wind  is  north-eaft  for  the 
greateft  part  of  the  fummer,  blowing  almoft  conftantly 
from  the  Pyrenean  mountains.  At  Berne  in  Switzer- 
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land,  the  prevailing  winds  are  the  north  and  weft  ;  at  Winds. 
St  Gothard,  the  north-eaft  ;  at  Laufanne  the  north- weft  -y— - < 

and  fouth-weft. 

M.  Cotte  has  given  us  the  refult  of  obfervations  madeEefJ*  f 
at  86  difterent  places  of  Irancc,  from  which  it  ap-  M.  Cotte’s 
pears,  that  along  the  whole  fouth  coaft  of  that  empire  obferva- 
the  wind  blows  moft  frequently  from  the  north,  north- liPns  on  the 
weft,  and  north-eaft  :  on  the  weft  coaft,  from  the  well,^^  of 
fouth-weft,  and  north-weft  ;  and  on  the  north  coaft  in  Fnmct. 
from  the  fouth-weft.  That  in  the  interior  parts  of 
France  the  fouth  weft  wind  blows  moft  frequently  in  18 
places;  the  weft  wind  in  14  ;  the  north  in  13  ;  the 
fouth  in  6 ;  the  north-eaft  in  4;  the  fouth-eaft  in  2  ;  the 
eaft  and  north-weft  each  of  them  in  one.  On  the  weft 
coaft  of  the  Netherlands,  as  far  north  as  Rotterdam, 
the  prevailing  winds  are  probably  the  fouth-weft  ;  at 
leall  this  is  the  cafe  at  Dunkirk  and  Rotterdam.  It  is 
probable  alfo,  that  along-  the  reft  of  this  coaft,  from 
the  Hague  to  Hamburgh,  the  prevailing  winds  are  the 
north-weft,  at  leall  thefe  winds  are  moft  frequent  at 
the  Hague  and  at  Franeker.  The  prevailing  wind  at 
Delft  is  the  fouth-eaft,  and  at  Breda  the  north  and  the 
eaft. 

In  Germany  the  eaft  wind  is  moft  frequent  at  Got-  Diredio* 
tingen,  Munich,  Weiffemburg,  Duffeldorff,  Saga  num,  of  the  winds 
Ei ford,  and  at  Buda  in  Hungary;  the  fouth-eaft  atinGerma- 
Prague  and  Wirtfburg ;  the  north-eaft  at  Ratiik>n,ny* 
and  the  weft  at  Manheim  and  Berlin.  ^ 

From  an  average  of  10  years  of  the  regifter  kept  by  At  London, 
ordei  of  the  Royal  Society,  it  appears,  that  at  London 
the  winds  blow  in  the  following  order  : 


Winds, 

Soiith-w7eft 

North-eaft 

North-wreft 

Weft 


Days, 

I  12 

53 


Winds, 

South-eaft 

Eaft 

South 

North 


Days . 
32 
26 
18 
16 


It  appears  from  the  fame  regifter,  that  the  fouth-weft 
wind  blows  at  an  average  more  frequently  than  any 
other  wind  during  every  month  of  the  year,  and  that  it 
blows  lunge  ft  in  July  and  Auguft  ;  that  the  north-eaft 
blows  moll  conftantly  during  January,  March,  April, 

May,  and  June,  and  moft  feldom  during  February,  Ju¬ 
ly,  September,  and  December  ;  and  that  the  north-wreft 
wind  blows  oftener  from  November  to  March,  and 
more  feldom  during  September  and  O&ober,  than  any 
other  months.  Ihe  fouth -we  ft  winds  are  alfo  moft 
frequent  at  Briftol,  and  next,  to  them  are  the  north- 
eaft. 

The  following  table  of  the  winds  at  Lancaftcr  hasXabI5c70f 
been  drawn  up  from  a  regifter  kept  for  feven  years  at  winds  at 


that  place.. 


Lancalter. 


Winds, 

Days, 

Winds, 

Days, 

South-weft 

92 

South-eaft 

35 

North-eaft 

67 

North 

3° 

South 

51 

North- xveft 

26 

Weft 

41 

Eaft 

17 

The  following  table  is  an  abftraft  of  nine 
fervations  made  at  Dumfries  by  Mr  Copland. 

years  ob- 

Winds, 

Days, 

Winds , 

Days, 

South 

82^ 

North 

364- 

Weft 

69 

North-weft 

2  Si 

Eaft 

68 

South-eaft 

18-4 

South- weft 

S°i 

North-eaft 

144 

The 

5$ 
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Winds. 

The  following  table  is  an  abftradl  of  feven  years  ob- 

’  fervations, 

made  by  Dr 

Meek  at  Cambuilang, 

,  near 

59 

At  Cam- 

Glafgow. 

Bullang. 

Winds, 

Days, 

Winds, 

Days. 

South -weft 

174 

North-eaft 

104 

North -weft 

4° 

Sou  tli -eaft 

47 

It  appears  from  the  regifter  from  which  this  table 
was  extracted,  that  the  north- eaft  wind  blows  much 
more  frequently  in  April,  May,  and  June,  and  the  fouth- 
weft  in  July,  Auguft,  and  September,  than  at  any  other 
period.  We  learn  from  the  Statiftical  Account  of  Scot¬ 
land,  that  the  fouth-weft  is  by  far  the  moil  frequent 
wind  all  over  that  kingdom,  efpecially  on  the  weft  coaft. 
At  Saltcoats  in  Ayrlliire,  for  inftance,  it  blows  three- 
fourths  of  the  year;  and  along  the  whole  coal!  of  Mur¬ 
ray  on  the  north-eaft  fide  of  Scotland,  it  blows  for  two- 
thirds  of  the  year.  Eaft  winds  are  common  over  all 
Great  Britain  during  April  and  May  ;  but  their  influ¬ 
ence  is  felt  moft  feverely  on  the  eaftern  coaft. 

The  following  table  exhibits  a  view  of  the  number 
of  days  during  which  the  wefterly  and  eafterly  winds 
blow  in  a  year,  at  different  parts  of  the  ifland.  Under 
the  term  wefterly  are  included  the  north-weft,  weft, 
fouth-weft,  and  fouth  ;  the  term  eafterly  is  taken  in 
the  fame  latitude. 


Years  of 
obferva- 
tion. 

Places. 

Wind. 

Wefterly 

Eafterly. 

10 

London 

*33 

132 

7 

Lancafter 

216 

149 

51 

Liverpool 

190 

175 

9 

Dumfries 

227.5 

1 37-5 

10 

Branxholm 

232 

l33 

7 

Cambuilang 

214 

*5* 

8 

Hawkhill  near  Edin. 

229.5 

*35-5 

Medium 

220.3 

*44-7 

6% 


Mreaion  In  Ireland,  the  fouth-weft  and  weft  are  the  grand 
V  the  winds  trade-winds,  blowing  moft  in  fummer,  autumn,  and 
in  Ireland,  winter,  and  leaft  in  fpriilg.  The  north-eaft  blows 
moft  in  fpring,  and  nearly  double  to  what  it  does  in  au¬ 
tumn  and  winter.  The  fouth-weft  and  north-weft  are 
nearly  equal,  and  are  moft  frequent  after  the  fouth-weft 
and  weft. 

At  Copen-  At  Copenhagen  the  prevailing  winds  are  the  eaft 
hagen,  and  and  fouth-eaft  ;  at  Stockholm,  the  weft  and  north.  In 
inRuffia.  ftu{fia?  from  an  average  of  a  regifter  of  16  years,  the 
winds  blow  from  November  to  April  in  the  following 
order. 

W.  N.W.  E.  S.W.  S.  N.E  N.  S.E. 

Days  45  2  6  23  12  20  19  14  12 

And  during  the  other  fix  months, 

W.  N.W.  E.  S.W.  S.  N.E.  N. 

Days  27  27  19  24  22  15  32 

The  weft  wind  blows  during  the  whole  year  72  days; 
the  north- weft  53,  the  fouth-weft  and  north  46  days 
each.  During  fummer  it  is  calm  for  41  days,  and  du¬ 
ring  winter  for  21.  In  Norway  the  moft  frequent 
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winds  are  the  fouth,  the  fouth -Veft  and  fouth-eaft.  The 
wind  at  Bergen  is  feldom  diieclly  well,  cul  generally 
fouth-weft  or  fouth-eaft  ;  a  north-weft,  and  elpccially  a 
north -eaft  wind,  are  but  little  known  there. 

From  the  w  hole  of  thele  fadts,  it  appears  that  the 
moft  frequent  -winds  on  the  fouth  coai  s  of  Euiupe  are 
the  north,  the  north-eaft  and  north-weft,  and  on  the 
weftern  coa  the  fouth-weft  ;  that  in  the  interior  paits 
which  lie  moft  contiguous  to  the  Atlantic  ocean,  fouth- 
weft  winds  are  alfo  moft  frequent ;  but  that  eafterly 
winds  prevail  in  Germany.  Vv  etierly  winds  are  alfo 
moft  frequent  on  the  north-eau  coatt  of  Afia. 

It  is  probable  that  the  winds  are  more  conftant  in 
the  fouth  temperate  zone,  which  is  in  a  great  meafure 
covered  with  water,  than  in  the  north  temperate  zones, 
where  their  diredlion  mull  be  frequently  interrupted  and 
altered  by  mountains  and  other  caufes. 

M.  de  la  Bailie,  who  was  fent  thither  by  the  French  Main  winds 
king  to  make  aftronomical  obfervations,  informs  us,  that  J.  ^^apC 
at  the  Cape  of  Good  Hope  the  main  winds  are  tlie^ 
fouth-eaft  and  horth-weft  ;  that  other  winds  feldom  laft 
longer  than  a  few  hours  ;  and  that  the  eaft  and  north- 
eaft  winds  blow  very  feldom.  The  fouth-eaft  wind 
blows  in  moft  months  of  the  year,  but  chiefly  from 
Odlober  to  April ;  the  north-weft  prevails  during  the 
other  fix  months,  bringing  along  with  it  rain,  and  tern- 
pelts,  and  hurricanes.  Between  the  Cape  of  Good 
PI  ope  and  New  Holland  the  winds  are  commonly 
weiterly,  and  blow  in  the  following  order  :  north-weft, 
fouth-weft,  weft,  north.  63 

In  the  great  South  fea,  from  latitude  30°  to  40°In  the  Pa- 
fouth,  the  fouth-eaft  trade-wind  blows  moft  frequently,  cific  ocean, 
efpecially  when  the  fun  approaches  the  tropic  of  Capri¬ 
corn  ;  the  wind  next  to  it  in  frequency  is  the  north- 
weft,  and  next  to  that  is  the  fotith- w  eft. 

Thus  it  appears  that  the  trade-winds  fometimes  ex¬ 
tend  farther  into  the  fouth  temperate  zone  than  their 
ufual  limits,  particularly  during  fummer ;  that  beyond 
their  influence  the  winds  are  commonly  wefterly,  and 
that  they  blow  in  the  following  order:  north-weft, 
fouth-weft,  weft.  ^ 

We  have  now  confidered  pretty  much  at  large  the  Theory  of 
dire 61  ion  of  the  winds  in  different  parts  of  the  earth’s  the  winds, 
furface.  Another  very  curious  part  of  the  hiftory  of 
the  winds  relates  to  their  violence,  and  the  effedfs  writh 
which  they  are  attended,  or  to  the  hiftory  of  hurricanes, 
whirlwinds,  tornadoes,  &c.  Of  fome  of  thefe  we  have 
already  treated  under  the  articles  Hurricane  and 
Harmattan  ;  and  the  confined  limits  of  this  article 
oblige  us  to  refer  our  readers  for  more  particulars  to 
Capper’s  Obfervations  on  the  Winds  and  Mon- 
foons*  ....  65 

As  to  the  velocity  of  the  wind,  its  variations  are  hi- Velocity  of 
moft  infinite,  from  the  gcntleft  breeze  ,  to  the  hurricane  the  winds 
which  tears  up  trees  and  blows  down  houfes.  Our  motl  ^iJ  mf!“ 
violent  winds  take  place  when  neither  the  lieht  nor  theQ^  y  va 
cold  is  greateft  ;  violent  winds  generally  extend  over  a 
large  tradl  of  country,  and  they  are  accompanied  with 
hidden  and  great  falls  in  the  mercury  of  the  barometer. 

The  wind  is  fometimes  very  violent  at  a  diftance  from 
the  earth,  while  it  is  quite  calm  at  its  furface.  On 
one  occafion  Lunardi  went  at  the  rate  of  70  miles  an 
hour  in  his  balloon,  though  it  was  quite  calm  at  Edin¬ 
burgh  when  he  afeended,  and  continued  fo  during  his 
whole  voyage. 

4  Y  2  A 
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,  WlnJs-  .  _  A  pretty  good  idea  of  the  velocity  of  the  wind,  under 
g6  different  circumftances,  may  be  formed  from  the  follow- 
Vclocity  of  ‘ng  table,  which  was  drawn  up  by  Mr  Smeaton. 
the  winds. 
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100 

246-7 

49.200 

i  one  fquare  foot, 


/  Hardly  perceptible, 
f  Juft  perceptible. 

|  I*  Gently  pleafant. 

^  Pleafant,  brilk. 

^  Very  brifk. 


High  wind. 

Very  high  wind. 


Storm  or  tempeft. 

Great  ftorm. 

Hurricane, 
f  Hurricane  that  tears  up  trees 
<  and  carries  buildings  before 
Lit. 


For  the  means  of  afcertaining  the  velocity  of  the 
winds,  fee  Anemometer  and  Anemoscope. 

We  (hall  now  endeavour  to  explain  the  phenomena 
that  we  have  been  defcribing,  or  to  form  a  plaufible 
theory  of  the  winds. 

The  atmofphere  is  a  fluid  furrounding  the  earth,  and 
extending  to  an  unknown  height.  Now  all  fluids  tend 
invariably  to  a  level  :  if  a  quantity  of  water  be  taken 
out  of  any  part  of  a  veffel,  the  furrounding  water  will 
immediately  flow  in  to  fupply  its  place,  and  the  furface 
will  become  level  as  before  ;  or  if  an  additional  quan¬ 
tity  of  water  be  poured  into  any  part  of  the  veffel,  it 
will  not  remain  there,  but  diffufe  itfelf  equally  over  the 
whole.  Such  exa&ly  would  be  the  cafe  with  the  at- 
mofphere.  Whatever  therefore  deftroys  the  equilibrium 
of  this  fluid,  either  by  increafing  or  diminifhing  its 
bulk  in  any  particular  place,  muff  at  the  fame  time 
occafion  a  wind. 

Air,  befides  its  qualities  in  common  with  other  fluids, 
is  alfo  capable  of  being  dilated  and  compreffcd.  Sup- 
pofe  a  veffel  filled  with  air  :  if  half  the  quantity  which 
it  contains  be  drawn  out  by  means  of  an  air-pump,  the 
remainder  will  ffill  fill  the  veffel  completely  ;  or  if 
twice  or  three  times  the  original  quantity  be  forced  in 
by  a  condenler,  the  veffel  will  ffill  be  capable  of  hold- 
ingit. 

Rarefied  air  is  lighter,  and  condenfed  air  heavier 
than  common  air.  When  fluids  of  unequal  fpeeific 
gravities  are  mixed  together,  the  heavier  always  defeend 
and  the  lighter  afcend.  Were  quickfilver,  water, 
and  oil,  thrown  into  the  fame  vefftl  together,  the  quick- 
filver  would  uniformly  occupy  the  bottom  ;  the  water 
the  middle,  and  the  oil  the  top.  Were  water  to  be 
thrown  into  a  veffel  of  oil,  it  would  immediately 
defeend,  becaufe  it  is  heavier  than  oil.  Exactly  the 
fame  thing  takes  place  in  the  atmofphere.  Were  a 
l 


R  O  L  O  G  Y.  Chap.  IV. 

quantity  of  air,  for  infiance,  to  be  fuddenly  condenfed  Winds, 
at  a  diftance  from  the  furface  of  the  earth,  being  now  *—■  >  '  ■-/ 
heavier  than  before,  it  would  defeend  till  it  came  to 
air  of  its  own  denfity ;  or,  were  a  portion  of  the 
atmofphere  at  the  furface  of  the  earth  to  be  fuddenly 
rarefied,  being  now  lighter  than  the  furrounding  air,  it 
would  immediately  afcend. 

If  a  bladder  half  filled  with  air  be  expofed  to  the  c 
heat  of  a  fire,  the  air  within  will  foon  expand,  and  trad  * 
diffend  the  bladder  £  if  it  be  now  removed  to  a  cold  winds, 
place,  it  will  foon  become  flaccid  as  before.  This 
fhews  that  heat  rarefies,  and  that  cold  condenfes  air. 

The  furface  of  the  torrid  zone  is  much  more  heated  by 
the  rays  of  the  fun  than  the  frozen  or  temperate  zones, 
becaufe  the  rays  fall  upon  it  much  more  perpendicularly. 

This  heat  is  communicated  to  the  air  near  the  furface 
of  the  torrid  zone,  which  being  thereby  rarefied,  afeends, 
and  its  place  is  fupplied  by  colder  air,  which  ruffles  in 
from  the  north  and  fouth. 

The  diurnal  motion  of  the  earth  is  greateff  at  the 
equator,  and  diminiilies  gradually  as  we  approach  the 
poles,  where  it  ceafes  altogether.  Every  fpot  of  the 
earth’s  furface  at  the  equator  moves  at  the  rate  of  15 
geographical  miles  in  a  minute  ;  at  40°  of  latitude  it 
moves  at  about  1  1  miles  and  a  half  in  a  minute,  and  at 
the  30°  at  nearly  13  miles.  The  atmofphere,  by  mov¬ 
ing  continually  round  along  with  the  earth,  has  ac¬ 
quired  the  fame  degree  of  motion,  fb  that  thofe  parts 
of  it  which  are  above  the  equator  move  fafter  than 
thofe  which  are  at  a  diftance.  Were  a  portion  of  the 
atmofphere  to  be  tranfported  in  an  inftant  from  latitude 
30°  to  the  equator,  it  would  not  immediately  acquire 
the  velocity  of  the  equator;  the  eminences  of  the  earth, 
therefore,  would  ftrike  againft  it,  and  it  would  affume 
the  appearance  of  an  eaft  wind.  This  is  the  cafe  in  a 
fmaller  degree  with  the  air  that  flows  towards  the  equa¬ 
tor,  to  fupply  the  place  of  the  rarefied  air  which  is  con¬ 
tinually  afeending  ;  and  this,  when  combined  with  its 
real  motion  from  north  to  fouth,  muff  caufe  it  to  affume 
the  appearance  of  a  north-eailerly  wind  on  this  fide  the 
equator,  and  of  a  fouth-eafferly  beyond  it. 

The  motion  welhvard  occafioned  by  this  difference 
in  celerity  alone,  would  be  very  fmall ;  but  it  is  in- 
creafed  by  another  circumftance.  Since  the  rarefaCHon 
of  the  air  in  the  torrid  zone  is  owing  to  the  heat  de¬ 
rived  from  the  contiguous  earth,  and  fince  this  heat  is 
owing  to  the  perpendicular  rays  of  the  fun,  thofe  parts 
muff  be  hotteft  where  the  fun  is  adlually  vertical  ;  and 
confequently  the  air  above  them  muff  be  moll  rarefied 
the  contiguous  parts  of  the  atmofphere  will  therefore  be 
drawn  molt  forcibly  to  that  particular  fpot.  Now,  fince 
the  diurnal  motion  of  the  earth  is  from  eaft  to  weft,  this 
hotteft  fpot  will  be  continually  ftiifting  weft  wards,  and 
this  will  occafion  a  current  of  the  atmofphere  in  that 
direction.  That  this  caufe  really  operates,  appears 
from  a  circumftance  already  mentioned  :  When  the 
fun  approaches  either  of  the  tropics,  the  trade-wind  on 
the  fame  fide  of  the  equator  affumes  a  more  eaflerly  di¬ 
rection,  evidently  from  the  caufe  here  mentioned,  w  hile 
the  oppofite  trade-wind  being  deprived  of  this  additional 
impulfc,  blows  in  a  direction  more  perpendicular  to  the 

equator.  u'eak-s'the 

The  wefterly  direction  of  the  trade-wind  is  ffill uctirri)  di 
farther  increafed  by  another  caufe.  Since  the  attrac-  ie<ftion  of 
tion  of  the  fun  and  moon  produces  fo  remarkable  an tlie  tra<lc- 
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effeft  upon  the  ocean,  we  cannot  but  fuppofe  that  an 
eff e&  equally  great,  at  leaft,  is  produced  upon  the  at- 
mofphere.  Indeed  as  the  atmofphere  is  nearer  the 
moon  than  the  fca  is,  the  effe&s  produced  by  attraction 
upon  it  ought  to  be  greater.  When  we  add  to  this 
the  elafticity  of  the  air,  or  that  difpofition  which  it  has 
to  dilate  itfclf  when  freed  from  any  of  its  preffure,  we 
cannot  but  conclude,  that  the  tides  in  the  atmofphere  are 
eonfiderable.  Now  fince  the  apparent  diurnal  motion 
of  the  moon  is  from  eaft  to  weft,  the  tides  muft  follow 
it  in  the  fame  manner,  and  confequently  produce  a  con- 
ftant  motion  in  the  atmofphere  from  eaft  to  weft.  This 
reafoning  is  confirmed  by  the  obfervations  of  feveral 
philofophers,  particularly  of  M.  Cation,  that  in  the  tor¬ 
rid  zone  the  barometer  is  always  two-thirds  of  a  line 
higher  twice  every  24  hours  than  during  the  reft  of  the 
day  5  and  that  the  time  of  this  rife  always  correfponds 
with  the  tides  of  the  fea  ;  a  proof  that  it  proceeds  from 
the  fame  caufe. 

All  thefe  different  caufes  probably  combine,  in  the 
produ&ion  of  the  trade-winds  ;  and  from  their  being 
fometimes  united,  and  fometimes  diftineft  or  oppolite, 
arife  all  thofe  little  irregularities  which  take  place  in 
the  dire6Hon  and  force  of  the  trade-winds. 

Since  the  great  caufe  of  thefe  winds  is  the  rarefa£lion 
of  the  atmofphere  by  the  heat  of  the  fun,  its  afeenfion 
and  the  confequent  rufhing  in  of  colder  air  from  the 
north  and  fouth,  the  internal  boundary  of  the  trade- 
winds  muft  be  that  parallel  of  the  torrid  zone  which 
is  hotteft,  becaufe  there  the  afeenfion  of  the  rarefied  air 
muft  take  place.  Now  fince  the  fun  does  not  remain 
ftationary,  but  is  conftantly  (hifting  from  one  tropic 
to  the  other,  we  ought  naturally  to  expert  that  this 
boundary  would  vary  together  with  its  exciting  caufe  ; 
that  therefore,  when  the  fun  is  perpendicular  to  the 
tropic  of  Cancer,  the  north-eaft  trade-wind  would  extend 
no  farther  fouth  than  north  latitude  230  3c/  }  that  the 
fouth-eaft  wind  would  extend  as  far  north  ;  and  that, 
when  the  fun  was  in  the  tropic  of  Capricorn,  the  very 
contrary  would  take  place.  We  have  feen,  however, 
that  though  this  boundary  be  fubjeft  to  eonfiderable 
changes  from  this  very  caufe,  it  may  in  general  be  con- 
fidered  as  fixed  between  the  fecond  and  fifth  degrees  of 
north  latitude. 

Though  the  fun  be  perpendicular  to  each  of  the 
tropics  during  part  of  the  year,  he  is  for  one  half  of  it 
at  a  eonfiderable  diftance,  fo  that  the  heat  which  they 
acquire,  while  he  is  prefent,  is  more  than  loft  during 
his  abfence.  But  the  fun  is  perpendicular  to  the  equa¬ 
tor  twice  in  a  year,  and  never  farther  diftant  from  it 
than  23 1®  *,  being  therefore  twice  every  year  as  much 
heated,  and  never  fo  much  cooled  as  the  tropics,  its 
mean  heat  muft  be  greater,  and  the  atmofphere  in 
confequence  generally  moft  rarefied  at  that  place. 

Why  then,  it  will  be  'afked,  is  not  the  equator  the 
boundary  of  the  two  trade-winds  ?  To  fpeak  more 
accurately  than  we  have  hitherto  done,  the  internal  li¬ 
mit  of  thefe  winds  muft  be  that  parallel  where  the  mean 
heat  of  the  earth  is  greateft.  This  would  be  the 
equator,  were  it  not  for  a  reafon  that  (hall  now  be  ex¬ 
plained. 

It  has  been  fhewn  by  aftronomers,  that  the  orbit 
of  the  earth  is  an  ellipfis,  and  that  the  fun  is  placed  in 
one  of  the  foci.  Were  this  orbit  to  be  divided  into  two 
parts  by  a  ftraight  line  perpendicular  to  the  tranfverfe 
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axis,  and  pafling  through  the  centre  of  the  fun,  one  of 
thefe  parts  would  be  lefs  than  the  other  ;  and  the  earth 
during  its  paffage  through  the  fmall  part  of  its  orbit, 
would  conftantly  be  nearer  the  fun  than  while  it  moved 
through  the  other  portion.  The  celerity  of  the  earth’s 
motion  in  any  part  of  its  orbit  is  always  proportioned 
to  its  diftance  from  the  fun  •,  the  nearer  it  is  to  the  fun 
it  moves  the  fafter ;  the  farther  diftant,  the  fiower. 
The  earth  paffes  over  the  fmaller  portion  of  its  orbit 
during  our  winter,  which  muft  therefore  be  fhorter 
than  our  fummer,  both  on  account  of  this  part  of  the 
orbit  being  fmaller  than  the  other,  and  on  account  of 
the  increafed  celerity  of  the  earth’s  motion.  The  dif¬ 
ference,  according  to  Caflini,  is  7  days,  23  hours,  53 
minutes.  While  it  is  winter  in  the  northern,  it  is  fum¬ 
mer  in  the  fouth ern  hemifphere  ;  wherefore  the  fum¬ 
mer  in  the  fouthern  hemifphere  muft  be  juft  as  much 
fhorter  than  the  winter,  as  our  winter  is  fhorter  than 
our  fummer.  The  difference,  therefore,  between  the 
length  of  the  fummer  in  the  two  hemifpheres  is  almoft 
16  days.  The  fummer  in  the  northern  hemifphere 
confifts  of  1904-  days,  while  in  the  fouthern  it  confifts 
only  of  1744*  They  are  to  one  another  nearly  in  the 
proportion  of  14  to  12.8;  and  the  heat  of  the  two 
hemifpheres  may  probably  have  nearly  the  fame  pro¬ 
portion  to  one  another.  The  internal  limit  of  the 
trade-winds  ought  to  be  that  parallel  where  the  mean 
heat  of  the  globe  is  greateft  ;  this  Would  be  the  equa¬ 
tor,  if  both  hemifpheres  were  equally  hot ;  but  fince 
the  northern  hemifphere  is  the  hotteft,  that  parallel 
ought  to  be  fituated  fomewhere  in  it ;  and  fince  the- 
difference  between  the  heat  of  the  two  hemifpheres  is 
not  great,  the  parallel  ought  not  to  be  fo  far  diftant  from 
the  equator. 

The  trade-wind  would  blow  regularly  round  the 
whole  globe  if  the  torrid  zone  were  all  covered  with 
water.  If  the  Indian  ocean  were  not  bounded  by  land 
on  the  north,  it  would  blow  there  in  the  fame  manner- 
as  it  does  in  the  Atlantic  and  Pacific  oceans.  .  The 
rays  of  light  pafs  through  a  tranfparcnt  body  without 
communicating  any,  or  at  leaft  but  a  fmall  degree  of 
heat.  If  a  piece  of  wood  be  inclofed  in  a  glafs  veffel, 
and  the  focus  of  a  burning-glafs  dire&ed  upon  it,  the 
wood  will  burn  to  afhes,  while  the  glafs  through  which 
all  the  rays  paffed  is  not  even  heated.  When  an  opaque 
body  is  expofed  to  the  fun’s  rays,  it  is  heated  in  pro¬ 
portion  to  its  opacity.  If  the  bulb  of  a  thermometer 
be  expofed  to  the  fun,  the  mercury  will  not  rife  fo  high 
as  it  would  do  if  this  bulb  were  painted  black.  Land 
is  much  more  opaque  than  water  ;  it  becomes  therefore 
much  warmer  when  both  are  equally  expofed  to  the  in¬ 
fluence  of  the  fun.  For  this  reafon.,  when  the  fun  ap¬ 
proaches  the  tropic  of  Cancer,  India,  China,  and  the 
adjacent  countries,  become  much  hotter  than  the  ocean 
which  w afhes  their  fouthern  coafts.  The  air  over  them 
becomes  rarefied,  and  afeends,  while  colder  air  rufhes 
in  from  the  Indian  ocean  to  fupply  its  place.  As  this 
current  of  air  moves  from  the  equator  northward,  it 
muft,  for  a  reafon  already  explained,  affume  the  ap¬ 
pearance  of  a  fouth-weft  wind  ;  and  this  tendency,  eaft- 
ward  is  increafed  by  the  fituation  of  the  countries  to 
which  it  flows.  This  is  the  caufe  of  the  fouth-weft 
monfoon,  which  blows  during  fummer  in  the  northern 
parts  of  the  Indian  ocean.  Between  Borneo  and  the 
coaft  of  China,  its  dixeftion  is  almoft  due  north,  be- 
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^  caufe  die  country  to  winch  the  current  is  dialed  lies 
rather  to  the  well  of  north  ;  a  circuital ance  which 
count eradts  its  greater  velocity. 

In  winter,  when  the  fun  is  on  the  fouth  fide  of  the 
equator,  thefe  countries  become  cool,  and  the  north-call 
trade-wind  refumes  its  courfe,  which,  had  it  not  been 
for  the  interference  of  thefe  countries,  would  have  con¬ 
tinued  the  whole  year. 

As  the  fun  approaches  the  tropic  of  Capricorn,  it  be¬ 
comes  almot  perpendicular  to  New  Holland  ;  that 
continent  is  heated  in  its  turn,  the  air  over  it  is  rarehed, 
and  colder  air  ruflies  in  from  the  north  and  weft  to  fup- 
ply  its  place,  i  his  is  the  caufc  of  the  north-weft  mon- 
foon,  which  blows  from  October  to  .April,  from  30  to 
io°  fouth  1  .titude.  Near  Sumatra  its  direction  is  regu¬ 
lated  by  the  coaft  ;  this  is  the  cafe  alfo  between  Africa 
and  Madagafear. 

I  he  fame  caufe  which  occafions  the  monfoons,  gives 
rife. to  the  winds  which  blow  on  the  weft  coalls  cf 
Africa  and  America.  The  air  above  the  land  is  hotter 
and  rarer,  and  confequently  lighter  than  the  air  above 
the  fea  \  the  fea  air,  therefore,  flows  in,  and  forces  the 
lighter  land  atmofphere  to  afeend. 

The  fame  thing  will  account  for  the  phenomena  of 
the  fea  and  land  breezes.  During  the  day,  the  cool 
air  of  the  fea,  loaded  with  vapours,  flows  in  upon  the 
land,  and  takes  the  place  of  the  rarefied  land  air.  As 
the  fun  declines,  the  rarefaction  of  the  land  air  is  dimi¬ 
ni  ftied  *,  thus  an  equilibrium  is  reftored.  As  the  fea  is 
not  fo  much  heated  during  the  day  as  the  land,  neither 
is  it  fo  much  cooled  during  the  night,  becaufe  it  is  con- 
ftantly  expofing  a  new  furfacc  to  the  atmofphere.  As 
the  night  approaches,  therefore,  the  cooler  and  denfer 
air  of  the  hills  (for  where  there  are  no  hills  there  are 
no  fea  and  land  breezes)  falls  dowrn  upon  the  plains, 
and  prefling  upon  the  now  comparatively  lighter  air  of 
the  fea,  caufes  the  land  breeze. 

The  rarefied  air  which  afeends  between  2°  and  50 
north  latitude,  has  been  fhevvn  to  be  the  principal 
caufe  of  the  trade-winds.  As  this  air  afeends,  it  muft 
become  gradually  colder,  and  confequently  heavier  ;  it 
would  therefore  defeend  again  if  it  were  not  buoyed  up 
"by  the  conftant  afeent  of  new  rarefied  air.  It  muft 
therefore  fpread  itfelf  to  the  north  and  fou:h,  and  gra¬ 
dually  mix  in  its  palfagc  with  the  lower  air  ;  and  the 
greater  part  of  it  probably  does  not  reach  far  beyond 
qo°,  which  is  the  external  limit  of  the  trade-wind. 
Thus  there  is  a  conftant  circulation  of  the  atmofphere 
in  the  torrid  zone  \  it  afeends  near  the  equator,  diffufes 
itfelf  towards  the  north  and  fouth,  defeends  gradually 
as  it  approaches  30°,  and,  returning  again  towards  the 
equator,  performs  the  fame  circuit.  It  has  been  the 
opinion  of  the  greater  part  of  thofe  who  have  confider- 
ed  this  fubject,  that  the  whole  of  the  rarefied  air 
which  afeends  near  the  equator,  advances  towards  the 
poles  and  defeends  there.  But  if  this  were  the  cafe,  a 
conftant  wind  would  blow  from  both  poles  towards  the 
equator,  and  the  trade  winds  w  ould  extend  over  the  whole 
earth  ;  for  othenvift  the  afeent  of  air  in  the  torrid  zone 
would  very  foon  ceafe.  A  little  reflexion  muft  con¬ 
vince  us  that  it  cannot  be  true.  Rarefied  air  differs  in 
nothing  from  the  common  air,  except  in  containing  a 
greatt  r  quantity  of  heat.  As  M  afeends,  it  gradually 
lofes  this  frperfluous  heat.  What  then  f!  ould  hinder  it 
from  defeending,  and  mixing  with  the  atmofphere  be¬ 
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low  ?  That  theie  >  a  conftant  current  of  fuperior  an,  Winds 
however,  towards  the  po;c>,  cannot  uc  doubted  ;  out  it  — 
coutiits  principally  U  hydrogen  gas.  We  ihali  mime- 
diat lv  attempt  to  aftign  the  realon  why  its  accumula¬ 
tion  at  the  pole  is  not  always  attended  with  a  orth 
wind. 

If  the  attraction  of  the  moon  and  the  diurnal  motion 
uf  the  fun  have  any  die&  upon  the  atmcfplu.re.  and 
tnat  they  have  fome  effect  can  hardly  be  dilpuied,  here 
mud  be  a  real  motion  of  the  ah  well  ward,  within  the 
limits  ot  the  trade-winds.  When  this  body  <>i  air 
reac  hes  America,  its  further  paffage  weft  wards  is  ilopt 
by  Tie  mountains  which  extend  from  one  txtrtm  y  of 
that  continent  to  the  other.  From  the  momentum  of 
this  air,  when  it  J  trikes  againft  the  fides  of  theie  moun¬ 
tains,  and  from  its  elafticity,  it  muft  acquire  from  thrift 
a  considerable  velocity,  in  a  direction  contrary  to  the. 
firft,  and  would  therefore  return  eail  wards  again  if  this 
were  not  prevented  by  the  trade-winds.  It  muft  there¬ 
fore  rufh  forwards  in  that  direction  where  it  meets  wi  ll 
the  leal!  refiftancc  *,  that  is,  towards  the  north  and 
fouth.  As  air  is  nearly  a  perfectly  elaftic  body,  when 
it  llrikes  againft  the  fides  of  the  American  mountains, 
its  velocity  will  not  be  perceptibly  diminifhed,  though 
its  direction  be  changed.  Continuing  to  move,  there¬ 
fore,  with  the  velocity  of  the  equator,  when  it  arrive* 
at  the  temperate  zones  it  will  affume  the  appearance  of 
a  north-eaft  or  fouth -eaft  wind.  To  this  is  to  be  af- 
cribed  the  frequency  of  fouth- weft  winds  over  the  At¬ 
lantic  ocean  and  weftern  parts  of  Europe.  Whether 
thefe  winds  are  equally  frequent  in  the  northern  Pacific 
ocean,  we  have  not  been  able  to  afeertain  ;  but  it  is 
probable  that  the  mountains  in  Afia  produce  the  fame 
effet  as  thofe  in  America. 

It  is  not  impoflible  that  another  circumftance  may 
alfo  contribute  to  the  production  of  thefe  winds.  The 
oxygen,  which  is  rather  heavier  than  common  air,  may 
mix  with  the  atmofphere  5  but  the  hydrogen  (a  cubic 
foot  of  which  weighs  only  41.41  grains,  while  a  cubic 
foot  of  oxygen  weighs  593.32  grains)  may  afeend  to 
the  higher  regions  of  the  atmofphere. 

By  what  means  the  decompofition  is  accomplilhed 
(if  it  takes  place  at  all)  we  cannot  tell.  T  here  are 
probably  a  thoufand  caufes  in  nature  of  which  we  are 
entirely  ignorant.  Whether  heat  and  light,  when  long 
applied  to  vapours,  may  not  be  able  to  decompound 
them,  by  uniting  with  the  hydrogen,  which  feems  to 
have  a  greater  attraction  for  heat  than  oxygen  has,  or 
whether  the  electrical  fluid  may  not  be  capable  of  pro¬ 
ducing  this  effect*  are  queftions  which  future  obferva- 
tions  and  experiments  muft  determine.  Dr  Franklin 
filled  a  glafi  tube  with  water,  and  paffed  an  electrical 
fhock  through  it ;  the  tube  was  broken  in  pieces,  and 
the  whole  water  difappeared.  He  repeated  the  experi¬ 
ment  with  ink  inftead  of  water,  and  placed  the  tube 
upon  white  paper  :  the  fame  effects  followed,  and  the 
ink,  though  it  difappeared  completely,  left  no  ftain  on 
the  paper.  Whether  the  water  in  thefe  cafes  was  de- 
compofed  or  not,  it  is  impoflible  to  fay  ;  but  the  fuppo- 
fition  that  it  w^as,  is  not  improbable.  An  experiment 
might  eafily  be  contrived  to  determine  the  point* 

This  decompofition  would  account  for  the  frequency 
of  fouth- we*''  winds,  particularly  in  fummer  ;  for  this 
new  air  is  furnifhed  to  fupply  the  place  of  that  which 
is  forced  northwards  by  the  caufes  already  explained. 

Perhaps 
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Winds.  Perhaps  it  may  be  a  confirmation  of  this  conje&ure, 
m  J  that  the  fouth  weft  winds  generally  extend  over  a  great¬ 
er  tract  of  country  than  molt  other  winds  which  blow 
in  the  temperate  zones.  What  has  been  faid  of  fouth- 
welt  winds  holds  equally  with  regard  to  north-well 
winds  in  the  fouth  temperate  zone. 

After  fouth-welt  winds  have  blown  for  fome  time,  a 
great  quantity  of  air  will  be  accumulated  at  the  pole, 
at  lealt  if  they  extend  over  all  the  northern  hemifphere  j 
and  it  appears,  from  comparing  the  tables  kept  by  fome 
of  our  late  navigators  in  the  northern  Pacific  ocean  with 
fimilar  tables  kept  in  this  ifland,  that  this  is  fometimes 
the  cafe  fo  far  as  relates  to  the  Atlantic  and  Pacific 
oceans.  When  this  accumulation  becomes  great,  it 
mull,  from  the  nature  of  fluids,  and  from  the  elaftieity 
of  the  air,  prefs  with  a  eonfiderable  and  inereafing  force 
on  the  advancing  air  ;  fo  that  in  time  it  becomes  lirong- 
er  than  the  fouth- weft  wind.  This  will  occafion  at  firft 
a  calm,  and  afterwards  a  north  wind,  which  will  be¬ 
come  gradually  eafterly  as  it  advances  fouth  wards,  from 
its  not  affix ming  immediately  the  velocity  of  the  earth. 
The  mafs  of  the  atmofphere  will  be  inereafed  in  all  thofe 
places  over  which  this  north-call  wind  blows  ;  this  is 
confirmed  by  the  almoft  conftant  rife  of  the  barometer 
during  a  north-eaft  wind. 

Whatever  tends  to  increafe  the  bulk  of  the  atmo- 
fpherc  near  the  pole,  muff  tend  alfo  to  increafe  the  fre¬ 
quency  of  north-eaft  winds  ;  and  if  there  be  any  feafon 
when  this  increafe  takes  place  more  particularly,  that 
feafon  will  be  moft  liable  to  thefe  wTinds.  During  win¬ 
ter  the  northern  parts  of  Europe  are  covered  with  fnow, 
which  is  melted  in  the  beginning  of  fummer,  when  the 
heat  of  the  fun  becomes  more  powerful.  Great  quanti¬ 
ties  of  vapour  are  during  that  time  raifed,  which  will 
augment  both  the  bulk  and  weight  of  the  atmofphere, 
efpecially  if  the  conjecture  about  the  converfion  of  va¬ 
pour  into  air  has  any  foundation.  Hence  north-  call 
winds  are  moft  prevalent  during  May  and  June. 

But  it  will  be  faid,  if  this  hypothecs  were  true,  the 
fouth-weft  and  north-eafl  winds  ought  to  blow  alter¬ 
nately,  and  continue  each  of  them  for  a  flated  time  ; 
whereas  the  fouth- weft  wind  blow's  fometimes  longer 
and  fometimes  fhorter,  neither  is  it  always  folknved  by 
a  north-eafl  wind. 

If  the  eonjeCture  about  the  deeompofition  of  vapour 
in  the  torrid  zone  be  true,  the  hydrogen  which  formed 
a  part  of  it  wTill  afeend  from  its  lightnefs,  and  form  a 
ilratum  above  the  atmofpherical  air,  and  gradually  ex¬ 
tend  itfclf,  as  additional  hydrogen  rifes,  towards  the 
north  and  fouth,  till  at  laft  it  reaches  the  poles.  The 
lightnefs  of  hydrogen  is  owing  to  the  great  quantity  of 
heat  wliieh  it  contains  ;  as  it  approaches  the  poles  it 
muft  lofe  a  great  part  of  this  heat,  and  may  in  confe¬ 
rence  become  heavy  enough  to  mix  with  the  atmo- 
{ >here  below.  Oxygen  makes  a  part  of  the  atmo¬ 
fphere  ;  and  its  proportion  near  the  poles  may  fome¬ 
times  be  greater  than  ordinary,  on  account  of  the  addi¬ 
tional  quantity  brought  thither  from  the  torrid  zone. 
Mr  Cavendifh  mixed  oxygen  and  hydrogen  together  in 
a  glafs  jar  •,  and  upon  making  an  elcClrical  fpark  pafs 
through  them,  they  immediately  combined  and  formed 
water. 

That  there  is  elcClric  matter  at  the  poles,  cannot  be 
doubted.  The  abbe  Chappe  informs  us,  that  he  faw 
thunder  and  lightning  much  more  frequently  at  Tobol- 
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fki  and  other  parts  of  Siberia,  than  in  any  other  part 
of  the  world.  In  the  north  oi  Europe,  the  atr,  during 
very  cold  weather,  is  exceedingly  eletiric  ;  iparks  can 
be  drawn  from  a  perfon’s  hands  and  face,  by  combing 
his  hair,  or  even  powdering  hirn  with  a  puff.  /L.  pin  us. 
was  an  eye-witnefs  to  this  iaCt,  and  to  It  ill  more  afto- 
nifhing  proofs  of  the  eleCtricity  oi  the  atmofphere  during 
great  colds. 

May  not  the  appearance  of  the  aurora  borealis  be 
owing  to  the  union  of  oxygen  and  hydrogen  by  the  in¬ 
tervention  of  the  eleCtric  ilaid  ?  That  it  is  an  electrical 
phenomenon,  at  lealt,  can  hardly  be  doubted.  Artifi¬ 
cial  eleCtricity  is  much  ftrengthened  during  an  aurora, 
as  M.  Volta  and  Mr  Canton  have  obferved  *,  and  the 
magnetic  needle  moves  with  the  fame  irregularity  dur¬ 
ing  an  aurora  that  has  been  obferved  in  other  eleClrieal 
phenomena.  This  faCt  we  learn  from  Bergman  and 
De  la  Lande.  Many  philofophers  have  attempted  to 
demonftrate  that  aurone  boreales  are  beyond  the  earth’s 
atmofphere  ;  but  tire  very  different  refults  of  their  cal¬ 
culations  evidently  prove  that  they  wrere  not  pofiefied  of 
fufffeient  data. 

If  this  conjeCture  be  true,  part  of  the  atmofphertt 
near  the  poles  muff  at  times  be  converted  into  water. 

This  would  account  for  the  long  continuance  of  fouth- 
weft  winds  at  particular  times  ;  when  they  do  fo,  a  de¬ 
eompofition  of  the  atmofphere  is  going  on  at  the  pole. 

It  would  render  this  conjeCture  more  probable,  if  the 
barometer  fell  always  when  a  fouth-weft  wind  continues 
long. 

If  this  hypothecs  be  true,  a  fuuth-weft  wind  ought  South- weft 
always  to  blow  after  aurorae  boreales  .  j  and  we  are  in-™1^3™1? 
formed  by  Mr  Winn,  that  this  is  aCiually  the  cafe,  ter  aurora ~ 
This  he  found  never  to  fail  in  23  inftances.  He  ob- boreales. 
ferved  alfo,  that  when  the  aurora  wTas  bright,  the  gale 
came  on  within  24  hours,  but  did  not  laft  long  :  but  if 
it  was  faint  and  dull,  the  gale  was  longer  in  beginning, 
and  lefs  violent,  but  it  continued  longer.  'This  looks 
like  a  confirmation  of  our  conjeCture.  Bright  aurorae 
are  probably  nearer  than  thofe  which  are  dull.  Now, 
if  the  aurora  borealis  be  attended  with  a  deeompofition 
of  a  quantity  of  air,  that  part  of  the  atmofphere  which 
is  neareft  muft  firft  rufh  in  to  fupply  the  diftant  parts. 

Juft  as  if  a  hole  were  bored  in  the  end  of  a  long  veil'd 
filled  with  water,  the  water  neareft  the  hole  would  flow 
out  immediately,  and  it  would  be  fome  time  before  the 
water  at  the  other  end  of  the  veffel  began  to  move. 

The  nearer  we  are  to  the  place  of  precipitation,  the 
fooner  will  we  feel  the  fouth-weft  wind.  It  ought 
therefore  to  begin  fooner  after  a  bright  aurora,  beeaufe 
it  is  nearer  than  a  dull  and  faint  one.  Precipitations 
of  the  atmofphere  at  a  diftanee  from  the  pole  cannot  be 
fo  great  as  thofe  which  take  place  near  it ;  beeaufe  the 
cold  will  not  be  fufficicnt  to  condenfe  lb  great  a  quantity 
of  hydrogen  ;  fouth-weft  winds,  therefore,  ought  not 
to  laft  fo  long  after  bright  as  after  dull  aurorae.  Winds 
are  more  violent  after  bright  aurorae,  beeaufe  they  are 
nearer  the  place  of  precipitation  ;  juft  as  the  water  near 
the  hole  of  the  veffel  runs  fwifter  than  that  which  is  at 
a  eonfiderable  diftanee. 

If  thefe  cotijcClures  have  any  foundation  in  nature,  Probable 
there  are*  two  fources  of  fouth-weft  "winds  ;  the  firft  has  caufes  of 
its  origin  in  the  trade-winds,  the  fceond  in  precipita- f 
tions  of  the  atmofphere  near  the  pole.  When  they  ori-w  ' 
ginate  from  the  firft  caufe,  they  will  blow  in  countries 
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farther  foutli  for  feme  time  before  they  are  felt  in  thofe 
which  are  farther  north }  but  the  contrary  will  take 
place  when  they  are  owing  to  the  fecond  caufe.  In 
this  lad  cafe,  too,  the  barometer  will  link  coniiderably  } 
and  it  actually  does  fo  condantly  after  aurorae,  as  we 
are  informed  by  Mr  Madil'on,  who  paid  particular  at¬ 
tention  to  this  fubjeft.  By  keeping  accurate  meteoro¬ 
logical  tables  in  different  latitudes,  it  might  eafily  be 
difeovered  whether  thefe  confequences  be  true,  and  of 
courfe  whether  the  above  conje&ures  be  well  or  ill 
grounded. 

It  appears  that  winds  generally  commence  at  that 
point  towards  which  they  blow  }  and  hence  they  mull 
arife  from  a  rarefa&ion  and  confequent  difplaeing  of  the 
air  in  fome  particular  place,  by  the  a&ion  of  heat,  or 
fomc  other  caufe.  Perhaps,  according  to  the  idea  of 
Mr  Williams,  this  caufe  may  be  an  increafed  precipita¬ 
tion  of  the  fuperior  drata  of  air,  rendered  unufually 
denfe  from  its  being  furcharged  with  moifture  in  the 
place  w7here  the  wind  begins  to  blow,  or  from  an  in¬ 
creafed  evaporation  from  a  humid  furface  in  the  oppo- 
fite  diredtion. 

Hurricanes  are  conflantly  preceded  by  a  great  de- 
preflion  of  the  thermometer ;  and  in  thefe  cafes  the 
wind  often  feems  to  blow  from  every  dire&ion  towards 
the  quarter  where  this  fall  of  the  barometer  is  ob¬ 
ferved. 

Violent  winds  from  the  north-ead  have  repeatedly 
been  obferved  to  begin  at  the  quarter  towards  which 
they  blow.  In  1740  Hr  Franklin  was  prevented  from 
obferving  an  eclipfe  of  the  moon  at  Philadelphia  by  a 
north-ead  dorm,  which  came  on  about  feven  o’clock 
in  the  evening.  He  was  furprifed  to  find  afterwards 
that  it  had  not  come  on  at  Bodon  till  near  1 1  o’clock ; 
and,  upon  comparing  all  the  accounts  which  he  recei¬ 
ved  from  the  feveral  colonies  of  the  beginning  of  this 
and  other  dorms  of  the  fame  kind,  he  found  it  to  be 
always  an  hour  later  the  farther  north-ead,  for  every 
100  miles.  “  From  hence  (fays  he)  I  formed  an  idea 
of  the  courfe  of  the  dorm,  which  I  will  explain  by  a 
familiar  initanec.  I  fuppofe  a  long  canal  of  water  dop- 
ped  at  the  end  by  a  gate.  The  water  is  at  red  till  the 
gate  is  opened  ;  then  it  begins  to  move  out  through  the 
gate,  and  the  water  next  the  gate  is  fird  in  motion, 
and  moves  on  towards  the  gate,  and  fo  on  fuccedively, 
till  the  water  at  the  head  of  the  canal  is  in  motion, 
which  it  is  lad  of  all.  In  this  cafe  the  water  moves 
indeed  towards  the  gate  5  but  the  fuceeflive  times  of 
beginning  the  motion  are  in  the  contrary  way,  viz. 
from  the  gate  back  to  the  head  of  the  canal.  N  Thus  to 
produce  a  north-ead  dorm,  I  fuppofe  fome  great  rare¬ 
faction  of  the  air  in  or  near  the  gulf  of  Mexico  $  the 
air  riling  thence  has  its  place  fupplied  by  the  next  more 
northern,  cooler,  and  therefore  denfer  and  heavier 
air  ;  a  fuceeflive  current  is  formed,  to  which  our  coad 
and  inland  mountains  give  a  north-ead  direction.” 

Several  indances  of  a  fimilar  kind  have  occurred. 
In  1802,  Dr  Mitchell  obferved  a  dorm  which  began 
at  Charleftowm  on  the  2id  of  February,  at  two  o’clock 
P.  M.  but  wras  not  obferved  at  Wadiington,  feveral 
hundred  miles  to  the  north-ead,  till  five  o’clock  ;  at 
New  York  till  10,  nor  at  Albany  till  daybreak  of  the 
following  morning.  Hence  it  appears  that  it  mud  have 
moved  at  the  rate  of  1100  miles  in  11  hours,  or  100 
miles  an  hour. 
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A  remarkable  dorm  of  this  kind,  in  which  the  wind  Winds. 

was  eaderly,  and  attended  with  a  heavy  fall  of  fnow,  ' - r— - J 

was  obferved  in  Scotland  on  the  8th  of  February  1799  • 
but  the  motion  of  the  wind  was  much  dower.  It  began 
to  fnow  at  Falkirk  on  the  7th  of  February  at  fix  in  t he 
evening,  but  at  Edinburgh  not  till  one  o’clock  A.  M. 
on  the  8th  j  and  the  fnow  was  not  obferved  at  Dunbar 
till  feven  hours  after.  The  dorm  continued  1 1  hours, 
during  which  time  it  did  not  travel  more  than  100 
miles. 

Currents  of  air  from  the  poles  naturally  affumc  a 
north-ead  direction  as  they  advance  fouthwards,  be- 
caufe  their  diurnal  motion  becomes  lefs  than  that  of  the 
earthy  Various  circumftances,  however,  may  change 
this  direction,  and  caufe  them  to  become  north,  or  even 
north-wed  winds.  The  fouth-wed  winds  themfelves 
may  often  prove  diffident  for  this ;  and  violent  rains, 
or  great  heat,  by  leffening  or  rarefying  the  atmofphere 
in  any  country,  will  produce  the  fame  effedt  in  coun¬ 
tries  to  the  wedwards,  when  north  winds  happen  to  be 
blowing. 

In  North  America,  the  north-wed  winds  become 
gradually  more  frequent  as  we  advance  northwards. 

The  ead  coad  of  this  continent,  where  the  obfervations 
were  made  from  which  this  conclufion  was  drawn,  is 
alone  cultivated  5  the  red  of  the  country  is  covered 
with  wood.  Now  cultivated  countries  are  generally 
confidered  as  warmer  than  thofe' which  are  uncultivated, 
though  Mr  Williams  is  of  a  different  opinion  5  and  on 
this  circumftanee  founds  his  hypothefis  of  the  climate 
of  Britain  being  much  deteriorated  during  the  lad  50 
years.  The  air,  therefore,  in  the  interior  parts  of  the 
country  ffiould  be  condantly  colder  than  the  ead  coad. 

This  difference  will  fcarcely  be  perceptible  in  the  fouth- 
ern  parts,  becaufe  there  the  influence  of  the  fun  is  very 
powerful  ;  but  it  will  become  gradually  greater  as  we 
advance  northwards,  becaufe  the  influence  of  the  fun 
diminifhes,  and  the  continent  becomes  broader.  Hence 
north -wred  winds  ought  to  become  more  frequent  upon 
the  ead  coad  as  we  advance  northwards  ^  and  they 
will  probably  ceafe  to  blow  fo  often  as  foon  as  the 
whole  continent  of  North  America  becomes  cultiva¬ 
ted. 

There  is  one  curious  eircumdance  which  deferves  at- Different 
tention.  One  current  of  air  is  often  obferved  to  blow  at  currents  of- 
the  furface  of  the  earth,  while  a  current  in  the  contrary  ?en  aPPear 
diredlion  is  flowing  in  a  fuperior  part  of  the  atmofphere. 

Dr  Thomfon  on  one  oecafion  obferved  three  currents  theTm© 
of  this  kind  blowing  all  at  the  fame  time  in  contrary  time, 
diredtions.  It  has  been  affirmed  that  changes  of  wea¬ 
ther  commonly  commence  in  the  upper  drata,  and  that 
they  are  gradually  extended  by  the  current  of  air  that 
commences  above,  proceeding  towards  the  lower  parts 
of  the  atmofphere. 

Befides  thefe  more  general  winds,  there  are  others  Partial 
which  extend  only  over  a  very  fmall  part  of  the  earth,  winds. 
Thefe  originate  from  many  different  caufes.  The 
atmofphere  is  principally  compofed  of  three  different 
kinds  of  air,  oxygen,  azote,  and  carbonic  acid,  to  which 
may  be  added  water.  Great  quantities  of  each  of  thefe 
ingredients  are  condantly  changing  their  aerial  form,  ' 
and  combining  with  various  fubdances  \  or  they  are 
feparating  from  other  bodies,  affuming  the  form  of  air, 
and  mixing  with  the  atmofphere.  Partial  deficienees, 
therefore,  and  partial  accumulations,  mud  be  continu¬ 
ally 
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Me; eon  ally  taking  place,  in  different  parts  oi  the  atmofphere, 
'Lm  4  '"-1  which  will  occafion  winds  varying  in  direction,  violence, 
and  continuance,  according  to  the  fuddennefs  and  the 
quantity  of  air  deftroyed  or  produced.  Behdes  thefe, 
there  are  many  other  ingredients  conftantly  mixing 
with  the  atmofpbere,  and  many  partial  caufes  of  conden- 
fation  and  rarefaction  in  particular  places.  1  o  thefe, 
and  probably  to  other  caufes  hitherto  unknown,  are  to 
be  afcribed  all  thofe  winds  which  blow  in  any  place 
befides  the  general  ones  already  explained  ;  and  which, 
as  they  depend  on  caufes  hitherto  at  lead  reckoned 
contingent,  will  probably  for  ever  prevent  uniformity 
and  regularity  in  the  winds.  All  thefe  cauics,  how¬ 
ever,  may,  and  probably  will,  be  difeovered  :  the  cir- 
cum ttances  in  which  they  will  take  place,  and  the  ef¬ 
fects  they  will  produce,  may  be  known  ;  and  when¬ 
ever  this  is  the  cafe,  the  winds  of  any  place  may  in 
Lome  meafure  be  reduced  to  calculation. 

Chap.  V.  Of  Meteors . 

Meteors.  The  principal  luminous  phenomena  denominated 
meteors,  have  been  fully  confidered  under  Atmo¬ 
spheric  Electricity.  Thofe  meteors  that  burft  in 
the  air,  and  are  followed  by  the  falling  of  ft  ones  or 
other  mineral  fubftanccs,  have  been  fully  deferibed  and 
accounted  for  under  Meteorolite.  We  have  here 
only  to  notice  briefly  the  meteors  called falling Jlars7 
*6  and  iqnes  fatui. 

Falling  The  falling  or  (hooting  (far  is  a  very  common  pheno- 

ftar.  menon,  and  takes  place  more  efpecially  at  thofe  fea- 

fons  and  in  thofe  fituations  where  the  aurora  borealis  is 
moft  frequently  obferved.  Indeed  they  are  confidered  by 
tnoft  phiiofophers  as  modifications  of  the  fame  pheno¬ 
menon,  and  depending  on  the  fame  caufe.  We  have 
feen  good  reafon  to  conclude  that  the  aurora  borealis  is 
an  electrical  meteor  -,  and  if  the  falling  ftar  is  fo  nearly 
allied  to  the  aurora  as  is  fuppofed,  it  muft  alfo  be  pro¬ 
duced  by  eleClricity.  Mr  G.  Morgan  feems  to  have 
no  doubt  of  the  elcClrical  nature  of  this  meteor,  and 
remarks  that  if  what  appears  as  an  undulating  flaih  in 
the  aurora,  could  be  concentrated  or  confined  within 
fmaller  dimenfions,  it  would  probably  affume  the  ap¬ 
pearance  of  a  falling  ftar.  He  founds  this  opinion 
chiefly  on  the  following  experiment. 

Into  a  tube  48  inches  long,  and  \  inch  diameter, 
Mr  Morgan  conveyed  as  much  air,  as,  under  the  com¬ 
mon  preffurc  of  the  atmofphere,  would  fill  two  inches  in 
length  of  the  fame  tube.  (The  tube  wc  prefume 
was  previoufly  exhsufted  of  air.)  One  extremity  of 
the  tube  he  conneCled  with  the  ground  by  means  of 
good  conductors,  and  faftened  to  the  other  a  metallic  ball. 
Through  the  tube  thus  filled  with  rarefied  air,  he  fent 
eleCtric  fparks  of  different  magnitudes,  bv  bringing  the 
ball  within  the  ftriking  diftancr  of  different  fixed  con¬ 
ductors.  When  the  fparks  were  fmall,  a  tlafh  like  that 
of  the  aurora  borealis,  feemed  to  fill  the  whole  tube  ; 
but  when  the  fpark  was  what  might  be  made  to  (trike 
through  10  inches  in  the  open  air,  it  appeared  to  (trike 
through  the  whole  length  of  the  tube,  with  all  the 
brilliancy  and  flraightnefs  of  a  falling  ftar.  If,  how¬ 
ever,  he  extracted  part  of  the  air  out  of  the  tube,  by 
the  air-pump,  he  could  never  make  the  eleCtric  fluid 
■affume  anv  form  excepting  that  of  a  ilafh ;  but  by 
exchanging  the  tube  for  another  with  a  thermometrical 
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ball,  and  treating  it  in  the  fame  manner  as  the  prfccfcd-  Meteors.  ^ 
ing,  the  flaih  never  appeared,  but  the  fluid  in  its  pailage 
affumed  all  the  brilliancy  of  a  tailing  ftar. 

It  is  eafy  to  trace  the  fimilarity  ot  circum (lances  that 
take  place  in  this  experiment,  and  in  the  natural  pheno¬ 
menon  of  the  falling  ftar.  Both  take  place  in  rarefied 
air  ;  both  are  remarkable  for  the  bngiunefs  ot  their 
light,  and  for  the  ftraightnefs  of  their  direClion.  That 
falling  ftars  are  frequently,  if  not  always,  the  concen¬ 
tration  of  an  aurora  borealis,  may  be  inferred  iron* 
their  being  the  conftant  attendants  of  a  very  eleClneal 
(late  of  the  atmofphere ;  and  from  their  frequent  appear¬ 
ance  near  that  portion  of  the  heavens  which  is  illu¬ 
mined  by  the  northern  lights  at  the  time  of  their  ap¬ 
pearance. 

Mr  Morgan  was  riding  towards  Norwich  late  at 
night,  when  to  the  north-eaft  of  the  town  he  beheld  a 
fine  conical  ftream  of  the  aurora  borealis.  The  whole 
body  every  now  and  then  flafhed,  as  if  an  additional 
quantity  of  eleClric  fluid  were  thrown  into  it,  and 
nearly  at  the  fame  inftant  he  perceived  what  is  vulgarly 
called  a  falling  ftar,  darting  from  its  fummit.  This 
appearance  he  obferved  twice  fucce (lively.  77 

The  ignis  fatuus ,  or  will-witk-tke-wifp,  that  appears  Ignis  fa- 
fo  often  in  boggy,  marftiy  and  damp  fituations,  decoy- tuus* 
ing  the  unwary  traveller,  and  terrifying  the  fuperfti- 
tious  vulgar,  feems  to  be  rather  of  a  phofphoric  than  an 
eleClric  nature,  limilar  to  the  light  which  is  emitted 
by  dale  fifti,  rotten  wood,  and  other  putrefeent  fub- 
ftances.  Sir  Ifaac  Newton  defined  it  to  be  a  vapour 
Alining  without  heat. 

A  remarkable  ignis  fatuus  was  obferved  by  Mr 
Derham,  in  fomc  boggy  ground,  between  two  rocky 
hills.  He  was  fo  fortunate  as  to  be  able  to  approach  it 
within  two  or  three  yards.  It  moved  with  a  brilk  and 
defultory  motion  about  a  dead  thiftle,  till  a  flight  agita¬ 
tion  of  the  air,  occafioned,  as  he  fuppofed,  by  his  near 
approach  to  it,  occafioned  it  to  jump  to  another  place 
and  as  he  approached,  it  kept  flying  before  him.  He 
was  near  enough  to  fatisfy  himfclf,  that  it  could  not  be 
the  (liining  of  glow-worms  or  other  infeCls — it  was  one 
uniform  body  of  light. 

M.  Beccaria  mentions  two  of  thefe  luminous  appear¬ 
ances,  which  were  frequently  obferved  in  the  neigh¬ 
bourhood  of  Bologna,  and  which  emitted  a  light  equal 
to  that  of  an  ordinary  faggot.  Their  motions  were 
unequal,  fometimes  rifing,  and  fometimes  finking  to¬ 
wards  the  earth  \  fometimes  totally  difappearing,  though 
in  general  they  continued  hovering  about  fix  feet  from 
the  ground.  They  differed  in  fize  and  figure  ;  and  in¬ 
deed,  the  form  of  each  was  fluctuating,  fometimes 
floating  like  waves,  and  dropping  fparks  of  fire.  He 
was  affured  there  was  not  a  ’dark  night  in  the  whole 
year  in  which  they  did  not  appear  ;  nor  was  their  appear¬ 
ance  al  all  affeCted  by  the  weather,  whether  cold  or 
hot,  fnow  or  rain.  They  have  been  known  to  change 
their  colour  from  red  to  yellow  *,  and  generally  grew 
fainter  as  any  perfon  approached,  vanifhing  entirely 
when  the  obferver  came  very  near  to  them,  and  appear¬ 
ing  again  at  fome  diftance. 

Dr  Shaw  alfo  deferibes  a  Angular  ignis  fatuus , 
which  he  faw  in  the  Holy  Land.  It  was  fometimes 
globular,  or  in  the  form  of  the  flame  of  a  candle  *,  and 
immediately  afterwards  fpread  itfelf  fo  much,  as  to 
involve  the  whole  company  in  a  pale  inoffenfive  light, 
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WeatW  and  then  was  obferved  to  contraft  itfelf  again,  and  fud- 
denly  difappear.  In  lefs  than  a  minute,  however,  it 
would  become  vifible  as  before,  and  run  along  from  one 
place  to  another  ;  or  would  expand  itfelf  over  more 
than  three  acres  of  the  adjacent  mountains.  The  atmo- 
fphere  at  this  time  was  thick  and  hazy. 

All  tliefe  luminous  appearances  are  probably  owing 
to  the  extrication  of  hydrogen  gas  fo  flightly  impreg¬ 
nated  with  phofphorus  as  to  continue  emitting  a  faint 
light,  without  producing  that  brilliant  flalh  which 
follows  the  fudden  extrication  into  the  air,  of  the  com¬ 
mon  phofphorated  hydrogen  gas  obtained  in  the  ufual 
chemical  experiment  of  throwing  phofphuret  of  lime 
into  water. 

Chap.  VI.  Of  the  Application  of  Meteorology  to 
Prognojlicating  the  Weather . 

It  has  ever  been  a  principal  objeft  among  mankind, 
to  fore  tel.  the  changes  of  weather  that  are  likely  to  fol¬ 
low  particular  appearances  in  the  Iky,  among  the 
heavenly  bodies,  &c. ;  and  it  has  been  often  alleged, 
that  in  this  refpe<5t  the  philolopher  is  far  behind  the 
hufbandman  and  the  fhepherd.  Were  the  former,  howT- 
cver,  to  add  to  his  fcientific  refearches  the  obfervations 
to  which  the  latter  are  indebted  for  their  judgment  of 
the  wreather,  he  would  foon  be  far  fuperior  to  them  in 
this  re fpe£L 

Dr  Kir  wan  has  lately  endeavoured  to  difeover  pro- 

®n  the  wea-rar1C  rUleS  f°r  Prognofticating  the  weather  in  different 
tfier.  feafons,  as  far  as  regards  this  climate,  from  tables  of 
obfervation  alone  ,  and  from  comparing  a  number  of 
thefe  obfervations  made  in  England,  from  1677  to  1780 
he  found, 

1.  That  when  there  has  been  no  fiorm  before  or  after 
the  vernal  equinox,  the  enfuing  fummer  is  generally 
dry,  at  lead;  five  times  in  fix. 

2.  That  when  a  ftorm  happens  from  an  eafterly 
point,  either  on  the  19th,  20th,  or  2ifl  of  May, 
the  fucceeding  fummer  is  generally  dry  four  times  in 
five. 

3.  That  when  a  ftorm  arifes  on  the  26th,  27th,  or 
29th  of  May  (and  not  before),  in  any  point,  the  fuc- 
eeeding  fummer  is  generally  dry  four  times  in  five. 

4.  If  there  be  a  ftorm  at  fouth-weft  or  weft-fouth- 
weft  on  the  19th,  20th,  21ft,  or  22d  of  March,  the 
fucceeding  fummer  is  generally  wet  five  times  in  fix. 

In  this  country  winters  and  fprings,  if  dry,  are  moft 
commonly  cold  ;  if  moift,  warm  :  on  the  contrary,  dry 
fummer s  and  autumns  are  ufually  hot ,  and  moift  fummers 
cold.  So  that  if  we  know  the  moiftnefs  or  drynels  of 
a  feafon,  we  can  judge  pretty  accurately  of  its  tempera¬ 
ture.  r 

From  a  table  of  the  weather  kept  by  Dr  Rutty,  in 
Dublin,  for  41  years,  Dr  Kirwan  endeavoured  to  cal¬ 
culate  the  probabilities  of  particular  feafons  being  fol¬ 
lowed  by  others.  Though  his  rules  relate  chiefly  to 
the  climate  of  Ireland,  yet  as  probably  there  is  not 
much  difference  between  that  ifland  and  Britain,  in  the 
general  appearance  of  the  feafons,  we  (hall  mention  his 
conclufions  here. 

In  41  years  there  were  fix  wet  fprings,  22  dry,  and 
13  variable  5  20  wet  fummers,  16  dry,  and  five  varia- 
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ble  ;  11  wet  autumns,  n  dry,  and  19  variable.  A  Weather 

lealon  according  to  Dr  Kirwan,  is  counted  wet,  when  ' - v— ’ 

it  contains  two  wet  months.  In  general,  the  quantity 
of  ram  which  falls  in  dry  feafons  is  lefs  than  five  inches' • 
in  wet  feafons  more.  Variable  feafons  are  thofe  in  which 
there  falls  between  30  and  36  pounds,  a  pound  beino- 
equal  to  .157637  of  an  inch.  6 

The  order  in  which  the  different  feafons  fucceeded  Probable 
each  other,  was  as  in  the  following  table.  farcefiioa. 
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Hence  Dr  Kirwan  deduced  the  probability  of  (he  Buie!  for 
kind  of  feafons  which  would  follow  others.  This  pro-  Pr°gnofti- 
bability  is  expreffed  in  the  laft  column  of  the  table,  and  C3tin,g  th* 
is  to  be  underftood  in  this  manner.  The  probability  weM 
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Weather,  that  a  dry  fummer  will  follow  a  dry  fpring  is  44  >  that 
"'V  . . '  a  wet  fummer  will  follow  a  dry  fpring,  that  a  va¬ 

riable  fummer  will  follow  a  dry  fpring,  A?  and  fo  on. 

This  method  of  Dr  Kir  wan,  if  there  is  fuch  a  con¬ 
nexion  between  the  different  feafons  that  a  particular 
kind  of  weather  in  one  has  a  tendency  to  produce  a  par¬ 
ticular  kind  of  weather  in  the  next,  as  it  is  reafonable 
to  expedl  from  theory,  may  in  time,  by  multiplying  ob¬ 
servations,  come  to  a  great  degree  of  accuracy,  'and 
may  at  laft,  perhaps,  lead  to  that  great  defideratum, 
a  rational  theory  of  the  weather.  As  we  wifli  to  throw 
as  much  light  as  poflible  on  this  important  fubjedl,  we 
{hall  add  to  thefe  a  few  maxims,  the  truth  of  which 
has  cither  been  confirmed  by  long  obfervation,  or 
which  the  knowledge  we  have  already  acquired  of  the 
caufes  of  the  weather  has  eftablifhed  on  tolerably  good 
grounds. 

1.  A  moilt  autumn  with  a  mild  winter  is  generally 
followed  by  a  cold  and  dry  fpring,  which  greatly  retards 
vegetation.  Such  was  the  year  1741. 

2.  If  the  fummer  be  remarkably  rainy,  it  is  proba¬ 
ble  that  the  enfuing  winter  will  be  fevere  ;  for  the  un- 
ufual  evaporation  will  have  carried  off  the  heat  of  the 
earth.  Wet  fummers  are  generally  attended  with  an 
unufual  quantity  of  feed  on  the  white  thorn  and  dog- 
rofe  bu'hes.  Hence  the  unufual  fruitfulnefs  of  thefe 
fhrubs  is  a  fign  of  a  fevere  winter. 

3.  The  appearance  of  cranes  and  birds  of  paffage 
early  in  autumn  announces  a  very  fevere  winter  ;  for 
it  is  a  fign  it  has  already  begun  in  the  northern 
countries. 

4.  When  it  rains  plentifully  in  May,  it  will  rain  but 
little  in  September,  and  vice  verfet . 

5.  When  the  wind  is  fouth-weft  during  fummer  or 
autumn,  and  the  temperature  of  the  air  unufually  cold 
for  the  feafon,  both  to  the  feeling  and  the  thermo¬ 
meter,  with  a  low  barometer,  much  rain  is  to  be  ex¬ 
pelled. 

6.  Violent  temperatures,  as  dorms  or  great  rains, 
produce  a  fort  of  crifis  in  the  atmofphere,  which  pro¬ 
duces  a  conftant  temperature,  good  or  bad,  for  forne 
months. 

7.  A  rainy  winter  predi&s  a  fteril  year  :  a  fevere  aur 
tumn  announces  a  windy  winter. 

Signs  of  To  the  above  we  ihall  add  the  following  maxims, 
rain  from  drawn  from  obfervation,  and  with  thefe  fhall  conclude  this 
birds.  article. — Sea  and  frefh  water-fowls,  fuch  as  cormorants, 
fea-gulls,  muir-hens,  &c.  flying  from  fea,  or  the  frefh 
waters,  to  land,  (hew  bad  weather  at  hand  :  land 
fowls  flying  to  waters,  and  thefe  {baking,  wafliing,  and 
noify,  efpecially  in  the  evening,  denote  the  fame; 
geefe,  ducks,  cats,  &c.  picking,  {baking,  wafliing, 
and  noify  •,  rooks  and  crows  in  flocks,  and  fuddenly 
difappearing  ;  pyes  and  jays  in  flocks,  and  very  noify  ; 
the  raven  or  hooded-crow  crying  in  the  morning,  with 
an  interruption  in  their  notes,  or  crows  being  very 
clamorous  at  even  ;  the  heron,  bittern,  and  fwallow  fly¬ 
ing  low  ;  birds  forfaking  their  meat  and  flying  to  their 
nefts  ;  poultry  going  to  rooft,  or  pigeons  to  their 
dove-houfe ;  tame  fowls  grubbing  in  the  duft,  and 
clapping  their  wings  ;  fmall  birds  feeming  to  duck 
and  wafli  in  the  fand ;  the  late  and  early  crowing  of 
the  cock,  and  clapping  his  wings  ;  the  early  flnging 
of  wood-larks  ;  the  early  chirping  of  fparrows  ;  the 
nearly  note  of  the  chaffinch  near  houfes  5  the  dull  ap¬ 


pearance  of  robin -redbreaff  near  houfes \  peacocks  and  Weather., 
owls  unufually  clamorous. 

Sea  and  frelh-water  fowls  gathering  in  flocks  to  the  W;n(p from 
banks,  and  there  fporting,  efpecially  in  the  morning  ;  birds, 
wild-geefe  flying  high,  and  in  flocks,  and  diredling 
their  courfe  eastward  ;  coots  reftlefs  and  clamorous  ; 
the  hoopoe  loud  in  his  note  ;  the  king’s-fifher  taking 
to  land;  rooks  darting  or  {hooting  in  the  air,  or 
fporting  on  the  banks  of  frefli  waters  ;  and  laflly,  the 
appearance  of  the  malefigie  at  fea,  is  a  certain  forerun¬ 
ner  of  violent  winds,  and  (early  in  the  morning)  de¬ 
notes  horrible  tempeffs  at  hand.  84 

Halcyons,  fea-ducks,  &c.  leaving  the  land  and  Fair  wea~ 
flocking  to  the  fea  ;  kites,  herons,  bitterns,  and  fwal-  tber  frona 
lows  flying  high  and  loud  in  their  notes;  lapwings  refl-b^s< 
lefs  and  clamorous  ;  fparrows  after  funrife  refflefs  and 
noify  ;  ravens,  hawks,  and  keftrils  (in  the  morning), 
loud  in  their  notes;  robin  red breaft  mounted  high, 
and  loud  in  his  fong ;  larks  foaring  high,  and  loud  in 
their  longs  ;  owls  hooting  with  an  eafy  and  clear  note; 
bats  appearing  early  in  the  evening. 

Affes  braying  more  frequently  than  ufual ;  hogs  Rajn  from 
playing,  fcattering  their  food,  or  carrying  draw  inbeaits. 
their  mouths  ;  oxen  fnuffing  the  air,  looking  to  the„ 
fouth,  while  lying  on  their  fides,  or  licking  their 
hoofs  ;  cattle  gafping  for  air  at  noon ;  calves  run¬ 
ning  violently  and  gamboling ;  deer,  ftieep,  or  goats, 
leaping,  fighting,  or  puthing  ;  cats  wafliing  their  face 
and  ears  ;  dogs  eagerly  feraping  up  earth  ;  foxes  bark¬ 
ing,  or  wolves  howling ;  moles  throwing  up  earth 
more  than  ufual  ;  rats  and  mice  more  refllefs  than 
ufual ;  a  grumbling  noife  in  the  belly  of  hounds. 

Worms  crawling  out  of  the  earth  in  great  abund-  Rain  from 
ance ;  fpiders  falling  from  their  webs ;  flies  dull  and  infedU. 
reftlefs  ;  ants  haftening  to  their  nefts  ;  bees  haftening 
home,  and  keeping  clofe  in  their  hives  ;  frogs  and 
toads  drawing  nigh  to  houfes ;  frogs  croaking  from 
ditches ;  toads  crying  on  eminences ;  gnats  finging 
more  than  ufual ;  but,  if  gnats  play  in  the  open  air,  or 
if  hornets,  wafps,  and  glow-worms  appear  plentifully 
in  the  evening,  or  if  fpiders  webs  are  feen  in  the  air,  or 
on  the  grafs,  or  trees,  thefe  do  all  denote  fair  and  warm 
weather  at  hand. 

Sun  rifing  dim  or  waterilh  ;  riling  red  with  blackifti  Rain  from 
beams  mixed  along  with  his  rays ;  rifing  in  a  mufty  or  the  fun. 
muddy  colour  ;  riling  red  and  turning  blackifti  ;  fet^ 
ting  under  a  thick  cloud  ;  fetting  with  a  red  fky  in  the 
eaft. 

V.  B.  Sudden  rains  never  laft  long;  but  when  the 
air  grows  thick  by  degrees,  and  the  fun,  moon,  and 
ftars  {nine  dimmer  and  dimmer,  then  it  is  like  to  rain 
fix  hours  ufually.  gg 

Sun  rifing  pale  and  fetting  red,  with  an  iris;  rifing  Wind  from 
large  in  furface;  rifing  with  a  red  fky  in  the  north  ;  fet-the  fun. 
ting  of  a  bloody  colour  ;  fetting  pale,  with  one  or  more 
dark  circles,  or  accompanied  with  red  ftreaks;  feeming 
concave  or  hollow ;  feeming  divided,  great  ftorms  ; 
parhelia,  or  mock  funs,  never  appear,  but  are  followed 
by  tempefts. 

Sun  rifing  clear,  having  fet  clear  the  night  before  JFairwea- 
rifing  while  the  clouds  about  him  are  driving  to  the  ther  from 
Weft;  rifing  with  an  iris  around  him;  and  that  iris  the  fun. 
wearing  away  equally  on  all  fides,  then  expeft  fair  and 
fettled  weather  ;  rifing  clear  and  not  hot ;  fetting  in 
red  clouds,  according  to  the  old  obfervation : 
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The  evening  red  and  morning  gray, 

Is  the  fure  lign  of  a  fair  day. 

Moon  pale  in  colour,  rain  ;  horns  blunt  at  firft  riling, 
rain  ;  horns  blunt,  at  or  within  two  or  three  days  after 
the  change,  denotes  rain  from  that  quarter  ;  an  iris  with 
a  fouth  wind,  rain  next  day  ;  wind  fouth  third  night 
after  change,  rain  next  day  ;  the  wind  fouth,  and  the 
moon  not  fcen  before  the  fourth  night,  rain  moft  of 
that  month  ;  full  moon  in  April,  new  and  full  moon 
in  Augull,  for  moft  part  bring  rain ;  mock  moons  are 
the  forerunners  of  great  rains,  land  floods,  and  inun¬ 
dations. 

Moon  feeming  greatly  enlarged  ;  appearing  of  a  red 
colour  ;  horns  iharp  and  blackifli ;  if  included  with  a 
clear  and  ruddy  iris  ;  if  the  iris  be  double  or  feem  to 
be  broken  in  parts,  tempo  Its. 

N.  B.  On  the  new  moon,  the  wind  for  the  moft  part 
changes. 

When  the  moon,  at  four  days  old,  has  her  horns 
fharp,  fhe  foretels  a  tempeft  at  fea,  unlefs  fhe  has  a 
circle  about  her,  and  that  too  entire,  becaufe,  by  that 
Hie  thews  that  it  is  not  like  to  be  bad  weather,  till  it  is 
full  moon. 

Moon  feeming  to  exhibit  bright  fpots ;  a  clear  iris 
with  full  moon  ;  horns  (harp  fourth  day,  fair  till  full ; 
horns  blunt  at  firft  riling,  or  within  two  or  three  days 
after  change,  denotes  rain  for  that  quarter  ;  but  fair 
weather  the  other  three  quarters ;  moon  clear  three 
days  after  change  and  before  full,  always  denotes  fair 
weather.  After  every  change  and  full,  rains  for  the 
molt  part,  fuccceded  by  fair  fettled  weather ;  moon 
clear  and  bright,  always  fair  weather. 

Stars  feeming  large,  dull,  and  pale  of  colour,  rain; 
or  when  their  twinkling  is  not  perceptible,  or  if  encom- 
pafled  with  an  iris.  In  fummer,  when  the  wind  is  at  eaft, 
and  flars  feem  greater  than  ulual,  then  exped  fudden 
rain  ;  liars  appearing  great  in  number,  yet  clear  and 
bright,  feeming  to  flioot  or  dart,  denote  fair  weather  in 
fummer,  and  in  winter  froll. 

In  cloudy  weather,  when  the  wind  falls,  rain  fol¬ 
lows  ;  clouds  growing  bigger,  or  feeming  like  rocks  or 
towers  fettling  on  tops  of  mountains ;  coming  from  the 
fouth,  or  often  changing  their  courfe ;  many  in  number 
at  north-well  in  the  even  ;  being  black  in  colour  from 
the  call,  rain  at  night ;  but  out  of  the  wreft,  rain  next 
day;  being  like  fleece  of  wool,  from  the  eaft,  rain  for 
two  or  three  days ;  lying  like  ridges  about  mid  day  in 
the  fouth-weft,  Ihews  great  llorms  both  of  wind  and 
rain  to  be  nigh.  Clouds  flying  to  and  fro  ;  appearing 
fuddenly  from  the  fouth  or  well ;  appearing  red,  or  ac¬ 
companied  with  rednefs  in  the  air,  efpecially  in  the 
morning;  being  of  a  leadifh  colour  in  the  north-well ; 
iingle  clouds  c^note  wind  from  w  hence  they  come  ;  but 
if  at  funfet,  clouds  appear  with  golden  edges,  or  di- 
minilh  in  bulk,  or  fmall  clouds  fink  low,  or  draw 
againll  the  wind,  or  appear  fmall,  white,  and  fcattered 
in  the  north-well  (fuch  as  are  vulgarly  called  macke¬ 
rel)  when  the  fun  is  high,  thefe  are  ligns  of  fair 
weather. 

N.  B.  It  is  often  obferved,  that  though  the  mackerel 
Iky  denotes  fair  weather  for  that  day,  yet  for  the  moll 
part,  rain  follows  in  a  day  or  two  after. 

After  a  long  drought,  the  rainbow  denotes  fudden 
and  heavy  .rains;  if  green  be  the  predominant  colour,  it 
a-  ■ 
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denotes  rain,  but  if  red,  wind  with  rain;  if  the  clouds  Weather. 


grow  darker,  rain  ;  if  the  bow  feems  broken,  violent ' 
llorms  ;  if  appearing  at  noon,  much  rain  ;  if  in  the 
welt  great  rain,  with  thunder. 

N.  j B.  It  is  obferved,  that  if  the  laft  week  in  Fe¬ 
bruary,  and  the  firft  fortnight  of  March,  be  moftly  rainy, 
and  attended  with  frequent  appearances  of  the  bow,  a  wet 
fpring  and  fummer  may  be  expected.  ^ 

The  rainbow  appearing  after  rains,  denotes  fair  wea-  Fair  wea¬ 
ther  at  hand,  if  the  colours  grow  lighter,  fair;  if  the  ther  from 
bow  fuddenly  difappears,  fair ;  if  the  bow  appear  in  the 
morning,  it  is  the  lign  of  Imall  rains,  followed  by  fair 
weather ;  and  if  appearing  at  night,  fair  weather ;  if 
appearing  in  the  call  in  the  evening,  fair  ;  it  the  bow 
appear  double,  it  denotes  fair  weather  at  prefent  but 
rain  in  a  few  days  ;  if  in  autumn,  it  continues  fair  for 
two  days  after  the  appearance  of  the  aurora  borealis, 
expedf  fair  weather  for  at  leaft  eight  days  more. 

If  mills  be  attradled  to  the  tops  of  hills  then  expedl  Ra{n  from 
rain  in  a  day  or  two ;  if,  in  dry  weather,  they  be  ob-  mills, 
ierved  to  afeend  more  than  ufual,  then  expedl  fudden 
rain  ;  mills  in  the  new  moon  forelhew  rain  in  the  old  *, 
mills  alfo  in  the  old  moon  denote  rain  tor  happen  in  the 
new  ;  a  mifty  white  fcare,  in  a  clear  Iky  in  the  fouth- 
eaft,  is  always  a  forerunner  of  rain. 

If  mills  diftipate  quickly,  or  defeend  after  rain,  it  is  Fair^wea- 
a  fure  lign  of  fair  weather ;  a  general  mill  before  fun-  ther  from 
riling  near  the  full  moon,  denotes  fair  weather  for  about  mills, 
a  fortnight  running.  If  after  funfet  or  before  funrife, 
a  white  mill  arile  from  the  waters  and  meads,  it  denotes 
warm  and  fair  wTcather  next  day.  A  mifty  dew  on  the 
inlide  of  glafs  windows  lhewTs  fair  weather  for  that 
day.  lQo 

Wood  fwelling,  or  Hones  feeming  to  fweat  ;  lute  or  from 
viol  firings  breaking;  printed  canvas  or  palled  maps  inanimate 
relaxing ;  fait  becoming  moift  ;  rivers  linking,  or  floods  bodies, 
fuddenly  abating ;  remarkable  halo  about  the  candle  ; 
great  drynefs  of  the  earth  ;  pools  feeming  troubled  or 
muddy  ;  yellow  feum  on  the  furface  of  ftagnant  waters ; 
dandelion  or  pimpernel  fliutting  up ;  trefoil  fwelling  in 
ftalk,  while  the  leaves  bow  down. 

N.  B.  A  dry  fpring  is  always  attended  with  a  rainy 
winter.  I0T 

Wind  Ihifting  to  the  oppofite  point  ;  fea  calm,  with  a  Wind  from 
murmuring  noile  ;  a  murmuring  noife  from  the  woods  inanimate 
and  rocks  when  the  air  is  calm;  leaves  and  feathers bodies‘ 
feeming  much  agitated ;  tides  high  when  the  ther¬ 
mometer  is  high ;  trembling  or  flexuous  burning  of 
flames  ;  coal  burning  white  with  a  murmuring  noife  ; 
thunder  in  the  morning  with  a  clear  Iky ;  thunder  from 
the  north. 

N.  B.  Whenfoever  the  wind  begins  to  Ihift,  it  will 
not  reft  till  it  come  to  the  oppofite  point ;  and  if  the 
wind  be  in  the  north,  it  will  be  cold ;  if  in  the  north- 
eaft  colder ;  if  in  the  fouth  ;  it  brings  rain ;  but  if  in 
the  fouth-weft  more  rain.  IQ2 

The  fudden  doling  of  gaps  in  the  earth  ;  the  remark-  5^5  0f 
able  riling  of  fprings  or  rivers  ;  if  the  rain  begins  an  rain,  cea* 
hour  or  two  before  funrife  it  is  like  to  be  fair  ereflng* 
noon ;  but  if  an  hour  or  two  after  funrife,  it  for  the 
moft  part  happens  to  continue  all  day  and  then  to 
ceafe ;  when  it  begins  to  rain  from  the  fouth  with  a 
high  wind  for  two  or  three  hours,  and  that  the  wind 
falls,  and  it  Hill  continues  raining,  it  is  then  like  to* 
continue  for  1  %  hours  or  more,  and  then  to  ceafe. 

N.  B  . 
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N.  B .  Thefe  long*  rains  feldom  hold  above  24  hours, 
or  happen  above  once  a  year. 

A  hafty  (Lower  after  raging  winds  is  a  fure  fign  of 
the  ftorm  being  near  an  end.  If  the  water  ruckles  and 
frequent  bubbles  arife,  or  if  the  halcyon  or  king’s-fiftier 
attempts  the  fea  while  the  ftorm  lafts,  or  moles  come 
out  of  their  holes,  or  fparrows  chirp  merrily,  thefe  are 
all  certain  figns  of  the  ftorm  ceafing. 

Both  fea  and  frefti- water  fifties  by  their  frequent  ri¬ 
ling  and  fluttering  on  the  furface  of  the  watei,  foretel 
the  ftorm  nigh  over,  but  efpecially  dolphins  fp outing  up 
water  in  a  ftorm  foretel  a  calm. 

N.  B .  Let  the  wind  be  in  what  quarter  it  will,  upon 
the  new  moon,  it  prefently  changes. 

Clouds  white,  inclining  to  yellow,  and  moving 
heavily  though  the  wind  be  high,  is  a  fure  fign  of  hail  ; 
if  the  eaftern  iky  before  funrife  be  pale,  and  refradted 
rays  appear  in  thick  clouds,  then  expe&  great  ftorms  of 
hail :  white  clouds  in  fummer  are  a  fign  of  hail,  but  in 
winter  they  denote  fnow,  efpecially  when  we  perceive 
the  air  to  be  a  little  warm  ;  in  fpring  or  winter,  when 
clouds  appear  of  blueifh  white,  and  expand  much,  ex- 
pe&  fm all  hail  or  drizzling,  which  properly  is  no  other 
than  frozen  mifts. 

Meteors  fliooting  in  the  fummer’s  evening,  or  chops 
and  clefts  in  the  earth,  when  the  weather  is  fultry, 
always  foretel  thunder  is  nigh  ;  in  fummer  or  harveft, 
when  the  wind  has  been  fouth  two  or  three  days,  and 
the  thermometer  high,  and  clouds  rife  with  great  white 
tops  like  towers,  as  if  one  were  upon  the  top  of  another, 
and  joined  with  black  on  the  nether  fide,  expedf  rain 
and  thunder  fuddenly  ;  if  two  fuch  clouds  arife,  one  on 
either  hand,  it  is  then  time  to  look  for  fhelter,  as  the 
thunder  is  very  nigh. 

iV.  B .  It  is  obferved  that  it  thunders  moft  with  a 
fouth  wind  and  leaft  with  an  eaft. 

Sea-pyes,  ftarlings,  fieldfares,  with  other  migratory 
birds,  appearing  early,  denote  a  cold  feafon  to  enfue  ; 
the  early  appearance  of  fmall  birds  in  flocks,  and  of 
robin-redbreafts  near  houfes  ;  fun  in  harveft  fetting 
in  a  mift  or  broader  than  ufual  ;  moon  bright,  with 
fharp  horns,  after  change ;  wind  (Lifting  to  the  eaft  or 
north  after  change;  (ky  full  of  twinkling  ftars  ;  fmall 
clouds  hovering  low  in  the  north  ;  fnow  falling  fmall, 
while  clouds  appear  on  heaps  like  rocks. 

N.  B.  Frofts  in  autumn  are  always  fucceeded  with 

rain.  .  .  . 

Snow  falling  in  large  flakes  while  the  wind  is  at 
fouth ;  cracks  appearing  in  the  ice  ;  fun  looking  water- 
ifli ;  the  moon’s  horns  blunted  ;  ftars  looking  dull ; 
wind  turning  to  the  fouth ;  wind  extremely  fhifting.  It 
is  alfo  obferved,  that,  if  O&ober  and  November  be 
froft  and  fnow,  January  and  February  are  like  to  be 
open  and  mild. 


Fair  weather  for  a  week  together,  while  the  wind  is  Weather.  ^ 
all  that  time  in  the  fouth,  is,  for  the  moft  part,  follow- 
ed  by  a  great  drought ;  if  February  be  for  molt  rainy,  Sigrs  0f 
fpring  and  fummer  quarters  are  like  to  be  fo  too  ;  but  if  drought, 
it  happen  to  be  altogether  fair,  then  expeft  a  drought 
to  follow  •,  if  lightning  follow  after  24  hours  of  dry  and 
fair  weather,  drought  will  follow,  but  if  within  24  hours, 
expert  great  rains.  icp 

A  moift  and  cold  fummer,  and  mild  autumn,  are  Signs  of  a 
fure  figns  of  a  hard  and  fevere  winter:  (tore  of  hips  hard  wm- 
and  haws  denote  the  fame ;  the  hazel-tree  flowering  is 
ever  obferved  to  foretel  the  fame  ;  acorns  found 
without  any  infe£l  is  a  fure  prognoftic  of  a  hard  win¬ 
ter.  ■  110 

A  dry  and  cold  winter  with  a  foutherly  wind  ;  a  Signs  of 
very  rainy  fpring,  ficknefs  in  fummer  ;  if  fummer  be 
dry  with  the  wind  northerly,  great  ficknefs  is  like  to 
follow  ;  great  heats  in  fpring  time  without  winds ;  roots 
having  a  lufeious  tafte,  while  the  wind  has  been  long 
foutherly  without  rain  ;  and,  laftly,  great  quantities  of 
(linking  atoms,  infers  or  animals,  as  flies,  frogs,  fnakes, 

locufts,  &c.  ir.r 

Inclofe  the  leech  worm  in  an  eight  ounce  phial  glafs,  Expen- 
three-fourths  filled  with  water,  covered  with  a  bit  of“®n“J£ 
linen  ;  let  the  water  be  changed  once  a  week  in  fum- 
mer,  and  once  a  fortnight  in  winter. 

If  the  leech  lies  motionlefs  at  the  bottom  in  a  fpiral 
form,  fair  weather  ;  if  crept  to  the  top,  rain  ;  if  reft- 
lefs,  wind  ;  if  very  reftlefs,  and  without  the  water, 
thunder ;  if  in  winter  at  bottom,  froft ;  but  if  in  the 
winter  it  pitches  its  dwelling  on  the  mouth  of  the  phial, 
fnow.  See  Helminthology  (f).  .  m 

In  calm  weather,  when  the  air  is  inclined  to  rain,  Signs  of  the 
the  mercury  is  low  ;  but  when  tending  to  fair,  it  will  weather 
rife;  in  very  hot  weather  when  falling,  it  forefhews 
thunder ;  if  rifing  in  winter,  froft  ;  but  if  falling  in 
froft,  thaw  ;  if  rifing  in  a  continued  froft,  fnow  ;  if  foul 
weather  quickly  on  its  falling,  foon  over  ;  if  fair  wea¬ 
ther  quickly  on  its  rifing,  foon  over ;  alfo  if  rifing  high 
in  foul  weather,  and  fo  continuing  for  two  or  three 
days,  before  the  foul  weather  is  over,  then  expe<5l  a 
continuance  of  fair  weather  ;  but,  if  in  fair  weather  the 
mercury  fall  low,  and  fo  continue  for  two  or  three 
days,  then  expe&  much  rain,  and  probably  high  i 
winds. 

N.  B.  In  an  eaft  wind,  the  mercury  always  rifes  and 
falls  lowed  before  great  winds*.  /on9  ^Jour¬ 

nal ,  Feb. 

It  was  intended  to  infert  in  this  article  a  fummary  1S04, 
view  of  the  opinions  of  Toaldo,  Cotte,  and  Lamarck,  p.  MP- 
refpefting  the  influence  of  the  moon  in  producing 
changes  in  our  atmofphere  ;  but  peculiar  circumftances 
render  it  neeeflary  to  poftpone  this  view  till  we  come  to 
the  article  Moon. 


fFj  In  compliance  with  the  writer  of  this  paper,  we  have  retained  this  paflage  on  the  leech  ;  though,  as  we 
dated,  when  treating  of  the  Hirudo  medicinalis ,  in  HELMINTHOLOGY,  we  are  very  fceptical  relpeding  the  wea~ 
der-judging  faculties  of  that  worm. 
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■Atmosphere,  denfity  of,  lead  at  the 

equator,  and  greated  at 
the  poles,  N° 

weight  of,  the  fame  all  over 
the  globe,  ib. 

forms  two  inclined  planes, 
meeting  at  the  equator,  ib. 
in  the  northern  hemifphere 
lefs  inclined  in  our  fum- 
mer,  and  v.  v.  ib. 

Augujl,  the  warmed  month  in  the  fou- 

thern  latitudes,  1 £ 

B. 

Barometer ,  Hands  higheft  at  the  level 

of  the  lea,  g 

medium  height  there,  30 
inches,  p 

varies  very  little  in  the  tor- 
rid  zone,  10 

tropical  daily  variation  cor- 
refponds  to  the  tides,  ib. 

table  of  the  range  of,  ib. 

range  of,  much  lefs  in  N. 

America,  ib. 

feems  to  have  a  tendency  to 
rife  towards  evening,  ib. 

range,  of,  greater  in  winter,  1 1 
high  in  ferene  weather,  and 
on  the  approach  of  eader- 
ly  and  northerly  winds,  ib. 

low  in  calm  weather,  on  the 
approach  of  rain,  high 
winds,  or  with  a  fouther- 
ly  wind,  ib. 

axioms  on,  by  Cotte,  1 2 

variation  of,  accounted  for,  13 

why  highed  in  winter  in 
northern  latitudes,  14 

whether  affe&ed  by  the  fun 
and  moon,  ib. 

C. 

Sapper  on  the  winds,  6 

Clouds ,  always  form  at  fome  height 

above  the  earth,  33 

theory  of,  uncertain,  34 

Congelation ,  perpetual  term  of,  18 

tables  of,  p.  713 

Cotters  writings  on  meteorology,  N°  6 
axioms  on  the  barometer,  1 2 

on  the  thermometer,  24 

Currents  of  air,  different,  in  the  atmo- 

fphere  at  once,  '  73 

Dalton's  writings  on  meteorology,  6 

table  of  the  quantity  of  vapour 
at  various  temperatures,  p.  715 
and  Hoyle’s  experiments  on 
evaporation,  N°  29 


Drought ,  figns  of, 


E. 


N°  108 


Evaporation ,  confined  to  the  furface,  26 
proportional  to  the  tem¬ 
perature  of  the  air,  27 
rate  of,  howedimated,  p.  715 
goes  on  continually,  716 
mean  annual,  at  Liver¬ 
pool,  ib. 

over  the  globe,  N°  3 1 
from  land,  28 

experiments  on,  by  Dal¬ 
ton  and  Ho)le,  29 

may  go  on  for  a  month 
together  without  rain,  34 

F. 

Falling  dar  probably  of  an  eleCrical 

origin,  7  6 

analogous  to  the  aurora  borealis,  ib. 

H. 

Flail,  figns  of,  104 

Howard's  (Luke)  writings  on  meteo- 

rology,  .  6 

remarks  on  the  induence  of 
the  fun  and  moon  on  the 
barometer,  14 

Hygrometer ,  Ledie’s,  deferibed,  38 

January ,  the  colded  month  in  all  lati¬ 
tudes,  16 

Ignis  fatuus,  probably  a  phofphoric 

phenomenon,  77 

July ,  the  warmed  month  in  northern 

latitudes,  1 6 

K. 

Kirwan's  writings  on  meteorology,  6 

mode  of  calculating  the  mean 
annual  and  monthly  tempe¬ 
rature  of  the  air,  p .  7 1 0,  note 
(d),  and  p.  71 1,  note  (e.) 
mode  of  edimating  the  rate 
of  diminution  of  the  air’s 
temperature,  1 7 

conclufions  on  the  weather,  79 

li  t 

Lamarck's  writings  on  meteorology,  6 

Leech ,  experiments  with,  as  to  its  pow¬ 
ers  of  prognodicating  the  wea¬ 
ther,  1 1 1 

Lejlie's  hygrometer  deferibed,  38 

explained,  39 

Luc ,  de,  vindicated  from  the  charge  of 

plagiarifm,  p.  7c 6,  note  (a) 
M. 

Meteors ,  73 

Meteorology ,  object  of,  1 

conneCien  of  with  che- 
midry,  2 

dill  in  its  infancy,  3 


Meteorology ,  means  of  improving,  . 

importance  of,  ^ 

writers  on,  £ 

divifion  of,  * 

Monfoons,  ^ 

direCion  of,  , . 

Moon ,  effeC  of,  on  the  barometer,  1,1 

Morgan's  remarks  on  the  falling  dar,  76 

R. 

Rain  never  begins  in  a  clear  fky,  32 
theory  of,  uncertain,  ^ 

mean  annual  quantity  of,  greated 
at  the  equator, 

in  Great  Britain,  37 
falls  mod  in  the  day,  36 

proportional  quantity  in  different 
months, 

often  mod  frequent  in  winter,  33 

figns  of  from  birds,  82 

from  beads,  85 

from  infers,  86 

from  the  fun,  87 

from  the  moon,  90 

from  the  clouds,  94 

from  a  rainbow,  96 

from  mids,  98 

from  inanimate  bodies,  100 
figns  of  its  ceallng,  102 

S. 

SauJJure's  writings  on  meteorology,  6 

Seafons ,  probable  fuecedion  of,  79 

pedilential,  iigns  of,  110 

T. 

Temperature  of  the  atmofphere  tends 
towards  a  mean  in  all 
climates,  p.  710 

mean  annual,  greated  at 
the  equator,  N°  15 

table  of,  ib. 

how  calculated,  p.  710, 
note  (d), 

mean  monthly  table  of,  p.  71 1 
how  calculated,  ib.  note  (e), 
of  the  air  diminidies  as  we 
afeend  above  the  earth, 

N°  17 

diminifhes  in  arithmeti¬ 
cal  progreflion,  19 

owing  to  the  air’s  con¬ 
ducing  power,  ib. 

of  the  north  pacific  o- 
cean,  20 

of  the  fouthern  hemi¬ 
fphere,  21 

of  fmall  feas,  22 

of  North  America,  ib. 

of  i  Hands,  23 

*  of  open  plains,  ib. 

ib 


of  woody  countries, 


Thaw 
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Thaw,  figns  of,  N*  1 07 

Thermometer,  axioms  on,  by  Cotte,  24 

Thunder,  figns  of,  IOJ 

V. 

Vapour,  qualities  of,  _  .  25 

quantity  of,  raifed  at  various 
temperatures,  table  of,  p.  7 1 5 
Hate  of,  in  the  air  unknown,  N°34 

W. 

Weather,  conclufions  refpe&ing,  by  Kir- 

wan,  79 

rules  for  prognofticating,  8 1 
fair,  figns  of  from  birds,  84 
from  the  fun,  89 
from  the  moon,  92 
from  the  rainbow,  97 
from  mills,  99 
from  the  liars,  93 
figns  of,  from  the  barometer,  1 1 2 
cold  and  froily,  figns  of,  106 
Williams's  hints  for  improving  meteo¬ 
rology,  .  4 

work  on  the  climate  of  Britain,  6 
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Winds ,  hiftory  of,  N°40 — 63 


trade 

41 

how  produced, 

68 

tropical, 

42 

direction  of, 

43 

fea  and  land  breezes, 

45 

in  Bornou  and  Fezzan, 

ib. 

in  Abyffinia, 

46 

at  Calcutta, 

47 

in  the  temperate  zones, 

48 

in  Virginia  and  N.  America,  49 

in  South  America, 

ib. 

in  Egypt, 

50 

in  the  Mediterranean, 

5i 

in  Syria, 

52 

in  Italy, 

53 

in  France, 

54 

in  Germany, 

55 

at  London, 

56 

at  Lancafttr, 

57 

at  Dumfries, 

58 

near  Glafgow, 

59 

in  Britain,  table  of, 

P-725 

735 

Winds  in  Ireland,  N°  60 

at  Copenhagen  and  in  Ruflia,  6  r 
at  the  Cape  of  Good  Hope,  6  2 
in  the  Pacific,  63 

theory  of,  64 — 7  2 

velocity  of,  extremely  variable, 
table  of,  65 

produced  by  difturbing  the  e- 
quilibrium  of  the  air,  ib* 

fouth-well,  very  common  after 
aurorae  boreales,  70 

probable  caufes  of,  71 
commonly  begins  at  the  place 
towards  which  it  blows,  72 

partial,  74 

Wind,  figns  of  from  birds,  83 

from  the  fun,  88 

from  the  moon,  91 

from  the  clouds,  93 

from  inanimate  bodies,  ioi 

ceafing,  figns  of,  103 

Winter,  hard,  figns  of,  109 


MET 

Meteoro-  METEOROM  ANC Y,  a  fpecies  of  divination  by 
majjcy  meteors,  principally  by  lightning  and  thunder.  This 
Methodifts.  method  of  divination  palled  from  the  Tufcans  to  the 
e- ■~y— /  Romans,  with  whom,  as  Seneca  informs  us,  it  was 
held  in  high  elleem. 

METES  SIB,  an  officer  of  the  eallern  nations,  who 
has  the  care  and  overfight  of  all  the  public  weights  and 
meafures,  and  fees  that  things  are  made  jullly  according 
to  them. 

METHEGLIN,  a  fpecies  of  mead;  one  of  the  mod 
pleafant  and  general  drinks  which  the  northern  parts  of 
Europe  afford,  and  much  ufed  among  the  ancient  in¬ 
habitants  :  (See  Mead).  The  word  is  Wellh,  med - 
dyglin,  where  it  fignifies  the  fame. — There  are  divers 
ways  of  making  it ;  one  of  the  bell  whereof  follows  : 
Put  as  much  new  honey,  naturally  running  from  the 
comb,  into  fpring  water,  as  that  when  the  honey  is 
thoroughly  dilfolved  an  egg  will  not  fink  to  the  bot¬ 
tom,  but  be  juft  fufpended  in  it  ;  boil  this  liquor  for 
an  hour  or  more,  till  fueh  time  as  the  egg  fwim  above 
the  liquor  about  the  breadth  of  a  groat ;  when  very 
cool,  next  morning  it  may  be  barrelled  up  ;  adding  to 
each  1 5  gallons  an  ounce  of  ginger,  as  much  of  mace 
and  cloves,  and  half  as  much  cinnamon,  all  grofsly 
pounded  ;  a  fpoonful  of  yeaft  may  be  alfo  added  at 
the  bung  hole  to  promote  the  fermentation.  When 
it  has  done  working,  it  may  be  clofely  flopped  up  ; 
and  after  it  has  flood  a  month,  it  ftiould  be  drawn  off 
into  bottles. 

METHOD,  the  arrangement  of  our  ideas  in  fuch 
a  regular  order,  that  their  mutual  connexion  and  de¬ 
pendence  may  be  readily  comprehended.  See  Logic, 
part  iv. 

METHODISTS,  in  ecclefiaftical  hiftory,  is  a  de¬ 
nomination  applied  to  different  fedls,  both  Papifts  and 
Proteftants. 

I.  The  Popifh  Methodijls  were  thofe  polemical  dec- 


MET 

tors,  of  whom  the  moft  eminent  arofe  in  France  to-  Methodifts. 
wards  the  middle  of  the  17th  century,  in  oppofition  — 7——^ 

to  the  Huguenots  or  Proteftants.  Thofe  Methodifts, 
from  their  different  manner  of  treating  the  controver- 
fy  with  their  opponents,  may  be  divided  into  two 
claffes.  The  one  may  comprehend  thofe  do£lors, 
whofe  method  of  difputing  with  the  Proteftants  was 
difingenuous  and  unreafonable,  and  who  followed  the 
examples  of  thofe  military  chiefs,  who  fliut  up  their 
troops  in  intrenchments  and  ftrong  holds,  in  order  to 
cover  them  from  the  attacks  of  the  enemy.  Of  this 
number  were  the  Jefuit  Veron,  who  required  the  Pro- 
teftants  to  prove  the  tenets  of  their  church  by  plain 
paffages  of  feripture,  without  being  allowed  the  liber¬ 
ty  of  illuftrating  thofe  paffages,  reafoning  upon  them, 
or  drawing  any  conclufions  from  them  ;  Nihufius,  an 
apoftatc  from  the  Proteftant  religion  ;  the  two  Wa~ 
lenburgs,  and  others,  who  confined  themfelves  to  the 
bufinefs  of  anfvvering  objections  and  repelling  attacks  ; 
and  Cardinal  Richelieu,  who  confined  the  whole  con- 
troverfy  to  the  fingle  article  of  the  divine  inftitution 
and  authority  of  the  church.  The  Methodifts  of%the 
fecond  clafs  were  of  opinion,  that  the  moft  expedient 
manner  of  reducing  the  Proteftants  to  filence,  was  not 
to  attack  them  by  piecemeal,  but  to  overwhelm  them 
at  once,  by  the  weight  of  fome  general  principle  or 
prefumption,  fome  univerfal  argument,  which  compre¬ 
hended  or  might  be  applied  to  all  the  points  contefted 
between  the  two  churches  :  thus  imitating  the  con¬ 
duct  of  thofe  military  leaders  who,  iniiead  of  fpending 
their  time  and  ftrength  in  fieges  and  fkinnifhes,’  en¬ 
deavoured  to  put  an  end  to  the  war  by  a  general  and 
deeifive  adlion.  Thefe  polemics  refted  the  defence  of 
Popery  upon  prefeription  ;  the  wicked  lives  of  Pro¬ 
tenant  princes  who  had  left  the  church  of  Rome  ;  the 
crime  of  religious  fcliifm  ;  the  variety  of  opinions 
among  Proteftants  with  regard  to  do&rine  and  difei- 

pline  y 
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Methodifts. 


*  See  TVef- 
lex's  Lifr% 
p.  105. 


pline  ;  and  the  uniformity  of  the  tenets  and  worihip  of 
the  church  of  Rome.  To  this  clafl  belong  Nieolle  the 
Janfenift  doctor,  the  famous  Boifuet,  &c. 

II.  The  Protejlant  Methodifts  form  a  very  confider- 
able  body  in  this  country.  The  fe£l  was  founded  in 
the  year  1729  by  one  Mr  Morgan  and  Mr  John  Wef- 
ley.  In  the  month  of  November  that  year,  the  latter 
being  then  fellow  of  Lincoln  college,  began  to  fpend 
fume  evenings  in  reading  the  Greek  New  Teftament, 
along  with  Charles  Wefley  ftudent,  Mr  Morgan  com¬ 
moner  of  Chrift  church,  and  Mr  Kirkham  of  Merton 
college.  Next  year  two  or  three  of  the  pupils  of  Mr 
John  Wefley,  and  one  pupil  of  Mr  Charles  Wefley  ob¬ 
tained  leave  to  attend  thefe  meetings.  Two  years  af¬ 
ter  they  were  joined  by  Mr  Ingham  of  Queen’s  col¬ 
lege,  Mr  Broughton  of  Exeter,  and  Mr  James  Her- 
vey  y  and  in  17 35  they  were  joined  by  the  celebrated 
Mr  Whitefield,  then  in  his  18th  year. 

At  this  time  it  is  faid  that  the  whole  kingdom  of 
England  was  tending  fait  to  infidelity.  44  It  is  come 
(fays  Biiliop  Butler),  I  know  not  how,  to  be  taken 
for  granted  by  many  perfons,  that  Chriflianity  is  not 
fo  much  as  a  fubjedl  of  inquiry,  but  that  it  is  now  at 
length  difeovered  to  be  fictitious  ;  and  accordingly 
they  treat  it  as  if  in  the  prefent  age  this  were  an 
agreement  among  all  people  of  difeernment,  and  no¬ 
thing  remained  but  to  fet  it  up  as  a  principal  fubjeCt 
of  mirth  and  ridicule,  as  it  were  by  way  of  reprifals, 
for  its  having  fo  long  interrupted  the  pleafures  of  the 
"world.”  The  Methodifts  are  faid,  with  great  proba¬ 
bility,  to  have  been  very  inflrumental  in  Hemming 
this  torrent.  They  obtained  their  name  from  the 
exaCt  regularity  of  their  lives  $  which  gave  occafion  to 
a  young  gentleman  of  Chrift  church  to  fay,  “  Here  is 
a  new  fet  of  Methodifts  fprung  up  alluding  to  a  feCt 
of  ancient  phyficians  which  went  by  that  name.  This 
extreme  regularity,  •  however,  foon  brought  a  charge 
againft  them,  perhaps  not  altogether  without  foundation, 
of  being  too  fcrupulous,  and  carrying  their  fan&ity  to 
too  great  a  height.  In  particular  it  wras  urged,  that 
they  laid  too  much  flrefs  upon  the  rubrics  and  canons 
of  the  church,  infilled  too  much  on  obferving  the  rules 
of  the  univerfity,  and  took  the  feriptures  in  too  literal 
a  fenfe  ;  and  to  the  name  of  Methodijls  two  others  were 
quickly  added,  viz.  thofe  of  Sacramentarians  and  the 
Godiy  Club. 

The  principal  perfon  in  this  club  while  in  its  infan¬ 
cy  appears  to  have  been  Mr  Morgan,  and  next  to  him 
Mr  John  Wefley.  They  vifited  the  fick,  and  inftitut- 
ed  a  fund  for  the  relief  of  the  poor  5  and  the  better 
to  accomplifh  their  benevolent  defigns,  Mr  Wefley 
abridged  himfelf  of  all  his  fuperfluities,  and  even  of 
fome  of  the  neceffaries  of  life  ;  and  by  propofing  the 
fcheme  to  fome  gentlemen,  they  quickly  increafed 
their  funds  to  Sol.  per  annum .  This,  which  one  fhouJd 
have  thought  would  have  been  attended  with  praife 
in  (lead  of  ccnfure,  quickly  drew  upon  them  a  kind  of 
pcrfecution  ;  fome  of  the  feniors  of  the  univerfity  be¬ 
gan  to  interfere,  and  it  was  reported  46  that  the  college 
cenfors  were  going  to  blow  up  the  Godly  Club 
They  found  themfelves,  however,  patronifed  and  en¬ 
couraged  by  fome  men  eminent  for  their  learning  and 
virtue  ;  fo  that  the  fociety  Hill  continued,  though  they 
had  fullered  a  fevrre  lofs  in  17  30  in  the  death  of  Mr 
Morgan,  who  had  indeed  been  the  founder  of  it.  In 


the  month  of  October  1735,  John  and  Charles  Wef- 
ley,  Mr  Ingham,  and  Mr  Delamotie  (on  to  a  merchant  ** 

in  London,  embarked  for  Georgia  along  with  Mr  O- 
glethorpe,  afterwards  General  Oglethorpe.  The  de- 
lign  of  this  voyage  was  to  preach  the  gofpel  to  the 
Indians.  By  this  time,  however,  it  appears  that  Mr 
Wefley  had  embraced  fuch  notions  as  may  without 
the  leall  breach  of  charity  be  accounted  fanatical. 

Thus  in  a  letter  to  his  brother  Samuel,  he  conjures 
him  to  banilh  from  his  fchool  44  the  dailies  with  their 
poifon,”  and  to  introduce  inilead  of  them  fuch  Chri- 
ltian  authors  as  would  work  together  with  him  in 
44  building  up  his  flock  in  the  knowledge  and  love  of 
God.” 


During  the  voyage  fuch  a  profufion  of  worfhip  was 
obferved,  as  we  cannot  help  thinking  favoured  more  of 
a  Pharifaical  than  Chriftian  behaviour  }  an  account  of 
which,  as  a  fimilar  ftridlnefs  would  certainly  be  incul¬ 
cated  upon  the  difciples,  and  confequently  mufl  give  a 
jufl  idea  of  the  principles  of  the  early  Methodifts,  we 
{hall  here  tranferibe  from  Mr  Wcfley’s  life.  44  From 
four  in  the  morning  till  five,  each  of  us  ufed  private 
.prayer  }  from  five  to  feven  we  read  the  Bible  together, 
carefully  comparing  it  (that  we  might  not  lean  to  our 
own  underftandings)  with  the  writings  of  the  earlieft 
ages  ,  at  feven  we  bieakfailed  ;  at  eight  were  the  pub¬ 
lic*  prayers  }  from  nine  to  twelve  learned  the  lan¬ 
guages  and  inftrudled  the  children  ;  at  twelve  we  met 
to  give  an  account  to  one  another  what  we  had  done 
fince  our  la  ft  meeting,  and  what  we  defigned  to  do  be¬ 
fore  our  next ;  at  one  we  dined  ;  the  time  from  dinner 
to  four  we  fpent  in  reading  to  thofe  of  whom  each  of 
us  had  taken  charge,  or  in  fpeaking  to  them  frparate- 
ly  as  need  required  *,  at  four  were  the  evening  prayers, 
when  either  the  fecond  leffon  was  explained  (as  it  al¬ 
ways  was  in  the  morning),  or  the  children  were  cate- 
chifed  and  inftru&ed  before  the  congregation  j  from 
five  to  fix  we  again  ufed  private  prayer  ;  from  fix  to 
feven  1  read  in  our  cabin  to  two  or  three  of  the  paf- 
fengers,  of  whom  there  were  about  80  Englifh  on 
board,  and  each  of  my  brethren  to  a  few  more  in 
theirs  \  at  feven  I  joined  with  the  Germans  in  their 
public  fervice,  while  Mr  Ingham  was  reading  between 
decks  to  as  many  as  defired  to  hear  •,  at  eight  we  met 
again,  to  inftrudl  and  exhort  one  another  ;  between 
nine  and  ten  we  went  to  bed,  when  neither  the  roar¬ 
ing  of  the  fea  nor  the  motion  of  the  fhip  could  take 
away  the  refrefhing  fleep  which  God  gave  us.” 

As  they  proceeded  in  their  paffage,  this  aufterity 
inftead  of  being  diminifhed  was  increafed.  Mr  V/efley 
difeontinued  the  ufe  of  wine  and  fltfli  ;  confining  him¬ 
felf  to  vegetables,  chiefly  rice  and  bifeuit.  He  ate  no 
fupper  *,  and  his  bed  having  been  made  wet  by  the 
fea,  lie  lay  upon  the  floor,  and  llept  foundly  till  morn¬ 
ing.  In  his  Journal  he  fays,  44  I  believe  I  fliall  not 
find  it  needful  to  go  to  bed,  as  it  is  calledy  any  more 
but  whether  this  was  really  done  or  not,  we  cannot 
fay. 

The  miflionaries,  after  their  arrival,  were  at  firft  very 
favourably  received,  but  in  a  fhort  time  loft  the  affr&ions 
of  the  people  entirely.  This  u  a*  owing  to  the  behaviour 
of  Mr  Wefley  himfelf,  who  appeared  not  only  capri¬ 
cious  but  frequently  defpotic.  He  particularly  gave 
offence  by  infilling  upon  the  baptiffn  of  children  by 
immerfion  ;  and  his  exceflive  aufterity,  with  regard  to 
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Method  ills.  Iiimfelf  did  not  tend  to  give  his  heaters  any  favourable 

-V - '  opinion  either  of  the  fupcrior  fan&ity  or  wifdom  of  their 

teacher.  At  lad,  on  account  of  a  difference  with  Mr 
Caution  the  ftorekeeper  and  ehief  magistrate  of  Savannah 
which  ended  in  a  law-fuit,  he  was  obliged  to  return  to 
England. 

Thus  the  caufc  of  Methodifm  feemed  to  be  entirely 
loft  in  Georgia.  But  Mr  Wefley  was  foon  fuccecded 
by  a  more  popular  and  fuccefsful  champion,  viz.  Mr 
George  Whitefield  ;  who  having  fpent  his  time  during 
the  voyage  in  converting  the  Soldiers  with  whom  he 
failed,  arrived  at  Savannah  in  Georgia  on  the  7th  of 
May  1738.  Here  he  was  received  by  Mr  Delamotte, 
was  joined  by  feveral  of  Mr  We  (ley’s  hearers,  and  be¬ 
came  intimate  with  Some  other  minifters.  Mr  Ingham 
had  made  fome  progrefs  in  converting  a  few  runaway 
Creek  Indians,  who  had  a  Settlement  about  four  miles 
from  Savannah  ;  but  being  obliged  to  return  to  Eng¬ 
land  in  a  few  months,  this  defign  was  fruft rated,  and 
the  Indians  in  a  few  years  Separated.  During  the 
fhort  time  that  Mr  Whitefield  refided  at  Savannah,  he 
became  extremely  popular  ;  and  indeed  the  inftances 
of  his  fuccefs  in  the  way  of  making  converts  are  very 
furp-ifing.  However,  he  was  obliged  to  return  to 
England  in  the  autumn  of  that  year,  that  he  might 
receive  priefts  orders.  On  his  return  to  America  in 
Odlober  1  739,  he  landed  at  Philadelphia,  and  inflantly 
began  his  fpiritual  labours  as  in  other  places  ;  being 
attended  with  aftonifhing  fuccefs  not  only  there  but 
wherever  he  went.  Palling  through  the  colonies  of 
Virginia,  Maryland,  North  and  South  Carolina,  the 
number  of  converts  continually  increafed  ;  but  on  his  ar¬ 
rival  at  Savannah,  he  found  the  colony  almoft  deferted. 
He  now  refumed  the  fcheme  he  had  formerly  projeft- 
ed  of  building  an  Orphan-houfe  ;  and  for  this  he  made 
the  firft  collection  at  Charleftown  in  South  Carolina, 
amounting  to  about  70I.  fterling.  His  zeal  in  the 
caufe  of  religion,  or  of  the  colony,  were  not,  however, 
fufficient  to  procure  him  the  favour  of  thofe  in  power. 
On  his  return  to  Philadelphia,  after  a  fhort  flay  at  Sa¬ 
vannah,  the  churches  were  denied  him  ;  but  he  was 
made  ample  amends  by  the  fuccefs  which  attended  his 
field  preachings  and  private  efforts.  Religious  focie- 
ties  were  everywhere  fet  up,  and  many  were  convert¬ 
ed  with  fymptoms  of  enthufiafm,  different  according 
to  their  various  tempers  and  confl  itutions.  During 
this  excurfion,  he  was  fo  fuccefsful  in  his  collet  ion  for 
the  Orphan-houfe,  that  on  his  return  to  Savannah  he 
brought  along  with  him  money  and  provifions  to  the 
value  of  500I.  flerling. 

The  fuccefs  in  Georgia  was  now  greater  than  ever  ; 
but  the  many  charities  which  it  was  neceffary  to.  fup- 
ply,  rendered  it  neceffary  in  a  fhort  time  for  him  to 
undertake  another  journey  to  Charleflown.  Here  his 
principles  met  with  the  greatefl  opposition.  He  had 
loft  the  favour  of  the  commiffary  by  his  field-preach¬ 
ing,  and  was  denied  the  facrament.  1  he  opposition, 
however,  was  altogether  fruitlefs  ;  the  nnmber  of  con¬ 
verts  increafed  wherever  he  went,  and  he  now  under¬ 
took  a  voyage  to  New  England.  In  this  place  alfo 
the  eftablifhed  clergy  were  his  enemies  ;  but  the  ufual 
fuccefs  attended  his  other  endeavours,  and  procured 
500I.  more  for  the  ufe  of  the  Orphans  in  Georgia.  . 

From  the  year  1741  to  1743  America  was  deprived 
of  Mr  Whitefield’s  preaching,  he  having  fpent  that 
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interval  in  England  ;  but  in  1 744  he  again  fet  out  for  Methodifts. 
the  weftern  continent.  The  remarkable  fuccels  which 
had  hitherto  attended  his  labours  now  ftirred  up  many 
opponents  ;  and  thefe  had  met  with  the  greater  fuc¬ 
cefs,  as  none  of  the  Methodift  preachers  whom  he 
had  left  were  poffeffed  of  fuch  abilities  either  to  gain 
the  favour  of  thofe  who  heard  them,  or  to  defend  their 
doctrines  againft  objections.  Mr  Whitefield’s  fuccefs* 
however,  was  the  fame  as  before  :  he  even  found 
means  to  infpire  the  military  clafs  with  fuch  fentime nts 
of  devotion,  that  Colonel  Peppered  could  not  under¬ 
take  his  expedition  againft  Luuifbourg  without  firfl 
confulting  Mr  Whitefield  ;  and  great  numbers  of  New- 
Englanders  went  volunteers,  confident  of  victory,  in 
confcquence  of  the  dilcourfes  of  their  teacher. 

From  the  continent  of  America  Mr  'Whitefield 
took  a  voyage  to  the  Bermudas  iflands  ;  arid  here,  as 
everywhere  elfe,  he  met  with  the  mofl  furpriling  fuc¬ 
cefs.  Here  alfo  collections  were  made  tor  the  Or¬ 
phan-houfe  in  Savannah,  which  were  tranfmitted  to 
that  place. 

Supposing  it  to  be  better  for  his  caufe  to  vifit  dif¬ 
ferent  countries,  than  to  take  up  a  permanent  refi- 
dcnce  in  one,  Mr  Whitefield  left  Bermudas  in  a  few 
months,  and  did  not  return  to  America  till  1751, 
when  the  Orphan-houfe  was  found  to  be  in  a  very 
flourifhing  fituation.  After  a  ftiort  fay,  he  fet  fail 
again  for  Britain.  Here  he  remained  two  years,  and 
then  fet  out  off  another  vifit  to  America,  landing  at 
Charleftown  on  the  27th  of  May  1754*  His  prefenc* 
conftantly  revived  the  fpirits  and  caufe  of  his  party, 
and  added  to  their  numbers  wherever  he  went.  .Next 
year  he  returned  to  England  ;  but  after  labouring  in. 
the  ufual  manner,  and  meeting  with  the  ufual  fuccefs 
there  till  the  year  1763,  he  fet  fail  again  for  America, 
and  arrived  at  Virginia  in  the  latter  end  of  Auguft.  He 
noiv  vifited  all  the  colonies,  and  found  that  great  pro¬ 
grefs  had  been  made  in  converting  the  Indians.  On 
his  arrival  at  Georgia,  matters  were  found  in  a  very 
flouri fining  fituation,  and  he  received  the  thanks  of 
the  governor  and  principal  people  for  the  great  bene¬ 
fit  he  had  been  to  the  colony  ;  which  (hows,  that  the 
ft  cries  which  had  been  fo  induftrioufly  propagated, 
concerning  the  avarice  of  him  and  other  Mtthodift 
preachers,  were,  partly  at  lead,  unfounded.  In  17 65 
he  returned  to  England;  and  in  1769  made  his  fe- 
venth  and  laft  voyage  to  America,  landing  at  Charlef¬ 
town  on  the  30th  of  November  the  fame  year  He 
was  ftill  attended  with  the  fame  fuceefs  *,  and  indeed 
it  is  impoffible  to  read,  without  admiration,  an  ac¬ 
count  of  the  efforts  made  by  Iiimfelf  and  Mr  Wtfiey, 
to  propagate  their  tenets  in  the  diffcient  parts  of  the 
world. 

For  a  very  coniiderable  time  Mr  Whitefield  wras 
the  only  Methodift  who  paid  any  attention  to  A- 
merica  ;  and  in  that  country  he  was  more  popular 
than  even  in  Europe.  Towards  the  end  of  his  life, 
feveral  Methodifts  having  emigrated  from  Britain, 
formed  diftinct  fi.cieties  in  New  York  and  Philadel¬ 
phia.  Thefe  quickly  increafed  in  number;  and,  about 
the  time  that  the  war  with  Britain  began,  their  num¬ 
bers  amounted  to  about  3000  in  Virginia,  Maryland, 

New  York,  and  Pennfvlvania.  They  ivould  pro¬ 
bably  have  increafed  much  more,  had  it  not  been  for 
the  imprudence  of  fume  of  their  preachers,  who  in- 
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•troduced  politics  into  their  difcourfes,  and  thus  i_ 
dered  themfelves  obnoxious  to  the  people  among1  whom 
they  lived.  Among  thofe  who  hurt  the  caufe  in  this 
manner  was  Mr  Wefley  himfelf,  who,  by  writing  a 
piece  entitled  A  Calm  Addrefs  to  the  American  Colo¬ 
nies ,  would  in  all  probability  have  ruined  it,  had  not  a 
gentleman,  with  whom  be  was  conne&ed,  deftroyed  or 
lent  back  to  England  the  whole  impreflion  as  foon  as 
it  arrived  in  America,  fo  that  its  exigence  was  fcarce 
known  in  that  continent.  At  the  conclufion  of  the 
war,  Dr  Coke,  who  in  177 6  had  left  a  curacy  in  Eng¬ 
land  in  order  to  join  Mr  Wefley,  paid  a  vifit  to  his 
friends  in  America  \  though  it  bad  been  imagined  that 
a  total  reparation  had  taken  place  between  the  Ameri¬ 
can  and  European  Methodills.  T  his  breach  wras,  how¬ 
ever,  made  up  by  a  manoeuvre  of  Mr  Wefley  ;  for  no 
fooner  had  the  Americans  obtained  their  independence, 
than  he,  who  had  hitherto  branded  them  with  the  name 
©f  rebels ,  fent  a  congratulatory  letter  on  their  freedom 
from  the  “  State  and  the  Hierarchy,”  and  exhorting 
them  to  “  ft  and  faft  in  that  liberty  with  which  God  had 
fo  ftrangely  made  them  free.”  To  (how  his  zeal  in 
their  fervice  (till  farther,  he  gave  ordination,  by  laying 
cn  of  hands,  to  feveral  preachers  who  were  to  embark 
for  America,  and  confecrated  Dr  Coke  one  of  the  bifhops 
of  the  Methodift  Epifcopal  church  in  that  country.  He 
cxtra&ed  alfo  from  the  liturgy  of  the  Englifti  church  one 
for  the  American  Methodills,  taking  particular  care  to 
expunge  every  expreflion  that  had  a  particular  refpcdl 
to  the  regal  authority. 

Such  proceedings  in  one  who  had  formerly  profef- 
fed  fuch  extraordinary  attachment  to  the  Englifti 
church,  could  not  but  require  an  apology  ;  and  this 
was  accordingly  made  in  a  paftoral  letter  tranfmitted 
to  the  American  focieties,  and  addrefled  “  to  Dr 
Coke,  Mr  Aftbury,  and  our  brethren  in  North  Ame¬ 
rica.”  In  this  letter  he  makes  the  following  defence 
of  his  condudl.  “  Lord  King’s  account  of  the  pri¬ 
mitive  church  convinced  me,  many  years  ago,  that 
bifhops  and  prelbyters  are  the  fame  order,  and  con¬ 
sequently  have  the  fame  right  to  ordain.  For  many 
years  I  have  been  importuned,  from  time  to  time,  to 
exercife  this  right,  by  ordaining  part  of  our  travelling 
preachers.  But  I  have  dill  refufed,  not  only  for  the 
fake  of  peace,  but  becaufe  I  was  determined,  as  little 
as  poflible,  to  violate  the  eftabliflied  order  of  the  na¬ 
tional  church  to  which  I  belonged.  But  the  cafe  is 
widely  different  between  England  and  North  Ameri¬ 
ca.  Here  there  are  bifhops  who  have  a  legal  jurif- 
diftion  :  in  America  there  are  none,  neither  any  pa- 
rifh  minifters  :  fo  that  for  fome  hundred  miles  toge¬ 
ther,  th5re  is  none  either  to  baptize,  or  to  adminifter 
the  Lord’s  fupper.  Here,  therefore,  my  fcruples  are 
at  an  end  ;  and  I  conceive  myfelf  at  full  liberty,  as  I 
violate  no  order,  and  invade  no  man’s  right,  by  ap¬ 
pointing  and  fending  labourers  into  the  harveft.  It 
has  indeed  been  propofed  to  defire  the  Englifh  bifhops 
to  ordain  part  of  our  preachers  for  America  ;  but  to 
this  I  object.  1.  I  defired  the  bifhop  of  London  to 
ordain  only  one,  but  could  not  prevail.  2.  If  they 
confented,  we  know  the  flownefs  of  their  proceed¬ 
ings  5  but  the  matter  admits  of  no  delay.  3.  If  they 
would  ordain  them  'now,  they  would  likewife  expe£l 
to  govern  them  ;  and  how  grievoufly  would  that  en- 
4.  As  our  American  brethren  are  now  to- 
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tally  difentangled,  both  from  the  llate  and  the  Eng-  Methodic 

lilh  hierarchy,  we  dare  not  entangle  them  again  either  ' - v— 3 

with  the  one  or  the  other.  They  are  now  at  full  li¬ 
berty  limply  to  follow  the  feripture  and  the  primitive 
church  ;  and  we  judge  it  belt,  that  they  Ihould  Hand 
fait  in  that  liberty  wherewith  God  has  lo  ltrangely 
made  them  free.” 

Dr  Coke,  on  the  confecration  of  Mr  Aftbury  to  the 
office  of  a  bifhop,  made  another  apology.  “  The  church 
of  England  (fays  he),  of  which  the  fociely  of  Me- 
tliodills  in  general  have  till  lately  profefled  themfelves 
a  part,  did  lor  many  years  groan  in  America  under 
grievances  of  the  heavieft  kind.  Subje&ed  to  a  hierar¬ 
chy  which  weighs  every  thing  in  the  fcale  of  politics,, 
its  moft  important  interns  were  repeatedly  facrificed  to 
the  fuppofed  advantages  of  England.  The  churches 
were  in  general  filled  with  the  parafites  and  bottle-com¬ 
panions  of  the  rich  and  great.  The  humble  and  moft 
importunate  entreaties  of  the  oppreflcd  flocks,  yea  the 
representations  of.  a  general  afiembly  itfelf,  were  con¬ 
temned  and  defpifed.  Every  thing  facred  mull  bow 
down  at  the  feet  of  a  party  ;  the  holinefs  and  happinefs 
of  mankind  be  facrificed  to  their  views  ;  and  the  drunk¬ 
ard,  the  fornicator,  and  the  extortioner,  triumphed  over 
bleeding  Zion,  becaufe  they  were  faithful  abettors  of 
the  ruling  powers.  The  memorable  revolution  has 
ftruck  off  tliefe  intolerable  fetters,  and  broken  the  anti- 
chriftian  union  which  before  fubfifted  between  church 
and  date.  And  had  there  been  no  other  advantage 
arifmg  from  that  glorious  epoch,  this  itfelf,  I  believe, 
would  have  made  ample  compenfation  for  all  the  cala¬ 
mities  of  the  war  ;  one  happy  confequence  of  which  was 
the  expulfion  of  moft  of  thofe  hirelings,  who  u  ate  the 
fat,  and  clothed  themfelves  with  the  wool,  but  (Length¬ 
ened  not  the  difeafed,”  &:c.  The  parochial  churches 
in  general  being  hereby  vacant,  our  people  were  de¬ 
prived  of  the  facraments  through  the  greateft  part  of 
thefe  dates,  and  continue  fo  dill.  What  method  can 
we  take  in  fo  critical  a  jun£lure  ?  God  has  given  us 
fufficient  refources  in  ourfelves  y  and,  after  mature  de¬ 
liberation,  we  believe  that  we  are  called  to  draw  them 
forth. 

u  But  what  right  have  you  to  ordain  ?”  The  fame 
right  as  mod;  of  the  churches  in  Chriftendom  ;  our  or¬ 
dination,  in  its  lowed  view,  being  equal  to  any  of  the 
prefbyterian,  as  originating  with  three  prelbyters  of 
the  church  of  England.  “  But  what  right  have  you 
to  exercife  the  epifcopal  office  ?”  To  me  the  moft 
manifeft  and  clear.  God  has  been  pleafed  to  raife  up, 
by  Mr  Wefley,  in  America  and  Europe,  a  numerous 
fociety  well  known  by  the  name  of  Methodijls .  The 
whole  body  have  invariably  adeemed  this  man  as  their 
chief  pallor  under  Chrift.  He  has  conftantly  appoint¬ 
ed  all  their  religious  officers  from  the  higheft  to  the 
lowTcft,  by  himfelf  or  his  delegate.  And  we  are  fully 
perfuaded  there  is  no  church  office  which  he  judges 
expedient  for  the  welfare  of  the  people  intruded  to  his 
charge,  but,  as  eflential  to  his  ftation,  lie  has  power  to 
ordain.  “  But,  do  not  you  break  the  fucceflion  ?” 

The  uninterrupted  fucceflion  of  bifhops  is  a  point  that 
has  long  been  given  up  by  the  moft  able  Proteflant  de¬ 
fenders  of  cpifcopacy.  Bifhop  Hoadley  himfelf,  in  his 
celebrated  controverfy  with  Dr  Calamy,  allows  it  to  be 
unneceflary.  His  words  are,  ‘  To  the  13th  queftion  I 
anfwer7  that  I  think  not  an  uninterrupted  line  of  fuc- 
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Methodifts.  ceffion  of  regularly  ordained  biihops  neceffary.’  He  al- 
"v  fo  grants  the  authenticity  of  the  anecdote  given  us  by 
St  Jerome,  which  informs  us,  that  the  church  of  Alex¬ 
andria  had  no  regular  fucceffion  from  the  time  of  St 
Mark  the  evangelift,  the  firft  biffiop  of  that  church,  to 
the  time  of  Dionyfius,  a  fpace  of  200  years  5  but  the 
college  of  prefbyters,  on  the  death  of  a  bifhop,  elected 
another  in  his  dead.  We  are  alfo  informed,  from  the 
epiftle  of  St  Clement  to  the  Corinthians,  written  foon 
after  the  death  of  St  Paul,  a  writer  whofc  works  are 
next  in  precedence  to  the  canon  of  feripture,  and  pro¬ 
bably  written  by  immediate  infpiration,  that  the  church 
of  Corinth  was  then  governed  only  by  a  college  of 
prefbyters.  And  from  the  epiftle  of  Polycarp  to  the 
church  of  Philippi,  written  in  1 16,  we  alfo  find  that  the 
Chriftian  Philippians  were  then  governed  only  by  a 
•college  of  prefbyters.  So  that  the  primitive  Chriftians 
were  fo  far  from  efteeming  the  regular  fucceflion 
ns  eflential  to  the  conftitution  of  a  Chriftian  church, 
that,  in  fome  inftances,  epifcopacy  itfelf  was  wholly 
omitted. 

Such  was  the  defence  urged  by  Mr  Wefley  for  this 
extraordinary  affumption  of  epifcopal  powers  :  a  con¬ 
duct,  however,  of  which  he  afterwards  repented,  as 
tending  to  make  a  final  feparation  betwixt  his  fol¬ 
lowers  and  the  church  of  England.  Yet  it  does  not 
appear  that  this  had  any  bad  effect  on  the  minds  of 
his  American  brethren  5  for  Dr  Coke,  on  his  arrival 
on  the  weftern  continent,  found  the  focieties  numerous 
and  flourifhing.  His  firft  efforts  were  dire&ed  againft 
the  flave  trade  \  and  not  only  the  abolition  of  that 
■traffic,  but  the  releafe  of  all  thofe  who  were  a  dually 
flavcs  at  the  time,  feem  to  have  been  his  favourite  ob¬ 
jects.  By  interfering  in  this  matter,  however,  per¬ 
haps  with  too  much  zeal,  he  involved  himfelf  in  dan¬ 
ger.  Some  riots  took  place,  and  a  lady  offered  the 
mob  50  guineas  if  they  would  give  the  Do&or  100 
ladies.  This  piece  of  difeipline  would  have  been  in¬ 
flicted,  had  it  not  been  for  the  interpofition  of  a  fturdy 
colonel ;  and  the  DoCtor  had  not  only  the  fatisfa&ion 
of  cfcaping  the  intended  puniffiment,  but  of  feeing  his 
doCtrine  fo  far  attended  to,  that  fome  flaves  were  eman¬ 
cipated. 

Mr  Hampfon,  in  his  Memoirs  of  Mr  Wefley,  obferves, 
that  “  the  colonifts,  in  the  infancy  of  Methodifm,  con¬ 
ducted  themfelvcs  with  more  propriety  than  the  Eng¬ 
lish.  There  was  little  or  no  perfccution,  nor  any  thing 
like  a  riot,  except  in  one  or  two  inftances  which  have 
been  mentioned  as  the  confequence  of  the  animadver- 
fions  on  flavery  \  and  even  thefe  were  productive  of  no 
mifehief.  Not  a  creature  was  materially  injured  5  no 
bones  were  broken,  nor  any  lives  loft  ;  which  was  not 
the  cafe  in  this  country.  Here  many  thoufands  of  in¬ 
nocent  people  were  fubjeCtcd  to  the  groffeft  indignities, 
and  feveral  were  eventually  facrificed  to  the  fury  of 
their  perfecutors. 

“  While  we  commend  the  Americans  for  their  be¬ 
haviour  in  oppofition  to  the  brutality  of  Englifh  mobs, 
it  may  be  proper  ;o  inquire  into  the  fources  of  this 
diftinCtion.  Something  of  this  may  have  arifen  from 
fimilarity  of  fentiment.  The  Americans,  from  the  firft 
beginnings  of  colonization,  had  been  accuftomed  to 
the  doCtrines  of  the  old  puritans  and  nonconformifts, 
which  in  many  refpe&s  have  a  near  affinity  to  the  Me- 
thodiftic  tenets.  The  origin  of  Methodifm  in  Ame¬ 


rica  was  feldom,  if  ever,  attended,  either  under  the  Metliodifts. 
difeourfes  of  Mr  Whitefield’s  or  Mr  Wefley’s  preach-  v"“ 
ers,  with  thofe  ridiculous  efic&s  with  which  it  was  ac¬ 
companied  in  thefe  kingdoms.  Moft  of  the  preachers, 
who  went  over  to  the  continent,  having  laboured  for 
fome  years  in  Europe  previous  to  their  having  crofled 
the  water,  had  exhaufled  their  wildfire  )  fo  that  their 
difeourfes  were  more  fcriptural  and  rational  than  thofe 
of  the  primitive  Methodifts.  Another  reafon  may  be 
found  in  the  education  of  the  Americans.  As  a  people, 
they  arc  better  cultivated  than  the  body  of  the  Englifh  ^ 
they  are  chiefly  compofed  of  merchants  and  a  refpc&ablc 
yeomanry  :  and  there  is  but  a  fmall  proportion  of  that 
clafs,  fo  fuperabundant  here,  which  we  diftinguifh  by 
the  name  of  mob, 

u  The  only  exception  we  have  heard,  to  their  ex¬ 
emption  from  the  extravagancies  which  in  this  coun¬ 
try  marked  the  infancy  of  Methodifm,  is  a  cuftom 
they  have  introduced  in  Maryland  and  Virginia.  Fre¬ 
quently,  at  the  conclufion  of  a  fermon,  the  whole 
congregation  began  to  pray  and  to  praife  God  aloud. 

The  uproar  which  this  muft  create  may  eafily  be  con¬ 
ceived.  Some  wc  are  told,  are  great  admirers  of  this 
fpecies  of  enthufiafm,  in  which  every  man  is  his  own 
minifter,  and  one  fings  and  another  prays,  with  the 
moft  difeordant  devotion.  But  we  will  not  dignify 
fuch  indecency  with  fuch  a  name.  Its  proper  appel¬ 
lation  is  fanaticifm.  We  hope,  that,  for  the  future, 
religion  will  never  appear  in  this  country  under  fo 
odious  a  form  *,  and  greatly  is  it  to  be  lamented,  that, 
among  the  friends  of  Chriftianity,  any  fuch  abfurdi- 
ties  fhould  arife,  to  furnifh  infidels  with  oecafions  of 
triumph.” 

Our  author  informs  us,  that  the  occupation  of  the 
Methodift  preachers  in  America  was  very  laborious. 

In  the  courfe  of  the  day  they  frequently  rode  20  or 
30  miles,  preaching  twice  or  thrice,  and  fometimes 
to  confiderable  congregations.  Notwithftanding  this 
labour,  however,  few  or  none  of  them  ever  thought 
of  returning  to  Britain.  Several  reafons  may  be  af- 
figned  for  the  pleafure  they  took  in  this  laborious  ex- 
ercife.  “  Their  excurfions  (fays  Mr  Hampfon)  through 
immenfe  forefts  abounding  in  trees  of  all  forts  and 
fizes,  were  often  highly  romantic.  Innumerable  ri-  » 

vers  and  falls  of  water  5  viftas  opening  to  the  view, 
in  contrail  with  the  uncultivated  wild  ;  deer  now  (hoot¬ 
ing  acrofs  the  road,  and  now  fcouring  through  the 
wroods,  while  the  eye  was  frequently  relieved  by  the 
rppearance  of  orchards  and  plantations,  and  the  houfes 
of  gentlemen  and  farmers  peeping  through  the  trees  5 
formed  a  fccnery  fo  various  and  pi&urefque,  as  to 
produce  a  variety  of  refledlion,  and  prefent,  we  will 
not  fay  to  a  philofophic  eye,  but  to  the  mind  of  every 
reafonable  creature,  the  moft  fublime  and  agreeable 
images. 

“  Their  worffiip  partook  of  the  general  fimplicity.  It 
was  frequently  condu&ed  in  the  open  air.  The  wood* 
refounded  to  the  voice  of  the  preacher,  or  to  the  finging 
of  his  numerous  congregations  5  while  their  horfes,  fas¬ 
tened  to  the  trees,  formed  a  lingular  addition  to  the  fo- 
lemnity.  It  was  indeed  a  ftriking  pi&ure  •,  and  might 
naturally  imprefs  the  mind  with  a  retrofpeft  of  the  an¬ 
tediluvian  days,  when  the  hills  and  valleys  re-echoed 
the  patriarchal  devotions,  and  a  Seth  or  an  Enoch,  in 
the  ihadow  of  a  proje&ing  rock,  or  beneath  the  foliage 
5  A  2  o£ 
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Method  i/ts.  of  fome  venerable  oak,  delivered  his  primeval  lec- 
y— ^  tures,  and  was  a  “  preacher  of  righteoufnefs  to  the 
people.” 

The  American  hofpitality  is  fuppofed  by  Mr  Hamp- 
fon  to  have  been  another  reafon  for  the  afliduity  of  the 
Mtthodift  teachers,  as  well  as  the  confcioufnds  of 
being  well  employed,  and  the  fatisfadlion  reful ting 
from  confi derations  of  public  utility.  As  many  of 
the  preachers  were  men  of  fervent  piety,  this  reflec¬ 
tion  would  have  its  full  weight  \  and  the  inftrudlion 
of  the  ignorant  and  the  reformation  of  the  profligate 
would  be  confidcred  as  the  bell  recompenfe  of  their  la¬ 
bours.  Spreading  themfelves  through  the  continent, 
they  took  in  Nova  Scotia,  Georgia,  with  the  principal 
places  in  both  Carolinas,  Virginia,  Maryland,  Dela¬ 
ware,  Peimfylvania,  New  Jerfe^,  and  New  York  ; 
numbering  up  wards  of  43,000  members  of  their  fo- 
ciety,  exeluiive  of  about  80  itinerants,  and  a  confider- 
ablt  number  of  local  preachers,  who  took  no  circuits, 
but  aflifted  occahonally  in  the  neighbourhood  of  their 
refpedlive  rcfidence. 

The  large  and  expenfive  buildings  which  the  co- 
lonills  have  eredled  for  public  worfhip,  almoft  exceed 
credibility  j  and  fever al  colleges  are  founded  for  the 
inllrudlion  of  youth.  How  far  the  propofed  plan  of 
uniting  genuine  religion  and  extenfive  learning  will 
be  carried  into  execution,  time  only  can  difeover.  It 
mull  materially  depend  on  the  character  of  the  pre- 
fidents  and  tutors,  and  the  provifiou  that  fhall  be  made 
for  their  fupport.  Men  of  real  erudition  will  never 
be  procured  at  low  falaries  ;  and  it  is  in  vain  to  at¬ 
tempt  eflablifhments  of  this  fort  without  a  liberal  pro- 
vision  for  the  profeffors  in  every  branch  of  fcience. 
Two  of  thefe  places  are  called  CokeJbunj  and  We/ley 
Colleges.  How  they  are  endowed,  or  whether  they 
propofe  to  obtain  authority  to  confer  degrees,  we  are 
not  informed.  But  perhaps  they  are  rather  fchools 
than  colleges }  which  indeed  is  a  circumftance  to  be 
wifhed,  as  good  grammar  fchools  are  of  the  utmolt  fer- 
vice  to  the  progrefs  of  literature. 

The  great  fuccefs  which  attended  the  Methodifl 
preachers  in  America  naturally  determined  Mr  Wef¬ 
ley  to  try  the  Weft  India  iflands.  The  Moravians 
had  already  attempted  to  eflablifh  their  principles  in 
fome  of  thefe  iflands  ;  and  in  1786  fome  preachers 
were  fent  from  the  Methodifts  in  England  to  the  Weft 
Indies.  In  many  of  thefe  they  met  with  fuccefs.  So¬ 
cieties  were  formed  in  Barbadoes,  St  Vincent’s,  Do¬ 
minica,  St  Chriftopher’s,  Nevis,  Antigua,  St  Eufta- 
tius,  Tortola,  and  St  Croix,  amounting  in  all  to  near 
9000  perfons.  At  this  time  the  whole  number  of 
Methodifts  in  America  and  the  Weft  Indies  amounted 
to  about  48,302.  Thefe  focietics  confided  both  of 
whites  and  blacks  :  on  the  continent  they  were  moftly 
white*,  but  in  the  iflands  negroes.  66  But  it  is  to 
be  obferved  (fays  Mr  Kampfon)  that  the  fubjediion  of 
the  negroes,  and  the  obedience  in  which  they  are 
trained,  muft  inculcate  a  docility  peculiarly  favour¬ 
able  to  the  purpofes  of  a  miflion.”  Some  of  the  mif- 
fiovaries  went  alfo  to  St  Vincent’s,  where  they  met 
with  fome  fuccefs,  and  have  eftablifhed  fome  fchools, 
in  which  their  children  are  carefully  inftru&ed  in  the 
principles  of  religion. 

“  Iir  January  1789  (fays  our  author),  Dr  Coke 
paid  a  vifit  to  Jamaica,  and  gave  them  feveral  fer- 
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mons.  As  he  made  but  a  fhort  flay,  it  could  hardly  be  IV 
cor.fidered  as  a  fair  trial.  Should  a  miflion  be  eftablifh¬ 
ed  here,  as  well  as  in  the  other  iflands,  which  will  pro¬ 
bably  be  the  cafe,  it  is  hoped  it  will  be  the  means  of 
correcting  one  vice  at  Icaft,  and  that  is  duelling  5  a  fa- 
vage  relief  of  Gothic  barbarity,  by  which'  all  the 
iflands  have  for  many  years  been  diftinguiflied.  Per¬ 
haps  too  it  will  give  fome  check  to  the  fpirit  of  luxury 
and  diftipation ,  and  teach  the  planters,  if  it  be  found 
impraClicable  to  emancipate  their  flaves,  at  leaft  to  treat 
them  with  humanity.” 

It  has  been  debated  among  the  leading  men  of  the 
Methodifl ical  profeftion,  whether  the  caufe  might  not 
be  ferved  by  fending  miflionaries  to  the  Eafl  Indies 
and  to  Africa  ;  but  thefe  projeCls  were  dropped,  as 
there  was  no  invitation,  nor  any  profpeQ;  of  fuccefs 
if  it  had  been  adopted.  A  miflion  has  been  formed  to 
the  new  fettlement  called  Kentucky ,  on  the  confines  of 
the  Indian  territories,  near  the  Mifiiflippi.  The  dan¬ 
ger  of  the  miflionaries  at  the  time  they  undertook  this 
ferviee  was  certainly  very  great ;  yet  fuch  was  their 
zeal  for  the  caufe,  that  they  voluntarily  offered  them¬ 
felves  :  but  we  are  not  yet  informed  what  fuccefs  they 
have  met  with. 

While  Methodifm  was  thus  making  rapid  progrefe 
in  America,  its  teachers  were  equally  indefatigable 
in  Britain.  A  moft  remarkable  particular,  however, 
occurs  with  regard  to  Mr  Wefley  himfelf  \  for  though 
he  had  gone  to  Georgia,  as  has  been  already  related, 
to  convert  the  Indians  to  Chriftianity,  yet  on  his  re¬ 
turn  to  England  in  1738,  he  took  it  into  his  head 
that  he,  their  teacher,  was  not  yet  converted  :  the  rea¬ 
fon  was,  that  he  had  not  the  faith  of  affurance.  This, 
however,  was  not  long  wanting.  He  arrived  in  Eng¬ 
land  on  the  firft  day  of  February,  and  was  bleft  with 
the  affurance  on  the  fixtli  of  March  following.  This 
was  immediately  announced  to  the  public  \  and  the 
confequence,  if  we  may  believe  him,  was,  that  God 
then  began  to  work  by  his  miniftry,  which  he  had 
not  done  before.  Being  joined  by  one  Kinchin,  a 
fellow  of  Corpus,  they  travelled  to  Manchefter,  Holms 
Chapel,  Newcaftle  in  Stafford  (hire,  and  other  places, 
where  they  preached,  exhorted,  and  converfed  on  re¬ 
ligious  fubiedts,  in  public  houfes,  ftablcs,  &c.  fome- 
times  meeting  with  fuccefs  and  fometimes  not.  Du¬ 
ring  this  peregrination  Mr  Wefley  certainly  difplayed 
a  great  deal  ot  fuperftition,  which  we  muft  undoubt¬ 
edly  fuppofe  to  have  been  communicated  to  his  hear¬ 
ers,  and  to  have  caufed  them  a£t  on  many  occasions 
in  a  very  ridiculous  manner.  An  inftance  follows  : — - 
“  The  next  day  (fays  lie),  March  nth,  we  dined 
at  Birmingham,  and,  foon  after  we  left  it,  were  re¬ 
proved  for  our  negligence  there  (in  letting  thofe  who 
attended  us  go  without  either  exhortation  or  inftruc- 
tion)  by  a  fevere  flicwer  of  hail  !”  About  the  lat¬ 
ter  end  of  March  or  beginning  of  April  he  and  his 
companion  began  to  pray  extempore ,  leaving  off  en¬ 
tirely  the  forms  of  the  church  of  England,  to  which 
he  had  formerly  been  fo  devoted.  The  dodlrine  of 
inftantaneous  converflon,  which  his  imagination  had 
fuggefled  to  him  as  a  work  performed  on  himfelf, 
was  greedily  received  by  fome  of  his  hearers  ;  and  all 
the  converts  to  the  new  dcdlrine  confirmed  themfelves, 
and  contributed  greatly  to  perfuade  others,  by  declara¬ 
tions  of  their  experience s7  as  they  called  them  :  how¬ 
ever, 
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MethodifH  ever,  though  a  knowledge  of  the  faving  affurance  had 
— v— — J  been  given  on  March  6th,  he  does  not  date  his  conver- 
fion  fooner  than  May  24th  of  the  fame  year. 

This  new  dodlrine.  of  an  inftantancous,  and  in  fa£l 
miraculous  impulfe,  though  greatly  relilhed  by  the 
enthufiailical  part  of  the  iociety,  was  very  much  dif- 
liked  by  others,  particularly  Mr  Charles  Wefley  his 
brother,  who  warned  him  of  the  mifcliief  he  was  do¬ 
ing  ;  though  he  himlelf  was  foon  converted,  and, 
xvhat  is  very  altoniihing,  two  days  before  John  Wef- 
ley  liimfelf.  The  particulars  related  of  thefe  mira¬ 
culous  converfions  are  truly  difgraceful,  and  could  not 
but  bring  into  contempt  the  fociety  which  confided 
of  fuch  cnthufiafls.  “  Many  (fays  Mr  Hampton)  are 
reprefented  as  falling  fuddenly  to  the  ground,  in  hor¬ 
ror  and  agony  not  to  be  conceived,  and  riling  again 
with  equal  expreffions  of  peace  and  confutation.”— 
Their  converfions  were  ulually  attended  with  thefe 
violent  fymptoms  ;  and,  for  feveral  years,  few  meet¬ 
ings  occurred  where  Mr  Wefley  prefided,  without  one 
or  more  indances  of  the  fame  kind.  It  was  not  pof- 
fible  that  fuch  tranfa&ions  diould  pafs  without  notice. 
The  con  full  on  that  too  often  prevailed,  the  emotions 
of  the  perfons  affefled,  and  the  exultations  of  the  red, 
which  were  feverally  animadverted  upon,  gave  great 
and  general  offence.  Many  infided,  that  it  mud  ei¬ 
ther  be  occafioned  by  the  heat  of  the  rooms,  and  the 
agitation  of  the  animal  lpirits  under  difeourfes  of  the 
mod  alarming  nature  ;  or  that  it  was  mere  artifice  and 
hypocrify. 

In  the  mean  time,  twro  of  the  fons  of  a  Mrs  Hut¬ 
ton  in  London,  happening  to  become  converts  to  the 
new  dodtrine,  this  lady  was  fo  much  offended,  that 
die  wrote  to  Mr  Samuel  Wefley,  informing  him,  that 
ihe  was  of  opinion  his  brother  John  had  lofl  his  fenfes  ; 
and  requeffing,  that  the  next  time  he  came  to  his  houfe, 
he,  Mr  Samuel,  would  either  confine  or  convert  him. 
All  that  could  be  done,  however,  to  prevent  the  pro¬ 
gress  of  the  new  dodlrine  was  infufficient ;  and  the  firff 
Methodifl  fociety  was  formed  in  London  on  the  fird 
of  May  1738,  when  about  50  agreed  to  meet  together 
once  a-week,  for  free  converfation,  begun  and  ended 
with  finging  and  prayer. 

All  this  time,  however,  it  feems  that  the  conver- 
fion  of  Mr  Wefley  was  far  from  being  fo  complete  as 
that  of  many  of  his  hearers.  He  had  preached  and 
converted  others,  while  he  himfelf  was  abfolutely  un¬ 
converted.  The  knowledge  of  the  true  faving  faith 
was  only  revealed  to  him  on  the  6th  of  JVIarch,  and 
he  did  not  experience  its  power  till  the  24th  of  May  ; 
and  even  after  this,  his  doubts  and  fears  were  dill  fo 
great.  that  on  the  13th  of  June  he  undertook  a 
vovage  to  Germany,  where,  in  the  company  of  Count 
Zinzendorff,  his  faith  feems  to  have  been  thoroughly 
confirmed. 

On  Mr  Wefley ’s  return,  September  16th,  1738, 
he  applied  himfelf  with  the  greated  adiduity  and  fuc- 
cefs  to  the  propagation  of  his  do6trine.  Multitudes 
of  converts  were  made  in  various  parts  of  the  king¬ 
dom  ;  and  the  reproaches  poured  upon  him  by  his 
opponents  feemed  to  have  rendered  his  zeal  more  fer¬ 
vent  if  p  ffible  than  before.  It  is  remarkable,  how¬ 
ever,  that  fome  of  his  old  friends  were  now  fo  much 
offended  with  his  conduct  or  his  principles,  that  they 
abfolutely  refufed  to  keep  company  with  him.  His 
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original  plan  feems  to  have  been,  to  make  an  union  ofMethodifts. 
clergymen,  and  diffeminate  his  principles,  by  their L  J 
means.  But  in  this  he  fucceeded  fo  ill,  that  in  a  letter 
written  in  1742,  he  wiflied  for  a  clerical  affidant,  were 
he  only  in  deacons  orders  :  but  adds,  “  I  know  of 
none  fuch,  who  is  willing  to  cad  in  his  lot  with  us  ; 
and  I  icarcc  expeft  I  fhall,  becaufe  I  know  how  fad: 
they  are  rivetted  in  the  fcrvice  of  the  devil  and  the 
wrorld  before  they  leave  the  univerfity.” — Finding  at 
lad  that  nothing  could  be  done  with  them,  he  was  ob¬ 
liged  to  have  recourfe  to  lay  preachers  \  and  eafily  fe- 
ledted  thofe  who  appeared  to  have  the  greated  talents 
for  prayer  and  exhortation  in  the  private  meetings  ap¬ 
pointed  for  that  purpofe.  This  he  at  once  railed 
himfelf  to  be  the  head  of  a  fed  j  as  the  lay  preachers 
willingly  yielded  obedience  to  him  who  had  the  ad¬ 
vantages  of  fuperior  learning  and  abilities,  and  wTas  bo¬ 
lides  in  orders  as  a  clergyman  ;  and  this  obedience  he 
did  not  fail  on  every  occafion  to  exadl. 

If  his  dodrine  had  formerly  given  offence  to  tha 
edabliflied  clergy,  the  appointment  of  lay  preachers 
was  reckoned  much  worfe  ;  and  their  being  appointed 
without  any  form  of  ordination  whatever,  which  al- 
moft  all  of  them  were,  fubjedted  them  to  contempt 
and  reproach,  which  their  want  of  learning,  and  very 
often  of  natural  abilities,  did  not  contribute  to  re¬ 
move.  Thus  finding  the  churches  fliut  again!!  him 
and  his  followers,  he  was  obliged  to  preach  in  the 
fields,  and  made  his  firft  effay  in  this  way  on  the  fe- 
cond  of  April  1739,  in  the  neighbourhood  of  Brif- 
tol  ;  Mr  Whitefield  having  fet  him  an  example  the 
day  before. 

The  fuccefs  of  thofe  ignorant  and  itinerant  preach¬ 
ers,  with  tlieir  abfurd  and  uncharitable  difeourfes  and 
behaviour,  fo  provoked  their  adverfaries,  that  a  per¬ 
fection  was  foon  commenced  again!!  them.  Mr 
Wefley  himfelf  was  calumniated  in  the  harflieft  man¬ 
lier,  being  fometimes  faid  to  be  a  Jcfuit,  fometimes 
an  illiterate  enthufiaff,  as  the  people  took  it  into  their 
heads.  Many  pretended  to  anfwer  him  in  writing, 
without  being  able  to  do  fo  the  confequence  was, 
that  their  deficiency  of  argument  wras  fupplied  by 
invedtive,  and  the  molt  feandalous  performances  made 
their  appearance.  Some  of  the  Englilh  clergy  fo  far 
forgot  themfelves  as  to  mitigate  the  mob  againl!  them, 
and  the  mol!  cruel  outrages  were  committed  upon 
them  in  various  places.  For  fome  time  the  perlecuted 
party  adhered  to  the  dodtrines  of  paflive  obedience  and 
non -refiflance,  which  their  inhuman  adverfaries  did 
not  fail  to  take  the  advantage  of. — The  lefs  they  were 
oppofed,  the  more  infolent  they  became.  The  Me- 
thodiils  were  frequently  in  danger  of  their  lives. 

Men,  women  with  child,  and  even  children,  were 
knocked  down  and  abufed  with  the  fame  undiffin- 
gui  filing  fury.  Houfes  were  flripped  of  their  furni¬ 
ture,  vail  quantities  of  furniture  carried  off,  feather¬ 
beds  cut  in  pieces  and  lire  wed  over  the  ftreets,  feveral 
reputable  people  were  forced  into  the  army,  &c.  To 
tlm  difgvace  of  magiltracy  alfo  it  was  found,  that  when 
application  was  made  to  the  juftices  of  the  peace,  re- 
drels  was  commonly  denied;  nor  was  a  flop  put  to  th  fe 
ihameful  proceedings  without  a  royal  mandate  for  the 
purpofe. 

From  the  year  1738  to  1747  Mr  Wefley  and  his 
itinerants  were  employed  in  various  parts  of  England. 

In 
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fts-  In  1747  he  went  over  to  Dublin,  where  a  fociety  had 

been  formed  by  one  Mr  Williams  a  clergyman _ 

Here  they  proved  fo  fuccefsful,  notwithftanding  the 
number  of  Papifts,  and  the  violence  of  their  other  op¬ 


ponents,  that  in  1750  they  had  erefted  meeting-  part  of  Ireland,  vifiting  England  and  Wale>  '  he^mifl 
houfes  in  every  part  of  the  kimrdnm  fX  ..m.  ’  o  0  ,  -11Cl  ' ’  ales>  he  I,ald 
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houfes  in  every  part  of  the  kingdom,  and  had  formed 
0  29  circuits,  which  employed  67  itinerants,  befides  a 
confiderable  number  of  local  preachers.  An  invita¬ 
tion  was  given  to  Mr  Wefley,  in  1751,  to  vifit  Scot¬ 
land,  by  an  officer  in  quarters  at  Muffelburgh.  He 
accordingly  took  a  journey  thither  the  fame  year  j 
but  left  the  place,  after  preaching  in  it  once  or  twice. 
In  1753  he  returned  to  Scotland,  and  vifited  Glaf- 
gow.  Societies  were  at  length  formed  in  that  city, 
as  well  as  at  Edinburgh,  Dundee,  Aberdeen,  Inver- 
nefs,  and  a  few  other  places  :  but  his  fuccefs  was  by 
no  means  equal  to  what  it  had  been  in  other  parts  j 
for  in  1790  the  number  of  circuits  in  Scotland  was 
no  more  than  eight,  which  were  fupplied  by  20  iti¬ 
nerants. 

#  Mr  Whitefield,  the  other  great  labourer  in  the 
vineyard,  was  equally  indefatigable,  and  probably 
more  fuccefsful  than  Mr  Wefley.  Before  entering 
into  orders,  he  had  formed  a  fociety  of  religious  per- 
fons  at  Gloucefter  :  here  he  preached  his  firft  fermon 
on  the  Neceffity  and  Benefit  of  Religious  Society  j 
here  he  became  extremely  popular,  as  well  as  at 
Briftol  and  London,  while  preparing  to  fet  fail  for 
Georgia  for  the  firft  time  j  and  in  all  places  to  which 
he  came,  large  colle&ions  were  made  for  the  poor. 
He  maintained  .  the  fame  do&rine  with  Mr  Wefley 
as  to  the  new  birth  ;  which  likewife  gave  offence  to 
the  clergy  when  delivered  by  him,  as  it  had  done  with 
Mr  Wefley.  In  the  various  intervals  of  his  voyages 
to  America,  he  employed  himfelf  with  the  very  fame 
affiduity  in  Britain  and  in  Ireland,  which  we  have  al- 
ready  taken  notice  of  in  the  weftern  continent.  His 
fuccefs  was  everywhere  prodigious.  In  1741  he  was 
invited  to  Scotland,  and  preached  his  firft  fermon 
there  at  Dunfermline.  From  thence  he.  went  to  E- 
dinburgh,  and  preached  in  feveral  of  the  eftablifhed 
churches,  but  differed  with  Meffrs  Ralph  and  Ebene- 
zer  Erfkine  ;  fo  that  he,  as  well  as  Mr  Wefley,  prov¬ 
ed  unfuccefsful  in  forming  a  coalition  with  any  other 
religious  party.  In  the  private  way,  however,  his 
fuccefs  was  very  confiderable,  at  Edinburgh,  Glaf- 
gow,  Aberdeen,  Dundee,  and  other  places.  In  1742 
he  paid  a  fecond  vifit  to  Scotland,  and  a  third  one 
in  1748.  In  1751  he  vifited  Ireland  for  the  firft 
time  -P  and  preached  to  great  multitudes,  without  be¬ 
ing  molefted,  even  in  places  where  others  had  been 
mobbed.  From  thence  he  returned  to  Scotland  the 
fame  year,  and  fpeaks  in  very  favourable  terms  of  the 
attention  the  people  there  paid  to  their  Bibles.  In 
I7 S2  an(^  1 753  again  vifited  the  fame  kingdom,  and 

the  laft  time  diftinguiffied  himfelf  by  preaching  againft 
the  playhoufe  in  Glafgow.  In  17 56  he  returned', 
and  by  his  animated  difeourfes  at  Edinburgh  againft 
Popery  and  arbitrary  power,  was  owned  to  have  con¬ 
tributed  very  much  to  the  increafe  of  courage  and 
loyalty  in  this  country.  Next  year  he  again  vifited  the 
Scottifh  capital  during  the  time  that  the  General  Af- 
fembly  fat,  and  his  fermons  were  attended  by  feveral 
of  the  members.  At  Glafgow  he  made  a  large  col¬ 
lection  for  the  poor  of  that  city,  and  from  thence  took 
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affection  by  the  lower  claffcs  of  Protefiants  >  but  the ' - - - - 

Popifli  rabble,  exafperated  at  his  fuccefs,  almoft  mur¬ 
dered  him  with  ftoncs.  After  paffing  through  a  great 


another  vifit  to  Scotland,  where  four  clergymen  now 
lent  him  their  pulpits.  His  laft  vifit  was  in  the  fum- 
mer  of  1758,  when  his  congregations  were  as  large  as 
ever ;  and  it  is  to  his  endeavours  principally  that  we 
are  to  aferibe  the  great  number  of  Methodift  focietie. 
now  exifting  in  Scotland. 

With  regard  to  the  religious  principles  of  the  Me- 
thodifts,  we  cannot  enter  into  any  particular  detail ; 
neither  indeed  are  there  any  do&rines  peculiar  to  all 
included  under  that  name,  except  the  Angle  one  of 
univerfal  redemption.  In  March  1 741,  Mr  Whitefield  Hi/lory  of 
being  returned  to  England,  entirely  feparated  from  Mr  MethoiL, 
Wefley  and  his  friends,  “  becaufe  he  did  not  hold  the&c- 
decrees.”  Here  was  the  firft  breach,  which  warm  men 
perfuaded  Mr  Whitefield  to  make,  merely  for  a  dif¬ 
ference  of  opinion.  Thofe  indeed  who  believed  uni¬ 
verfal  redemption,  had  no  defire  at  all  to  feparate  :  but 
thofe  who  held  particular  redemption,  would  not  hear 
of  any  accommodation,  being  determined  to  have  no 
fellowfliip  with  men  that  “  were  in  fuch  dangerous 
errors.”  So  there  were  now  two  forts  of  Methodift* 
fo  called  ;  thofe  for  particular,  and  thofe  for  general, 
redemption. 

Not  many  years  paffed,  before  William  Cudworth 
and  James  Relly  feparated  from  Mr  Whitefield— 

Thefe  were  properly  Antinomians,  abfolute  avowed 
enemies  to  the  law  of  God,  which  they  never  preach¬ 
ed  or  profefled  to  preach,  but  termed  all  legalifis  who 
did.  With  them,  preaching  the  law  was  an  abomina¬ 
tion.  They  had  nothing  to  do  with  the  law.  They 
would  preach  Chrift,  as  they  called  it ;  but  without 
one  word  either  of  holinefs  or  good  works.  Yet 
thefe  were  Hill  denominated  Methodijls,  although  dif¬ 
fering  from  Mr  Whitefield  both  in  judgment  and 
practice,  abundantly  more  than  Mr  Whitefield  did 
from  Mr  Wefley. 

In  the  mean  time,  Mr  Venn  and  Mr  Romaine  be¬ 
gan  to  be  Ipoken  of:  and  not  long  after  Mr  Madan 
and  Mr  Berridge,  with  a  few  other  clergymen,  who, 
although  they  had  no  connexion  with  each  other* 
yet  preaching  falvation  by  faith,  and  endeavouring  to 
live  accordingly,  to  be  Bible  Chriftians,  were  foon  in¬ 
cluded  in  the  general  name  of  Methodijls.  And  fo  in¬ 
deed  were  all  others  who  preached  falvation  by  faith, 
and  appeared  more  ferious  than  their  neighbours. 

Some  of  thefe  were  quite  regular  in  their  manner  of 
preaching  ;  fome  were  quite  irregular,  (though  not 
by  choice  \  but  neceffity  was  laid  upon  them,  they 
muft  preach  irregularly,  or  not  at  all)  :  and  others  were 
between  both  ;  regular  in  moft,  though  not  in  all  par¬ 
ticulars. 

In  1762,  George  Bell  and  a  few  other  perfons  be¬ 
gan  to  fpeak  great  words.  In  the  latter  end  of  the 
year  they  foretold  that  the  world  would  be  at  an  end 
on  the  28th  of  February.  Mr  Wefley,  with  whom 
they,  were  then  connected,  withftood  them  both  in 
public  and  private.  This  they  would  not  endure: 
fo,  in  January  and  February  1763,  they  feparated  from 
him,  under  the  care  of  Mr  Maxfield,  one  of  Mr  Wef- 
ley’s  preachers.  But  ftill  Mr  Maxfield  and  his  adhe¬ 
rents. 
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; under  the  general  name  of  Methodifts ,  and  fo  bring 
a  fcandal  upon  thofe  with  whom  they  have  no  con¬ 
nexion. 

At  prefent,  thofe  who  remain  with  Mr  Wefley 
*re  moilly  Church  of  England  men.  They  love  her 
articles,  her  homilies,  her  liturgy,  her  difcipline,  and 
unwillingly  vary  from  it  in  any  inftance.  Mean  time,  all 
who  preach  among  them  declare,  we  are  all  by  nature 
children  of  wrath,  but  bygraceweare  faved  through  faith: 
faved  from  both  the  guilt  and  from  the  power  of  fin. 
They  endeavour  to  live  according  to  what  they  preach, 
to  be  plain  Bible  Chriflians  \  and  they  meet  toge¬ 
ther  at  convenient  times,  to  encourage  one  another 
therein.  They  tenderly  love  many  that  are  Calvinifls, 
though  they  do  not  love  their  opinions.  Yea,  they 
love  the  Antinomians  themfelves  \  but  it  is  with  a  love 
of  compaflion  only,  for  they  hate  their  do&rines  with 
a  perfect  hatred  ;  they  abhor  them  as  they  do  hell  fire  : 
being  convinced  nothing  can  fo  effectually  deftroy  all 
faith,  all  holinefs,  and  all  good  works. 

We  fhall  conclude  this  article  with  the  words  of  Mr 
Hampfon,  which  muff  certainly  be  accounted  juft,  what¬ 
ever  objections  may  be  made  to  fome  parts  of  the  prin¬ 
ciples  or  behaviour  of  the  Methodilts.  “  If  they  pof- 
fefs  not  much  knowledge,  which,  however,  rve  do  not 
know  to  be  the  cafe,  it  is  at  leaf!  certain,  they  are  not 
deficient  in  zeal :  and  without  any  paflionate  defire  to 
imitate  their  example,  we  may  at  leaf!  commend  their 
endeavours  for  the  general  good.  Every  good  man 
will  contemplate  with  pleafure  the  operation  of  the 
fpirit  of  reformation,  whether  foreign  or  domeflic  ; 
and  will  rejoice  in  every  attempt  to  propagate  Chri- 
ftianity  in  the  barbarous  parts  of  the  world.  An  at¬ 
tempt  which,  if  in  any  tolerable  degree  fuccefsful,  will 
do  infinitely  more  for  their  civilization  and  happinefs, 
than  all  the  united  energies  of  thofe  boafled  benefac¬ 
tors  of  mankind,  the  philofophic  in fi dels.” 

The  minutes  of  the  conference  of  the  Methodifls 
held  at  Leeds  in  Auguft,  1806,  reprefent  the  numbers 
of  that  fociety  to  be  as  follows  : 

In  Great  Britain,  -  -  110,803 

In  Ireland,  -  -  23,773 

Gibraltar,  -  -  40 

Nova  Scotia,  New  Brunfwick,  and  Newfound¬ 
land,  -  -  1418 

Weft  Indies,  whites  1775,  coloured  people 

13,  i65,  *  -  J4)94° 

United  States,  whites  qc,628,  coloured  people 

24,3 *6,  -  -  ri9>94  5 
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Total,  270,919 

Methodists  (Methodici),  in  the  hiftory  of  medi¬ 
cine,  a  feCt  of  ancient  phyficians,  wrho  reduced  the 
whole  art  of  healing  to  a  few  common  principles  or  ap¬ 
pearances.  The  Methodifts  were  the  followers  of 
Theffalus ;  whence  they  were  alfo  called  Theffalici . 
They  were  ftrenuoufly  oppofed  by  Galen  in  feveral  of 
his  writings  ;  who  fcrupled  not  to  affert,  that  the  me¬ 
thodical  herefy  ruined  every  thing  that  was  good  in  the 
art.  According  to  Quincy,  the  Methodifts  ( Methodici ) 
are  thofe  phyficians  who  adhere  to  the  doffrine  of 
Galen,  and  the  fchools  ;  and  who  cure  with  bleeding, 
purges,  &c,  duly  applied  according  to  the  fymptoms, 


mills,  who  ufe  violent  medicines,  and  pretended  fecrets 
or  noftrums. 

METHUSELAH,  the  fon  of  Enoch  and  father  of 
Lamech,  was  born  in  the  year  of  the  world  687,  begat 
Lamech  in  874,  and  died  in  1656,  being  the  very  year 
of  the  deluge,  at  the  age  of  969,  which  is  the  greateft 
age  that  has  been  attained  to  by  any  mortal  man  upon 
earth  (Gen.  v.  21,  22,  &c.).  According  to  the  text 
of  the  feptuagint,  Methufelah  muft  have  lived  1 4  years 
after  the  deluge  ;  and  according  to  other  copies,  he 
died  fix  years  before  it :  but  it  is  generally  agreed  on, 
that  thefe  copies,  as  well  as  the  feptuagint,  are  cor¬ 
rupted  in  this  place. 

METHYMNA,  in  Ancient  Geography ,  a  town  of 
the  ifland  of  Lefbos.  It  was  the  fecond  city  of  the 
ifland  in  greatnefs,  population,  and  opulence.  Its  terri¬ 
tory  was  fruitful,  and  the  wines  it  produced  excellent. 
It  was  the  native  place  of  Theophraftus,  and  of  Arion 
the  mulician.  When  the  whole  ifland  of  Lefbos  revolt¬ 
ed  from  the  power  of  the  Athenians,  Methymna  alon« 
remained  firm  to  its  ancient  allies. 

METOECI,  a  name  given  by  the  Athenians  to  fuch 
as  had  their  fixed  habitations  in  Attica,  though  fo¬ 
reigners  by  birth.  The  metceci  wrere  admitted  by  the 
council  of  Areopagus,  and  entered  in  the  public  re-* 
gifter.  They  differed  both  from  the  7re\iiui  and  } 
becaufe  the  politec  or  “  citizens”  were  freemen  of  A- 
thens,  and  the  xeni  or  “  ftrangers”  had  lodgings  only 
for  a  fhort  time  ;  whereas  the  metceci  though  not  free¬ 
men  of  Athens,  conftantly  refided  upon  the  fpot  whL 
ther  they  had  removed. 

METONYMY,  in  Rhetoric ,  is  a  trope  in  which  on« 
name  is  put  for  another,  on  account  of  the  near  relation 
there  is  between  them.  See  Oratory,  N°  51. 

METOPE,  in  ArchiteBure ,  is  the  interval  or  fquare 
fpace  between  the  triglyphs  of  the  Doric  frieze,  which 
among  the  ancients  ufed  to  be  painted  or  adorned  with 
carved  work,  reprefenting  the  heads  of  oxen  or  utenfils 
ufed  in  facrifices. 

METOPOSCOPY,  the  pretended  art  of  knowing 
a  perfon’s  difpofitions  and  manners  by  viewing  the 
traces  and  lines  in  the  face.  Ciro  Spontoni,  who  has 
written  exprefsly  on  metopofeopy,  fays,  that  feven  lines 
are  examined  in  the  forehead,  and  that  each  line  is 
confidered  as  having  its  particular  planet  :  the  firft  is 
the  line  of  Saturn,  the  fecond  of  Jupiter,  the  third  of 
Mars,  &c.  Metopofeopy  is  only  a  branch  of  phy- 
fiognomy,  which  founds  its  conjectures  on  all  the  parts 
of  the  body. 

METRE,  in  Poetry ,  a  fyftem  of  feet  of  a 

juft  length. 

The  different  metres  in  poetry,  are  the  different 
manners  of  ordering  and  combining  the  quantities,  or 
the  long  and  fhort  fyllables ;  thus  hexameter,  pentame¬ 
ter,  iambic,  fapphic  verfes,  &x*.  confift  of  different  me¬ 
tres  or  meafures.  See  Hexameter. 

In  Englifh  verfes,  the  metres  are  extremely  various 
and  arbitrary,  e  *ery  poet  being  at  liberty  to  introduce 
anv  new  form  that  he  pleafes.  The  moil  ufual  are  the 
heroic,  generally  confifting  of  five  long  and  five  fhort 
fyllables,  and  verfes  of  four  feet,  and  of  three  feet,  and 
a  caefura  or  Angle  fyllable. 

The  ancients,  by  varioufly  combining  and  tranfpof- 
incr  their  quantities,  made  a  vaft  variety  of  different 

meafures 


Metro 


ii 

Met;:. 
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meafures,  by  forming  fpondees,  &c.  of  different  feet. 
See  Poetry. 

MEI'RETES,  a  Grecian  meafure,  containing  fome- 
thing  more  than  nine  Englifh  gallons.  See  Mea¬ 
sure. 

METRICAL  VERSES,  are  tliofe  confifting  of  a  de¬ 
terminate  number  of  long  and  fhort  fyllables  j  as  tliofe 
of  the  Greek  and  Latin  poets. —  Capellus  obferves,  that 
the  genius  of  the  Hebrew  language  is  incompatible  with 
metrical  poetry. 

METRO  COM  I A  (from  /utflvg,  mother ,  and  5, 
town  or  village),  a  term  in  the  ancient  church-hifiory, 
fignifying  “  a  borough  or  village  that  had  other  villa¬ 
ges  under  its  jurifdiftion.”—  What  a  metropolis  was 
among  cities,  a  metracomia  was  among  country  towns. 
The  ancient  metrocomne  had  each  its  choriepifcopus  or 
rural  dean,  and  here  was  his  fee  or  refidence.  See 
Metropolis  and  Choriepiscopus. 

METRONOMII,  the  name  given  by  the  Athe¬ 
nians  to  five  officers  in  the  city  and  ten  in  the  Pira’us, 
who  ft*  duty  it  was  to  infpedt  all  forts  of  meafures  ex¬ 
cept  tliofe  of  corn.  The  Pint  us  was  the  greatefl  mart 
in  Attica. 

ME  I  RO  POL  IS  (from  ptfrug,  mother ,  and  voXi?, 
city )>  ^ie  capital  of  a  country  or  province  ;  or  the  prin¬ 
cipal  city,  and  as  it  were  mother  of  all  the  reft. 

The  term  metropolis  is  alfo  applied  to  archiepif- 
copal  churches,  and  fometimes  to  the  principal  or  mo¬ 
ther-church  of  a  city.  The  Roman  empire  having 
been  divided  into  13  diocefes  and  120  provinces,  each 
diocefe  and  each  province  had  its  metropolis  or  capi¬ 
tal  city,  where  the  proconful  had  his  refidence.  To 
this  civil  divifion  the  ecclefiaflical  was  afterwards 
adapted,  and  the  bifliop  of  the  capital  city  had  the  di¬ 
rection  of  affairs,  and  the  pre-eminence  over  all  the 
bifhops  of  the  province.  His  refidence  in  the  metro¬ 
polis  gave  him  the  title  of  fnetropolitan .  This  erection 
of  metropolitans  is  referred  to  the  end  of  the  third 
century,  and  was  confirmed  by  the  council  of  Nice. 
A  metropolitan  has  the  privilege  of  ordaining  his  fuf- 
fragans  *,  and  appeals  from  fentences  paffed  by  the  fuf- 
fragans  are  preferred  to  the  metropolitan. 

Metropolis,  in  Ancient  Geography ,  a  town  of  Acar- 
nania,  a  little  to  the  fouth  of  Straios. —  Another,  of 
Lydia  j  fituated  between  Colophon  and  Priene,  near  the 
Cayfter.-—  A  third,  of  Phrygia  ;  facred  to  the  mother 
of  the  gods,  who  was  here  worfhippod. —  A  fourth  Me¬ 
tropolis  of  Efliotis,  a  diflriCl  in  ThefTaly,  to  the  eaft  of 
Gomplii,  and  the  laft  town  of  that  diitridt.  Metropo - 
litee,  the  people. 

METULUM,  in  Ancient  Geography ,  a  confiderable 
city  of  Liburnia,  at  the  fiege  of  which  OClavius  Csefar 
was  wounded.  Said  to  be  the  metropolis,  and  fituated 
on  two  eminences,  interfered  by  a  valley  (Appian)-. 
Now  generally  thought  to  be  Metling  in  Carniola.  E. 
Long.  16.  N.  Lat.  46.  5. 

METZ,  an  ancient,  large,  and  flrong  town  of 
Trance,  and  capital  of  the  territory  of  Meflin,  wjth  a 
citadel  and  a  bifhop’s  fee,  whofe  bifitop  ufed  to  hold 
the  title  of  a  prince  of  the  empire.  The  cathedral 
church  is  one  of  the  fineft  in  Europe,  and  the  fquare 
called  Coflin  and  the  houfe  of  the  governor  are  worth 
feeing.  The  Jews  live  in  a  part  of  the  town  by 
themfelves,  where  they  have  a  fynagogue.  The.  fweet- 


meats  they  make  here  are  in  high  efteem.  It  is  feated  Metz 

at  the  confluence  of  the  rivers  Mofelle  and  Seille.  E.  H 
Long.  6.  A 6.  N.  Lat.  49.  7.  t  Meuriius. 

MEVANIA,  in  Ancient  Geography ,  a  town  of  the  'r~~~ 
Cifapennine  Umbria  $  feated  at  the  confluence  of  the 
Tina  and  Clitumnus,  011  the  Via  Flaminia,  famous  for- 
its  herds  of  white  cattle  brought  up  there  for  facrifice  3? 
the  white  colour  faid  to  be  owing  to  the  waters  of  the 
Clitumnus  (Virgil).  Mevania  was  the  country  of  Pro¬ 
pertius.  Mevenates  the  people.  Now  faid  to  be  Be - 
vagna ,  in  the  territory  of  the  Pope. 

MEURSIUS,  John,  a  learned  and  laborious  writer, 
was  born  at  Lofdun,  near  the  Hague,  in  1579.  He 
early  difeovered  a  fondnefs  for  polite  literature  and 
the  fciences  ;  and  went  to  fludy  law  at  Orleans  with 
the  fon  of  Rarne veldt,  whom  he  accompanied  in  his 
travels.  In  1610  he  was  made  profeffor  of  hiftory  at 
Levden,  and  afterwards  Greek  profeffor.  In  the  fol-» 
lowing  year,  the  magiflrates  of  the  United  Provinces 
proved  how  high  their  opinion  was  of  his  abilities,  by 
fixing  on  him  to  write  the  hiltory  of  his  country. 
Meurfius  married  in  the  year  1612.  His  wife,  Anna 
Catherina  Bilberbeccia,  defeended  from  a  very  ancient 
and  noble  family  in  Angermond  a  city  of  Pomerania, 
poffelfed  many  amiable  qualities,  and  rendered  his  do* 
meftic  life  remarkably  happy,  while  he  difchargtd  the 
duties  of  his  profefforfhip  with  an  afliduity  equal  to  liis 
abilities.  At  the  fame  time  the  republic  of  letters  did 
not  lofe  the  advantages  to  be  derived  from  his  labours  $ 
for  during  the  fourteen  years  of  his  refidence  at  Ley¬ 
den,  the  works  which  he  publifhed  were  more  numer¬ 
ous  than  thofe  which  had  been  prefented  to  the  world 
by  the  whole  body  of  profeffors  from  the  original  foun¬ 
dation  of  the  univerfity  in  1575. 

Meurfius’s  writings  had  now  fpread  his  reputar 
tion  in  every  part  of  Europe  ;  nor  was  the  fame  of 
his  diligence  and  talents  as  a  profeffor  lef’s  known. 

In  fo  high  a  rank,  indeed,  did  he  Hand  among  his 
literary  contemporaries,  that  Chriflian  IV.  king  of 
Denmark  conferred  on  him  the  place  of  hiftoriogra1- 
plier  royal,  and  invited  him  to  undertake  the  profef¬ 
forfhip  of  hiflory  and  politics  in  the  academy  of  Sora, 
which  was  founded  by  King  Frederick  II.  although 
the  revival  of  its  honours  and  dignities  may  be  dated 
from  this  period,  when  it  feemed  to  be  again  found¬ 
ed  under  the  aufpices  of  Chriflian  IV.  Meurfius  and 
his  family  left  Leyden  in  the  year  1635.  On  h*s 
arrival  at  Sora,  he  was  received  with  the  mofl  friendly 
tokens  of  regard  by  his  majefly  and  the  Danifh  nobi¬ 
lity,  and  more  particularly  by  Chancellor  Rofenkrantz, 
on  whom  he  has  bellowed  very  ample  praifes  in  one  of 
his  letters.  Here  he  refided,  equally  beloved  and  ad¬ 
mired,  for  above  twelve  years.  His  pupils  were  not 
very  numerous,  but  his  exertions  never  relaxed.  Thofe 
hours  likewife  which  were  not  devoted  to  the  duties  of 
his  profefforfhip,  he  employed  in  reviling  the  works  of 
the  ancients  and  in  philological  difquifitions. 

His  health  did  not  fuffer  by  the  intCnfenefs  of  ap¬ 
plication,  till  in  the  year  1638  he  had  a  violent  at¬ 
tack  of  the  flonc,  from  which  diforder  he  had  fuffered 
feverely.  In  a  letter  to  Voflius  he  thus  deferibes  his 
melancholy  condition  :  <c  The  Rate  of  my  health  du*- 
ring  the  whole  of  the  laft  winter  has  been  truly  de¬ 
plorable.  My  fufferings  from  the  ftone  have  been 

really 
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Meurfius.  really  dreadful.  I  have  voided  fo  many 
peated 


that  the  re- 

difeharges  brought  on  a  wound  which  emit¬ 
ted  blood  for  above  four  months.  I  was  next  attacked 
by  a  tertian  fever,  which  incrcafed  conftantly,  and 
produced  an  univerfal  laftitude  of  body,  a  dejedtion 
of  fpirits,  and  a  total  lofs  of  appetite.  But,  thank 
'heaven,  1  have  now  in  fome  meafure  recovered  my 
ftrength,  and  gotten  the  better  of  thefe  complaints.” 
He  recovered  from  this  attack ;  but  in  the  following 
year  the  diforder  returned  with  redoubled  violence, 
and  brought  on  a  confumption,  which  terminated  his^ 
exigence  on  the  20th  day  of  September  1639.  He'' 
left  behind  him  a  fon  who  wias  named  after  him,  and 
one  daughter. 

So  mild  were  the  difpofitions  of  Mcurfiu%  that  in 
all  his  writings  he  conftantly  avoided  literary  difputes. 
He  was  fometimes  unavoidably  drawn  into  them  5  but 
conftantly  endeavoured  to  promote  a  reconciliation 
rather  than  widen  any  breach,  by  his  replies  to  the 
attacks  of  his  adverfaries.  In  his  friendftiips  he  was 
firm  and  affectionate.  Of  his  domeftic  life,  whatever  is 
known  has  been  gathered  from  his  letters.  The  fame 
eafy  tranquillity  teems  to  have  attended  him  in  every 
fituation.  In  his  family  he  was  particularly  fortunate. 
In  his  fon,  to  whom  he  gave  his  own  name,  he  feemed 
to  behold  his  own  youih  renewed.  The  fame  applica¬ 
tion,  the  fame  eagernefs  in  the  purfuit  of  knowledge, 
marked  the  conduct  of  this  promifing  young  man ;  who 
did  not  long  furvive  his  father,  but  died  foon  after  he 
had  recommended  himfelf  to  the  notice  of  the  learned 
world  by  his  publications.  They  were  only  three  in 
number  ;  but  difplayed  fo  much  folid  learning  that  they 
have  been  aftigned  to  the  father,  John  Meurfius,  by 
I’ Abbe  Beugnem  and  others.  This  miftake  was  occa- 
fioned  as  much  by  the  fimilitude  of  their  names,  as  by 
the  nature  of  their  works,  and  their  manner  of  treating 
philological  fubjedts. 

His  works  may  be  divided  into  four  clafles,  of  which 
each  might  form  a  feparate  volume  if  they  were  ever 
to  be  republiflied.  Meurfius  himfelf  indeed,  in  one  of 
his  letters  to  Voflius,  propofes  fuch  a  divifion.  From 
that  epiftle,  and  from  another  which  the  younger 
Meurfius  fent  to  G.  I.  Voftius,  who  ftrongly  advifed 
him  to  republifh  the  whole  of  his  father’s  writings,  and 
from  the  colledtions  of  his  poft humous  works  which 
have  appeared  from  Struvius,  Grofchupfius,  Moller, 
and  fome  others,  a  catalogue  of  his  works  might  be 
formed.  Some  afliftance  will  alfo  be  derived  from  the 
indexes  publifhed  in  their  refpedtive  works,  by  Hank¬ 
ins,  Deffelius,  Wettenius,  and  Bartholinus.  The  plan 
which  Meurfius  recommends  for  publifhing  his  works, 
is  to  infert  in  the  fir  ft  volume  all  that  he  has  written 
relative  to  Athens  5  in  the  fecond,  his  hiftorical  pieces  ; 
in  the  third,  his  mifcellaneous  differtations  ;  and  in  the 
fourth,  the  various  authors  which  he  publilhed,  with 
his  notes  and  corre dtions. 

A  fcandalous  and  indecent  work,  which  is  entitled 
Mturjii  elegantice  Latini  fermoms,  and  has  Aloifice  Si - 
gece  Satyr &  Sotadicce  annexed  to  it,  is  very  falfely  attri¬ 
buted  to  Meurfius  ;  nor  indeed  are  the  Satires  with 
more  reafon  aftigned  to  Aloifia  Sigea,  who  was  a 
Spanifh  lady  eminent  for  her  piety  and  virtue.  The 
real  author  of  thefe  infamous  produdtions  was  Weftre- 
nius,  an  advocate  at  Copenhagen,  who  probably  affirm¬ 
ed  the  name  of  Meurfius,  in  order  to  fhield  himfelf 
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from  the  difgrace  which  would  naturally  have  attended 
the  writer  of  fuch  a  performance. 

MEW,  Sea-mew,  or  Sea-?nalL  1  See  Larus,  Or.ni-  * 

Winter  Me  W,  or  Coddy-moddy.  j  THOLOG  Y  Index. 

MEWING,  the  falling  off  or  change  of  hair,  fea¬ 
thers,  fkin,  horns,  or  other  parts  of  animals,  which  hap¬ 
pens  in  fome  annually,  in  others  only  at  certain  ftages 
of  their  lives  ;  but  the  generality  of  beafts  mew  in  the 
fpring.  An  old  hart  calls  his  horns  fooner  than  a  young 
one,  which  is  commonly  in  the  months  of  February  and 
March,  after  which  they  begin  to  button  in  March  or 
April :  and  as  tlie  fun  grows  ftrong,  and  the  feafon  of 
the  year  puts  forth  the  fruits  of  the  earth,  fo  their  heads 
grow,  and  are  fummed  full  by  the  middle  of  June.  It 
is  to  be  obferved,  that  if  a  hart  be  gelt  before  he  has  a 
head,  he  will  never  have  any  ;  and  if  he  be  gelt  after 
he  has  a  head,  he  will  never  cafl  his  horns;  again,  if 
he  be  gelt  when  he  has  a  velvet  head,  it  will  always  be 
fo,  without  fraying  or  burnifhing. 

MEXICO,  a  province  of  the  Spanifh  empire  in 
America,  once  a  celebrated  kingdom,  the  1110ft  power¬ 
ful  and  civilized  in  the  new  world  ;  lying  between  the 
14th  and  21  ft  degrees  of  north  latitude,  and  between 
91  and  103  degrees  weft  longitude ;  being  near  2000 
miles  in  length,  and  in  fome  places  600  miles  in 

breadth.  #  #  * 

The  Toltecans  are  the  mod  ancient  Mexican  nation  Toltecans 
of  which  we  know  any  thing.  They  were  expelled,^ 
as  we  are  told,  from  their  own  country  (fuppoled  by 
Clavigero  to  have  been  Tollan ,  to  the  northward  of 
Mexico)  in  the  year  472;  and  for  fome  time  led  a 
wandering  life.  In  whatever  place  they  determined  to 
refide  for  any  confiderable  time,  they  eredted  houfes 
and  cultivated  the  ground.  Thus  their  migrations  were 
extremely  flow,  and  it  was  not  till  104  years  after  they 
fet  out  that  they  reached  a  place  about  50  miles  to  the 
eaftward  of  the  city  of  Mexico,  where  they  fettled  for 
20  years,  giving  to  their  new  place  of  refidence  the  a 
name  of  Tollantzinco .  From  thence  they  proceeded  Their  hi* 
about  40  miles  farther  to  the  weft,  where  they  built  aftoiT’ 
city  called,  from  the  name  of  their  country,  Tollan ,  or 
Tula . 

After  the  final  fettlement  of  the  Toltecans,  the  govern¬ 
ment  was  changed  into  a  monarchy.  Their  firft  king  be¬ 
gan  his  reign  in  667,  and  their  monarchy  lafted.  384 
years,  during  which  time  they  reckon  juft  eight  princes. 

We  are  not,  however,  to  imagine  that  ieach  of  their 
kings  lived  long  enough  to  make  up  this  fpace.  .  It 
was  a  cuftotti  among  them  that  the  name  of  the  king 
(hould  be  continued  for  52  years,  and  no  longer,  from 
the  time  he  afeended  the  throne.  If  he  died  within 
that  period,  the  government  was  carried  on  in  his  name 
by  a  regency  ;  if  he  furvived,  he  was  obliged  to  refign 
his  authority.  During  the  four  centuries  that  the 
Toltecan  monarchy  continued,  they  had  increafed  very 
confiderably  in  number,  and  had  built  many  cities; 
but  when  in  the  height  of  profperity,  almoft  the 
whole  nation  was  deftroyed  by  a  famine  oecafioned  by 
drought;  and  a  peflilencc,  probably  the  confequence 
of  the  former.  “  According  to  Torquemada  (fays 
our  author),  at  a  certain  feftival-ball  made  by  the  Tolte¬ 
cans ,  the  fad- looking  devil  appeared  to  them  of  a  gigan¬ 
tic  fizf ,  with  immenfe  arms,  and  in  the  midft  of  the  en¬ 
tertainment  he  embraced  and  fuffocated  them ;  that  then 
he  appeared  in  the  form  of  a  child  with  a  putrid  head* 
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and  brought  the  plague  ;  and,  finally,  at  the  perfua- 
fion  of  the  fame  devil,  they  abandoned  the  country  of 
Tula.” 

1  hey  were  fucceedcd  by  the  Chichemecas,  a  much 
more  barbarous  people,  who  came  from  an  unknown 
country  called  Amaquemecan ,  where  they  had  for  a 
long  time  refided  }  but  of  which  no  traces  of  remem¬ 
brance  can  be  found  among  any  of  the  American  na¬ 
tions  known  to  Europeans  \  fo  that  Clavigero  fuppofes 
it  mull  have  been  very  far  to  the  northward. 

i  he  motive  which  the  Chichemecas  had  for  leaving 
the  ir  own  country  is  not  known.  They  were  eighteen 
months  on  their  journey,  and  took  pofiefiion  of  the 
defolate  country  of  the  Toltecas  about  an  hundred 
years  after  the  former  had  left  it.  They  were  much 
more  uncivilized  than  the  Toltecans  ^  but,  however, 
had  a  regular  form  of  monarchical  government,  and 
in  other  refpefls  were  lefs  difgufting  in  their  manners 
than  fome  of  the  neighbouring  nations.  The  lafl 
king  who  reigned  in  Amaquemecan  before  the  depar¬ 
ture  of  the  Chichemecas,  had  left  his  dominions  between 
his  two  Tons  Auchcauhtli  and  Xolotl,  and  the  latter 
conduced  the  new  colony.  Having  proceeded  from 
the  ruins  of  Tula  towards  Chempoalla  and  Tepepolio, 
Xolotl  fent  his  fon  to  furvey  the  country.  The  prince 
crofled  the  borders  of  the  lakes  and  the  mountains 
which  furround  the  vale  of  Mexico  *,  then  afeending 
to  the  top  of  a  very  high  one,  he  viewed  the  whole 
country,  and  took  pofteifion  of  it  in  the  name  of  his 
father,  by  (hooting  four  arrows  to  the  four  winds. 

Xolotl  being  informed  by  his  fon  of  the  nature  of 
the  country,  chofe  for  the  capital  of  his  kingdom  Te- 
nayuca,  about  fix  miles  to  the  northward  of  the  city 
of  Mexico,  and  diftributed  his  people  in  the  neigh¬ 
bouring  territory  ;  but  as  moil  of  them  w^ent  to  the 
northward,  that  part  obtained  the  name  of  the  coun¬ 
try  of  the  Chichemecas,  in  diftin&ion  from  the  reft. 
Here  a  review  of  the  people  was  taken,  and  their  num¬ 
ber,  according  to  Torquemada,  was  more  than  a  mil¬ 
lion. 

Xolotl  finding  himfelf  peacefully  fettled  in  his  new 
dominion,  fent  one  of  his  officers  to  explore  the  fources 
of  fome  of  the  rivers  of  the  country.  While  perform¬ 
ing  this  talk  he  came  to  the  habitations  of  fome  Tol¬ 
tecans,  who  it  feems  had  ftill  kept  together,  and  were 
likely  once  more  to  beeome  a  nation.  As  thefe  peo¬ 
ple  were  not  inclined  to  war,  and  greatly  efteemed  for 
their  knowledge  and  fkill  in  the  arts,  the  Chiche¬ 
mecas  entered  into  a  ftrieft  allianee  with  them,  and 
Prince  Nopaltzin,  who  had  firft  furveyed  the  country, 
married  a  Toltecan  princefs.  The  confequence  of 
this  alliance  was  the  introduction  of  the  arts  and 
knowledge  of  the  Toltecans  among  the  Chichemecas. 
Till  now  the  latter  had  fub lifted  entirely  by  hunting, 
and  fuch  fruits  and  roots  as  the  earth  fpontaneoufiy 
produced.  They  were  clad  in  the  (kins  of  wild  beafts, 
and,  like  thefe  beafts,  they  are  faid  to  have  fucked 
the  blood  of  the  animals  they  caught  \  but  after  their 
connexion  with  the  Toltecans  they  began  to  fow  corn, 
to  learn  the  art  of  digging  and  working  metals,  to 
cut  ftones,  manufacture  cotton,  and,  in  every  refpeCt, 
to  make  great  improvements. 

When  Xolotl  had  reigned  about  eight  years  in  his 
new  territories,  an  embafty  of  fix  perfons  arrived  from 
a  diftant  country  not  far  from  Amaquemecan ,  expre fling 
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a  defire  of  coming  with  their  people  to  refide  in  the  Mexico, 
country  of  the  Chichemecas.  The  king  gave  them 
a  gracious  reception,  and  afligned  them  a  diftriCt } 
and,  in  a  few  years  after,  three  other  princes,  with  a 
great  army  of  Acolhuans,  who  were  like  wife  neigh¬ 
bours  of  Amaquemecan,  made  their  appearance.  The 
king  was  at  that  time  at  Tezcuco,  to  which  place  he  ■> 
had  removed  his  court  :  and  here  he  was  acuofted  by 
the  princes,  who,  in  a  fubmifiive  and  flattering  man¬ 
ner,  requefted  him  to  allow  them  a  place  in  his  hap¬ 
py  country,  where  the  people  cr.joyed  fuch  an  excel¬ 
lent  government.  Xolotl  not  only  gave  them  a  fa¬ 
vourable  reception,  but  offered  them  his  two  daugh¬ 
ters  in  marriage,  expre  fling  his  concern  that  he  had 
no  more,  that  none  might  have  been  excluded  from 
the  royal  alliance.  On  the  third  prince,  however,  he 
bellowed  a  noble  virgin  of  Chaleo,  in  whom  the  Tol  - 
tecan  and  Chichemeean  blood  were  united.  The  nup¬ 
tials  were  celebrated  with  extraordinary  pomp  \  and 
the  two  nations,  after  the  example  of  the  {'overt  igns, 
continued  to  intermarry.  As  the  Acolhuans  were  the 
more  civilized  nation  of  the  two,  the  name  of  Chi¬ 
chemecas  began  to  be  appropriated  to  the  more  rude 
and  barbarous  part,  who  preferred  hunting  to  agricul¬ 
ture,  or  chofe  a  life  of  favage  liberty  in  the  mountains 
to  the  reftraints  of  fecial  laws.  Thefe  barbarians  afio- 
ciated  with  the  Otomies,  another  favage  nation  who 
lived  to  the  northward,  occupying  a  tra61  of  more  than 
three  hundred  miles  in  extent  ;  and  by  their  defeend- 
ants  the  Spaniards  wrere  harafied  for  many  years  after 
the  conqueft  of  Mexico. 

As  foon  as  the  nuptial  rejoicings  were  over,  Xolotl  Oivifion  of 
divided  his  territories  into  three  parts,  afligning  onethedomi- 
to  each  of  the  princes.  Acolhuatzin,  who  had  mar- niens  of 
ried  his  eldeft  daughter,  had  Azcopazalco,  18  miles  Xoioti* 
to  the  weftwrard  of  Tezcuco  \  Chiconquauhtli,  who 
married  the  other,  had  a  territory  named  Xaltocan  5 
and  Tzontecomatl,  who  married  the  lady  of  inferior 
rank,  had  one  named  Coatlichan.  The  country  con¬ 
tinued  for  fome  time  to  flourish,  population  increafed 
greatly,  and  with  it  the  civilization  of  the  people  5 
but  as  thefe  advanced,  the  vices  of  luxury  and  ambi¬ 
tion  increafed  in  proportion.^  Xolotl  found  himfelf 
obliged  to  treat  his  fubje&s  with  more  feverity  than 
formerly,  and  even  to*  put  fome  of  them  to  death. — 

This  produced  a  confpiracy  againft  him,  which,  how¬ 
ever,  he  had  the  good  fortune  to  efcape  }  but  w  hile 
he  meditated  a  feVere  revenge  on  the  confpirators,  he 
was  feized  with  the  diftemper  of  which  he  died,  in 
the  fortieth  year  of  his  reign,  and  in  a  very  advanced 

age*  „  .  .  S 

Xolotl  wTas  fucceedcd  by  his  fon  Nopaltzin,  who  at  Nopaltzi* 
the  time  of  his  acceflion  is  fuppofed  to  have  been  the  fecond 
about  fixty  years  of  age.  In  his  time,  the  tranquilli-^mS- 
ty  of  the  kingdom,  which  had  begun  to  fuffer  difturb- 
ance  under  his  father,  underwent  much  more  violent 
fhocks,  and  civil  w'ars  took  place.  Acolhuatzin,  the 
only  one  of  the  three  princes  who  remained  alive, 
thinking  the  territory  he  pofieflfed  too  narrow,  made 
wrar  upon  the  lord  of  a  neighbouring  province  named 
Tapotzotlan,  and  deprived  him  of  his  territory.  Huet- 
zin,  fon  to  the  late  Prince  Tzontecomatl,  lord  of 
Coatlichan,  fell  in  love  with  the  grand-daughter  of 
the  queen,  a  celebrated  beauty,  but  wras  rivalled  by  a 
neighbouring  lord,  who  determined  to  fupport  his 

pretenfions 


M  E  X 


[  747  1 


M  E  X 


Difturban. 
#es  in  va¬ 
rious  pait' 


Mexico  pretcnfions  by  force  of  arms.  Huetzin,  however,  got 

-y - '  the  better,  defeated  and  killed  his  adverfary,  and  then 

pofieiTed  himlclf  of  the  lady  and  his  eflate.  This  was 
followed  by  a  rebellion  of  the  whole  province  of  Tol- 
lantzinco,  fo  that  the  king  himfelf  was  obliged  to  take 
the  field.  As  the  rebels  were  very  numerous,  the 
royal  army  was  at  firfi  defeated  5  but  having  at  la  11 
received  a  flrong  reinforcement,  the  rebels  were  over¬ 
come,  and  their  ringleaders  feverely  punifhed.  The 
king  did  not  long  furvive  the  reiteration  of  tranquillity 
to  his  dominions.  He  died  in  the  thirty-fecond  year  of 
his  reign,  and  nincty-fecond  of  his  age,  leaving  the 
throne  to  his  eldeft  fon  Tlotzin,  who  was  an  excellent 
prinee,  and  reigned  thirty-fix  years. 

Quh  *tzin  Quinalzin,  the  fon  and  fueeeffor  of  Tlotzin,  proved  a 
a  luxurious  vain  and  luxurious  prince.  His  accefiion  to  the  throne 
1  >nnce.  was  celebrated  with  much  greater  pomp  than  any  of  his 
predecellors.  Xolotl  had  removed  his  court  from  1  e- 
nayuca  to  Tezeuco  }  but  being  difguited  with  this  laft 
place,  on  account  of  the  confpiracy  formed  againll  him 
there,  he  had  returned  to  Tenayuca.—  I  here  the  court 
continued  till  the  reign  of  Quinatzin,  who  removed  it 
back  to  Tezeuco. 

The  reign  of  Quinatzin,  though  tranquil  at  firft, 
was  foon  difiurbed  by  dangerous  revolts  and  rebellions. 
Thefe  firil  broke  out  in  two  Hates,  named  Maztillen 
and  Totopcc,  fituated  among  the  northern  mountains. 
The  king,  having  eollefted  a  great  army,  marehed 
without  delay  againll  the  rebels,  and  challenged  their 
leaders  to  come  down  and  fight  him  in  the  plain. — 
This  challenge  being  accepted,  a  furious  engagement 
enfued,  in  which,  though  great  numbers  fell  on  both 
Tides,  no  decifive  advantage  was  gained  by  either 
party.  Frequent  engagements  took  place  for  the 
fpacc  of  forty  days,  until  at  lafh  the  rebels,  perceiving 
that  their  own  numbers  Were  daily  diminiiliing,  with¬ 
out  any  podibility  ox  being  recruited  like  the  royal 
army,  made  a  final  furrendcr  to  the  king,  who  pu¬ 
nifhed  the  ringleaders  with  great  feverity.  i  ranquil- 
lity,  however,  was  not  yet  re  ft  ore  d  :  the  rebellion 
fpread  to  fuch  a  degree,  that  the  king  was  obliged 
not  only  to  take  the  field  in  per  fon,  but  to  employ  fix 
other  armies,  under  the  command  of  faithful  and  ex¬ 
perienced  generals,  to  reduce  the  rebels.  Thofe  proved 
fo  fuccefsful  in  their  enterprifes,  ti  at  in  a  fliort  time 
the  rebellious  cities  were  reduced  to  obedience,  and 
the  kingdom  enjoyed  the  bleflings  of  peace  during  the 
long  reign  of  Quinatzin,  who  it  faid  to  have  lat  on 
the  throne  for  no  lefs  than  fixty  years.  He  was  fuc- 
ceeded  by  his  fon  Techotlatla  •,  but  as  the  affairs  of  the 
Acolhuans  now  began  to  be  connected  with  thofe  of 
the  Mexicans,  it  will  be  proper  to  give  fome  account  of 
that  people. 

The  Mexicans,  called  alfo  the  Aztecas,  dwelt  till 
f the  Mexi-  the  year  1 1  60  in  a  country  called  Azt/an ,  fituated  to 
c;ms.  the  north  of  the  gulf  of  California,  as  appears  by  the 
route  they  purfued  in  their  journey  }  but  how  far  to 
the  northward  we  are  not  certainly  informed.  Betan¬ 
court  makes  it  no  lefs  than  2700  miles,  and  Boturini 
fays  it  was  a  province  of  Afia.  1  he  eaufe  of  their 
migration  is  faid  to  have  been  as  follows  : 

Among  the  Aztecas  was  a  per  fon  of  great  autho¬ 
rity,  named  Tluiztdin ,  to  whofe  opinion  every  one  paid 
the  utmoft  deference.  He  had  conceived  a  defign  to 
perfuade  his  countrymen  to  change  their  refidence  j  and 
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to  effecl  this  he  fell  upon  the  following  firatagem.  Ha-  ^  Mextc».  ^ 
ving  heard,  while  meditating  on  his  fclieme,  a  In  tie 
bird  finging  on  the  branches  of  a  tree,  the  notes  of 
which  refembled  the  word  Tihui,  which  in  the  Azteca 
language  fignified  “  let  us  go,”  he  took  that  opportu¬ 
nity  to  work  upon  the  fuperitition  of  the  people.  W  ith 
this  view,  he  took  along  with  him  a  refpc&able  perfon, 
and  made  him  attend  to  the  note  of  the  bird.  “  Vv  hat 
can  it  mean  (lays  he),  but  that  we  mull  leave  this 
country,  and  find  ourfelves  another  ?  "VV  ithout  doubt  it 
is  the  warning  of  fome  fecret  divinity  who  watches  over 
our  welfare  :  let  us  obey,  therefore,  his  voice,  and  not 
draw  his  anger  upon  us  by  a  refuial.”  lecpaltzin,  for 
that  was  the  name  of  his  friend,  readily  agreed  to  the 
interpretation  •,  and  both  of  them  being  perfons  of 
great  influence,  their  united  perfuafions  foon  gamed 
over  to  their  project  the  bulk  of  the  nation,  and  they 
accordingly  fet  out.  _  12 

The  Aztecas,  when  they  left  their  original  habita-  Separation 
tions,  were  divided  into  fix  tribes  ;  but  at  Culiacan  the 
Mexicans  were  left  with  their  god  *  by  five  of  them,  viz.  *  A  ^ood- 
the  Xochimileas,  Ttpanecas,  Chalcele,  Ilahuieas,  and  en  image • 
Tlafcalans.  The  eaufe  oi  this  feparation  is  not  known, 
but  it  was  probably  occafioned  by  lome  difagreement 
among  themfelves ;  for  the  remaining  tribe  was  divided 
into  two  violent  factions,  whieh  perfecuted  one  another  : 
neither  did  they  afterwards  eonitrutf  any  more  edifices. 

However,  they  always  travelled  together,  in  order  to 
enjoy  the  company  of  their  imaginary  god.  At  every 
place  where  they  Hopped  an  altar  was  erefled  to  him  j 
and  at  their  departure  they  left  behind  them  all 
their  lick,  and  probably* alio  fome  others  to  take  care 
of  them,  or  fuch  as  were  not  willing  to  endure  the 
fatigue  of  farther  journeys.  They  Hopped  in  lula 
nine  years,  and  eleven  more  in  the  neighbouring  parts. 

At  laft,  in  1216,  they  arrived  at  Zumpaneo,  a  confi- 
derable  city  in  the  vale  of  Mexico,  where  tluy  were 
received  in  a  very  hofpitable  manner  by  the  lord  of 
that  difiridl.  He  not  only  affigned  them  proper  habi¬ 
tations,  but  became  very  much  attached  to  them  *,  and 
even  demanded  from  among  them  a  wife  lor  his  fon 
Ilhuicatl.  This  requeH  was  complied  with  •,  and  from 
this  marriage  all  the  Mexican  kings  defeonded. 

The  Mexicans  continued  to  migrate  from  one  place 
to  another  along  the  lake  of  Tezeuco.  Xolotl,  who 
was  then  on  the  throne  of  the  Acolhuans  or  Chiche- 
meeas,  allowed  them  to  fettle  in  whatever  places  of 
his  dominions  they  thought  proper  \  but  fome  of  them  13 
finding  themfelves  harafied  by  a  neighbouring  lord,  ’« he  Mexi- 
were  obliged,  in  1245,  to  letire  to  Chapoltepcc,  a  sperie- 
mountain  on  the  weitern  borders  of  the  lake,  fcarccly  U:U  * 
twTo  miles  difiaut  from  the  file  of  Mexico.  J  his  took 
place  in  the  reign  of  Nopaltzin,  when  difiurbances  be¬ 
gan  to  take  place  in  the  Aeolhuan  dominions.  The 
Mexicans,  however,  did  not  find  themfelves  any  more 
fecure  in  their  new  place  of  refidence  than  formerly  : 
they  wrere  perfecuted  by  the  neighbouring  lords,  and 
obliged  to  take  refuge  in  a  number  of  finall  iflands, 
named  Acoco!coy  at  the  foutlu-rn  extremity  of  the  lake 
of  Mexico.  Here  for  52  year*  tluy  lived  in  the  moll 
miferable  manner,  fublifiing  on  fifii,  infecls,  roots,  &: c. 
and  clothing  themfelves  with  the  loaves  of  the  amoxtli, 
which  abounds  in  that  lake.  .  14 

In  this  inferable  plight  the  Mexican6  continued  till  and  en¬ 
tire  year  1314,  when  they  were  reduced  to  a  Hate  offlav*^* 
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This  was  done  by  the  king  immediately  to  quit  their  territories  and  go  where  they  Mexic*. 
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the  mod  abfolute  flavery.  . . . 

of  a  petty  date  named  Colhuacan,  who,  it  is  faid,  be 
ing  unwilling  to  allow  the  Pvlexieans  to  maintain  them- 
felves  in  his  territories  without  paying  tribute,  made 
war  upon  them,  fubdued  and  enflaved  them.  Others 
affirm  that,  pretending  compaffion  for  their  miferable 
fituation,  he  offered  them  a  more  commodious  place  of 
refidence.  I  he  Mexicans  readily  aeeepted  the  offer  3 
but  had  fcarccly  fet  out  to  take  poffeffion  of  their  new 
plaee  of  refidence  when  they  W'ere  attacked  by  the  Col- 
huans,  made  prifoners,  and  carried  off  for  flaves. 

After  fome  years  a  war  broke  out  betwixt  the  Col- 
huans  and  Xoehimileas,  in  which  the  latter  gained 
fuch  advantages,  that  they  were  obliged  to  employ 
their  flaves  to  affid  them.  They  accordingly  ordered 
them  to  prepare  for  war,  but  without  furnifhing  them, 
with  arms  ncceffary  for  a  military  enterprife 3  fo  that 
the  Mexicans  were  obliged  to  content  themfelves  with 
long  daves,  having  their  points  hardened  in  the  fire  3 
they  alfo  made  knives  of  the  done  itztli,  and  fhields  of 
reeds  woven  together.  They  agreed  not  to  wrade  their 
time  in  making  prifoners,  but  to  content  themfelves 
with  cutting  oft  one  ear  of  their  enemies,  and  then 
leaving  them  without  farther  injury.  They  adhered 
punctually  to  this  refolution  3  and  rufhing  fusioufly  up¬ 
on  the  Xochimileas,  cut  off  an  ear  from  as  many  as 
they  could,  killing  thole  who  ftruggled  to  fuch  a  de¬ 
gree  that  they  eould  not  effed  their  purpofe.  In  fhort, 
fo  well  did  the  Mexicans  acquit  themfelves  in  this  en¬ 
gagement,  that  the  Xochimileas  fled,  and  took  refuge 
among  the  mountains.  After  the  battle,  the  Colhuan 
foldiers  prefented  themfelves  before  their  general  with 
the  prifoners  they  had  taken,  by  the  number  of  which 
alone  they  judged  of  their  valour.  The  Mexicans  had 
taken  only  four,  and  thefe  they  kept  coneealed  for  the 
abominable  purpofe  of  facrifieing  them.  The  Colhuans, 
therefore,  feeing  no  trophies  of  their  valour,  began  to 
reproach  them  with  cowardiee 3  but  the  Mexicans,  pro¬ 
ducing  their  bafkets  of  ears,  defired  them  to  judge 
irom  thefe  how  many  prifoners  they  might  have  taken, 
had  they  not  been  unwilling  to  retard  their  vidory  by 
taking  up  time  in  binding  them. 

Notwithftanding  the  valour  difplaved  by  the  Mexi¬ 
cans  in  this  engagement,  it  doth  not  appear  that  their 
haughty  mafters  were  in  the  leaft  inclined  to  afford  them 
eafier  terms  than  before.  Having  ereded  an  altar  to 
iheir  god,  they  demanded  of  their  lord  fomething  pre¬ 
cious  to  offer  in  facrifice  to  him  3  but  he  in  difdain  fent 
them  a  dirty  cloth,  enclofing  the  filthy  carcafs  of-  a  vile 
bird.  This  was  earried  by  Colhuan  priefts  3  and  with¬ 
out  any  ceremony  laid  upon  the  altar.  The  Mexicans, 
with  apparent  unconcern,  removed  this  filthy  offering, 
and. put  in  its  place  a  knife  made  of  itztli,  and  an  odo¬ 
riferous  herb.  On  the  day  of  confeeration,  the  Col¬ 
huan  prince  attended  with  his  nobility  3  not  with  a 
view  to  do  honour  to  the  feftival,  but  to  make  a  moc¬ 
kery  of  the  Mexicans.  Their  derifion,  however,  was 
foon  changed  into  horror,  when  the  Mexicans,  after  a 
foie  run  dance,  brought  forth  the  four  Xochimilcan  pri¬ 
foners  they  had  taken  3  and,  after  having  made  them 
dance  a  little,  cut  open  their  breafts  with  the  knife 
which  lay  on  the  altar,  and  plucking  out  their  hearts, 
offered  them,  while  yet  palpitating  with  life,  to  their 
diabolical  idol.  This  had  fuch  an  effed  upon  the  fpec- 
tators,  that  both  king  and  fubjeds  deftred  the  Mexicans 
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pleafed.  This  order  was  inftantly  obeyed  :  the  whole  ( 
nation  took  their  route  towards  the  north,  until  they 
came  to  a  place  named  X cat%it%tntlan ,  fituated  betwixt 
two  lakes,  and  afterwards  named  Mexicaitzinco  ;  but 
for  fome  reafon  or  other,  being  difeontented  with  this 
fituation,  as  indeed  they  feem  very  often  to  have  been, 
they  proceeded  to  Iztacalco ,  ftill  nearer  to  the  fite  of 
Mexieo.  Here  they  formed  the  image  of  a  little  moun¬ 
tain^  of  paper,  and  daneed  round  it  a  whole  night, 
finging  their  vidory  over  the  Xochimileas,  and  reunit¬ 
ing  thanks  to  their  god  for  having  freed  them  from  the 
yoke  of  the  Colhuans.  Clavigero  is  of  opinion,  that  by 
this  mountain  they  reprefen  ted  Colhuacan,  as  in  their 
pidures  .t  w7as  always  reprefented  by  a  hunch-backed 
mountain  3  and  this  is  the  literal  fignification  of  the 
name. 

The  city  of  Mexico  was  founded  in  the  year  1325,  the  aty  f 
in  the  molt  incommodious  fituation  w7e  can  imagine,  Mexic(> 
viz.  on  a  fmall  ifland  named  Tenochtitlan,  in  the  mid-  founded, 
die  of  a  great  lake,  without  ground  to  cultivate  for 
their  fubfiftence,  or  even  room  fuffieient  to  build  their 
habitations.  Their  life  was  therefore  as  miferable  here 
for  fome  time  as  it  had  been  wrhen  they  were  on  the 
iflands  at  the  end  of  the  lake,  and  they  w7ere  redueed 
to  the  fame  fhifts  to  maintain  themfelves.  To  enlarge 
the  boundaries  of  their  ifland,  they  drove  palifades  in¬ 
to  thofe  parts  of  the  w’ater  which  were  moft  fhallow, 
terracing  them  with  ftones  and  turf,  and  uniting  to 
their  principal  ifland  feveral  other  fmaller  ones  whieh 
lay  in  the  neighbourhood.  To  procure  to  themfelves 
afterwards  ftones,  wrood,  &c.  for  conftruding  their 
habitations,  as  well  as  clothing  and  other  neceffaries, 
they  inflituted  a  commerce  wTith  the  people  who  dv'elt 
on  the  borders  of  the  lake,  fupplying  them  with  fifh, 
waterfowl,  and  other  more  minute  inhabitants  of  the 
lake  and  marfhes,  which  they  contrived  to  render  eat¬ 
able  3  and  in  return  for  all  this  they  received  the  necef¬ 
faries  above  mentioned.  The  greateft  effort  of  their 
induftry,  however,  wras  the  conftrudion  of  floating  gar¬ 
dens,  by  means  of  buflies  and  the  mud  of  the  lake  3  and 
thefe  they  brought  to  fueh  perfedion  that  they  produced 
maize,  pepper,  chia,  French  beans,  and  gourds.  l8 

For  thirteen  years  that  the  Mexicans  had  to  druggie  The  two 
with  extreme  difficulty,  they  remained  at  peace  3  butfa<^ionsfs“ 
no  fooner  did  they  begin  to  profper  and  live  comfort-  f>arate* 
ably,  than  the  inveterate  enmity  betwixt  the  two  fadions 
broke  out  in  all  its  fury.  This  produced  a  feparation  3 
and  one  of  the  parties  took  up  their  refidenee  on  a  fmall 
ifland  at  a  little  diftance  to  the  northward,  which,  from 
a  heap  of  fand  found  there,  they  at  firft  named  Xaltilol -- 
co,  but  afterwards  Tlntelolco ,  from  a  terrace  conftruded 
by  themfelves.  This  ifland  was  afterwards  united  to 
that  of  Tenochtitlan. 

.About  this  time  the  Pvlexieans  divided  their  city  into 
four  parts,  a  divifion  which  ftill  fubflfts  3  each  quarter 
having  now  its  tutelar  faint,  as  it  had  formerly  its  tute¬ 
lar  god.  In  the  midft  of  their  city  was  the  fanduary 
of  their  great  god  Ivletiith,  whom  they  conftantly  pre¬ 
ferred  to  all  the  reft.  To  him  they  daily  performed 
ads  of  adoration :  but  inftead  of  making  any  progrefs 
in  humanity,  they  feem  to  have  daily  improved  in  the 
moft  horrible  barbarities,  at  leaft  in  their  religion. !  ,  .  . 

The  dreadful  faerifices  made  of  their  prifoners,  could  thei/reU-0, 
only  be  exceeded  by  that  which  wTe  are  now  about  togi0n. 
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Mexico,  relate.  Being  now  on  a  more  refpe&able  footing  than 

' - v - 'formerly,  they  font  an  embafly  to  the  petty  king  of 

Colhuacan,  requeuing  him  to  fend  them  one  of  his 
daughters,  that  fhe  might  be  confecrated  the  mother 
of  their  protecting  god.  The  unfufpeCting  prince 
readily  complied  with  their  defire. — The  unfortunate 
princefs  was  conduced  in  great  triumph  to  Mexico  } 
but  no  fooner  was  fhe  arrived,  than  fhe  was  facrificed 
in  a  fhocking  manner  ;  and,  to  add  to  the  horror  of 
the  deed,  the  body  was  flayed,  and  one  of  the  bravefl 
young  men  of  the  nation  d refled  in  her  {kin.  Her.  fa¬ 
ther,  ignorant  of  this  dreadful  tranfadlion,  was  invited 
by  the  Mexicans  to  be  prefent  at  the  apotheofis  of  his 
daughter,  and  went  to  fee  the  folemnity,  and  to  wor- 
fhip  the  new  divinity.  He  was  led  into  the  fanCluary, 
where  the  young  man  flood  clothed  in  the  bloody  fkin 
of  his  daughter  j  but  the  darknefs  of  the  place  prevent¬ 
ed  him  from  feeing  what  was  before  him.  They  gave 
him  a  cenfer  in  his  hand,  and  fome  copal  to  begin  his 
worfhip  *,  but  having  difeovered  by  the  flame  of  the  co¬ 
pal  the  horrible  fpe&acle,  he  ran  out  in  a  diftra&ed 
manner,  calling  upon  his  people  to  revenge  the  injury  \ 
but  this  they  were  not  able  to  do  at  that  time  nor  ever 
after. 

In  the  year  1352  the  Mexican  government  was 
changed  from  an  ariflocracy  to  a  monarchy.  At  firft 
they  were  governed  by  20  lords,  of  whom  one  had 
an  authority  fuperior  to  the  reft.  This  naturally  fug- 
gefted  the  idea  of  monarchy  •,  and  to  this  change  they 
were  alfo  induced  by  the  contemptible  ftate  in  which 
their  nation  ftill  continued,  thinking  that  the  royal 
dignity  would  confer  upon  it  a  degree  of  fplendour 
which  other  wife  it  could  not  enjoy  ;  and  that  by 
20  having  one  leader,  they  would  be  better  able  to  op- 
Acamapit-  pofe  their  enemies.  Proceeding,  therefore,  to  eleCl 
zin  the  firft  a  king,  the  choice  fell  upon  Acamapitzin,  a  man  of 
great  eftimation  among  them,  and  defeended  from 
Opochtli,  a  noble  Aztecan,  and  a  princefs  of  the  royal 
family  of  Colhuacan.  As  he  was  yet  a  bachelor,  they 
attempted  to  negociate  a  marriage,  firft  with  the  daugh¬ 
ter  of  the  lord  of  Tacuba,  and  then  of  the  king  of  Az- 
capozalco  :  but  tliefe  propofals  being  reje&ed  with  dif- 
dain,  they  applied  to  Acolmiztli  lord  of  Coatlichan,. 
and  a  defendant  of  one  of  the  three  Acolhuan  princes  5 
who  .complied  with  their  requeft,  and  the  nuptials  were 
celebrated  with  great  rejoicings. 

In  the  mean  time,  the  Tlatclolcos,  the  natural  ri¬ 
vals  of  the  Mexicans,  refolved  not  to  be  behind  them 
in  any  thing  which  had  the  leaft  appearance  of  aug¬ 
menting  the  glory  of  their  ftate.  They  likewife, 
therefore,  chofe  a  king  }  but  not  thinking  proper  to 
choofe  him  from  among  themfelves,  they  applied  to 
the  king  of  the  Tcpanecas,  who  readily  fent  them 
his  fon  *,  and  he  was  crowned  firft  king  of  Tlatelolco 
in  1353.  In  this  the  Tlatclolcos  feem  to  have  had 
a  design  of  humbling  their  rivals,  as  well  as  render¬ 
ing  themfelves  more  refpedlable  }  and  therefore  it  is 
probable,  that  they  had  reprefented  the  Mexicans  as 
wanting  in  that  refpedl  due  to  the  Trepanecan  mo¬ 
narch,  as  having  eledled  a  king  without  his  leave, 
though  at  the  fame  time  they  were  tributaries  to 
him.  The  confequence  of  this  was,  that  he  took  a 
refolution  to  double  their  tribute.  Hitherto  they 
had  paid  only  a  certain  number  of  fifh  and  water- 
fowl  )  but  now  they  were  ordered  to  bring  alfo  feve- 
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ral  thoufands  of  fir  and  willow  plants  to  be  fet  in  the  < 
roads  and  gardens  of  Azcapozalco,  and  to  tranfport 
to  the  court  a  great  floating  garden,  which  produced 
vegetables  of  every  kind  known  in  Anahuac.  This 
being  accompliftied  with  great  difficulty,  the  king  com¬ 
manded  them  next  year  to  bring  him  another  garden, 
with  a  duck  and  fwan  in  it  both  fitting  upon  eggs  ;  but 
fo,  that  on  their  arrival  at  Azcapozalco  the  brood  might 
be  ready  to  hatch.  This  was  alfo  done  ;  and  the  prince 
had  the  fatisfa&ion  of  feeing  the  young  birds  come  out  of 
the  eggs.  The  third  year  they  were  ordered  to  bring 
a  live  flag  along  with  a  garden.  This  was  more  dif¬ 
ficult  than  any  of  the  former  talks  )  becaufe  they  were 
obliged,  in  order  to  hunt  the  ftag,  to  go  to  the  moun¬ 
tains  of  the  continent,  where  they  were  in  danger  of 
falling  into  the  hands  of  their  enemies  5  however,  this 
alfo  was  accomplifhed,  and  the  defirc  of  the  king  grati¬ 
fied. 

In  this  manner  the  Mexicans  were  oppreflfed  for  no 
lefs  than  50  years.  They  freed  themfelves,  however, 
from  all  their  difficulties  by  vigorous  exertions,  abfurdly 
afdribing  to  the  protection  of  that  malevolent  being 
whom  they  worfhipped  the  glory  of  every  deliverance. 
Acamapitzin  governed  this  city,  which  at  that  time 
comprehended  the  whole  of  his  dominions,  for  37  years 
in  peace.  His  queen  being  barren,  he  married  another 
wife,  but  without  abandoning  the  firft  ;  and  thefe  two, 
inftead  of  being  rivals  to  one  another,  lived  together  in 
the  utmoft  harmony  *,  the  firft  wife  taking  upon  herfelf 
the  charge  of  educating  Huit%ilihuitl ,  the  fon  of  the 
fecond.  He  had,  befides,  feveral  children  by  other 
women,  and  one  named  Itzcoat/,  who  afterwards  proved 
one  of  the  beft  and  moil  renowned  kings  who  fat  on  the 
throne  of  Mexico.  He  is  faid  alfo  to  have  conquered 
four  coufiderable  cities  ;  but  Clavigero  thinks  he  muft 
in  this  only  have  been  an  auxiliary,  it  being  very  im¬ 
probable,  that  while  he  could  fcarce  maintain  his  own 
territories,  he  {hould  think  of  foreign  conquefts. 

Acamapitzin  died  in  1389,  greatly  lamented  by 
the  Mexicans,  and  his  death  was  followed  by  an  in¬ 
terregnum  of  four  months.  As  the  deceafed  mo¬ 
narch  had  formerly  refigned  his  authority  into  the 
hands  of  his  nobles,  it  was  neceflary  that  a  new  elec¬ 
tion  {hould  take  place  ;  and  when  this  was  done,  the 
choice  fell  upon  Huitzilihuitl,  the  fon  of  Acama¬ 
pitzin.  As  he  was  ftill  unmarried,  it  was  refolved, 
if  poffible,  to  procure  him  an  honourable  and  ad  van-  huitl  the 
tageous  match.  With  this  view,  a  deputation  of  fecond  kin^. 
nobility  was  fent  to  the  king  of  Azcapozalco,  re- 
quelling,  in  very  humble  terms,  an  alliance  with  one 
of  his  daughters.  The  expreffiens  made  ufe  of  by 
thefe  ambaffadors  are  faid  by  our  author  to  have 
been  particularly  elegant  in  the  Mexican  language  : 
but  it  is  difficult  to  underftand  howr  a  fpeech  made 
among  a  people  ignorant  of  the  art  of  writing  could 
be  particularly  recorded  at  the  interval  of  fome  hun¬ 
dreds  of  years  after.  They  are  as  follow  :  “  We  be- 
feecli  you,  with  the  moft  profound  refpeCl,  to  take 
compaffion  on  our  mafter  and  your  fervant  Huitzili- 
huitl,  confined  among  the  thick  nifties  of  the  lake.— 

He  is  without  a  wife,  and  we  without  a  queen. — 
Vouchfafe,  Sir,  to  part  with  one  of  your  jewels  or 
moft  precious  feathers.  Give  us  one  of  your  daughters, 
who  may  come  to  reign  over  us  in  a  country  which  be¬ 
longs  to  you.” 
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piece  of  oratory  had  fuch  an  effea_upon  the  lafl  fail  him,  fued  for  peace  , 
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king,  that  he  granted  their  requeif,  and  a  Tepanecan 
princefs  was  conduced  in  great  triumph  to  Mexico, 
daughter  of  where  the  marriage  was  folemnizcd  with  the  utmoft 
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Though  this  princefs  brought-  him  a  fon  the 
year  of  their  marriage,  the  king,  in  order  to 
strengthen  himfelf  by  frefh  alliances,  married  alfo  the 
daughter  of  another  prince,  by  whom  he  had  Monte¬ 
zuma  Ilhuicamina,  the  moff  celebrated  of  all  the  Mexi¬ 
can  kings. 

As  the  Mexicans  advanced  in  wealth  and  power, 
•fo  did  their  rivals  the  inhabitants  of  Tlatelolco.— 
Their  firfi  king  died  in  1399,  leaving  his  fubje&s 
greatly  improved  in  civilization,  and  the  city  much 
enlarged  and  beautified.  The  rivallhip  which  fub- 
fifted^  between  the  two  cities  had  indeed  greatly 
contributed  to  the  aggrandizement  of  both.  The 
Mexicans  had  formed  fo  many  alliances  by  marriage 
with  the  neighbouring  nations,  had  fo  much  improv¬ 
ed  their  agriculture  and  floating  gardens  on  the 
lake,  and  had  built  fo  many  more  veflcls  to  fupply 
their  extended  commeree  and  fiihing,  that  they  were 
enabled  to  celebrate  their  fecular  year,  anfwering  to 
A.  D.  1402,  with  greater  magnificence  than  they 
had  ever  done  fmee  they  left  their  original  country  of 
Atztlan. 

All  this  time  Tcchotl ala,  the  fon  of  Quinatzin,  con¬ 
tinued  to  reign  in  Acolhuacan,  and  for  30  years  enjoy¬ 
ed  uninterrupted  tranquillity  ;  but  being  now  very  far 
advanced  in  years,  and  finding  his  end  approach,  he 
called  to  him  his  fon  Ixtlilxochitl,  and  recommended 
to  him  to  beware  of  the  ambitious  difpofition  of  the  king 
of  Azcapozalco,  as  he  was  apprehenfive  that  he  might 
attempt  fomething  againH  the  peace  of  the  empire. 
His  fufpicions  were  verified  ;  for  on  the  death  of  Te- 
chotlala,  which  happened  in  1406,  the  king  of  Azca¬ 
pozalco,  without  making  the  ufual  fubmiffions  to  the 
new  king,  to  whom  he  was  a  feudatory,  fet  out  for  his 
own  territories,  with  a  view  to  flir  up  the  other  feu¬ 
datory  princes  to  rebellion.  Having  called  to  him  the 
kings  of  Mexico  and  Tlatelolco,  he  told  them,  that 
Techotlala,  who  had  long  tyrannized  over  that  country, 
being  dead,  he  defigned  to  procure  freedom  to  the 
princes,  fo  that  each  might  rule  his  own  territory  en¬ 
tirely  independent  of  the  king  of  Acolhuaean  ;  but  for 
this  purpofe  he  needed  their  afliftance,  and  trufied  to 
their  well  known  fpirit  to  take  part  with  him  in  the 
enterprife.  He  informed  them  likewife,  that  in  order 
to  Cnfure  fuccefs,  he  would  find  means  to  unite  other 
princes  in  the  confederacy. 

The  new  king  of  Acolhuacan,  in  the  mean  time, 
was  employed  in  fettling  the  affairs  of  his  kingdom, 
and  endeavouring  to  gain  the  good  will  of  his  fubje&s. 
The  combination  againH  him  was  foon  difeovered  : 
but  though  Ixtlilxochitl  was  defirous  of  heading  his 
army  in  perfon,  he  was  diffuaded  from  fo  doing  by 
his  courtiers  $  fo  that  the  eondud  of  the  war  was 
committed  to  his  generals.  To  weaken  the  enemy, 
they  ravaged  the  territories  of  fix  revolted  fiates  :  but, 
not  with  fianding  this,  and  the  fuperior  difeipline  of 
the  royal  army,  the  w'ar  was  carried  on  by  the  rebels 
with  great  obftinacy,  their  armies  being  conflantly  re¬ 
cruited  byjrefh  troops  in  proportion  to  th<  ir  Ioffes. 
At  lafl,  after  three  years  of  a  ruinous  war,  the .  king 
of  Azcapozalco,  finding  that  his  refources  would  at 


x  -  ---  -  7  but  with  a  defign  of  ac- 
complifhing  by  treachery  what  he  had  not  yet  been 1 
able  to  do  by  force.  His  adverfary,  equally  reduced 
with  himfelf,  confented  to  a  peace,  though  he  knew 
very  well  that  the  Tepanecan  prince  intended  to  ob- 
ferve  it  no  longer  than  fuited  his  purpofe. 

In  the  year  1409  died  Huitzilihuitl  king  of  Mexico,  ChimaL 

W'lio  likewise  left  the  right  of  ele&ing  a  fuceeffor  to  thepoca  third 
nobility.  They  made  choice  of  his  brother  Chimalpo- kii  g  of 
P°ca  >  and  from  thence  it  became  an  eftablifhed  law iMexic#* 
to  choofe  one  of  the  brothers  of  the  deceafed  king,  or, 
if  he  had  no  brothers,  to  elett  one  of  his  grandfons! 

While  the  new  prince  was  endeavouring  to  ft  cure  him- 
felf  on  the  throne,  the  treacherous  Tezozomoc  ufed 
all  means  in  his  power  to  ffrengthen  the  party  he  had 
formed  againit  the  king  of  Acolhuacan.  In  this  he 
was  attended  with  fuch  fuccefs,  that  the  unfortunate 
prince  found  himfelf  reduced  to  the  neceffity  of  wan¬ 
dering  among  the  neighbouring  mountains,  at  the  head 
of  a  fmall  army,  accompanied  by  the  lords  of  Huexotla 
and  Coatlichan,  who  remained  always  faithful  to  him. 

The  Tepanecans  diHreffed  him  to  fuch  a  degree,  by 
intercepting  his  provifions,  that  he  was  forced  to  be<r 
them  of  his  enemies.  One  of  his  grandfons  was  n-  2? 
font  to  Otompan,  a  rebel  date,  to  rtquell  them  to^V^if 
fupply  their  king  with  the  provifions  he  ifood  in  need  the  king  of 
of,  and  to  exhort  them  to  abandon  the  eaufe  of  the^f0ffua~ 
rebels,  which  they  had  efpeufed.  No  talk  could  becan* 
more  dangerous  ;  yet  fuch  was  the  magnanimity  of 
the  young  prince’s  difpofition,  that  he  readily  fet  out 
on  the  journey  ;  nor  was  he  deterred  by  the  informa¬ 
tion  he  got  that  there  were  in  the  place  certain  Tepa¬ 
necans  who  had  come  on  purpofe  to  publifh  a  proclama¬ 
tion  fiom  _I  ezozomoc.  lie  went  boldly  to  the  mofl 
public  place  of  the  town,  and  in  prefence  of  tliofe  who 
publifh ed  the  proclamation  made  known  his  requefl. 

This  heroifm,  however,  did  not  meet  with  the  fuccefs 
it  deferved.  His  propofitions  were  derided  from  the 
moment  they  were  made  ;  but  the  people  did  not  offer 
any  farther  infult,  until  one  of  the  meaner  fort  threw  a 
Hone  at  him,  exciting  others  of  the  fame  flamp  to  put 
him  to  death.  The  Tepanecans,  who  had  hitherto 
continued  filent,  perceiving  their  opportunity,  joined 
in  the  general  cry  to  kill  the  prince,  and  began  alfo  to 
throw  Hones.  The  prince  attempted  firfl  to  defend 
himfelf,  and  afterwards  to  efcape  by  flight ;  but,  both 
being  equally  impoffible,  he  fell  under  a  fliower  of 
Hones.  The  Tepanecans  exulted  in  this  adl  of  treachery, 
and  foon  after  cut  off  Ixtlixochitl  himfelf,  after  having 
treaeheroufly  perfuaded  him  to  a  conference  with  two 
of  their  captains.  This  perfidious  a£t  was  committed 
in  fight  of  the  royal  army,  who  were  too  weak  to  re¬ 
venge  it  5  the  royal  corpfe  was  faved  with  difficulty  j 
and  Ne%> a h ua IcojotL  heir  apparent  to  the.  crown,  was 
obliged  to  fhelter  himfelf  among  the  bufiies  from  the 
fury  of  his  enemies.  - 

Tezozomoc  having  now  in  a  great  meafure  gained  Acoibua- 
his  point,  proceeded  to  pour  down  his  troops  up<  ncan  con- 
thofe  cities  and  diflridls  which  had  remained  faithful 
to  the  late  unfortunate  monarch.  The  people  made  *m’z0“ 
a  moil  defperate  defence,  and  killed  vail  numbers  of 
their  enemies  ;  but  at  laff  being  themfelves  reduced  by 
the  calamities  of  war,  and  in  danger  of  total  extermi¬ 
nation,  they  were  obliged  to  quit  their  habitations  and 
fly  to  other  countries.  The  tyrant,  then,  finding  him- 

felf 
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Mexico,  felf  fuperior  to  all  his  adverfaries,  gave  Tezcuco  in  fief 
to  Chimalpopoca  king  of  Mexico,  Huexotla  to  Tla- 
cacotl  king  of  Tlatelolco  5  placing  faithful  governors 
in  other  places,  and  appointing  Azcapozalco,  the  capi¬ 
tal  of  his  own  territory,  the  royal  rcfidence  and  capital 
of  Acolhuacan. 

Prince  Nezahualcojotl  was  prefen t  in  difguife  at  this 
difpofal  of  his  dominions,  along  with  feveral  other  per- 
fons  of  diftin&ion  who  Avere  enemies  of  the  tyrant  y 
and  fo  much  was  he  tranfported  with  paflion,  that  it 
was  with  difficulty  he  could  be  retrained  from  killing 
Tezozomoc  on  the  fpot,  though  this  would  certainly 
have  been  done  at  the  cx pence  of  his  own  life.  All 
the  reft  of  the  Acolhuacan  empire  fubmitted ;  and 
Nezahualcojotl  faw  himfelf  for  the  prefent  deprived  of 
all  hopes  of  obtaining  the  crown. 

\  H‘s  tyran-  Tezozomoc  had  now  attained  the  fummit  of  his  am- 

I  riy  and  bition  :  but  initead  of  conciliating  the  minds  of  his 
death.  new  fubje&s,  oppreffed  them  with  new  taxes  y  and  be¬ 
ing  confcious  of  the  precarious  fituation  in  which  he 
ftood,  and  tormented  with  remorfe  on  account  of  his 
crimes,  fell  into  melancholy,  and  was  conftantly  haunted 
with  frightful  dreams.  He  Avas  now  become  fo  old, 
that  his  body  no  longer  retained  its  natural  heat. 
He  was  therefore  obliged  to  be  covered  up  with  cot¬ 
ton  in  a  great  cradle,  not  being  able  to  fit  erc6l 
in  a  chair.  In  this  miferable  condition,  however,  he 
never  forgot  his  tyranny  or  cruelty.  From  his  cradle 
he  iffued  oppreftive  laws  relating  to  the  Acolhuacans } 
and  almoft  with  his  laft  breath  renewed  his  com¬ 
mands  with  regard  to  Nezahualcojotl.  At  laft  he  ex¬ 
pired  in  the  year  1422,  leaving  the  crown  to  his  fon 
3o  Tajatzin. 

The  throne  Tezozomoc  was  no  fooner  dead  than  Maxtlaton, 
ufiirped  by  without  paying  the  lead;  regard  to  his  father’s  will,  be- 
Maxtlaton.  gail  j-0  eXcrcife  the  functions  of  a  fovereign.  Though 
it  was  the  right  of  Tajatzin  to  invite  to  his  father’s 
funeral  whom  he  pleafed,  Maxtlaton  took  that  upon 
himfelf.  Nezahualcojotl,  though  not  invited,  came 
among  the  reft-,  but  though  Teu&zintli,  brother  to 
Maxtlaton,  infilled  upon  his  being  put  to  death,  the 
latter  oppofed  it,  as  it  could  not  then  be  done  private¬ 
ly,  and  he  hoped  to  find  another  opportunity.  No 
fooner  were  the  funeral  ceremonies  over,  however, 
than  Maxtlaton  behaved  in  fuch  a  manner  to  his  bro¬ 
ther  Tajatzin,  that  the  prince  thought  proper  to  re¬ 
tire  to  Cliimilpopoca  king  of  Mexico,  to  whom  he 
had  been  particularly  recommended  by  bis  father,  in 
order  to  have  his  advice.  This  monarch,  agreeable  to 
the  chara&er  of  that  age  and  people,  advifed  him  to 
invite  his  brother  to  an  entertainment,  and  then  mur¬ 
der  him.  Unluckily  for  them  both,  this  difeourfe  was 
overheard  by  a  fervant,  who  in  expectation  of  a  reward 
informed  the  tvrant  of  what  he  had  heard  :  but  in- 
ftead  of  this,  Maxtlaton,  pretending  to  difbelieve  his 
ftory,  drove  the  informer  from  his  prefence  with  igno¬ 
miny.  Notwithftanding  this  pretence,  the  tyrant  had 
not  the  lead  doubt  of  the  truth  of  what  was  told  him  ; 
and  therefore  determined  to  rid  himfelf  of  his  brother 
without  delay.  This  he  foon  accomplifhed  in  the  very 
fame  way  that  had  been  projected  againft  himfelf. 
Tajatzin,  along  with  the  kings  of  Mexico,  Tlatelolco, 
and  fome  other  feudatory  princes,  were  invited  by 
Maxtlaton  to  an  entertainment.  The  king  of  Mexico 
prudently  excufed  himfelf,  but  the  unfufpeCting  Ta- 


^atzin  fell  into  the  fnare.  He  came  to  the  place  of  Mexico, 
entertainment,  and  was  inftantiy  put  to  death,  i  he 
company  were  greatly  alarmed  ;  but  Maxtlaton,  having  Tajatzin 
explained  to  them  his  reafons  for  fo  doing,  they  not  murdered, 
only  excufed  him,  but  proclaimed  him  king  *,  to  which 
it  is  not  to  be  doubted  that  their  fears  greatly  contri¬ 


buted. 

Though  the  king  of  Mexico  efcaped  a  hidden  death  Miferable 
by  his  abfence  at  this  time,  it  was  only  to  perilli  in  a  fate  of  the 
more  flow  and  ignominious  manner.  The  vengeance  king  of 
of  Maxtlaton  firft  appeared  by  fending  him  a  woman’s  JVlexlC0* 
drefs  in  return  to  the  prefent  he  fent  him  as  a  feuda¬ 
tory  ;  which  being  a  refleClion  upon  his  courage,  was 
the  higheft  affront  that  could  be  offered  him.  This 
infult,  however,  Avas  quickly  followed  by  one  of  a 
much  higher  nature.  Having  heard  that  one  of  the 
Mexican  prince’s  wives  was  an  extraordinary  beauty, 
he  enjoined  fomc  Tepanecan  ladies,  who  Avere  aceu- 
ftomed  to  vifit  that  princefs,  to  invite  her  to  fpend 
fome  days  Avith  them  at  Azcapozalco.  This  being 
complied  Avith,  the  tyrant  eafily  got  an  opportunity 
of  ravifhing  her,  and  then  fent  her  back  to  her  huf- 
band.  Cliimilpopoca  Avas  fo  much  affe&ed  by  this 
misfortune,  that  lie  refolvcd  to  offer  himfelf  up  a  fa- 
crifice  to  his  god.  Maxtlaton,  however,  Avas  refolved 
that  he  fliould  not  ha\re  even  this  fatisfa&ion.  At 
the  very  time  of  the  ceremony,  therefore,  lie  fent  a  bo¬ 
dy  of  troops  y  ay  ho  entering  Mexico  without  refiftance, 
carried  off  the  king  alive,  to  the  aftonifliment  of  the 
multitude  ;  and  who  probably  Avere  fo  much  confounded 
by  this  unexpected  adventure,  that  they  did  not  think 
of  making  any  refiftance. 

Chimilpopocnf°being  carried  prifoner  to  Azcapozal¬ 
co,  Avas  confined  in  a  ftrong  wooden  cage,  the  com¬ 
mon  prifon  for  criminals.  Maxtlaton  ftill  Avas  not  fa- 
tisfied  :  he  wiflied  to  get  into  his  hands  Nezahual¬ 
cojotl  j  and  Avith  this  view  fent  a  meffage  to  him,  pre¬ 
tending  that  lie  Avas  Avilling  to  come  to  an  agieement 
Avith  him  refpeding  the  kingdom  of  Acolhuacan. 

Though  the  prince  Avas  Avell  affured  of  the  tyrant’s 
treacherous  intentions,  lie  Avent  boldly  to  his  palace, 
prefented  himfelf  before  him,  and  told  him  that  lie 
had  heard  of  the  impmonment  of  the  king  of  Mexico ; 
he  had  heard  alfo  that  he  Avifhed  to  take  aAvay  his 
own  life  y  he  defired  him  to  do  fo,  and  to  gratify  his 
malice.  Maxtlaton  Avas  fo  ftruck  Avith  this  fpeeeh,  jje  ^ 
that  he  affured  the  prince  he  had  not  formed  any  de-  ed  in  pri- 
fign  againft  his  life,  and  that  he  neither  had  put  to  fon  by  Ne* 
death  the  king  of  Mexico,  nor  would  do  fo.  He  phualco- 
then  gave  orders  for  his  being  properly  entertained,-*0  * 
and  even  allowed  him  to  pay  a  vifit  to  the  king  of 
Mexico  in  prifon.  The  unfortunate  Chimilpopoca, 
after  reciting  his  misfortunes,  requefted  the  prince  not 
to  return  to  court,  Avlierc  they  Avould  certainly  fall 
upon  fome  project  for  taking  away  his  life  5  and  ha¬ 
ving  pathetically  recommended  to  him  the  care  of  his 
fbbje£ls,  made  him  a  prefent  of  a  gold  pendant  and 
fome  other  jeAvels  he  ay  ore  y  after  Avhieh  they  took  a  . 
laft  farewell. 

In  the  mean  time,  the  Mexicans  raifed  to  the  throne  Itzcoatlrak 
Itzcoatl,  the  fon  of  Acamapitzin  by  a  Have,  and  avIio  fed  to  the 
Avas  accounted  the  molt  prudent,  juft,  and  braAre,  of  all  hrolte  of 

the  Mexican  nation.  His  eledlion  Avas  no  lefs  pleafinw  M,CX1C°> 

_  T  1  1  *  i  j  1  •  1  .  Hr.  ■  who  affift* 

to  Nezahualcojotl  and  his  party,  than  it  Avas  offenfive  jsfezahuab- 

to  Maxtlaton.  An  alliance  Avas  quickly  concluded  cojotl. 

between 
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between  the  exiled  prince  and  the  king  of  Mexico  3 
and  this  was  foon  followed  by  the  commencement  of 
hoftilities  on  the  part  of  the  former.  His  firft  enter- 
prife  was  againft  the  city  of  Tezcuco,  which  lie  de¬ 
termined  to  take  by  aflault,  but  was  prevented  by  the 
lubmiftion  of  the  inhabitants.  He  put  to  death,  how¬ 
ever,  all  the  officers  eftabliffied  by  the  tyrant  3  and  all 
the  Tepanecans  he  found  there.  The  very  fame  day 
another  large  city  named  Acolman  wras  furioufly  at¬ 
tacked  by  a  detachment  of  his  army  3  great  numbers 
put  to  the  fword,  and  among  the  reft  the  governor, 
who  was  brother  to  Maxtlaton  ;  and  the  fame  day  alfo 
Coatlichan  was  taken  by  the  Chalcefe. 

The  Mexican  monarch,  hearing  of  the  fuccefies  of  his 
ally,  fent  an  embaffy  to  congratulate  him  upon  them. 
His  ambaffador  was  a  fon  of  king  Huitzilihuitl,  named 
Monttxuma ,  who  for  his  invincible  courage  and  great 
qualities  was  furnamed  the  man  of  great  heart  and  the 
archer  of  heaven.  The  journey  was  extremely  danger¬ 
ous  3  but  Montezuma  undertook  it  without  any  fear, 
accompanied  by  another  nobleman*  They  got  in  falety 
to  the  place  where  the  prince  was  3  but  had  the  misfortune 
to  be  taken  prifoners,  and  were  carried  to  Chaleo  ;  the 
lord  of  which  city,  named  Toteotzin,  was  an  inveterate 
enemy  to  the  Mexicans.  By  him  he  was  immediately  put 
in  clofe  confinement,  under  the  care  of  one  Quateozin, 
who  was  inviolably  attached  to  the  Mexican  intereft. 
Orders  were  given  to  the  latter  to  provide  no  fufte- 
nance  for  the  prifoners  but  what  was  preferibed  by  his 
lord,  until  the  mode  of  death  which  they  were  to  fuffer 
ihould  be  determined.  Toteotzin  then  fent  his  pri¬ 
foners  to  them,  that  they  might  be  facrificed  there  if 
they  thought  proper.  Thefe  people,  however,  rejc&ed 
the  propofal  with  difdain  3  on  which  Toteotzin,  think¬ 
ing  to  regain  the  favour  of  Maxtlaton,  informed  him  of 
the  prifoners  he  had  in  his  pofleflion.  But  Maxtlaton 
called  him  a  double  minded  traitor,  and  commanded 
him  inftantly  to  fet  the  prifoners  at  liberty.  Before 
this  anfwer  arrived,  however,  Quateozin  had  inftru&ed 
the  prifoners  how  to  make  their  efcape,  and  dire&ed 
them  alfo  not  to  return  by  land  left  they  fhould  again 
be  intercepted,  but  to  embark  at  a  certain  place,  and 
proceed  by  water  to  Mexico.  They  followed  his  ad¬ 
vice  exactly  3  and  having  got  to  the  place  to  which 
they  were  directed,  arrived  fafely  at  their  city,  to  the 
great  furprife  and  joy  of  the  inhabitants. 

Toteotzin,  enraged  at  the  lofs  of  his  prifoners,  put 
Quateozin  to  a  cruel  death,  deftroying  alfo  all  his  fa¬ 
mily  excepting  one  fon  and  a  daughter  3  of  whom  the 
latter  fled  to  Mexico,  where  ftie  was  highly  honoured 
on  her  father’s  account.  Maxtlaton,  too,  notwith- 
ftanding  his  generofity  to  the  prifoners  (which  Clavi- 
gero  derives  from  mere  oppofition  to  Toteotzin),  pre¬ 
pared  to  -wage  a  formidable  war  with  the  Mexicans, 
who  had  agreed  to  unite  their  troops  with  thofe  of  the 
prince.  The  Mexican  populace,  terrified  at  engaging 
fo  powerful  an  enemy,  demanded  that  their  king  Ihould 
fubmit  and  beg  for  peace.  So  great  was  the  tumult, 
that  the  king  himfelf  was  obliged  to  confent  3  and 
it  required  the  utmoft  exertions  of  Montezuma’s  elo¬ 
quence  to  perfuade  the  people  to  agree  to  a  com¬ 
mencement  of  hoftilities.  This  being  done  at  laft,  the 
king  next  called  together  the  chief  nobility,  and  alked 
Which  of  them  would  have  the  courage  to  carry  an 
embaffy  to  the  king  of  the  Tepanecans  ?  This  adven- 
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ture  appeared  fo  hazardous,  that  all  of  them  kept  a  Mexico. 

deep  filence,  until  Montezuma  declared  himfelf  willing  ' - 

to  undertake  the  arduous  enterprife.  He  was  ordered 
to  propofe  peace  to  Maxtlaton,  but  to  accept  of  no 
difhonourable  conditions  3  to  which  he  punctually  ad¬ 
hered.  Maxtlaton  refufed  to  give  any  immediate  an¬ 
fwer,  but  promifed  to  give  one  next  day,  after  lie  had 
confulted  his  nobility.  Montezuma,  dreading  fome 
treachery  if  he  ftaid  all  night,  promifed  to  return  next 
day  3  which  he  did,  and  was  told  that  Maxtlaton  had 
determined  upon  war.  Montezuma  then  performed 
the  ceremony  of  challenging  him,  by  pr<  fenting  him 
with  certain  defenfive  weapons,  anointing  his  head, 
and  fixing  feathers  upon  it,  as  was  cuftomary  to  clo 
with  dead  perfbns.  Laitly,  He  protefted,  in  the  name 
of  his  mafter,  that  as  Maxtlaton  would  not  accept  of 
the  offered  peace,  he  and  all  the  Tepanecans  w  ould  in¬ 
fallibly  be  ruined.  Maxtlaton  (bowed  not  the  lead 
fign  of  difpleafurc,  but  gave  Montezuma  arms  in  like 
manner  to  prefent  to  the  king  of  Mexico  3  and  direct¬ 
ed  him,  for  his  perfonal  fccurity,  to  return  in  difguife 
through  a  fmall  outlet  from  the  palace.  Montezuma 
followed  his  advice  3  but  as  foon  a.'i  he  found  himfelf 
out  of  danger,  began  to  infult  the  Tepm.ecan  guards  3 
and  though  they  ruftied  -violently  upon  him,  he  not 
only  efcaped  from  their  attacks,  but  killed  one  or  two 
of  them. 

On  his  return  to  Mexico,  the  populace  were  again 
thrown  into  the  utmoft  confternation  by  the  news 
that  war  was  inevitable,  as  the  chiefs  of  the  two  na¬ 
tions  had  challenged  one  another.  They  now  requeft- 
ed  the  king  to  allow  them  to  retire  from  their  city,  of 
which  they  fuppofed  the  ruin  to  be  certain.  The  king 
encouraged  them  with  the  hopes  of  vi&ory.  u  But  if 
we  are  conquered  (replied  they),  what  will  become 
of  us  ?”  “  If  that  happens  (anfwered  the  king),  wTe 

are  that  moment  bound  to  deliver  ourfelves  into  your 
hands,  to  be  made  facrifices  at  your  pleafure.”  “  Be  it 
fo  (replied  they),  if  we  are  conquered  3  but  if  we  ob¬ 
tain  the  vi&ory,  we  and  our  defeendants  are  bound  to 
be  tributary  to  you  ■,  to  cultivate  your  lands  and  thofe 
of  your  nobles  3  to  build  your  houfes  3  and  to  carry 
for  you,  when  yGU  go  to  war,  your  arms  and  bag- 
gage.” 

Matters  being  thus  fettled,  intelligence  was  fent  to  jje  js  ^CJ> 
Prince  Nezahualcojotl  to  repair  with  his  army  to  Mexi-feated  an# 
co,  which  he  did  without  delay  3  and  the  day  after  his  killed, 
arrival  a  furious  engagement  took  place.  The  Tcpa- 
necan  army  was  commanded  by  a  general  named  Ma - 
%atl ;  Maxtlaton  himfelf  not  judging  it  proper  to  quit 
his  capital.  The  foldiers  on  both  (ides  fought  with 
the  utmoft  bravery  3  but  towards  night  the  Mexicans, 
difheartened  by  feeing  the  army  of  their  enemies  con¬ 
tinually  increafing  in  number,  began  once  more  to 
lofe  their  courage  and  talk  of  furrendering.  The 
king,  greatly  concerned,  afked  Montezuma  what  Ihould 
be  done  to  diflipate  the  fears  of  the  people  ?  That 
brave  prince  replied,  that  they  mull:  fight  till  death  3 
that  if  they  died  with  their  arms  in  their  hands,  it 
would  be  honourable  3  but  to  furvive  their  defeat, 

Would  be  eternal  ignominy.  Nothing  could  be  more 
falutary  than  this  advice  at  fo  critical  a  jun£lure  :  for 
the  Mexicans  w?cre  already  begun  to  implore  the  mer¬ 
cy  of  their  enemies,  and  to  promife  to  facrifice  their 
chiefs,  whofe  ambition  had  brought  the  whole  nation 

into 
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On  hearing  this,  the  whole  body  purfued  them  thither  }  and  Montezuma  perceiving  that 
the  king  and  Montezuma  at  their  they  intended  to  lordly  themielvcs  in  tne  gicatei  tern- 

'  pie,  fruRrated  their  defign  by  getting  poheilion  of  it 

and  burning  the  turret.  B)*  this  uiialiei  they  were  fo 
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Mexico.  Into  fuch  a  dilemma. 

“ — 'T*— J  of  nobility,  with 

head,  affaulted  the  enemy  fo  furiouily,  that  they  repul- 
fed  them  from  a  ditch  of  which  they  had  taken  poffef- 
fion  }  after  which,  Montezuma,  happening  to  encounter 
Mazatl  the  Tepanecan  general,  ilruck  him  fuch  a  blow 
on  the  head  that  lie  fell  down  lifelefs.  Thus  the  Mexi¬ 
cans  were  infpired  with  frefh  courage,  and  their  ene¬ 
mies  proportionally  difpirited  :  however,  they  retired 
for  that  night  to  the  city,  in  fome  hopes  of  being  able 
to  retrieve  their  fortune  next  day.  Maxtlaton  encou¬ 
raged  them  by  every  method  in  his  power  y  but  fortune 
proved  Rill  more  unfavourable  than  the  day  before. 
The  Tepanecans  were  now  entirely  defeated,  and  the 
city  of  Azcapozalco  taken.  Maxtlaton,  who  feems 
not  to  have  had  the  courage  to  fight,  had  not  now  the 
prefence  of  mind  to  fiy.  He  attempted  indeed  to  hide 
himfelf;  but  being  quickly  difeovered,  he  was  beaten 
to  death  with  Ricks  and  Rones.  The  city  was  plun¬ 
dered,  the  inhabitants  butchered,  and  the  houfes  de- 
ftroyed  by  the  viflors. 

This  victory  proved  decifive  in  favour  of  the  confe¬ 
derates.  Every  other  place  of  ftrength  in  the  country 
was  quickly  reduced,  until  the  Tepanecans,  finding 
thcmfelves  on  the  verge  of  deRruflion,  fent  an  humble 
embaffy  to  the  king  of  Mexico,  requefiing  to  be  taken 
under  his  proteflion,  and  to  become  tributaries  to  him. 
Itzcoatl  received  them  gracioufiy }  but  threatened  them 
with  total  extirpation  if  they  violated  the  fidelity  they 
had  fworn  to  him. 

Itzcoatl,  after  this  extraordinary  fuceefs,  took  care 
to  have  the  above-mentioned  contrad  ratified  between 
the  nobility  and  common  people,  by  which  the  latter 
were  bound  to  perpetual  ferviees.  Thofe  who  had 
difeouraged  the  foldiers  in  time  of  battle  were  baniffi- 
ed  for  ever  from  the  Rate  of  Mexico  ;  while  Monte¬ 
zuma  and  others  who  had  diRinguifhed  themfelves  by 
their  bravery,  were  rewarded  with  lands,  as  was  ufual 
with  other  conquerors. 

Itzcoatl,  now  finding  himfelf  firmly  feated  on  the 
cojotl  made  throne  of  Mexico,  fet  about  performing  his  engagements 
king  of  A-  tQ  tpie  Acolhuacan  prince,  by  feating  him  on  the  throne 
colhuacan.  ^  ys  anceftorS0  Having  again  joined  their  armies, 
they  marched  againR  Huaxotla,  a  city  which  refufed 
to  fubmit,  even  though  terms  of  pardon  were  offered 
them.  InRead  of  this,  they  raffily  ventured  a  battle,  in 
which  they  were  entirely  defeated }  and  were  then  fain 
to  fend  a  deputation  of  their  old  men,  pregnant  women, 
See.  as  was  cufiomary  in  cafes  of  diRrefs,  to  move  the 
enemy  to  compaffion.  At  laR  all  obRacles  being  re¬ 
moved,  Nezahualcojotl  was  feated  on  the  throne  of 
Acolhuacan,  the  auxiliary  troops  were  difmiffed,  and 
Itzcoatl  left  at  liberty  to  purfue  his  conqueRs,  in  which 
he  was  Rill  affiRed  by  the  king  of  Acolhuacan.  The 
firR  expedition  was  againR  Cojohuacan,  and  other,  two 
Tepanecan  cities,  who  had  not  only  refufed  fubmifilon 
themfelves,  but  excited  others  to  ffiake  off  the  yoke  al- 
fo.  The  war  againR  them  proved  bloody.  I  hree  bat¬ 
tles  were  fought,  in  which  Itzoatl  gained  no  other  ad¬ 
vantage  than  making  the  enemy  retreat  a  little  ;  but  in 
the  fourth,  while  the  two  armies  were  hotly  engaged, 
Montezuma,  with  a  body  of  chofen  troops,  which  lie 
had  placed  in  ambufeade,  attacked  the  rear-guard  of 
the  rebels  with  fuch  vigour,  that  they  were  foon  difor- 
dered,  and  obliged  to  fly  to  the  city.  The  conquerors 
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much  terrified,  that  they  Red  to  the  mountains  fouth  of 
Cejohuacan  y  but  even  there  the  royal  army  oveitook 
and  purfued  them  more  than  30  miles,  till  they  came 
to  another  mountain,  where,  quiie  exhausted  with  fa¬ 
tigue,  and  feeing  no  means  of  eicape,  they  were  obli¬ 
ged  to  fur  render  at  diferetion. 

Having  thus  happily  accomplffhed 
Cojohuacan  and  the  other  rebellious 
kings  returned  to  Mexico.  Itzcoatl 
of  the  Tepanecan  country,  with  the 
Tacuba ,  to  Totoquihuat%in ,  a  grandlon  of  Tezozomoc, 
but  who  does  not  appear  to  have  been  any  way  con-  ^ 
cerned  in  his  proje&s  againR  tiie  Mexicans.  Anal- Alliance 
liance  was  then  formed  among  the  three  kings  on  the  between 
following  terms  :  The  king  of  Tacuba  held  his  <prown  of^Viexfco, 
on  condition  of  ferving  the  king  of  Mexico  with  all  Acoihua-  ’ 
his  troops,  at  any  time  when  required  }  for  which  he  can,  and 
was  to  have  a  fifth  part  of  the  fpoils  taken  from  the  Tepaneca* 
enemy.  The  king  of  Acolhuacan  was  likewife  to  af- 
fiR  the  king  of  Mexico  in  war  ;  and  for  this  he  was  to 
have  a  third  part  of  the  plunder,  after  deducting  the 
(hare  of  the  king  of  Tacuba  y  and  the  remainder  was 
to  belong  to  the  king  of  Mexico.  The  kings  of  Ta¬ 
cuba  and  Acolhuacan  were  both  declared  honorary 
eledlors  of  the  kings  of  Mexico  y  the  real  electors  being 
four  nobles  :  and  the  king  of  Mexico  was  likewife 
bound  to  afliR  in  the  wars  of  his  allies  whenever  it  was 
demanded. 

After  having  thus  fettled  matters  among  themfelves, 
and  rewarded  their  foldiers,  Itzcoatl  fet  out  with  Ne- 
zahualcojotl  for  Tezcuco,  where  the  Acolhuacan  king 
was  crowned  with  all  poflible  ceremony.  Here  the 
new  king  took  every  method  which  prudence  could 
fuggeR  to  eRabliRi  his  authority  on  a  permanent  bafis  y 
but  while  he  was  thus  employed,  the  Xochimilcas, 
fearing  leR  the  Mexicans  might  conquer  their  country 
as  they  had  done  that  of  the  Tepanecans,  held  a  coun¬ 
cil  on  what  was  to  be  done  to  prevent  fuch  a  difgrace. 

In  this  council  it  was  determined  to  commence  hoRili- 
ties  againR  that  riling  Rate,  before  it  ,ffiould  become  ^ 
more  formidable  by  new  conqueRs.  Itzcoatl  was  no  other  con* 
fooner  informed  of  this  determination,  than  he  fent  quells. 
Montezuma  with  a  great  army  againR  them.  The 
Xochimilcas  met  him  with  one  Rill  more  numerous  *, 
but  being  worfe  difeiplined,  they  were  quickly  de¬ 
feated,  and  their  city  taken  in  a  very  fiiort  time  af¬ 
ter.  This  conqueR  was  followed  by  the  redu£lion  of 
Cuitlahuac,  fituated  on  a  fmall  ifiand  in  the  lake  of 
Chaleo.  Their  infular  fituation  gave  them  confidence 
to  attack  the  formidable  power  of  the  Mexicans.  The 
king  was  fo  fenfible  of  the  difficulty  of  this  enterprife, 
that  he  propofed  to  attack  them  with  the  whole  force 
of  the  alliance  :  Montezuma,  however,  with  only  a 
fmall  number  of  men  of  his  own  training,  whom  he 
furniffied  with  proper  veffels,  reduced  them  in  feven 
days-  .  4j 

Itzcoatl  died  in  the  year  1436,  at  a  very  advanced  Montezu- 
age,  in  the  height  of  profperity,  and  wras  fuccecded  ma  I.  king 
by  Montezuma  I.  the  greateR  monarch  that  ever  fat  Mexico, 
on  the  Mexican  throne.  Before  his  coronation,  in 
order  to  comply  with  the  barbarous  rites  of  his  reli- 
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j  §*orb  be  made  war  upon  the  Chalcefe,  in  order  to  pro¬ 
cure  the  prifoners  who  were  to  be  facrificed  at  his 
coronation  j  and  fcarce  was  this  ceremony  over,  when 
a  new  war  commenced,  which  terminated  in  the  de- 
ftruclion  of  that  city.  This  quarrel  happened  be¬ 
tween  the  Chalcefe  and  the  Tezcucans.  Two  of  the 
royal  princes  of  Tezcuco  having  gone  a-hunting  on 
the  mountains  which  overlook  the  plains  of  Chaleo, 
while  employed  in  the  chafe,  and  feparated  from  their 
retinue,  with  only  three  Mexican  lords,  fell  in  with 
a  troop  of  Chalcefe  foldiers  *,  who,  to  gratify  the 
cruelty  of  their  matter,  carried  them  all  prifoners  to 
Chaleo.  The  cruel  and  inconfiderate  tyrant  who  com¬ 
manded  there  inttantly  put  them  all  to  death  :  after 
which  he  caufed  their  bodies  to  be  falted,  dried,  and 
placed  in  an  hall  of  his  palace,  where  they  ferved  as 
lup porters  to  the  pine  torches  burned  there  for  lights 
every  evening.  1  he  king  of  Tezcuco,  overwhelmed 
with  grief,  and  to  the  latt  degree  exafperated  at  fuch 
an  inhuman  a£t,  called  for  the  attittance  of  the  allied 
kings.  f  he  city  was  attacked  at  once  by  land  and  wa¬ 
ter.  The  inhabitants,  knowing  that  they  had  no  mer¬ 
cy  to  expedtt,  fought  like  men  in  defpair.  Even  the 
old  tyrant  who  commanded  them,  though  unable  to 
walk,  caufed  himfelf  to  be  carried  in  a  litter  among  the 
combatants  ^  not  with  (landing  which  they  were  totally 
defeated,  and  the  mott  fevere  vengeance  executed  upon 
them. 

Montezuma,  on  his  return,  found  himfelf  obliged 
to  encounter  an  enemy  more  formidable  on  account 
of  his  vicinity,  than  more  powerful  ones  at  a  diftance. 
This  was  the  king  of  Tlatelolco,  who  had  formerly 
cpnfpired  againft  the  life  of  Itzcoatl  ;  and  finding  him¬ 
felf  diiappointed  in  this,  had  tried  to  reduce  his  power 


confederacy  with  fome  of  the 


by  entering  into  a 
neighbouring  lords.  At  that  time  his  defigns  proved 
abortive,  but  he  refumed  them  in  the  time  of  Monte¬ 
zuma  $  the  confcquence  of  which  was,  that  he  was 
defeated  and  killed.  One  Moquihuix  was  chofen  in 
his  room  ;  in  whofe  ele&ion  it  is  probable  that  Mon¬ 
tezuma  had  a  confiderable  ihare.  This  was  follow¬ 
ed  by  conquetts  of  a  mnch  more  important  nature. 
The  province  of  Cuikixcas ,  lying  to  the  fouthward, 
was  added  to  his  dominions,  comprehending  a  trad 
of  country  more  than  150  miles  in  breadth  ,  then, 
turning  to  the  wTeftward,  he  conquered  another  named 
Tzompa/iuacan.  This  fuccefs,  however,  was  for  a  fliort 
time  interrupted  by  a  war  with  Atonaltzin,  lord  of  a 
territory  in  the  country  of  the  Mixtacas.  This  prince, 
puffed  up  on  account  of  the  great  wealth  he  poffeffcd-, 
took  it  into  his  head  that  he  would  allow  no  Mexican 
to  travel  through  his  country.  Montezuma  fent  am- 
baffadors  to  know  the  reafon  of  fuch  ttrange  condud  ; 
but  Atonaltzin  gave  them  no  other  anfwer  than  Ihow- 
ing  them  fome  part  of  his  wealth,  making  a  prefent  to 
the  king,  and  defiring  them  from  thence  to  obferve  how 
much  the  fubjeds  of  Atonaltzin  loved  him  ;  and  that 
he  willingly  accepted  of  war,  which  was  to  determine 
whether  he  fhould  pay  tribute  to  the  Mexicans  or  the 
Mexicans  to  him.  Montezuma  having  informed  his  al¬ 
lies  of  this  infolent  anfwer,  fent  a  confiderable  army 
againft  Atonaltzin,  but  had  the  mortification  to  be  in¬ 
formed  of  it^  defeat  \  in  confequence  of  which  the  pride 
Atonaltzin  was  increafed  to  a  great  degree.  Monte- 
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zuma,  greatly  chagrined  at  this  firft  check,  determined  Mexico. 

to  head  his  next  army  in  perfon  $  but  before  he  could - y—J 

call  together  another,  Atonaltzin  had  drawn  into  a 
confederacy  with  him  the  Huexotzincas  and  Tlafca- 
lans,  who  were  glad  of  the  opportunity,  as  they  fup- 
pofed,  of  reducing  the  power  of  the  Mexicans.  Their 
numbers,  however,  availed  but  little ;  Montezuma  in 
the  very  firft  engagement  totally  defeated  the  confe¬ 
derate  army.  The  allies  of  Atonaltzin  were  particu-  Atonaltzin 
larly  unfortunate  ;  for  fuch  of  them  as  were  not  kill- defeated, 
cd  in  the  field  of  battle,  were  deftroyed  by  their  ownand 
party  out  of  revenge  for  the  unfortunate  event  of  thcjIexican 
battle. 

By  this  victory  the  Mexican  monarch  became  maf- 
ter  not  only  of  his  dominions  of  Atonaltzin,  but  of 
many  other  neighbouring  princes,  againft  whom  he 
made  war  on  account  of  their  having  put  to  death 
fome  Mexican  merchants  or  couriers  without  any  juft 
caufe.  The  conqueft  of  Cuetlachtlan  or  Cotajla ,  how¬ 
ever,  which  he  attempted  in  1457,  proved  a  much  more 
difficult  talk.  This  province  lies  on  the  coaft  of  the 
Mexican  gulf,  and  had  been  formerly  inhabited  by  the 
Olmecans,  whom  the  Tlafcalans  had  driven  out.  The 
inhabitants  were  very  numerous  ;  but  dreading  the 
powder  of  Montezuma,  called  in  thofe  of  Tlafcala,  toge¬ 
ther  with  the  Huexotzincas,  to  their  affiftance.  Alon«“ 
with  thefe  the  allies  drew  the  Cholulans  alfo  into  the 
confederacy  \  fo  that  this  feems  to  have  been  the  moil 
formidable  combination  that  had  yet  been  formed 
againft  the  Mexican  power.  Montezuma  collected  an 
excellently  equipped  army  ;  which,  however,  he  did 
not  on  this  occafion  command  in  perfon.  It  contained 
a  great  number  of  perfons  of  very  high  rank,  among 
whom  were  three  princes  of  royal  blood,  and  Moqiii ~ 
huix  king  of  Tlatelolco  already  mentioned.  The  com¬ 
bination  of  the  three  republics  againft  Mexico  was  not 
known  at  court  when  the  army  fet  out ;  but  Montezu¬ 
ma,  being  informed  of  it  foon  after,  fent  an  order  to  hh 
generals  to  return.  This  accorded  fo  ill  with  the  ro¬ 
mantic  notions  of  valour  entertained  by  the  Mexican*, 
that  a  confutation  of  the  generals  was  held  whether 
they  fhould  obey  it  or  not.  At  laft  it  was  determined 
that  the  king’s  order  fhould.  be  obeyed  ;  but  no  fooner 
was  this  agreed  to  than  Moquihuix  accufed  them  all  of 
cowardice,  and  threatened,  with  his  own  troops,  unaf- 
fifted,  to  go  and  conquer  the  enemy.  His  fpeech  had 
fuch  an  effeft  upon  them  all,  that  they  went  to  meet 
the  confederates.  The  Cotaftcfe  fought  with  great  va¬ 
lour,  but  wrere  unable  to  refift  the  royal  forces  5  and 
their  allies  were  almofi  totally  deftroyed.  Six  thoufand 
two  hundred  of  them  were  taken  prifoners,  and  foon  af¬ 
ter  facrificed  to  the  Mexican  god  of  war  in  the  barba¬ 
rous  manner  already  deferibed.  The  victory  was  faid 
to  have  been  owing  principally  to  the  valour  and  good 
conduct  of  Moquihuix,  infomuch  that  to  this  day  a  fong 
made  in  his  praife  on  that  occafion  is  known  in  Mexico. 
Montezuma  was  fo  well  pleafed  with  the  victory,  that 
he  not  only  forgave  the  difobedience  of  his  orders,  but 
bellowed  upon  Moquihuix  a  princefs,  one  of  his  own 
coufins,  to  wife. 

During  the  reign  of  this  great  monarch  a  violent  inundation. 
inundation  happened  in  Mexico.  The  lake,  fwelled  and  famine 
by  the  exceftlve  rains  wThich  fell  in  the  year  1446,  pour-at  Mexico* 
ed  its  waters  into  the  city  with  fo  much  violence  that 
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many  houfes  were  deAroyed,  and  the  Areets  inundated 
to  fuch  a  degree  that  boats  were  everywhere  made  ufe 
of.  The  inundation  was  foon  followed  by  a  famine. 
This  was  occafioned  by  the  dinting  of  the  crop  of 
maize  in  1448  )  the  ears  while  young  and  tender  being 
deftroyed  by  froft.  In  1450  the  crop  was  totally  loll 
for  want  of  water  ;  and  in  1451,  befides  the  unfavour¬ 
able  feafons,  there  was  a  fcarcity  of  feed.  Hence,  in 
1452,  the  neceftities  of  the  people  became  fo  great,  that 
they  were  obliged  to  fell  themfelves  for  {laves  in  order 
to  procure  fubfiftence.  Montezuma  permitted  them  to 
go  to  other  countries  for  fupport  5  but  being  informed 
that  many  fold  themfelves  for  a  few  days  provifion,  he 
ordered,  by  proclamation,  that  no  woman  fhould  fell 
herfelf  for  lefs  than  400  ears  of  wheat,  nor  any  man  for 
lefs  than  500.  He  opened  alfo  the  public  granaries  for 
the  relief  of  the  lower  claffes  5  but  nothing  was  able  to 
flop  the  progrefs  of  the  famine. 

Montezuma  wras  fucceeded  by  Axayacatl,  who  like 
his  predecelfor  inftantly  commenced  a  war,  for  no 
other  reafon  than  that  he  might  have  prifoners  to  facri- 
fice  at  his  coronation.  He  purfued  Montezuma’s  plan 
of  conqueft  5  in  which,  however,  he  was  lefs  fuccefsful, 
many  of  the  provinces  reduced  by  that  monarch  having 
revolted  after  his  death,  fo  that  it  was  neccffary  to  re¬ 
conquer  them.  On  his  returning  fuccefsful  from  one 
of  thefe  expeditions,  he  built  a  new  temple,  to  which 
lie  gave  the  name  of  Co  at  Ion ;  but  the  Tlatelolcos, 
whofe  ancient  rivalfhip  feems  to  have  revived  on  the 
death  of  Montezuma,  built  another  in  oppofition, 
which  they  called  Coaxolotl.  Thus  the  former  ha¬ 
tred  between  the  two  nations  was  renewed,  and  a  dif- 
cord  took  place  which  ended  in  the  ruin  of  the  Tlate¬ 
lolcos. 

The  Mexicans  fuftained  an  irreparable  lofs  in  J469 
and  1470  by  the  death  of  their  allies  the  kings  of  Tacu¬ 
ba  and  Acolhuacan. 

The  king  of  Tacuba  was  fucceeded  by  his  fon  Chim- 
alpopoca,  and  the  Acolhuacan  monarch  by  his  fon  Neza- 
hualpilli.  A  fhort  time  after  the  acceflion  of  the  latter, 
the  war  broke  out  between  the  Tlatelolcos  and  Mexi¬ 
cans,  which  ended  in  the  deftru&ion  of  the  former. 
King  Moquihuix  had  been  married  by  Montezuma  to 
a  lifter  of  Axayacatl,  now  on  the  throne  of  Mexico  5 
but  it  appears  that  this  princefs  never  v»ras  greatly  the 
obje£l  of  his  affe£lion.  On  the  contrary,  he  took  all 
methods  of  exprefling  his  diflike,  either  out  of  enmity 
to  herfelf,  or  envy  of  the  fuperior  greatnefs  of  her  bro¬ 
ther.  Not  content  with  this,  he  entered  into  an  alli¬ 
ance  with  a  great  number  of  the  neighbouring  ftates,  in 
order  to  reduce  the  Mexican  greatnefs.  His  wife, 
however,  being  informed  of  this  fcheme,  communicated 
the  particulars  to  her  brother  ;  and  foon  after,  being 
impatient  of  the  ill  ufage  fhe  received,  came  to  Mexico 
with  her  four  fons  to  claim  the  protection  of  her  brother. 
This  uncommon  accident  exafperated  the  Mexicans  and 
Tlatelolcos  again  ft  each  other  to  fucli  a  degree,  that 
wherever  they  met,  they  fought,  abufed,  and  murder¬ 
ed  each  other.  The  king  of  Tlatelolco  prepared  for 
war  with  many  horrid  ceremonies,  of  which  the  drink¬ 
ing  of  human  blood  was  one.  A  day  was  appointed 
for  attacking  Mexico.  Xiloman,  lord  of  Colhuacan, 
was  to  begin  the  attack,  afterwards  to  pretend  flight, 
in  order  to  induce  the  Mexicans  to  follow  him  \  after 
which  the  Tlatelolcos  were  to  fall  upon  their  rear. 
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For  fome  reafon,  however,  with  which  v.'e  are  not  ac¬ 
quainted,  the  Tlatelolcos  began  the  attack  without 
waiting  for  Xiloman  $  the  confequence  of  which  was, 
that  he  retired  in  difguft,  leaving  them  to  finifh  their 
battle  the  beft  way  they  could,  The  engagement  laft- 
ed  till  night,  when  the  Tlatelolcos  were  obliged  to 
retire.  Axayacatl,  during  the  night,  difpofed  of  his 
troops  in  all  the  roads  which  led  to  Tlatelolco,  ap¬ 
pointing  them  to  meet  in  the  market-place.  The  Tla¬ 
telolcos,  finding  themfelves  attacked  on  all  fides,  retir¬ 
ed  gradually  before  the  Mexicans,  until  at  laft  they 
were  forced  into  the  market-place,  where  they  found 
themfelves  worfe  than  ever  on  account  of  its  narrowneis, 
which  did  not  allow  them  room  to  aft.  The  king  flood 
on  the  top  of  the  great  temple,  encouraging  his  men  to 
exert  themfelves  againft  the  enemy.  His  w7ords,  how¬ 
ever,  had  now  loft  their  ufual  influence.  He  not  only 
was  not  obeyed,  but  was  reproached  with  cowardice 
becaufe  he  did  not  come  down  and  fight  among  the  reft. 

At  laft  the  Mexicans  arrived  at  the  temple,  and  af- 
cended  to  the  balcony  where  the  king  was.  He  inad& 
a  defperate  defence  for  a  little  ;  but  by  a  violent  pufli 
in  the  bread;  was  throwm  backwards  upon  the  fteps 
of  the  temple,  and  ftunned  or  perhaps  killed  by  the 
fall. 

The  Tlatelolcos  being  thus  reduced,  Axayacatl  next 
fet  out  on  an  expedition  againft  the  Matlazincas,  a 
tribe  in  the  vale  of  Toluca,  who  ftill  refufed  to  fub- 
mit  to  the  Mexican  yoke.  Having  proved  fuccefsful 
in  this  expedition,  he  undertook  to  fubdue  alfo  the 
northern  part  of  the  valley,  now  called  Valle  d ’  Ar- 
tlahuacan ,  particularly  Xiquipilco ,  a  confiderable  city 
and  ftate  of  the  Otomics,  whofe  chief  was  much  re¬ 
nowned  for  ftrength  and  bravery.  Axayacatl,  wrho 
like  wife  valued  himfelf  on  thefe  qualities,  encounter- 
cd  him  in  Angle  combat.  In  this,  however,  he  was  Axayacatl 
overmatched,  and  received  a  violent  wound  in  the  wounded 
thigh  )  after  which  he  would  have  been  taken  prifoner,  m 
had  not  fome  young  Mexicans  made  a  defperate  effort  Sreat  ^an” 
for  his  refeue.  NotwithAanding  this  difafter,  Axaya-*5 
catl’s  army  gained  a  complete  vi&ory,  carrying  off 
X  1,060  prifoners,  among  whom  was  the  chief  of  the 
Otomies  himfelf,  and  two  of  his  officers  who  had  at¬ 
tacked  the  king.  Thefe  chiefs  were  put  to  death  at 
an  entertainment  of  the  allied  kings,  the  fight  of  their 
agonies  not  interrupting  in  the  leaft  the  mirth  of  the 
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feaA  \  fo  much  were  they  familiarized  to  the  Aieddins 
of  human  blood. 

He  was  fucceeded  by  his  elder  brother  Tizoc.Is  fucceed- 
Hc  intended  to  have  built  a  larger  temple  than  any ecl  by  -ki¬ 
th  at  had  yet  been  feen  in  Mexico,  though  that  origi-zoc* 
nally  built  had  been  greatly  enlarged  by  fome  of  his 
predeceffors.  For  this  purpofe  he  colle£ted  a  great 
quantity  of  materials  \  but  before  he  could  bring  his 
projects  to  bear,  he  was  taken  off  by  a  confpiracy  of 
his  fubje&s.  During  the  reign  of  Tizoc,  the  Acol- 
huacans  made  war  upon  the  Huexotzincas,  ruined 
their  city,  and  conquered  their  territory.  Nezahual- 
pilli  alfo,  the  Acolhuacan  monarch,  though  he  had 
already  feveral  wives,  had  not  made  any  of  them 
queen,  having  wifiied  to  confer  that  honour  upon  one 
of  the  royal  family  of  Mexico.  Tizoc  readily  gave 
him  one  of  his  grand-daughters,  who  had  a  fifier  of 
fingular  beauty  named  Xocot%in .  The  friendfhip  be¬ 
twixt  thefe  two  ladies  was  fuch,  that  the  one  could 
J  C  Z  not 
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not  think  of  being  feparated  from  the  other  ;  for  which 
reafon  the  new  queen  fought  and  obtained  permiflion  to 
take  her  filter  along  with  her  to  Tezcuco.  Xocotzin 
had  not  been  long  there  before  the  king  fell  in  love 
with  her,  and  married  her  with  the  title  of  queen  like- 
wile.  Soon  after  this  fecond  marriage,  the  firlt  queen 
brought  forth  a  fon  named  Cacamat%m ,  who  fucceeded 
him  in  the  throne,  and  was  afterwards  taken  prifoner 
by  the  Spaniards. 

Aliuitzotl,  the  brother  of  Tizoc,  fucceeded  him  in 
the  kingdom  of  Mexico.  His  fird  object  was  to  finiih 
the  great  temple  begun  by  his  predecelfor  ;  and  fuch 
was  the  number  of  workmen,  that  it  was  completed  in 
four  years.  During  the  time  that  it  was  building,  the 
king  employed  himfclf  in  making  war  with  different 
nations,  refer ving  all  the  prifoners  he  took  for  vi&ims 
at  the  dedication  of  the  temple.  The  number  of  pri¬ 
foners  facrificed  at  this  dedication  is  faid  by  Torque- 
mada  to  have  been  72,324  ;  by  other  hidorians  64,060. 
The  miferable  victims  were  ranged  in  two  files,  each  a 
mile  and  a  half  in  length,  terminating  at  the  temple. 
The  fame  year  another  temple  was  built  by  a  feuda¬ 
tory  lord,  in  imitation  of  the  great  one  built  by  the 
king  y  at  the  dedication  of  which  a  vafl  number  of 
prifoners  were  alfo  facrificed.  Thcfe  temples  were  de¬ 
dicated  in  i486.  In  1487  happened  a  violent  earth¬ 
quake  ;  and  Chimalpopoca  king  of  Acolhuacan  died, 
who  was  fucceeded  by  Totoquihuatzin  II. 

Ahuitzotl  died  in  1502,  of  a  diforder  produced  by 
a  contufion  in  his  head.  At  the  time  of  his  death,  the 
Mexican  empire  was  brought  to  its  utmod  extent.  His 
fucceffor,  Montezuma  Xocojot%in  or  Montezuma  Ju¬ 
nior,  was  a  perfon  of  great  bravery,  befides  which  he 
was  like  wife  a  prieft,  and  held  in  great  eflimation  on 
account  of  his  gravity  and  the  dignity  of  his  deport¬ 
ment.  His  elefti'on  was  unanimous  ;  and  the  nobles 
congratulated  themfelvcs  on  the  happinefs  the  coun¬ 
try  was  to  enjoy  under  him,  little'  thinking  how  ffiort 
the  duration  of  their  happinefs  or  of  their  empire  was 
to  be. 

The  firft  care  of  the  new  monarch,  as  ufual,  was 
to  procure  victims  for  the  barbarous  facrifices  to  be 
made  at  his  coronation.  The  people  of  Atlixco,  who 
had  again  ffiaken  off  the  Mexican  yoke,  were  t*e 
fufferers  on  this  occafion,  being  once  more  reduced, 
though  not  without  greatHofs  on  the  part  of  the  Mexi¬ 
cans,  fome  of  whofe  braveft  officers  periffied  in  the 
war.  The  ceremony  of  coronation  was  performed 
with  fuch  pomp  as  had  never  been  feen  before  in 
Mexico  ;  but  no  fooner  was  this  ceremony  over  than 
Montezuma  began  to  difeover  a  pride  which  nobody 
had  fufpe&ed  before.  All  his  predeceffors  had  been 
accufiomed  to  confer  offices  upon  perfons  of  merit, 
and  thofe  who  appeared  the  mod  able  to  difeharge 
them,  without  any  partiality  as  to  birth  or  wealth. 
Montezuma,  however,  disapproved  of  the  condud  of 
his  predeceffors,  under  pretence  that  the  plebeians 
fhould  be  employed  according  to  their  rank  5  for  that 
in  all  their  atfions  the  bafenefs  of  their  birth  and  the 
mcannefs  of  their  education  appeared  :  and  in  confe- 
quence  of  this  maxim  he  deprived  all  the  commoners  of 
the  offices  they  held  about  the  court,  declaring  them 
incapable  of  holding  any  for  the  future.  AH  the 
royj  fervants  now  were  people  of  rank.  Befides 
thofe  who  lived  in  the  palace,  600  feudatory  lords  and 
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nobles  came  to  pay  court  to  him.  They  paffed  the  Mexic*. 
whole  day  in  the  antichamber,  where  none  of  their  fer-  L“ r — J 
vants  were  permitted  to  enter  ;  converfing  in  a  low 

voice,  and  waiting  the  orders  of  their  lovereign _ 

1  he  fervants  of  thefe  lords  were  fo  numerous  that  they 
occupied  three  fmall  courts  of  the  palace,  and  many 
waited  in  the  ftreets. 

In  every  refpeft  Montezuma  kept  up,  as  far  as  was  VtagniL 
poffible,  an  extravagant  appearance  of  dignity.  Hiscence  dif- 
kitchen  utenfils  were  of  the  fined  earthen  ware,  andplayedin 
his  tablecloths  and  napkins  of  the  fined  cotton;  buthlSpai*Cr 
none  of  thefe  ever  ferved  the  emperor  more  than  once, 
being  immediately  made  a  prefent  of  to  fome  noble¬ 
man.  The  veffels  in  which  his  chocolate  and  other 
drinks  from  cocoa  were  prepared,  were  all  of  gold,  or 
fome  beautiful  fea-ffiell,  or  naturally-formed  veffels, 
curioudy  varnifhed.  He  had  alfo  gold  plate,  but  it. 
was  ufed  only  on  particular  occafions  in  the  temple. 

The  number  and  variety  of  his  dilhes  adoniflied  the 
Spaniards.  He  took  great  delight  in  the  cleanlinefs  of 
his  own  perfon,  and  of  every  thing  about  him.  He 
bathed  regularly  every  day,  and  had  baths  in  all  his 
palaces.  Every  day  he  wore  four  dreffes,  never  ufing 
again  thofe  which  he  had  put  off,  but  referving  them 
as  largeffes  for  the  nobility,  or  thofe  who  had  didin- 
guiffied  themfelves  in  war.  The  expence  of  all  this 
rendered  him  very  difagreeable  to  a  great  number  of 
his  fubje&s  ;  though  others  were  pleafed  with  the 
readinefs  he  Ihowed  to  relieve  the  neceffities  of  indivi¬ 
duals,  and  his  generofity  in  rewarding  his  generals  and 
miniders  who  deferved  it.  Among  other  actions 
worthy  of  imitation,  he  appointed  the  city  of  Colhuaean 
as  an  hofpital  for  all  invalids,  who  after  having  faithful¬ 
ly  ferved  the  crown  either  in  the  civil  or  military  line, 
required  a  providon  on  account  of  their  age  and  in¬ 
firmities.  In  this  plaee  they  were  maintained  and  at¬ 
tended  at  the  expence  of  the  king. 

The  reign  of  Montezuma,  even  before  the  arrival 
of  the  Spaniards,  was  far  from  being  fo  glorious  with 
regard  to  his  fucceffes  in  war  as  thofe  of  his  predecef¬ 
fors  had  been.  He  reduced  indeed  one  rebellious  pro-  j^s  ^uc 
vince,  and  conquered  another  which  had  never  before  ceftful  war 
been  fubjngated  ;  but  in  his  war  with  Tlafcala  he  was  with  Tlaf- 
by  no  means  fuccefsful.  This  was  but  a  fmall  repu-  ca^a* 
blic  at  no  great  didance  from  the  capital,  but  the  in¬ 
habitants  were  remarkable  for  their  bravery  and  inde¬ 
pendent  fpirit.  The  neighbouring  dates,  however, 
who  had  been  reduced  by  the  Mexicans,  envious  of 
their  liberty  and  profperity,  exafperated  the  Mexicans 
againd  them,  by  reprefenting  that  the  Tlafcalans  were 
defirous  of  making  themfelves  maders  of  the  maritime 
provinces  on  the  Mexican  gulf,  and  that  by  their  com¬ 
merce  with  thefe  provinces  they  were  increafing  their 
wealth  and  power,  and  gaining  the  hearts  of  the  peo¬ 
ple  with  whom  they  were  to  traffic.  In  confcquence 
of  this  reprefentation,  drong  garrifons  were  placed  on 
the  frontiers  of  Tlafcala,  to  obdiiud  the  commerce  of 
the  inhabitants,  and  thus  to  deprive  them  of  the  means 
of  obtaining  fome  of  the  neceffarics  of  life.  The  1  la- 
fcalans  complained  ;  but  received  no  other  anfwer  than 
that  the  king  of  Mexico  was  lord  of  all  the  world,  and 
that  the  Tlafcalans  mud  fubmit  and  pay  tribute  to  him. 

The  Tlafcalans  returned  a  fpirited  anfwer  to  this  in- 
folent  fpeecli,  and  began  to  fortify  their  frontier. 

They  had  already  enclofed  all  the  lands  of  the  repu¬ 
blic 


cans  of  the 
arrival  of 
a  new 
people. 


M  E  X  [  757 

Mexico,  blic  with  intrench  men  ts  \  and  to  thefe  they  now  add- 
-v~“'  ed  a  wall  of  fix  miles  in  length  on  the  weft  fide,  where 
an  invafton  was  molt  to  be  apprehended  }  and  fo  well 
did  they  defend  themfelves,  that  though  they  were  fre¬ 
quently  attacked  by  the  neighbouring  Hates  in  alliance 
with  Mexico,  or  fubjed  to  it,  not  one  of  them  was  able 
to  wreft  a  foot  of  ground  from  them.  1.  bus  a  continual 
feries  of  wars  and  engagements  took  place  between  the 
ft  ate  s  of  Mexico  and  this  republic,  which  continued  till 
57  the  arrival  of  the  Spaniards. 

Apprehen-  During  the  remainder  of  Montezuma’s  reign  the 
(ions  enter-  empire  was  difturbed  by  various  rebellions,  of  which 
the  Mexi-  the  accounts  are  not  fufficiently  interefting  to  merit 
a  particular  detail  \  but  in  the  year  1508,  Monte¬ 
zuma  began  to  entertain  apprehenfions  of  that  fatal 
event  which  at  length  overtook  him.  An  expedition 
having  been  undertaken  againft  a  very  diftant  region 
named  Amatla,  the  army  in  marching  over  a  lofty 
mountain  were  attacked  by  a  furious  north  wind,  ac¬ 
companied  with  fnow ;  which  made  great  havock  in  the 
army,  many  of  them  perilhing  with  cold,  and  others 
being  killed  by  the  trees  rooted  up  by  the  wind.  The 
remains  of  the  army  continued  their  march  to  Amat¬ 
la,  where  they  were  almoft  all  killed  in  battle.  By  this 
and  other  calamities,  together  with  the  appearance  of 
a  comet,  the  Mexicans  xvere  thrown  into  the  utmoft 
confternation.  Montezuma  was  fo  terrified  by  thefe 
omens,  that  having  in  vain  confulted  his  aftrologers, 
he  applied  to  the  king  of  Acolhuacan,  who  was  re¬ 
ported  to  be  very  Ikilful  in  divination.  Nezahualpilli 
having  conferred  with  him  upon  the  fubjeft,  told 
Montezuma  that  the  comet  prefaged  fome  calamity 
which  was  about  to  befal  their  kingdoms  by  the  arrival 
of  a  new  people :  but  this  being  unfatisfa&ory  to  the 
emperor,  the  king  of  Acolhuacan  challenged  him  to 
a  game  at  foot-ball,  ftaking  the  truth  of  his  predi&ion 
on  the  ifliie  of  the  game.  Montezuma  loft  the  game, 
but  did  not  yet  aequiefee  in  the  truth  of  his  prediction. 

He  therefore  applied  to  a  celebrated  aftrologer,  whom 
it  feems  he  had  not  vet  confulted  \  but  he  confirmed 
the  interpretation  of  Nezahualpilli :  for  which  the  em¬ 
peror  caufed  his  houfe  to  be  pulled  down,  Jfnd  himfelf 
buried  in  the  ruins. 

Conqueftof  Mexico  itfelf  was  firft  difeovered,  though  imper- 
2\4exico  un-  fe£tly,  by  a  Spaniard  named  Nune%  de  Balboa;  but  in 
Corte*611  ^  1  ^8  the  conqueft  of  it  was  undertaken  by  a  celebrat¬ 
ed  adventurer  named  Ferdinando  Cortes .  On  the  ioth 
of  Februarv  1^9,  he  fet  fail  from  the  Havannah  in 


Cuba  *,  and  foon  landed  on  the  ifiand  of  Cozumel,  on 
the  coaft  of  Yucatan,  difeovered  the  preceding  year. 
Here  he  joined  one  of  his  officers  named  Pedro  d' Al¬ 
var  edo,  who  had  arrived  fome  days  before,  and  colleCled 
fome  booty  and  taken  a  few  prifoners.  But  the  gene¬ 
ral  feverelv  ccnfured  his  conduCl  \  and  the  prifoners 
were  difmiffed,  after  they  had  been  informed  by  an 
Indian  interpreter  named  Melchior,  that  fuch  injuries 
were  entirely  difagreeable  to  the  intentions  and  withes 
of  Cortes.  Here  he  muftered  his  army,  and  found 
that  it  amounted  to  508  foldiers,  16  horfemen,  and 
109  mechanics,  pilots,  and  mariners.  Having  encou¬ 
raged  his  men  by  a  proper  fpeech,  and  releafed,  by 
means  of  fome  Indian  ambafladors,  a  Spaniard  named 
Jerom  de  Aguilar ,  who  had  been  detained  a  prifoner 
for  eight  years,  he  proceeded  to  the  river  Tabafco, 
where  he  hoped  to  be  received  in  a  friendly  manner, 
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as  one  Grijalva  had  been  a  fliort  time  before 
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unknown  caufe,  he  was  violently  attacked 
however,  the  fuperiority  of  the  Spanilh 
decided  the  viClory,  and  the  inhabitants 
to  own  the  king  of  Caftile  as  their  fo- 

vereign. 

The  Spaniards  then  continued  their  courfe  weft- 
ward,  to  the  harbour  of  St  Juan  de  Ullua  \  where  they 
were  iaet  by  two  Mexican  canoes,  which  carried  two 
ambafladors  from  the  emperor  of  that  country,  and 
fhowed  the  greateft  figns  of  peace  and  amity.  Their 
language  was  unknown  to  Aguilar  j  but  one  of  the 
female  prifoners  above  mentioned  underftood  it,  and 
tran Hated  it  into  the  Yucatan  tongue  ^  after  which 
Aguilar  interpreted  the  meaning  in  Spanilh.  This 
Have  was  afterwards  named  Donna  Marina ,  and  proved 
very  ufeful  in  their  conferences  with  the  natives.  ^ 


At  this  time  the  Mexican  empire,  according  to  Dr  State  of  the 
Robertfon,  was  arrived  at  a  pitch  of  grandeur  to  empire  at 
which  no  fociety  had  ever  attained  in  fo  lhort  a  pe- that  ume* 
riod.  Though  it  had  fubfifted  only  for  130  years, 
its  dominion  extended  from  the  north  to  the  fouth 
fea,  over  territories  ftretching  about  500  leagues  from 
eaft  to  weft,  and  more  than  200  from  north  to  fouth  \ 
comprehending  provinces  not  inferior  in  fertility,  po¬ 
pulation,  and  opulence,  to  any  in  the  torrid  zone. — 

Though  by  nature  Montezuma  pofleffed  a  good  deal 
of  courage  and  refolution  \  yet  from  the  firft  moment 
that  the  Spaniards  appeared  on  his  coaft,  he  difeover¬ 
ed  fymptoms  of  timidity  and  embarraffment,  and  all 
his  fubjedls  were  embarraffed  as  well  as  himfelf.  Ihe 
general  difmay  which  took  place  on  this  occafion  was 
partly  owing  to  the  ftrange  figure  the  Spaniards  made, 
and  the  prodigious  power  of  their  arms  \  but  partly 
alfo  to  the  following  circumftance.  An  opinion  pre¬ 
vailed  almoft  univerfally  among  the  Americans,  that 
fome  dreadful  calamity  impended  over  their  heads, 
from  a  race  of  formidable  invaders  who  fhould  come 
from  regions  towards  the  riling  fun,  to  overrun  and 
dcfolate  their  country. 

By  means  of  his  two  interpreters,  Donna  Marina 
and  Aguilar,  Cortes  learned  that  the  chiefs  of  the 
Mexican  embaffy  were  deputies  from  Pilpatoe  and 
Teutile  *,  the  one  governor  of  a  province  under  the 
emperor,  and  the  other  the  commander  of  all  his  forces 
in  that  province  :  the  purport  of  their  embaffy  was  to 
inquire  what  his  intentions  were  in  viliting  their  coafts, 
and  to  offer  him  what  afliftance  lie  might  need  in  order 
to  continue  his  voyage.  Cortes,  in  his  turn,  alfo  pro- 
fefifed  the  greateft  friendlhip  and  informed  the  ambaffa- 
dors,  that  he  came  to  propofe  matters  of  the  utmoft  con- 
fequence  to  the  welfare  of  the  prince  and  his  kingdom  } 
which  he  would  more  fully  unfold  in  perfon  to  the  go- 
vernor  and  the  general.  Next  morning,  without  wait-  Cortes  laj|ds 
ing  for  any  anfwer,  he  landed  his  troops,  his  horfes,  and  ,nd  fortifies 
his  artillery  ;  began  to  ere£l  huts  for  his  men,  and  to  his  camp, 
fortify  his  camp. 

The  next  day  the  ambafladors  had  a  formal  audi¬ 
ence  ;  at  which  Cortes  acquainted  them,  that  he  came 
from  Don  Carlos  of  Auftria,  king  of  Caftile,  the 
greateft  monarch  of  the  eaft,  and  was  intruded  with 
propofitions  of  fuch  moment,  that  he  would  impart 
them  to  none  but  the  emperor  himfelf,  and  therefore 
required  to  be  conduced  immediately  to  the  capi¬ 
tal.  This  demand  produced  the  greateft  uneafmels; 
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f  ^e^lc0>  and  the  ambaffadors  did  all  in  their  power  to  dif- 
6l  fuade  Cortes  from  liis  dcfign,  endeavouring  to  con- 
Tbe  Indi-  ciliate  his  good  will  by  the  prefents  fent  him  by 
ans  endea-  Montezuma.  Thefe  they  introduced  with  great  pa- 
ifuade^hn*  V2L<^e’  anc*  con^^ed  of  fine  cotton  cloth,  of  plumes  of 
fronigoing  var*ous  colours,  and  of  ornaments  of  gold  and  filver 
to  the  capi~to  a  confiderable  value,  the  workmanfhip  of  which  ap- 
tal,  but  in  peared  to  be  as  curious  as  the  materials  were  rich, 
vam.  But  thefe  prefents  ferved  only  to  excite  the  avidity  of 
the  Spaniards,  and  to  increafe  their  defire  for  be¬ 
coming  matters  of  a  country  which  abounded  with  fo 
many  precious  commodities.  Cortes  indeed  could 
fcarcely  reft  rain  himfelf  fo  far  as  to  hear  the  argu¬ 
ments  made  ufe  of  by  the  ambaffadors  to  diffuade 
him  from  going  to  the  capital ;  and,  in  a  haughty, 
determined  tone,  infilled  on  his  former  demand  of 
being  admitted  to  a  perfonal  interview  with  their  fo- 
vereign. 

During  this  converfation,  fome  painters  in  the  re¬ 
tinue  of  the  Mexican  chiefs  had  been  diligently  em¬ 
ployed  in  delineating,  upon  white  cotton  cloths,  figures 
of  the  fhips,  horfes,  artillery,  foldiers,  and  whatever  elfe 
attra£lcd  their  eyes  as  lingular. 

While  exerting  their  utmoft  efforts  in  reprefenting 
a/wdnted  wonder^ul  things,  meffengers  were  immediate- 

withhis €  dcfpatched  to  Montezuma  with  the  pictures,  and  a 
full  account  of  every  thing  that  had  palled  fince  the 
arrival  of  the  Spaniards,  together  with  fome  European 
curiolities  to  Montezuma  j  which  Cortes  believed 
would  be  acceptable  on  account  of  their  novelty.  The 
Mexican  monarchs  had  couriers  polled  at  proper  illa¬ 
tions  along  the  principal  roads  \  and  as  thefe  were 
trained  to  agility  by  a  regular  education,  they  convey¬ 
ed  intelligence  with  furprifing  rapidity.  Though  the 
city  in  which  Montezuma  refided  was  above  180  miles 
from  St  Juan  de  Ullua,  Cortes’s  prefents  were  carried 
thither,  and  an  anfwer  returned  to  his  demands,  in  a 
few  days.  As  the  anfwer  was  unfavourable,  Montezu¬ 
ma  had  endeavoured  to  mollify  the  Spanilh  general  by 
the  richnefs  of  his  prefents.  Thefe  confifted  of  the 
manufa&urcs  of  the  country  ;  cotton  fluffs  fo  fine,  and 
of  fucli  delicate  texture,  as  to  refemble  filk )  pictures  of 
animals,  trees,  and  other  natural  objcdls,  formed  with 
feathers  of  different  colours,  difpofed  and  mingled 
with  fuch  Ikill  and  elegance  as  to  rival  the  works  of 
the  pencil  in  truth  and  beauty  of  imitation.  But 
what  chiefly  attrafted  their  attention,  were  two  large 
plates  of  a  circular  form  j  one  of  maftive  gold  repre¬ 
fenting  the  fun,  the  other  of  filver  reprefenting  the 
moon.  Thefe  were  accompanied  with  bracelets,  col¬ 
lars,  rings,  and  other  trinkets  of  gold  ;  and  that  no¬ 
thing  might  be  wanting  which  could  give  the  Spaniards 
a  complete  idea  of  what  the  country  afforded,  fome 
boxes  filled  with  pearls,  precious  flones,  and  grains  of 
gold  unwrought,  as  they  had  been  found  in  the  mines 
or  rivers,  were  fent  along  with  the  reft.  Cortes  re¬ 
ceived  all  with  an  appearance  of  the  mofl  profound 
refpeft  for  Montezuma  ;  but  when  the  Mexicans, 
prefuming  upon  this,  informed  him,  that  their  mafter, 
though  he  defired  him  to  accept  of  what  he  had  fent 
as  a  token  of  his  regard  for  the  prince  whom  he  re- 
prefented,  would  not  give  his  confent  that  foreign 
troops  fhould  approach  nearer  to  his  capital,  or  even 
allow  them  to  continue  longer  in  his  dominions,  Cortes 
declared  in  a  manner  more  refolute  and  peremptory 
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than  formerly,  that  lie  muft  infill  on  his  firft  demand  ^  Mexico, 
as  he  could  not,  without  difhonour,  return  to  his  own  J 

fovereign  until  he  was  admitted  into  the  prefence  of 
the  prince  whom  he  was  appointed  to  vifit  in  his  name. 

The  pufillanimity  of  the  Indian  monarch  afforded 
time  to  the  Spaniards  to  take  meafures  which  would 
have  been  out  of  their  powTer  had  they  been  vigoroufiy 
attacked  on  their  firft  refufal  to  obey  his  orders. 

Cortes  ufed  every  method  of  fecuring  the  affe&ions  of 
the  foldiers  ;  which  indeed  was  very  neceflarv,  as 
many  of  them  began  to  exclaim  againft  the  ra'fhnefs 
of  his  attempt  in  hading  them  againft  the  whole  force  ^ 
of  the  Mexican  empire.  In  a  fhort  time  Teutile  ar-Montezu- 
rived  with  another  prefent  from  Montezuma,  and  maperemp- 
together  with  it  delivered  the  ultimate  orders  of  that  t0I%  co™- 
monarch  to  depart  inftantly  out  of  his  dominions  $  and  Cleave  hh 
when  Cortes,  inftead  of  complying  with  his  demands,  dominions, 
renewed  his  requeft  of  audience,  the  Mexican  imme¬ 
diately  left  the  camp  with  ftrong  marks  of  furprife  and 
refentment.  Next  morning,  none  of  the  natives  ap¬ 
peared  }  all  friendly  correfpondence  feemed  to  be  at  an 
end,  and  hoftilities  were  expelled  to  commenee  every 
moment.  A  fudden  confternation  enfued  among  the 
Spaniards,  and  a  party  was  formed  againft  him  by  the 
adherents  of  Velafques  •,  who  took  advantage  of  the  oc- 
cafion,  and  deputed  one  of  their  number,  a  principal  of¬ 
ficer,  to  remonftrate,  as  if  in  name  of  the  whole  army, 
againft  his  rafhnefs,  and  to  urge  the  neceffity  of  his 
returning  to  Cuba.  Cortes  received  the  meflage  with¬ 
out  any  appearance  of  emotion  j  and  as  he  well  knew 
the  temper  and  wifties  of  his  foldiery,  with  much  com¬ 
placency  he  pretended  to  comply  with  the  requell  now 
made  him,  and  ifiued  orders  that  the  army  fhould  be 
in  readinefs  next  day  to  embark  for  Cuba.  Upon 
hearing  this,  the  troops,  as  Cortes  had  expelled,  were 
quite  outrageous  :  they  pofitively  refufed  to  comply 
with  thefe  orders,  and  threatened  immediately  to  choofe 
another  general  if  Cortes  continued  to  infill  on  their 
departure. 

Our  adventurer  was  highly  pleafed  with  the  difpo- 
fition  which  now  appeared  among  his  troops  :  never- 
thelefs,  diffembling  his  fentiments,  he  declared,  that 
his  orders  for  embarking  had  proceeded  from  a  per- 
fuafion  that  it  was  agreeable  to  his  fellow-foldiers,  to 
whofe  opinion  he  had  facrificed  his  own  my  but  now  he 
acknowledged  his  error,  and  was  ready  to  refume  his 
original  plan  of  operation.  This  fpeech  was  highly 
applauded  }  and  Cortes,  without  allowing  his  men 
time  to  cool,  fet  about  carrying  his  defigns  into  exe- 
cution.  In  order  to  give  a  beginning  to  a  colony,  he  Villa  Rica 
affembled  the  principal  perfons  in  his  army,  and  byf°un^' 
their  fuffrages  eledled  a  council  and  magiftrates,  in 
whom  the  government  wras  to  be  veiled.  The  perfons 
chofen  were  moll  firmly  attached  to  Cortes  *,  and  the 
new  fettlement  had  the  name  of  Villa  Rica  de  la  Ve?'a 
Gru%  ;  that  is,  the  rich  town  of  the  true  crofs.  ^7 

Before  this  court  of  his  own  making,  Cortes  did  The  go- 
not  hefitate  at  refigning  all  his  authority,  and  wasvernment 
immediately  re-cle§ed  chief-juftice  of  the  colony , of  tlie 
and  captain-general  of  his  army,  with  an  ample  com- Cortes, 
million,  in  the  king’s  name,  to  continue  in  force  till 
the  royal  pleafure  fhould  be  farther  known.  The 
foldiers  eagerly  ratified  their  choice  by  loud  acclama¬ 
tions  $  and  Cortes,  now  confidcring  himfelf  as  no 
longer  accountable  to  any  fubje£l,  began  to  affume  a 
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Mexico,  much  greater  degree  of  dignity,  and  to  exercife  more 
V"  extenfive  powers  than  he  had  done  before. 

Cortes  having  thus  ftrengthened  himfelf  as  well  as 
he  could,  refolved  to  advance  into  the  country  ;  and 
to  this  he  was  encouraged  by  the  behaviour  of  the 
cacique  or  petty  prince  of  Zempoalla,  a  confiderable 
town  at  no  great  diftance.  Here  he  was  received  in 
the  moll  friendly  manner  imaginable,  and  had  a  re- 
fpe6l  paid  towards  him  almoft  equivalent  to  adora¬ 
tion.  The  cacique  informed  him  of  many  particu¬ 
lars  relating  to  the  chara&er  of  Montezuma.— He 
-^nt°ld  him  that  he  was  a  tyrant,  haughty,  cruel,  and 
fufpicious  ;  who  treated  his  own  fubje&s  with  arro¬ 
gance,  ruined  the  conquered  provinces  by  his  extor¬ 
tions,  and  often  tore  their  fons  and  daughters  from 
them  by  violence  \  the  former  to  be  offered  as  victims 
to  his  gods,  the  latter  to  be  referved  as  concubines 
for  himfelf  and  favourites.  Cortes,  in  reply,  artfully 
inlinuated,  that  one  great  object  of  the  Spaniards  in 
viliting  a  country  fo  remote  from  their  own  was,  to 
redrefs  grievances,  and  to  relieve  the  opprelfed  ;  and 
having  encouraged  him  to  hope  for  this  interpofi- 
tion  in  due  time,  continued  his  march  to  (.luiabiflan,  the 
territory  of  another  cacique,  and  where,  by  the  friendly 
aid  of  the  Indians,  a  Spanifh  colony  was  foon  formed. 

During  the  relidence  of  Cortes  in  thefe  parts,  he  fo 
far  wrought  on  the  minds  of  the  caciques  of  Zem¬ 
poalla  and  Quiabiflan,  that  they  ventured  to  infult 
the  Mexican  powder,  at  the  very  name  of  which  they 
had  been  formerly  accuftomed  to  tremble.  Some  of 
Montezuma’s  officers  having  appeared  to  levy  the 
ufual  tribute,  and  to  demand  a  certain  number  of  hu¬ 
man  victims,  as  an  expiation  of  their  guilt  in  pre¬ 
fuming  to  hold  intercourfe  with  thofe  ftrangers  whom 
the  emperor  had  commanded  to  leave  his  dominions ; 
inltead  of  obeying  his  orders,  they  made  them  pri- 
foners,  treated  them  with  great  indignity,  and,  as 
their  fupcrftition  was  no  lefs  barbarous  than  Montezu¬ 
ma’s,  they  threatened  to  facrifice  them  to  their  gods. 

Though  Cortes  had  now  taken  fuch  meafures  as  in 
a  manner  enfured  his  fuccefs ;  yet  as  he  had  thrown 
off  all  dependence  on  the  governor  of  Cuba,  who  was 
his  lawful  fuperior,  and  apprehended  his  intereff  at 
court,  he  thought  proper,  before  he  fet  out  on  his  in¬ 
tended  expedition,  to  take  the  moll  effedlual  meafures 
againft  the  impending  danger.  With  this  view,  he 
perfuaded  the  magiftrates  of  his  colony  to  addrefs  a 
letter  to  the  king,  containing  a  pompous  account  of 
their  own  fervices,  of  the  country  they  had  difeovered, 
Sec.  and  of  the  motives  which  had  induced  them  to 
throw  off  their  allegiance  to  the  governor  of  Cuba, 
and  to  fettle  a  colonv  dependent  on  the  crown  alone, 
in  which  the  fupreme  power,  civil  as  well  as  military, 
had  been  veiled  in  Cortes  \  humbly  requelling  their 
fovereign  to  ratify  what  had  been  done  by  his  royal 
authority. 

Some  foldiers  and  failors,  fecretly  difaffeSled  to 
Cortes,  formed  a  delign  of  feizing  one  of  the  brigan¬ 
tines,  and  making  their  efcape  to  Cuba,  in  order  to 
give  fuch  intelligence  to  the  governor  as  might  en¬ 
able  him  to  intercept  the  veffel  which  was  to  carry 
the  treafure  and  defpatches  to  Spain.  This  confpiracy 
was  conduced  with  profound  fecrecy  5  but  at  the  mo¬ 
ment  when  every  thing  was  ready  for  execution,  the 
fecret  was  difeovered  by  one  of  the  affociates.  The  la- 
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tent  fpirit  of  difaffc£lion  which  Cortes  was  now  too  well  Mexico, 
convinced  had  not  been  extinguiftied  amongll  his  troops, v— — ^ 
gave  him  very  great  uneafinefs.  The  only  method  Cort^ 
which  he  could  think  of  to  prevent  fuch  confpiraeies  burns  his 
for  the  future  was  to  dellroy  his  fleet,  and  thus  deprive  fleet, 
his  foldiers  of  every  refource  except  that  of  conquell  : 
and  with  this  propofal  he  perfuaded  his  men  to  comply. 

With  univerfal  confent  therefore  the  Ihips  were  drawn 
afhore,  and,  after  being  ftripped  of  their  fails,  rigging, 
iron  work,  and  whatever  elfe  might  be  of  ufe,  they 
were  broke  in  pieces. 

Cortes  having  thus  rendered  it  neceffary  for  his 
troops  to  follow  wherever  he  chofe  to  lead,  began  his 
march  to  Zempoalla  with  500  infantry,  15  horle,  and 
flx  field  pieces.  The  reft  of  his  troops  being  lefs  lit 
for  aftive  fervice,  he  left  them  as  a  garrifon  in  Villa 
Rica,  under  the  command  of  Efcalante,  an  officer  of 
merit,  and  wrarmly  attached  to  his  interell.  The  ca¬ 
cique  of  Zempoalla  fupplied  him  with  provifions ;  and 
with  200  of  thofe  Indians  called  Taman*s ,  whole  of¬ 
fice,  in  a  country  where  tame  animals  were  unknown, 
was  to  carry  burdens,  and  perform  all  manner  of  fervile 
labour.  He  offered  likewife  a  confiderable  body  of 
troops  }  but  Cortes  was  fatisfied  with  400  y  taking  car8, 
however,  to  choofe  perfons  of  fuch  note,  that  they  might 
ferve  as  hoftages  for  the  fidelity  of  their  mailer. 

Nothing  memorable  happened  till  the  Spaniards 
arrived  on  the  coniines  of  the  republic  of  Tlafcaia. 

The  inhabitants  of  that  province  were  warlike,  tierce, 
and  revengeful,  and  had  made  confiderable  progrefs 
in  agriculture  and  fome  other  arts.  They  were  im¬ 
placable  enemies  to  Montezuma  5  and  therefore  Cortes 
hoped  that  it  would  be  an  ealy  matter  for  him  to  pro-  yo 
cure  their  friendlhip.  With  this  view,  four  Zem-  Set  ds  am- 
poallans  of  high  rank  were  fent  ambafladors  to  Tlaf-  bafiador*  to 
cala,  dreffed  with  all  the  badges  of  that  office 
among  the  Indians.  The  fenate  were  divided  in  their 
opinions  with  regard  to  the  propofals  of  Cortes  :  but 
at  lad  Magifcatzin,  one  of  the  oldeft  fenators,  and  a 
perfon  of  great  authority,  mentioned  the  tradition  of 
their  anceftors,  and  the  revelations  of  their  priells  5 
that  a  race  of  invincible  men,  of  divine  origin,  who 
had  power  over  the  elements,  Ihould  come  trom  the 
eaft  to  fubdue  their  country.  He  compared  the  re- 
femblance  which  the  ftrangers  bore  to  the  perfone 
figured  in  the  traditions  of  Mexico,  their  dominion 
over  the  elements  of  fire,  air,  and  water  ;  he  reminded  ' 
the  fenate  of  their  prodigies,  omens,  and  fignals, 
which  had  lately  terrified  the  Mexicans,  and  indicated 
forue  very  important  event ;  and  then  declared  his 
opinion,  that  it  would  be  ralhnefs  to  oppofe  a  force 
apparently  aflifted  by  heaven,  and  men  who  had  al¬ 
ready  proved,  to  the  fad  experience  of  thole  who  op- 
pofed  them,  that  they  were  invincible.  This  orator 
was  oppofed  by  Xicotencal,  who  endeavoured  to  prove 
that  the  Spaniards  were  at  bell  but  powerful  magi- 
cians :  that  they  had  rendered  tbemfelves  obnoxious 
to  the  gods  by  pulling  down  their  images  and  altars 
(which  indeed  Cortes  had  very  imprudently  done  at 
Zempoalla)  ;  and  of  confeqnence,  that  they  might  eafily 
be  overcome,  as  the  gods  would  not  fail  to  refent  fuch 
an  outrage.  He  therefore  voted  for  war,  and  advifed 
the  crufhing  of  thefe  invaders  at  one  blow. 

The  advice  of  Xicotencal  prevailed  ;  and  in  confe- 
quence  of  it,  the-  ambaffadors  were  detained  which 
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Tlaicala.  They  fuffered  him  with  his  army  drawn  up 
in  good  order,  to  pafs  a  ftrong  wall  between  two  moun- 
tain-,  which  might  have  been  very  advantageoufiy  de¬ 
fended  againit  him.  He  had  not  advanced  lar  beyond 
this  pafs,  however,  before  a  party  of  Tlafcalans  with 
plumes  were  di (covered,  which  denoted  that  an  army 
Avas  in  the  field.  Thefe  he  drove  before  him  by  a  de¬ 
tachment  of  fix  horfe,  obliged  them  to  join  another 
party,  and  then  reinforcing  the  advanced  detachment, 
charged  the  enemy  with  fuch  vigour  that  they  began  to 
retire.  Five  thoufand  Tlafcalans  then  ruftied  out  of 
their  hiding  places,  juft  as  the  infantry  came  up  to 
aftift  their  (lender  body  of  cavalry.  The  enemy  at¬ 
tacked  with  the  utmoft  fury  :  but  were  fo  much  dis¬ 
concerted  by  the  firft  difeharge  of  the  fire-arms,  that 
they  retreated  in  confufion,  furnifhing  the  Spaniards 
with  an  opportunity  of  purfuing  them  with  great 
{laughter.  Cortes,  however,  fuppofing  that  this  could 
not  be  their  whole  force,  advanced  with  the  utmoft 
caution,  in  order  of  battle,  to  an  eminence,  from  whence 
he  had  a  view  of  the  main  body  of  the  Tlafcalan  army 
commanded  by  Xicotencal,  confiding  of  no  feAver  than 
40,000  men.  By  thefe  the  fmall  army  of  Cortes  Avas 
entirely  furrounded  ;  Avhich  Xicotencal  no  fooner  per¬ 
ceived,  than  he  contra&ed  the  circle  Avith  incredible 
diligence,  Avhile  the  Spaniards  Avere  almoft  ovenvhelm- 
ed  Avith  fhowers  of  arroAvs,  darts,  and  ftones.  It  is  im- 
poftible  but  in  this  cafe  many  of  the  Spaniards  muft 
have  periftied,  had  it  not  been  for  the  infufficiency  of 
the  Indian  Aveapons.  This  circumftance  gave  the 
Spaniards  a  prodigious  advantage  over  them  ;  and 
therefore  the  Tlafcalans,  notAvithftanding  their  valour 
and  fuperiority  in  number,  could  accomplifti  no  more 
in  the  prefent  inftance,  than  to  kill  one  horfe  and  (light¬ 
ly  Avound  nine  foldiers. 

The  Tlafcalans  being  taught  by  this,  and  fome  fub- 
fequent  encounters,  how  much  they  Avere  inferior  to 
the  Spaniards,  began  to  conceive  them  to  be  really 
what  Magifcatzin  had  faid  •,  a  fuperior  order  of  beings, 
againft  Avhom  human  poAver  could  not  prevail.  In  this 
extremity  they  had  recourfe  to  their  priefts,  requiring 
them  to  reveal  the  caufes  of  fuch  extraordinary  events, 
and  to  declare  Avhat  means  they  {hould  take  to  repel 
fuch  formidable  invaders.  The  priefts,  after  many  fa- 
crifices  and  incantations,  delivered  their  refponfe,  That 
thefe  ftr angers  Avere  the  offspring  of  the  fun,  procreat¬ 
ed  by  his  animating  energy  in  the  regions  of  the  eaft  : 
that,  by  day,  Avhile  cherifhed  Avith  the  influence  of  his 
parental  beams,  they  were  invincible  \  but  by  night, 
Avhen  his  reviving  heat  Avas  withdraAvn,  their  vigour 
declined  and  faded  like  herbs  in  the  field,  and  they 
dAvindled  down  into  mortal  men.  In  confequence  of 
this,  the  Tlafcalans  a<fted  in  contradi&ion  to  one  of 
their  mod  eftablifhed  maxims  in  Avar,  and  ventured  to 
attack  the  enemy  in  the  night  time,  hoping  to  deftroy 
them  Avhen  enfeebled  and  furprifed.  But  the  Spanifti 
centinels  having  obferved  fome  extraordinary  move- 
But  are  de-ments  among  the  Tlafcalans,  gave  the  alarm.  Imme- 
fcated  and  diatefy  the  troops  Avere  under  arms,  and  fallying  out, 
defeated  their  antagonifts  Avith  great  (laughter,  with¬ 
out  allowing  them  to  approach  the  camp.  By  this  dif- 
after  the  Tlafcalans  Avere  heartily  difpofed  to  peace  ; 
but  they  Avere  at  a  lofs  to  form  an  adequate  idea  of 
the  enemies  they  had  to  deal  Avith.  They  could  not 
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he  dreAV  nearer  the  city  of  afeertain  the  nature  of  thefe  furprifmg  beings,  or  Avhe- 
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ther  they  were  really  of  a  benevolent  or  malignant  dif-  ^ 
pofition.  There  Avere  circumftances  in  their  behaviour 
Avhich  feemed  to  favour  each  opinion.  On  the  one 
hand,  as  the  Spaniards  conftantly  difmifftd  the  pri- 
foners  Avhom  they  took,  not  only  Avithout  injury,  but 
often  Avith  prefents  of  European  toys,  and  renewed 
their  offers  of  peace  after  every  Auclory  \  this  lenity 
amazed  people  accuftomed  to  the  exterminating  fyfteni 
of  Avar  known  in  America,  and  Avho  facrificed  and  de¬ 
voured  Avithout  mercy  all  the  captives  taken  in  battle  \ 
and  difpofed  them  to  entertain  fentiments  favourable 
to  their  humanity.  But,  on  the  other  hand,  as  Cor  tea 
had  feized  50  of  their  countrymen  Avho  brought  pro- 
vifions  to  their  camp,  and  cut  off  their  heads  ;  thit 
bloody  fpeclacle,  added  to  the  terror  occafioned  by 
the  fire-arms  and  horfes,  filled  them  Avith  dreadful  ideas 
of  their  ferocity.  Accordingly  they  addreffed  them 
in  the  following  manner  :  “  If  (faid  they)  you  are 
divinities  of  a  cruel  and  favage  nature,  we  prefent  to 
you  five  (laves,  that  you  may  drink  their  blood  and  eat 
their  fie fh.  If  you  are  mild  deities,  accept  an  offer¬ 
ing  of  incenfe  and  variegated  plumes.  If  you  are 
men,  here  is  meat,  bread,  and  fruit,  to  nourifti  you.” 

After  this  addrefs,  the  peace  Avas  foon  concluded,  toWhkiis 
the  great  fatisfa£tion  of  both  parties.  The  Tlafcalans  Srant*^ 
yielded  themfelves  as  vaffals  to  the  croAvn  of  Caftile, 
and  engaged  to  aftift  Cortes  in  all  his  operations  j  Avhile 
he  took  the  republic  under  his  prote&ion,  and  promifed 
to  defend  their  perfons  and  poffeftions  from  injury  and 
violence. 

Cortes  left  no  method  untried  to  gain  the  favour  and 
confidence  of  the  Tlafcalans }  Avhich,  hoAvever,  he  had 
almoft  entirely  loft,  by  his  untimely  zeal  in  deftroy ing 
their  idols  as  he  had  done  thofe  of  Zempoalla.  But  he 
deterred  from  this  ra(h  adlion  by  his  chaplain 
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Father  Bartholomew  de  Olmedo  ;  and  left  the  Tlafca¬ 
lans  in  the  undifturbed  exercifc  of  their  fuperftition, 
requiring  only  that  they  (hould  defift  from  their  horrid 


pra&ice  of  offering  human  vi&ims.  As  foon  as  ms  cortcs  c«n* 
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troops  Avere  fit  for  fervice,  he  refolved  to  continue  his  tinues  his 
march  towards  Mexico,  notAvithftanding  the  remon-ni arch  for 
ft  ranees  of  the  Tlafcalans,  Avho  looked  upon  his  deftrue- Mexicd* 
tion  as  unavoidable  if  he  put  himfelf  into  the  poAver  of 
fuch  a  faithlefs  prince  as  Montezuma.  But  the  empe¬ 
ror,  probably  intidimated  Avith  the  fame  of  his  exploits, 
had  refolved  to  admit  his  vifit ;  and  informed  Cortes  that 
he  had  given  orders  for  his  friendly  reception  at  Cholula, 
the  next  place  of  any  confequence  on  the  road  to  Mexico. 

Cortes  Avas  received  with  much  feeming  cordiality  ;  Xrea7cheI7 
but  6000  Tlafcalan  troops  Avho  accompanied  him  Avere  0f  Monte- 
obliged  to  remain  without  the  toAvn,  as  the  Cholulanszuma  anti 
refufed  to  admit  their  ancient  enemies  within  their  Pre-[^S;U‘ 
cin&s.  Yet  two  of  thefe,  by  difguifing  themfelves,  got  an  * 
into  the  city,  and  acquainted  Cortes  that  they  obferA^ed 
the  Avomen  and  children  belonging  to  the  principal  citi¬ 
zens  retiring  every  night  in  a  great  hurry,  and  that  fix 
children  had  been  facrificed  in  the  great  temple  *,  a  fign 
that  fome  Avarlikc  enterprife  Avas  at  hand.  At  the  fame 
time  Donna  Marina,  the  interpreter,  received  informa¬ 
tion  from  an  Indian  woman  of  diftin&ion,  Avhofe  con¬ 
fidence  (he  had  gained,  that  the  deflru&ion  of  the  Spa¬ 
niards  Avas  concerted  ;  that  a  body  of  Mexican  troop* 
lay  concealed  near  the  toAvn  ;  that  fome  of  the  ftrects 
were  barricaded,  in  others  deep  pits  or  trenches  Avere 
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dug,  and  (lightly  covered  over,  as  traps  into  which  the 
horfc  might  fall  \  that  Hones  and  mifiile  weapons  were 
collected  on  the  tops  of  the  temples,  with  which  to 
overwhelm  the  infantry  *,  that  the  fatal  hour  was  already 
at  hand,  and  their  ruin  unavoidable.  Cortes,  alarmed 
at  this  news,  fecretly  arreited  three  of  the  chief  priefts, 
from  whom  he  extorted  a  confeflion  that  confirmed  the 
intelligence  he  had  already  received.  As  not  a  mo¬ 
ment  was  to  be  loft,  he  inftantly  refolved  to  prevent  his 
enemies,  and  to  infli£t  on  them  fueh  dreadful  vengeance 
as  might  ftrike  Montezuma  and  his  fubje&s  with  terror. 
On  a  fignal  given,  the  troops  rufhed  out,  and  fell 
upon  the  multitude,  deftitute  of  leaders,  and  fo  much 
aftonilhed,  that  the  weapons  dropped  from  their  hands, 
and  they  flood  motionlels,  and  incapable  of  defence. 
While  the  Spaniards  attacked  them  in  front,  the  Tlaf- 
calans  did  the  fame  in  the  rear  \  the  ftreets  were  filled 
with  (laughter  j  the  temples,  which  afforded  a  retreat  to 
the  priefts  and  fome  leading  men,  were  fet  on  fire,  and 
they  perifhed  in  the  ilames.  At  length  the  carnage 
ccafed,  after  the  (laughter  of  6ooo  Cholulans,  without 
the  lofs  of  a  (ingle  Spaniard.  Cortes  then  releafed  the 
magiftrates  *,  and  reproaching  them  bitterly  for  their 
intended  treachery,  declared,  that  as  juftice  was  now 
apneafed,  he  forgave  the  offence  ;  but  required  them 
to  recal  the  inhabitants  who  had  fled,  and  re-eftabliih 
order  in  the  town. 

From  Cholula,  Cortes  advanced  dire&ly  towards 
Mexico  \  and  throughout  the  whole  of  his  journey  was 
entertained  with  accounts  of  the  oppreftions  and  cruel¬ 
ty  of  Montezuma.  This  gave  him  the  greateft  hope 
of  accomplishing  his  defign  ;  as  he  now  perceived  that 
the  empire  was  entirely  divided,  and  no  fort  of  unani¬ 
mity  prevailed  among  them.  No  enemy  appeared  to 
check  his  progrefs.  Montezuma  was  quite  irrefolute  } 
and  Cortes  was  almoft  at  the  gates  of  the  capital  be¬ 
fore  the  emperor  had  determined  whether  to  receive 
him  as  a  friend  or  oppofe  him  as  an  enemy.  But  as 
no  lign  of  open  hoftility  appeared,  the  Spaniards,  with¬ 
out  regarding  the  fluctuations  of  Montezuma’s  fenti- 
ments,  continued  their  march  to  Mexico,  with  great 
circumfpe&ion  and  the  ltricleft  difeipline,  though  with¬ 
out  feeming  to  fufpeft  the  prince  whom  they  were  about 
to  vifit. 

When  they  drew  near  the  city,  about  iooo  perfons 
who  appeared  to  be  of  diftinftion,  came  forth  to  meet 
them,  adorned  with  plumes,  and  clad  in  mantles  of  fine 
cotton.  Each  of  thefe,  in  his  order,  paffed  by  Cortes, 
and  faluted  him  according  to  the  mode  deemed  mod 
refpe&ful  and  fubmiftive  in  their  country.  They  an¬ 
nounced  the  approach  of  Montezuma  himfelf,  and  foon 
after  his  harbingers  came  in  fight.  There  appeared 
fir 11  200  perfons  in  an  uniform  drefs,  with  large  plumes 
of  feather^,  alike  in  falhion,  marching  two  and  two, 
in  deep  filence,  barefooted,  with  their  eyes  fixed  on  the 
ground.  There  were  followed  by  a  company  of  higher 
rank,  in  their  mod  (howy  apparel  :  in  the  midft  of 
wh  >m  was  Montezuma,  in  a  chair  or  litter  richly  or¬ 
namented  with  gold  and  feathers  of  various  colours. 
Four  of  his  principal  favourites  carried  him  on  their 
(boulders,  others  fupported  a  canopy  of  curious  work¬ 
man  dup  over  his  head.  Before  him  marched  three 
o  hr  rs  with  rods  of  gold  in  their  hands,  which  they 
lif  eel  up  on  high  at  certain  intervals  \  and  at  that  fig¬ 
nal  all  the  people  bowed  their  heads,  and  hid  their 
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faces,  as  unworthy  to  look  on  fo  great  a  monarch. 
When  he  drew  near,  Cortes  difmounting,  advanced 
towards  him  with  officious  hafte,  and  in  a  refpc&ful 
pofture, 


Mexu'fi 


At  the  fa  ne  time  Montezuma  alighted  from 


his  chair,  and  leaning  on  the  arms  of  two  of  his  near 
relations,  approached  with  a  tlow  and  i  ately  pace,  his 
attendants  covering  the  ttreet  with  cotton  cloths,  that 
he  might  not  touch  the  ground.  Cortes  accofted  him 
with  profound  reverence,  attcr  the  European  fafhion. 
He  returned  the  faluia.uon  according  to  the  mode  of 
his  country,  by  touching  the  earth  with  his  hand,  and 
then  killing  it.  This  ceremony  appeared  (ucli  amazing 
condefcenfion  in  a  proud  monarch,  who  fcaret-ly  deign¬ 
ed  to  confider  the  reft  of  mankind  as  of  the  fame  fpecics 
with  himfelf,  that  all  his  fubjeds  firmly  believed  thofe 
perfons,  before  whom  he  humbled  himfelf  in  this  man¬ 
ner,  to  be  fomething  more  than  human.  Accord¬ 
ingly,  as  they  marched  through  the  crowd,  the  Spa¬ 
niards  frequently,  and  with  much  fatisfa&ion,  heard 
themfelves  denominated  tcules ,  or  divinities.  Nothing 
material  paffed  in  this  fir  ft  interview.  Montezuma  con¬ 
ducted  Cortes  to  the  quarters  which  he  had  prepared 
for  his  reception  ;  and  immediately  took  leave  of  him 
with  a  politenefs  not  unworthy  of  a  court  more  refined  : 

<c  You  are  now  (fays  he),  with  your  brothers,  in  your 
own  houfe  \  refrefh  yourfelves  atter  your  fatigue,  and 
be  happy  until  I  return.”  The  place  allotted  to  the 
Spaniards  for  their  lodging  was  a  houfe  built  bv  the  fa¬ 
ther  of  Montezuma.  It  was  furrounded  by  a  (tone 
wall,  with  towers  at  proper  diftances,  which  fuvtd  for 
defence  as  well  as  for  ornament ;  and  its  apartments 
and  courts  were  fo  large  as  to  accommodate  both  he 
Spaniards  and  their  Indian  allies.  The  firft  care  of 
Cortes  was  to  take  precautions  for  his  fecurity,  by  plant¬ 
ing  the  artillery  fo  as  to  command  the  different  avenues 
which  led  to  it,  by  appointing  a  large  divifion  of  his 
troops  to  be  always  on  guard,  and  by  j^ofting  centinels 
at  proper  ftations,  with  injunctions  to  obferve  the  fame* 
vigilant  difeipline  as  if  they  were  within  fight  of  an 
enemy’s  camp. 

In  the  evening  Montezuma  returned  to  vifit  his 
guefts  with  the  fame  pomp  as  in  their  firft  interview  j 
and  brought  prefents  of  fuch  value,  not  only  to  Cortes 
and  to  his  officers,  but  even  to  the  private  men,  as 
proved  the  liberality  of  the  monarch  to  be  fui table  to 
the  opulence  of  his  kingdom.  A  long  conference  en- 
fued,  in  which  Cortes  learned  what  was  the  opinion  of  - 
Montezuma  with  refpeft  to  the  Spaniards.  It  was  an 
eftablifhed  tradition,  he  told  him,  among  the  Mexicans, 
that  their  anceftors  came  originally  from  a  remote  re¬ 
gion,  and  conquered  the  provinces  now  fubjeft  to  bis 
dominion  ;  that  after  they  were  fettled  there,  the  great 
captain  who  conduced  this  colony  returned  to  his  own 
country,  promifing,  that  at  fome  future  peiiod  his  de- 
feendents  ftiould  vifit  them,  affume  the  government, 
and  reform  their  eonftitutions  and  laws  ;  that,  from 
what  he  had  heard  and  feen  of  Cortes  and  his  followers, 
he  was  convinced  that  they  were  the  very  perfons 
whofe  appearance  their  prophecies  taught  them  to  ex- 
p^<51  \  that  accordingly  he  had  received  them,  not  as 
(hangers,  but  as  relations  of  the  fan  e  blo‘>d  and  pa¬ 
rentage,  and  defired  that  they  might  confider  tlum- 
felves  as  mafters  in  his  dominions  \  for  hoth  himfelf  and 
his  fubjefts  fhould  be  ready  to  comply  with  their  will, 
and  even  to  prevent  their  willies.  Cortes  made  a  re- 
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power  of  his  fovermgn,  ana 
JtiiD  into  that  country  j  artfully  en 
fram  his  difeourk,  that  it  might  coincide  as  much  as 
po  uble  wii.h  the  idea  which  Montezuma  had  formed 
concerning  the  origin  of  the  Spaniards.  Next  morn¬ 
ing,  Cortes  and  feme  of  his  principal  attendants  were 
admitted  to  a  public  audience  of  the  emperor.  The 
thr»  e  fubfequent  days  were  employed  in  viewing  the 
citv  ;  the  appearance  of  which,  'fo  lar  fuperior  in  the 
order  of  its  buildings  and  the  number  of  its  inhabi¬ 
tants  to  any  place  the  Spaniards  had  beheld  in  Ame¬ 
rica,  and  yet  fo  little  refembling  the  ftm&ure  of  an 
European  city,  filled  them  with  furprife  and  admira¬ 
tion. 

!  Mexico  is  fituated  in  a  large  plain,  environed  by 
mountains  of  fuch  height,  that  though  within  the  torrid 
zone,  the  temperature  of  its  climate  is  mild  and  health¬ 
ful.  All  the  moiliure  which  defoends  from  the  high 
grounds  i  colie (Red  in  feveral  lakes,  the  two  largefl  of 
which,  ot  about  90  milts  in  circuit,  communicate  with 
each  other  *  The  waters  of  the  one  arc  frefli,  thole  of 
the  other  braekhh.  On  the  banks  of  the  latter,  and 
on  fome  fmall  iflands  adjoining  to  them,  the  capital  of 
Montezuma’s  empire  was  built.  The  aecefs  to  the  city 
was  by  artificial  caufeways  or  llrcets,  formed  of  ftones 
and  earth,  about  30  feet  in  breadth.  As  the  waters  of 
the  lake,  during  the  rainy  feafon,  overflowed  the  flat 
country,  thefe  caufeways  were  of  confiderable  length. 
That  of  Tacuba  on  the  weft  a  mile  and  a  half ;  that  of 
Tezcuco  on  the  north- weft  three  miles  j  that  of  Cuoya- 
can  towards  the  fouth  lix  miles.  O11  the  eait  there  was 
no  caufeway,  and  the  city  could  be  approached  only  by 
canoes.  I11  each  of  thefe  caufeways  were  openings  at 
proper  intervals,  through  which  the  waters  flowed  5  and 
over  thefe  beams  of  timber  were  laid,  which  being  co¬ 
vered  with  earth,  the  caufeway  or  Itreethad  everywhere 
an  uniform  appearance.  As  the  approaches  to  the  city 
WTere  Angular,  its  conftruRion  was  remarkable.  Not 
only  the  temples  of  their  gods,  but  the  houfes  belonging 
to  the  monarch,  and  to  perfons  of  diftinefion,  were  of 
fuch  dimenflons,  that  in  comparifon  with  any  other 
buildings  which  had  been  difeovered  in  America,  they 
might  be  termed  magnificent -  The  habitations  of  the 
common  people  were  mean,  refembling  the  huts  of 
other  Indians.  But  they  were  all  placed  in  a  regular 
manner,  on  the  banks  of  the  canals  which  paffed  through 
the  city,  in  fome  of  its  diftricls,  or  on  the  fides  of  the 
ftreets  which  interfered  it  in  other  quarters.  In  feve¬ 
ral  places  were  large  openings  or  fquares,  one  of  which, 
allotted  for  the  great  market,  is  faid  to  have  been  fo 
fpacious  that  40,000  or  50,000  perfons  carried  on 
traffic  there.  In  this  city,  the  pride  of  the  New 
World,  and  the  noblefl  monument  of  the  induflry  and 
art  of  man,  while  unacquainted  with  the  ufe  of  iron, 
the  Spaniards,  who  are  moft  moderate  in  their  computa¬ 
tions,  reckon  that  there  were  at  leaft  60,000  inhabi¬ 
tants. 

But  how  much  foever  the  novelty  of  thofe  obje£b 
s_  might  amufe  or  aftonifh  the  Spaniard^,  they  felt  the 
utmofl  folicitude  with  refpeft  to  their  own  fltuation. 
From  a  concurrence  of  circumitances,  no  lefs  unexpect¬ 
ed  than  favourable  to  their  progrefs,  they  had  been 
allowed  to  penetrate  into  the  heart  of  a  powerful  king¬ 
dom,  and  were  now  lodged  in  its  capital,  without  hav- 
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the  dignity  and  mg  nee  met  with  open  oppofition  from  its  monarch.  Mexico. 

The  Tlafcalans,  however,  had  came  Illy  difluaded  them 
from  placing  fuch  confidence  in  Montezuma  as  to  en¬ 
ter  a  city  oi  fuch  a  peculiar  fituation  as  Mexico,  where 
that  prince  would  have  them  ai  mtrey,  lhut  up  as  it 
were  in  a  fnare,  frem  which  it  was  impofhble  to  eicapc. 

They  allured  them  that  the  Mexican  pritfts  had,  in 
the  name  of  the  gods,  eounfclkd  their  lovtreign  to  ad¬ 
mit  the  Grangers  into  the  capital,  that  he  might  cut 
them  off  there  at  one  blow  with  perfect  fecurily. 

The  Spaniards  now  perceived,  too  plainly,  that  the 
apprehenfions  of  their  allies  were  not  deftitute  of  foun¬ 
dation  >  that,  by  breaking  the  bridges  placed  at  certain 
intervals  on  the  caufeways,  or  by  dellroying  part  of 
the  caufeways  themfelvcs,  their  retreat  would  be  ren¬ 
dered  impracticable,  and  they  muft  remain  cooped  up  in 
the  centre  of  a  hofiile  city,  furrounded  by  multitudes 
fufficient  to  overwhelm  them,  and  without  a  poflibility 
of  receiving  aid  from  their  allies.  81 

Before  he  fet  out  from  Cholula,  Cortes  had  received  Some  hofti. 
advice  from  Villa  Rica,  that  Cualpopoca,  one  of  the 
Mexican  generals  on  the  frontiers,  having  affemblcd  an  Spaniards* 
army  in  order  to  attack  fome  of  the  people  whom  the  and  Mexi. 
Spaniards  had  encouraged  to  throw  off  the  Mexican  cans, 
yoke,  Efcalante  had  marched  out  with  part  of  the  gar- 
rifon  to  fupport  his  allies  j  that  an  engagement  had  en- 
fued,  in  'which,  though  the  Spaniards  were  viftorious, 
Efcalante,  with  feven  of  his  men,  had  been  mortally 
wounded,  his  horfc  killed,  and  one  Spaniard  had  been 
furrounded  by  the  enemy  and  taken  alive  that  the 
head  of  this  unfortunate  captive,  after  being  carried  in 
triumph  to  different  cities,  in  order  to  convince  the. 
people  that  their  invaders  were  not  immortal,  had  been 
fent  to  Mexico.  Cortes,  though  alarmed  with  this 
intelligence,  as  an  indication  of  Montezuma’s  hofiile 
intentions,  had  continued  his  march.  But  as  foon  as  he 
entered  Mexico  he  became  fenfible,  that,  from  an  exccfs 
of  confidence  in  the  fuperior  valour  and  difcipline  of  his 
troops,  as  well  as  from  the  difadvantage  of  having  no¬ 
thing  to  guide  him  in  an  unknown  country  but  the 
defe&ive  intelligence  which  he  received  from  people 
with  whom  his  mode  of  communication  was  very  im- 
perfc6t,  he  had  puflied  forward  into  a.  fituation,  where 
it  was  difficult  to  continue,  and  from  which  it  was  dan¬ 
gerous  to  retire.  Bifgrace,  and  perhaps  ruin,  was  the 
certain  eonfequence  of  attempting  the  latter.  The  fuc- 
cefs  of  his  enterprife  depended  upon  fupporting  the 
high  opinion  which  the  people  of  New  Spain  had  form¬ 
ed  with  refpeft  to  the  irrefiflible  power  of  his  arms. 

Upon  the  fir  ft  fymptom  of  timidity  011  his  part,  their 
veneration  would  ceafe,  and  Montezuma,  whom  fear 
alone  reftrained  at  prefent,  would  let  loofe  upon  him 
the  whole  force  of  his  empire.  At  the  fame  time,  he 
knew  that  the  countenance  of  his  own  fovereign  was  to 
be  obtained  only  by  a  feiies  of  viRories  5  and  that  no¬ 
thing  but  the  merit  of  extraordinary  luceefs  could  fereen 
his  conduct  from  the  cenfurc  cf  ii  regularity.  From  all 
thefe  confiderations,  it  was  necefiary  to  maintain  his 
ftation,  and  to  extricate  himfelf  out  of  the  difficulties  in 
which  one  bold  ftep  had  involved  him,  by  venturing 
another  ft  ill  bolder.  The  fituation  was  trying, 


upon  . .  .  .  .  s 

but  his  mind  was  equal  to  it ;  and  after  revolving  the  Cortes  fg- 
matter  with  deep  attention,  he  fixed  upon  a  plan  nof0|ves  t0 
lefs  extraordinary  than  daring.  He  determined  tofeizefeize  Mon- 
Montezuma  in  his  palace,  and  carry  him  a  prifoner  tote^unwm 
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Mexico*  the  Spanifh  quarters.  From  the  fuperllitious  veneration 

y .  1  of  the  Mexicans  for  the  perfon  of  their  monarch,  as  well 

as  their  implicit  fubmifiion  to  his  will,  he  hoped,  by 
having  Montezuma  in  his  power,  to  acquire  the  fupreme 
direction  of  their  affairs  ;  or  at  leaft,  with  fuch  a  facred 
pledge  in  his  hands,  he  made  no  doubt  of  being  fecure 
from  any  effort  of  their  violence. 

This  he  immediately  propofed  to  Ins  officers.  The 
timid  ftartled  at  a  meafure  fo  audacious,  and  raifed  ob¬ 
jections.  The  mure  intelligent  and  refolute,  confeious 
that  it  was  the  only  refource  in  which  there  appeared 
any  profpeH  of  fafety,  warmly  approved  of  it,  and 
brought  over  their  companions  fo  cordially  to  the  fame 
opinion,  that  it  was  agreed  inftantly  to  make  the  at¬ 
tempt.  At  his  ufual  hour  of  vifiting  Montezuma, 
Cortes  went  to  the  palace,  accompanied  by  Alvarado, 
Sandoval,  Lugo,  Velafquez  de  Leon,  and  Davila,  five 
of  his  principal  officers,  and  as  many  trufty  foldiers. 
Thirty  chofen  men  followed,  not  in  regular  order,  but 
fauntering  at  fome  diitance,  as  if  they  had  no  obje6l 
but  curiofity  5  fmall  parties  were  polled  at  proper  in¬ 
tervals,  in  all  the  ftreets  leading  from  the  Spanifh  quar¬ 
ters  to  the  court  j  and  the  remainder  of  his  troops, 
with  the  Tlafcalan  allies,  were  under  arms,  ready  to 
Tally  out  on  the  firil  alarm.  Cortes  and  his  attendants 
were  admitted  without  fufpicion  ;  the  Mexicans  retir¬ 
ing,  as  ufual,  out  of  refpedt.  He  addreifed  the  mo¬ 
narch  in  a  tone  very  different  from  that  which  he  had 
‘employed  in  former  conferences  }  reproaching  him  bit¬ 
terly  as  the  author  of  the  violent  affault  made  upon  the 
“Spaniards  by  one  of  his  officers,  and  demanding  public 
reparation  for  the  lofs  which  he  had  fuitained  by  the 
death  of  fome  of.  his  companions,  as  well  as  for  the  in  - 
fult  offered  to  the  great  prince  wliofe  fervants  they 
were.  Montezuma,  confounded  at  this  unexpended  ac- 
cufation,  and  changing  colour  either  from  the  confci- 
oufnefs  of  guilt,  or  from  feeling  the  indignity  with 
which  he  was  treated,  afferted  his  own  innocence  with 
great  earneftnefs  ;  and,  as  proof  of  it,  gave  orders  in- 
llantly  to  bring  Qualpopoca  and  his  accomplices  pri- 
Toners  to  Mexico.  Cortes  replied,  with  feeming  com- 
plaifance,  that  a  declaration  fo  refpeHable  left  no  doubt 
remaining  in  his  own  mind  *,  but  that  fomething  more 
xvas  requifite  to  fatisfy  his  followers,  who  would  never 
be  convinced  that  Montezuma  did  not  harbour  hollile 
intentions  againft  them,  unlefs,  as  an  evidence  of  his 
confidence  and  attachment,  he  removed  from  his  own 
palace  and  took  up  his  refidenee  in  the  Spanifh  quar¬ 
ters,  where  he  fliould  be  Terved  and  honoured  as  be¬ 
came  a  great  monarch.  The  firfl  mention  of  fo  ftrange 
a  propofal  bereaved  Montezuma  of  fpeech,  and  almoft 
of  motion.  At  length  he  haughtily  anfwered,  “  That 
perfons  of  his  rank  were  not  accuftomed  voluntarily  to 
give  up  themfelves  as  prifoners  }  and  were  he  mean 
enough  to  do  fo,  his  fubjc&s  would  not  permit  fuch  an 
affront  to  be  offered  to  their  fovereign.”  Cortes,  un-  . 
willing  to  employ  force,  endeavoured  alternately  to 
Toothe  and  intimidate  him.  The  altercation  became 
warm  :  and  having  continued  above  three  hours,  Ve¬ 
lafquez  de  Leon,  an  impetuous  and  gallant  young  man, 
exclaimed  with  impatience,  “  Why  wafte  more  time 
in  vain  ?  Let  us  either  feize  him  inflantlv,  or  flab  him 
to  the  heart.”  The  threatening  voice  and  fierce  gef- 
tures  with  which  thefe  words  were  uttered,  {truck  Mon¬ 
tezuma.  The  Spaniards,  he  was  fenfible,  had  now  pro¬ 


ceeded  fo  far,  as  left  him  no  hope  that  they  would  re-  Mexico, 
cede.  His  own  danger  was  imminent,  ihe  neceflity  ~  v  J 
unavoidable.  He  Taw  both  ;  and  abandoning  himfeif 
to  his  fate,  complied  with  their  requeil.  83 

His  officers  were  called.  He  communicated  to  them  The  empe- 
his  refolution.  Though  aitonifhed  and  adii£ted,  they 
prefumed  not  to  queftion  the  will  of  their  mailer,  but  ^aar- 
carried  him  in  filent  pomp,  all  bathed  in  tears,  to  the  ters* 

Spa  nidi  quarters. 

They  at  firil  pretended  to  treat  Montezuma  with 
great  refpebl  j  but  foon  took  care  to  let  him  know 
that  he  was  entirely  in  their  power.  Cortes  wilhed 
that  the  fhedding  the  blood  of  a  Spaniard  fliould  ap¬ 
pear  the  moft  heinous  crime  that  could  be  commit¬ 
ted  5  and  therefore  not  only  took  a  moft  exemplary 
vengeance  on  thofe.  who  had  been  concerned  in  the  af¬ 
fair  of  Villa  Rica,  but  even  but  the  emperor  himfeif  in 
chains  till  the  execution  of  the  Mexican  general  was 
over.  By  thefe,  and  other  infults,  he  at  lalt  gained  '  ones 
entirely  the  afeendant  over  this  unhappy  monarch  *, rules 
and  he  took  care  to  improve  his  opportunity  to  the61*1^116, 
utmofl.  He  font  his  emiffaries  into  different  pails  of 
the  kingdom,  accompanied  with  Mexicans  of  diflinc- 
tion,  who  might  ferve  both  to  guide  and  to  protect 
them.  They  vifited  moft  of  the  provinces,  viewed 
their  foil  and  produftions,  furveyed  with  particular 
care  the  diilri£ts  which  yielded  gold  or  filver,  pitched 
upon  feveral  places  as  proper  for  future  colonies,  and 
endeavoured  to  prepare  the  minds  of  the  people  for 
fubmitting  to  the  Spanifh  yoke  :  and  while  they  were 
thus  employed,  Cortes,  in  the  name  and  by  the  au¬ 
thority  of  Montezuma,  degraded  fome  of  the  principal 
officers  in  the  empire,  wliofe  abilities  or  independent 
fpirit  excited  his  jealoufy  *,  and  fubflituted  in  their 
place  perfons  who  he  imagined  would  be  more  obfe- 
quious.  One  thing,  however,  was  Hill  wanting  to  com¬ 
plete  his  fecurity.  He  wiffied  to  have  fuch  a  command 
of  the  lake  as  might  enfure  a  retreat,  if,  either  from 
levity  or  difguft,  the  Mexicans  fhould  take  arms  againft 
him,  and  break  down  the  bridges  or  caufeways,  in  or- 
der  to  enclofe  him  in  the  city.  In  order  to  obtain  By  a  pre- 
tliis  without  giving  difguft  to  the  emperor  or  his  court,  tence,  he 
Cortes  artfully  inflamed  the  curiofity  of  the  Indians 
with  accounts  of  the  Spanifh  fhipping,  and  thofe  float-  hu*i(i  twQ 
ing  palaces  that  moved  with  fuch  velocity  on  the  wa-  brigantines 
ter,  without  the  afliftance  of  oars  \  and  when  he  found  on  the  lake, 
that  the  monarch  himfeif  was  extremely  defirous  of 
feeing  fuch  a  novelty,  he  gave  him  to  underhand, 
that  nothing  was  wanting  to  his  gratification  befides 
a  few  neceffaries  from  Vera  Cruz,  for  that  lie  had 
lvorkmen  in  his  army  capable  of  building  fuch  veffels. 

The  bait  took  with  Montezuma  \  and  he  gave  imme¬ 
diate  orders  that  all  his  people  fliould  affift  Cortes  in 
whatever  he  fliould  dire£t  concerning  the  fhipping. 

By  this  means,  in  a  few  days,  two  brigantines  were 
got  ready,  full  rigged  and  equipped  *,  and  Montezuma 
was  invited  on  board,  to  make  the  firil  trial  of  their 
failing,  of  which  he  could  form  no  idea.  Accor  ing- 
ly  he  embarked  for  this  purpofe,  and  gave  orders  for 
a  great  hunting  upon  the  water,  in  order  that  all  his 
people  might  be  diverted  with  the  novelty  preferred 
by  the  Spaniards.  On  the  day  appointed,  the  royal 
equipage  was  ready  early  in  the  morning ;  and  the 
lake  was  covered  with  a  multitude  ef  boats  and  canoes 
loaded  with  people.  The  Mexicans  had  augmented 
5  D  2  the 
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Mexico,  the  number  of  their  rowers  on  board  the  royal  barges, 
v  with  an  intention  to  difgrace  the  Spanifh  veffels,  which 
they  regarded  as  clumfy,  unwieldy,  and  heavy.  But 
they  were  loon  undeceived ;  a  freili  gale  ftarted 


up, 


U 

Montezu- 
raa  owns 
hurifeif  a 
vaflal  to 


the  brigantines  hoifted  fail,  to  the  utter  aftonifhment  of 
ail  the  ipe&ators,  and  foon  left  all  the  canoes  behind  > 
while  the  monarch  exulted  in  the  victory  of  the  Spani¬ 
ards,  without  once  confidering  that  now  he  had  effeCtu- 
ally  rivetted  his  own  chains. 

Cortes  having  obtained  this  important  point,  refolv- 
ed  to  put  the  condefceniion  of  the  emperor  to  a  trial 
ft  ill  more  fevere.  He  urged  Montezuma  to  acknow- 
tiio  rung  of  led  „e  hirnfelf  a  vaflal  to  the  crown  of  Caflile  ^  to  hold 
Spain.  his  crown  of  him  as  luperior,  and  to  fubjed  his  domi¬ 
nions  to  the  payment  of  an  annual  tribute.  With  this 
requisition,  humiliating  as  it  wTas,  Montezuma  com¬ 
plied.  He  called  together  the  chief  men  of  his  em¬ 
pire,  and,  in  a  folemn  harangue,  reminded  them  of  the 
traditions  and  prophecies  which  led  them  to  exped  the 
arrival  of  a  people  fprung  from  the  fame  flock  with 
themfelves,  in  order  to  take  pofleflion  of  the  fupreme 
power  ;  he  declared  his  belief  that  the  Spaniards  were 
this  promised  race  \  and  that  therefore  he  recognifed 
the  right  of  their  monarch  to  govern  the  Mexican  em¬ 
pire,  would  lay  his  crown  at  his  feet,  and  obey  him  as 
a  tributary.  While  uttering  thefe  words,  Montezuma 
difeovered  how  deeply  lie  was  affeCted  in  making  fuch 
a  facrifiee.  Icars  and  groans  frequently  interrupted 
his  difeourfe.  The  firft  mention  of  fuch  a  refolution 
ft  ruck  the  aflembly  dumb  with  aftonifhment.  This 
was  followed  by  a  fullen  murmur  of  forrow  mingled 
with  indignation  ;  which  indicated  fome  violent  erup¬ 
tion  of  rage  to  be  near  at  hand.  This  Cortes  forefaw, 
and  feafonably  interpofed  to  prevent  it,  by  declaring 
that  his  mafter  had  no  intention  to  deprive  Montezuma 
of  the  royal  dignity,  or  to  make  any  innovation  upon 
the  conftitution  and  laws  of  the  Mexican  empire.  This 
aflurance,  added  to  their  dread  of  the  Spanifti  arms,  and 
the  authority  of  their  monarch’s  example,  extorted  the 
eonfent  of  the  aflembly }  and  the  aCt  of  fubmiflion  and 
homage  was  executed  with  all  the  formalities  which  the 
Spaniards  pleafed  to  preferibe. 

Montezuma,  at  the  requeft  of  Cortes,  accompa¬ 
nied  this  profeflion  of  fealty  and  homage  with  a  mag¬ 
nificent  prefent  to  his  new  fovereign  ;  and,  after  his 
87  example,  his  fubjeCts  brought  in  very  liberal  contri- 
Thy  Spam-  butions.  The  Spaniards  then  collected  all  the  trea- 
fure  which  had  been  either  voluntarily  beftow'ed  upon 
them  at  different  times  by  Montezuma,  or  had  been 
extorted  from  his  people  under  various  pretences  *, 
and  having  melted  the  gold  and  filver,  the  value 
of  thefe  amounted  to  600,000  pefos.  The  foldiers 
were  impatient  to  have  it  divided  j  and  Cortes  com¬ 
plied  with  their  defire.  A  fifth  of  the  whole  was 
fet  apart  as  the  tax  due  to  the  king.  Another  fifth  was 
allowed  to  Cortes  as  commander.  The  fums  advan¬ 
ced  by  the  governor  of  Cuba,  who  had  originally  fit¬ 
ted  out  the  expedition,  were  then  deduced.  The  re¬ 
mainder  w’as  then  divided  among  the  army,  including 
the  garrifon  of  Vera  Cruz,  in  proportion  to  their  dif¬ 
ferent  ranks  j  and  after  fo  many  deductions,  the  fhare 
of  a  private  man  did  not  exceed  100  pefos.  This  fum 
fell  fo  far  below  their  fanguine  expectations,  that  it  re¬ 
quired  all  the  addrefs,  and  no  finall  exertions  of  the  li¬ 
berality  of  Cortes,  to  prevent  an  open  mutiny.  How- 
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ever,  he  at  laft  reftored  tranquillity  ^  but  had  no  fooner 
efcaped  this  danger,  than  lie  involved  himfelf,  by  his  v 
imprudent  zeal  ter  religion,  in  one  much  worfe.  Mon¬ 
tezuma,  though  often  importuned,  had  obftinately  re¬ 
fund  to  change  his  religion,  or  abolifli  the  fuperfti- 
tious  riles  which  had  been  for  fuch  a  long  time  praCti- 
fed  throughout  his  dominions.  This  at  laft  tranfport-  ( 
ed  the  Spaniards  with  fuch  rage,  that,  in  a  fally  of  tempts  to 
zeal,  he  led  out  his  foldiers  in  order  to  throw  down  the^ro}  the 
idols  in  the  great  temple  by  force.  But  the  priefts  Me'*can 
taking  arms  in  defence  of  their  altars,  and  the  people  lu°L<* 
crowding  with  great  ardour  to  lupport  them,  Cortes’s 
prudence  overruled  his  zeal,  and  induced  him  to  defifl: 
from  his  raih  attempt,  after  diflodging  the  idols  from  one 
of  the  fhrines,  and  placing  in  their  Head  an  image  of  the 
Virgin  Mary. 

From  this  moment  the  Mexicans  began  to  meditate  which  r 
the  expulfion  or  the  deftruClicn  of  the  Spaniards.  The  duces  a  ge- 
priefts  and  leading  men  held  frequent  meetings  with  r.eral  difaf- 
Montezuma  for  this  purpofe.  But  as  any  violent  at-fe<ftion* 
tempt  might  have  proved  fatal  to  the  captive  monarch, 
it  w-as  thought  proper  firlt  to  try  more  gentle  means. 

Having  called  Cortes  into  his  prefence,  he  obferved, 
that  now,  as  all  the  purpofes  of  his  embafly  were  iully 
acconipliflied,  the  gods  had  declared  their  will,  and  the 
people  fignified  their  defire,  that  he  and  his  followers  ^ 
ftiould  inftantly  depart  out  of  the  empire.  With  this  The  Spa- 
he  required  them  to  comply,  or  unavoidable  deftruc-,11:  rds  are 
tion  would  fall  fuddenly  on  their  heads.  This  unex-^nJ“^* 
peCted  requifition,  as  wTell  as  the  manner  in  w  hich  it  part> 
was  delivered,  alarmed  Cortes.  However,  he  fuppofed 
that  more  might  be  gained  by  a  feigned  compliance 
than  by  open  refiftance  \  and  therefore  replied  with 
great  compofure,  that  he  had  already  begun  to  prepare 
for  his  return  5  but  as  he  had  deftroyed  the  veffels  in 
which  he  arrived,  fome  time  was  requifite  for  building 
other  fhips.  This  appeared  reafonable  5  and  a  number 
of  Mexicans  wTere  fent  to  Vera  Cruz  to  cut  down  tim¬ 
ber,  and  fome  Spanifti  carpenters  wTere  appointed  to  fu- 
perintend  the  work. 

Cortes  flattered  himfelf,  that,  during  this  interval,  he  An  aima- 
mig;ht  either  find  means  to  avert  the  threatened  danger, ment  fent 


or  receive  fuch  reinforcements  as  would  enable  him  to  fr01? 


defend  himfelf.  Nine  months  had  now  clapfed  fince 
Portocarrero  and  Montejo  had  failed  with  his  defpatches 
to  Spain  ;  and  he  daily  expeCted  a  return,  wfith  a  con¬ 
firmation  of  his  authority  from  the  king,  without  which 
all  that  he  had  done  ferved  only  to  mark  him  out  as  an 
objeCt  of  punifhinent.  V  bile  he  remained  in  great 
anxiety  on  this  account,  news  were  brought  that  fome 
fhips  had  appeared  on  the  coaft.  Thefe  were  imagined 
by  Cortes  to  be  a  reinforcement  fent  him  from  Spain  : 
but  his  joy  was  of  fhort  continuance,  for  a  courier  very 
foon  arrived  from  Vera  Cruz,  w  ith  certain  information 
that  the  armament  was  fitted  out  by  Velafquez,  the  go¬ 
vernor  of  Cuba  •,  and  inftead  of  bringing  fuccours, 
threatened  them  with  immediate  definition. 

Velafquez  had  been  excited  to  this  hoftile  meafure 
chiefly  through  the  indiferetion,  or  rather  treachery, 
of  the  melTcngers  of  Cortes ;  who,  contrary  to  his  cx- 
prefs  injunctions,  had  landed  on  the  ifland  of  Cuba, 
and  given  intelligence  of  all  that  had  pafled  :  and  Ve- 
lafqucz,  tranfported  with  rage  at  hearing  of  the  pro¬ 
ceedings  of  Cortes,  had  now  fent  againft  him  this  ar¬ 
mament  y  confiding  of  18  fliips.  which  carried  80  liorfe- 

men. 
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Mexico,  men,  800  infantry,  of  which  80  were  muiketeers,  and 
'  i  20  crofs  bowmen,  commanded  by  a  braye  officer  named 
Pamp/iilo  de  Narvaez  ;  whofe  inftru&ions  were,  to  feize 
Cortes  and  his  principal  officers,  to  fend  them  prifoners 
to  him,  and  then  to  complete  the  difeovery  and  conqucft 
of  the  country  in  his  name.  This  proved  a  moft  afflict¬ 
ing  piece  of  new’  to  Coates. 

Having  now  no  refourcc  but  in  war,  he  left  150 
men  under  the  command  of  Pedro  de  Alvarado,  an 
officer  of  great  bravery,  and  much  refpe&ed  by  the 
Mexicans,  to  guard  the  capital  and  the  captive  em¬ 
peror  *,  while  he  himfelf  marched  w’ith  the  remain¬ 
der,  to  meet  his  formidable  opponent,  Avho  bad  ta¬ 
ken  poffeflion  of  Zempoalla.  Even  after  being  re¬ 
inforced  by  Sandoval  his  governor  of  Vera  Cruz,  the 
force  of  Cortes  did  not  exceed  250  men.  He  hoped 
for  fuceefs  chiefly  from  the  rapidity  of  his  motions 
and  the  poffibility  of  furprifmg  his  enemies  ■,  and  as  he 
chiefly  dreaded  their  cavalry,  he  armed  his  foldiers 
wTith  long  fpears,  accuftoming  them  to  that  deep  and 
compaft  arrangement  which  the  ufe  of  this  formidable 
weapon  enabled  them  to  affume.  As  he  advanced, 
however,  he  repeated  his  propofols  of  accommoda¬ 
tion  ;  but  thefe  being  conffantly  reje&ed,  and  a  price 
fet  upon  his  head,  lie  at  laft  attacked  Narvaez  in 
the  night-time,  entirely  defeated  and  took  him  pri- 
foner,  obliging  all  his  troops  to  own  allegiance  to  him¬ 
felf. 

Nothing  could  be  more  feafonable  than  this  vi&ory, 
by  which  Cortes  found  his  army  very  confiderably  in- 
creafed  5  for  moft  of  the  foldiers  of  Narvaez  chofe 
rather  to  follow  Cortes  than  to  return  to  Cuba,  whi¬ 
ther  the  conqueror  had  offered  to  fend  them  if  they 
chofe.  His  affairs  at  Mexico,  in  the  mean  time, 
fituation  of  were  in  the  utmoft  danger  of  being  totally  ruined  5 
the  Spa-  an(j  had  t]jjs  decifive  victory  been  delayed  but  a  few 
atWlexico  days  l°nger>  ^ie  muft  have  eome  too  late  to  favc  his 
^  1  X1C°‘  companions.  A  fliort  time  after  the  defeat  of  Nar¬ 

vaez,  a  courier  arrived  from  Mexico  w’ith  the  difagree- 
able  intelligence  that  the  Mexicans  had  taken  arms  5 
and  having  feized  and  deftroyed  the  two  brigantines 
which  he  had  built  in  order  to  fecure  the  command 
of  the  lake,  had  attacked  the  Spaniards  in  their  quar¬ 
ters,  killed  fome,  and  wounded  many  more,  burnt 
their  magazine  of  provifions,  and,  in  fhort,  carried  on 
hoftilities  with  fuch  fury,  that  though  Alvarado  and 
his  men  defended  themfelvcs  with  undaunted  refo- 
lution,  they  mu  ft  either  be  eut  off  by  famine,  or  fink 
under  the  multitude  of  their  enemies.  This  revolt 
was  excited  by  motives  which  rendered  it  ftill  more 
alarming.  On  the  departure  of  Cortes  for  Zempo- 
alla,  the  Mexicans  flattered  themfelves,  that  the  long- 
expe&ed  opportunity  of  reftoring  their  fovereign  to 
liberty,  and  driving  out  the  Spaniards,  Avas  arrived  $ 
and  eonfultations  were  accordingly  held  for  bringing 
about  both  tlicfe  events.  The  Spaniards  in  Mexico, 
confcious  of  their  own  w’eaknefs,  fufpedted  and  dread¬ 
ed  thefe  machinations  j  but  Alvarado,  who  had  nei¬ 
ther  the  prudence  nor  the  addrefs  of  Cortes,  took  the 
worft  method  imaginable  to  overcome  them.  Inftead 
of  attempting  to  foothe  or  caiole  the  Mexicans,  he 
waited  the  return  of  one  of  their  folemn  feftivals,  when 
the  principal  perfons  in  the  empire  were  dancing,  ac¬ 
cording  to  euftom,  in  the  court  of  the  great  temple  *, 
he  feized  all  the  avenues  Avhich  led  to  it )  and,  allu- 
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red  partly  by  the  rich  ornaments  which  they  Avore  in 
honour  of  their  gods,  and  partly  by  the  facility  of 
cutting  off  at  once  the  authors  of  tiiat  confpiracy 
which  he  dreaded,  he  fell  upon  them,  unarmed  and 
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unfufpicious  of  danger,  and  maffacred 
ber  j  none  efcaping  but  fuch  as  made 


a  great  num- 
their  way 

over  the  battlements  of  the  temple.  An  aeffion  fo 
cruel  and  treacherous  filled  not  only  the  city,  but  the 
whole  empire,  with  indignation  and  rage  ;  and  the 
Mexicans  immediately  proceeded  in  the  manner  above 
mentioned. 

Cortes  advanced  with  the  utmoft  celerity  to  the  re¬ 
lief  of  his  diftreffed  companions  :  but  as  lie  palled 
along,  had  the  mortification  to  find  that  the  Spa¬ 
niards  were  generally  held  in  abhorrence.  'I  he  princi¬ 
pal  inhabitants  had  deferted  the  towns  through  which 
he  paffed  \  no  perfon  of  note  appeared  to  meet  him 
with  the  ufual  refpe£l  5  nor  avo’c  provifions  brought 
to  his  camp  as  ufual.  Notwithstanding  thefe  figns  of  Cortes  al- 
averiion  and  horror,  however,  the  Mexicans  W’ere  fo  lowed  tp 
ignorant  of  the  military  art,  that  they  again  permitted 
him  to  enter  the  capital  without  oppofition  ;  though  \ 
it  was  in  their  power  to  have  eafily  prevented  him, 
by  breaking  down  the  bridges  and  caufew’ays  which  led 
to  it. 

Cortes  was  received  by  his  companions  with  the 
utmoft  joy  *,  and  this  extraordinary  fuccefs  fo  far  in¬ 
toxicated  the  general  himfelf,  that  he  not  only  ne- 
gle&ed  to  vifit  Montezuma,  but  expreffed  himfelf  very 
contemptuonlly  concerning  him.  Thefe  expreflions  but  is  fu- 
being  reported  among  the  Mexicans,  they  all  at  once  rioufly  at- 
flew^to  arms,  and  made  fuch  a  violent  and  fudden 
attack,  that  all  the  valour  and  fkill  of  Cortes  Were  “ 
fearce  fufficient  to  repel  them.  This  produced  great 
uneafinefs  among  the  foldiers  of  Narvaez,  who  had 
imagined  there  was  nothing  to  do  but  to  gather  the 
fpoils  of  a  conquered  country.  Hifeontent  and  mur- 
murings,  how’ever,  Avere  now  of  no  avail  ;  they  tvere 
enclofed  in  a  hoftile  city,  and,'  without  fome  extra¬ 
ordinary  exertions,  were  inevitably  undone.  Cortes, 
therefore,  made  a  defperate  fally  ;  but,  after  exerting 
his  utmoft  efforts  for  a  whole  day,  was  obliged  to 
retire  with  the  lofs  of  12  killed,  and  upwards  of  60 
wounded.  Another  fally  was  attempted  with  the  like- 
bad  fuccefs,  and  in  it  Cortes  himfelf  Avas  Avounded  lit 
the  hand. 

The  Spanifti  general  was  now  thoroughly  convinced 
of  his  error  5  and  therefore  betook  himfelf  to  the  on¬ 
ly  refouree  which  Avas  left  ;  namely,  to  try  Avhat  ef- 
fe£l  the  interpofition  of  Montezuma  would  have  to 
foothe  or  overawe  his  fubjtas.  When  the  Mexicans 
approached  the  next  morning  to  reneAv  the  affault, 
that  unfortunate  prince,  at  the  mercy  of  the  Spaniards, 
and  reduced  to  the  fad  neeeflity  of  becoming  the  in- 
flrument  of  his  oA\Tn  difgrace,  and  of  the  flavery  of  his 
people,  advanced  to  the  battlements  in  his  royal  robes, 
and  Avith  all  the  pomp  in  Avliieh  he  ufed  to  appear  on 
folemn  oeeafions.  At  the  fight  of  their  fovereign, 

Avhom  they  had  been  long  aceuftomed  to  reverence  al- 
moft  as  a  god,  the  Mexicans  inftantly  forebore  their 
hoftilities,  and  many  proftrated  themfelves  on  the 
ground  :  but  Avbcn  he  addreffed  them  in  favour  of  the’ 
Spaniards,  and  made  ufe  of  all  the  arguments  he  .could  * 
think  of  to  mitigate  their  rage,  they  teftified  their  re-  0J^zn 
feutment  with  loud  murmurings  3  and  at  length  brok^^fj^ 

forth 
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Mexico,  forth  with  fuch  fury,  that  before  the  foldiers,  appoint- 
cci  g'^ard  Montezuma,  had  time  to  cover  him  with 
their  ihields,  he  was  wounded  with  two  arrows,  and 
a  blow  on  his  temple  with  a  ftone  (truck  him  to  the 
ground.  On  feeing  him  fall,  the  Mexicans  inftantly 
fled  with  the  utmolt  precipitation:  but  the  unhappy 
monarch,  now  convinced  that  lie  was  become  an  ob¬ 
ject  ot  contempt  even  to  his  own  fubjedls,  obftinately 
refilled  all  nourifhment  j  and  thus  in  a  Ihort  time  ended 
his  days. 

On  the  deal  a  of  Montezuma,  ^Cortes  having  loft  all 
hope  of  bringing  the  Mexicans  to  any  terms  of  peace, 
pvc  pared  for^  retreat.  Eut  his  antagonifis,  having 
taken  poifeflion  of  a  high  tower  in  the  great  jtemple, 
which  overlooked  the  Spaniih  quarters,  and  placing 
there  a  garrifon  of  their  principal  warriors,  the ‘Spa¬ 
niards  were  fo  much  expofed  to  their  miffile  weapons, 
"that  none  could  ftir  without  danger  of  being  killed  Or 
Wounoed.  from  this  poft,  therefore,  it  was  nectliary 
to  dillodge  them  at  any  rate  ;  and  Juan  de  Efcobar, 
with  a  large  detachment  of  chofen  foldiers,  was  order¬ 
ed  to  make  the  attack.  Eut  Efcobar,  though  a  valiant 
officer,  and  though  he  exerted  his  utmoft  efforts,  was 
thrice  repulfed.  Cortes,  however,  fenfible  that  not 
only  his  reputation,  but  the  fafety  of  his  army,  de- 
'  pended.  on  the  fuccefs  of  this  affault,  caufcd  a  buckler 
to  be  tied  to  his  arm,  as  he  could  not  manage  it  with 
•  his  -wounded  hand,  and  rallied  with  his  drawn  fw ord 
among  the  thickefl  of  the  combatants.  Encouraged 
by  the  prefence  of  their  general,  the  Spaniards  re¬ 
turned  to  the  charge  with  fuch  vigour,  that  they  gra¬ 
dually  forced  their  way  up  the  iteps,  and  drove  the 
Mexicans  to  the  platform  at  the  top  of  the  tower. 

T.  here  a  dreadful  carnage  began  \  wlicn  two  young 
Mexicans  of  high  rank,  obferving  Cortes,  as  he  ani¬ 
mated  his  loldiers,  refolved  to  facrifice  their  own  lives 
in  order  to  cut  off  the  author  of  fo  many  calamities 
which  defelated  their  country.  They  approached  him 
in  a  luppliant  pofture,  as  if  they  intended  to  lay  down 
their  arms  5  and  leizing  him  in  a  moment,  hurried  him 
towards  the  battlements,  over  which  they  threw  them- 
lelves  headlong,  in  hopes  of  dragging  him  along  with 
them.  But  Cortes,  by  his  ftrength  and  agility,  difen- 
gaged  himfeif  from  their  grafp  5  fo  that  the  two  Mexi¬ 
cans  periihed  alone. 

As  foon  as  the  Spaniards  became  mailers  of  the 
tower,  they  let  fire  to  it,  and  without  further  mole- 
ffation  continued  the  preparations  for  their  retreat. 
This  became  the  more  neceffary,  as  their  enemies, 
a  Horn  filed  at  this  laft  effort  of  their  valour,  had  now 
entirely  changed  their  fyllem  of  hoftility  ;  and,  inltead 
of  inceffant  attacks,  endeavoured,  by  barricading  the 
llreets,  and  breaking  down  t lie  caufeways,  to  cut  off 
the  communication  of  the  Spaniards  with  the  conti¬ 
nent,  and  thus^to  ffarve  an  enemy  whom  they  could 
not  fubdue.  The  firft  point  to  be  determined,  was 
whether  they  jfeould  march  out  openly  in  the  face  of 
day,  when  they  could  difeern  every  danger,  or  whether 
they  tould  endeavour  to  retire  Tecretly  in  the  night. 

1  he  latter  was  preferred,  partly  from  hopes  that  the 
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I  o wards  midnight,  therefore,  they  began  their  march,  Mexico. 

m  three  divifions.  Sandoval  led  the  van  ;  Pedro  Al-  v - 

varado  and  Velafquez  de  Leon  had  the  condudt  of  the 
rear  ;  and  Cortes  commanded  in  the  centre,  where  he 
placed  the  prifeners,  among  whom  were  a  fon  and 
two  daughters  of  Montezuma,  together  with  fevtral 
Mexicans  of  diftin&ion,  the  artillery,  baggage,  and 
a  portable  bridge  of  timber  intended  to  be  laid'  over 
the  breaches  in  the  caufeway.  They  marched  in 
profound  filence  along  the  caufeway  which  led  to 
Tacuba,  bccaufe  it  was  fhorter  than  any  of  the  reft 
and,  lying  moft  remote  from  the  road  towards  Tlafea- 
la  and  the  fea  coaft,  had  been  left  moft  entire  by  the 
Mexicans. 

They  reached  the  firft  breach  in  the  caufeway  with- cort?»S re- 
out  moleftation,  hoping  that  their  retreat  was"  undif-  u eats  with 
covered.  Eut  the  Mexicans  had  not  only  watched  allSre*tlofe 
their  motions,  but  made  preparations  for  a  moft  for¬ 
midable  attack.  While  the  Spaniards  were  intent  up- 
om placing  their  bridges  in  the  breach,  and  occupied 
in  conducing  their  horfes  and  artillery  along  it,  they 
were  fuddenly  alarmed  with  the  found  of  warlike  in- 
ftruments,  and  found  themfelves  affaulted  on  all  ft des 
by  an  innumerable  multitude  of  enemies.  Unfortu¬ 
nately  the  wooden  bridge  was  wedged  fo  fall  in  the 
mud  by  the  weight  of  the  artillery,  that  it  was  iinpof- 
ftble  to  remove  it.  Difmayed  at  this  accident,  the 
Spaniards  advanced  with  precipitation  to  the  fecond 
breach.  The  Mexicans  hemmed  them  in  on  every 
ftde  j  and  though  they  defended  themfelves  with  their 
ufual  courage,  yet,  crowded  as  they  were  in  a  narrow 
caufeway,  their  difeipline  and  military  Ikill  were  of 
little  avail  5  nor  did  the  obfeurity  of  the  night  allow 
them  to  derive  much  advantage  from  their  fire-arms 

At  laft  the 


or  the  fuperiority  of  their  other  weapons*  . . . 

Spaniards,  overborne  with  the  numbers  of  their  ene¬ 
mies,  began  to  give  way,  and  in  a  moment  the  confufioft 
was  univerfal.  Cortes,  with  about  100  foot  foldiers, 
and  a  few  horfe,  forced  his  way  over  the  two  remain¬ 
ing  breaches  in  the  caufeway,  the  bodies  of  the  deSd 
ferving  to  fill  up  the  chafms,  and  reached  the  main 
land.  Having  formed  them  as  foon  as  they  arrived,  he 
returned  with  fuch  as  were  yet  capable  of  fervice,  to 
affift  his  friends  in  their  retreat.  Pie  met  with  part  of 
his  foldiers  who  had  forced  their  way  through  the  ene¬ 
my,  but  found  many  more  overwhelmed  by  the  multitude 
of  their  aggreffors,  or  perifhing  in  the  lake  j  and  heard 
the  grievous  lamentations  of  others  whom  the  Mexicans 
were  carrying  off  in  triumph  to  be  facriftcod  to  the  god 
of  war. 

In  this  fatal  retreat  more  than  one  half  of  Cortes’s 
army  periihed,  together  with  many  officers  of  diftinc- 
tion.  All  the  artillery,  ammunition,  and  baggage, 
were  loft  ;  the  greater  part  of  the  horfes  and  above 
2000  1  lafealans  were  killed,  and  only  a  very  fmall  part 
of  their  treafure  faved.  The  firft  care  of  the  Spaniih 
general  was  to  find  feme  Ihelter  for  his  wearied  troops  ; 
Tor,  as  the  Mexicans  infefted  them  on  every  fide,  and 
the  people  of  Tacuba  began  to  take  arms,  he  could 
not  continue  in  his  prefent  ltation.  At  laft  he  difeo- 
vered  a  temple  feated  on  an  eminence,  in  which  he 


iq  ati°n  of  the  Mexicans  wrould  prevent  them  frotn  vcrcu  a  icmpic  ieaiea  on  an  eminence,  111  wmen  ne 
attaching  them  in  the  night,  and  partly  from  their  found  not  only  the  fhelter  he  wanted,  but  feme  provi- 
°wn  mperlhtion  in  giving  credit  to  the  predi&ions  of  fions  ;  and  though  the  enemy  did  not  intermit  their 
a  PnJ2Y  ^dier,  who  pretended  to  aftrology,  and  attacks  throughout  the  day,  they  were  without  much 
a  urea  them  of  fuccefs  if  they  retreated  in  this  manner,  difficulty  prevented  from  making  any  impreftion.  For 
5  fix 
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ftta’co.  fix  days  after,  they  continued  their  march  through  a 
'  barren,  ill  cultivated,  and  thinly  peopled  country,  where 
they  were  often  obliged  to  feed  on  berries,  roots,  and 
the  ilalks  of  green  maize  •,  at  the  fame  time  they  were 
haraffed  without  intermiliion  by  large  parties  of  Mexi¬ 
cans,  who  atacked  them  on  all  tides.  On  the  fixth 
day  they  reach  Otumba,  not  far  from  the  road  be¬ 
tween  Mexico  and  Tlafcala.  Early  next  morning  they 
began  to  advance  towards  it,  flying  parties  of  the  ene¬ 
my  fiill  hanging  on  their  rear  ;  ai  d  amidf!  the  infults 
with  which  they  accompanied  their  holt ili ties,  Donna 
Marina  remarked,  that  they  often  exclaimed  with  exul¬ 
tation,  “  Go  on,  robbers  *,  go  to  the  place  where  you 
(hall  quickly  meet  the  vengeance  due  to  your  crimes.” 
The  meaning  of  this  threat  the  Spaniards  did  not  com¬ 
prehend,  until  they  reached  the  fummit  of  an  eminence 
before  them.  There  a  fpaeious  valley  opened  to  their 
view,  covered  with  a  vafi  army  as  far  as  the  eye  could 
reach.  The  Mexicans,  while  with  one  body  of  their 
troops  they  haraffed  the  Spaniards  in  their  retreat,  had 
affcmhled  their  principal  force  on  the  other  fide  of  the 
lake  *,  and  marching  along  the  road  which  led  dire£Hy 
to  Tlafcala,  polled  it  in  the  plain  of  Otumba,  through 
The  battle  which  they  knew  Cortes  muft  pafs.  At  the  fight  of 
af  Otumba.  this  incredible  multitude,  which  they  could  furvey  at 
once  from  the  riling  ground,  the  Spaniards  were  ailo- 
niflied,  and  even  the  boldef!  began  to  defpair.  But 
Cortes,  without  allowing  their  fears  time  to  operate, 
after  warning  them  briefly  that  no  alternative  remained 
but  to  conquer  or  die,  led  them  inflantly  to  the  charge. 
The  Mexicans  waited  their  approach  with  unufual  for¬ 
titude  :  yet  fuch  wTas  the  fuperiority  of  the  Spanilh  dif- 
cipline  and  arms,  that  the  impreflion  of  this  final!  body 
wTas  irrefifLible  ;  and  whichever  way  its  force  was  di¬ 
rected,  it  penetrated  and  di fperfed  the  moll  numerous 
battalions.  But  while  theft*  gave  way  in  one  quarter, 
new  combatants  advanced  from  another  \  and  the  Spa¬ 
niards,  though  fuccefsful  in  every  attack,  were  ready 
to  fink  under  tliefe  repeated  efforts,  without  feeing 
any  end  to  their  toil,  or  any  hope  of  victory.  At  that 
time  Cortes  obferved  the  great  llandard  of  tlie  empire, 
which  was  carried  before  the  Mexican  general,  advan¬ 
cing  $  and  fortunately  recolleCling  to  have  heard,  that 
on  the  fate  of  it  depended  the  event  of  every  battle, 
he  affembled  a  few  of  his  bra  veil  officers,  whofe  horfes 
were  ilill  capable  of  fervice,  and  placing  himfelf  at 
their  head,  puflied  towards  the  llandard  with  fuch  im 
petuofity  that  he  bore  down  every  thing  before  him. 
A  chofen  body  of  nobles,  who  guarded  the  llandard, 
made  fome  refinance,  but  were  foon  broken.  Cortes, 
with  a  Hi  oke  of  his  lance,  wounded  the  Mexican  ge¬ 
neral,  and  threw  him  to  the  ground.  One  of  his  fol¬ 
lowers  alighting,  put  an  end  to  his  life,  and  laid  hold 
of  the  imperial  llandard.  The  moment  that  the  ir  leader 
fell,  and  the  llandard,  towards  which  all  diredlcd  their 
eyes,  difappeared,  an  univerfal  panic  flvuck  the  Mexi¬ 
cans  *,  and,  as  if  the  bond  which  held  them  together 
had  been  diffolved,  every  enfign  was  lowered,  each 
Mexicans  foldier  threw  away  his  weapons,  and  fled  with  preci- 
defeated.  pi  tat  ion  to  the  mountains.  The  Spaniard",  unable  to 
purfue  them  far,  ru*  urned  to  collefl  the  fpoils  of  the 
field  ;  and  thefe  were  fo  valuable  as  to  be  fome 
comperifation  for  the  wealth  which  they  had  loft  in 
Mexico  •,  for  in  the  enemy’s  army  were  moll  of 
their  principal  warriors  dreffed  out  in  their  ncliell 


ornaments,  as  if  they  had  been  marching  to  affured  Mexico, 
victory.  } 

The  day  after  this  important  aClion  (being  July 
8.  15 20),  the  Spaniards  entered  the  Tlaicalan  terri¬ 
tories,  where  they  wore  received  with  the  moll  cordial 
friendihip.  Cortes  endeavoured  to  avail  himfelf  of  this 
difpolition  as  much  as  poiiible  ;  for  which  purpofe  he 
dillributed  among  them  the  rich  fpoils  taken  at  Otum¬ 
ba  with  fuch  a  liberal  hand,  that  he  made  himfelf  lure 
of  obtaining  from  the  republic  whatever  he  fliould  de¬ 
fire.  He  drew  a  fmall  fupply  of  ammunition,  and 
two  or  three  field  pieces,  from  his  ftores  at  Vera  Cruz. 

He  deipa-  ched  an  officer  of  confidence  with  four  Ihips 
of  Narvaez's  fleet  to  Hifpaniola  and  Jamaica,  t-»  en¬ 
gage  adventurers,  and  to  purchafe  horfes,  gunpowder, 
and  other  military  ftores.  And  as  he  knew  that  it 
vTould  be  in  vain  to  attempt  the  redu6lion  of  Mexico, 
unlefs  he  could  fecure  the  command  of  the  lake,  he 
gave  orders  to  prepare,  in  the  mountains  of  Tlafcala, 
materials  for  building  12  brigantines,  fo  that  they 
might  be  carried  thither  in  pieces,  ready  to  be  put  to¬ 
gether,  and  launched  when  he  Hood  in  need  ot  their 
fervice.  But,  in  the  mean  time,  his  foldiers,  alarmed 
at  the  thoughts  of  being  expofed  to  fuch  calamities  a 
fecond  time,  prefented  a  remonftranee  to  their  general, . 
in  which  they  reprefented  the  imprudence  of  attack¬ 
ing  a  powerful  empire  with  his  (battered  forces,  and 
formally  required  him  to  return  back  to  Cuba.  All 
the  eloquence  of  Cortes  could  now  only  prevail  with 
them  to  delay  their  departure  for  fome  time,  when  he 
promifed  to  difmifs  fuch  as  ffiould  delirc  it.  How- 
ever,  this  was  only  a  pretence  \  for  Cortes,  in  fa£l, 
had  the  con  quell  of  Mexico  as  much  at  heart  as  ever. 

Without  giving  his  foldiers  an  opportunity  of  cabal¬ 
ling,  therefore,  he  daily  employed  them  againll  the 
people  of  the  neighbouring  provinces,  ivho  had  cut  off 
fome  detachments  of  Spaniards  during  his  misfortunes 
at  Mexico  ;  and  by  which,  as  lie  was  conllantly  at¬ 
tended  with  fuccefs,  his  men  foon  refumed  their  -wont¬ 
ed  fenfe  of  fuperiority.  101 

But  all  the  efforts  of  Cortes  could  have  been  of  little  Cortes  re¬ 
avail,  had  he  not  unexpe6ledly  obtained  a  reinforce-  celve*  ap 
ment  of  Spanilh  foldiers.  Thefe  belonged  to  an  arma- Enforce¬ 
ment  fitted  out  by  Francifco  de  Garay,  governor  of  Ja-ment. 
maiea,  who  had  long  aimed  at  dividing  with  Cortes 
the  glory  and  gain  of  annexing  the  empire  of  Mexico 
to  the  crown  of  Caftile.  They  had,  however,  unad- 
vifedly  made  their  attempt  on  the  northern  provinces, 
where  the  country  was  poor  and  the  inhabitants  fierce 
and  warlike  5  fo  that,  after  a  fucceffion  of  difalters,  they 
were  now  obliged  to  venture  into  Vera  Cruz,  and  call 
themfelves  upon  the  mercy  of  their  countrymen  \  and 
here  they  alfo  were  foon  perfuaded  to  throw  off  their 
allegiance  to  their  mailer,  and  to  enlill  with  Cortes. 

About  the  fame  time  a  fhip  arrived  in  Spain,  freight¬ 
ed  by  fome  private  adventurers,  with  military  ftores } 
and  the  cargo  was  eagerly  purehafed  by  Cortes,  while 
the  crew,  following  the  example  of  the  reft,  joined  him 
at  Tlafcala. 

From  thefe  various  quarters,  the  army  of  Cortes 
was  augmented  with  1 80  men  and  20  horfes  5  by 
which  means  he  was  enabled  to  difmifs  fuch  of  the  fol¬ 
diers  of  Narvaez  as  were  moll  troublcfomc  and  difeon- 
tented  *,  after  the  departure  of  w  horn  lie  ftill  muttered 
550  infantry,  of  whom  80  were  aimed  with  mulkets  or 
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Crofs-oows,  40  horfemen,  and  nine  pieces  of  artillery,  z 
At  the  head  of  thefe,  with  10,000  Tlafcalans  and  other 
Iriendly  Indians,  he  began  his  mareh  towards  Mexico, 
on  the  28  th  of  December,  fix  months  after  his  fatal  re¬ 
treat  from  that  city. 

As  foon  as  Cortes  entered  the  enemy’s  territories, 
he  diieovered  various  preparations  to  obflrudl  his  pro- 
grefs.  But  his  troops  forced  their  way  with  little  dif¬ 
ficulty  ;  and  took  poffeffion  of  Tezeuco,  the  leeond 
city  of  the  empire,  fituated  on  the  banks  of  the  lake, 
about  20  miles  from  Mexieo.  Here  he  determined  to 
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edabliih  his  head  quarters,  as  the  mod  proper  Ration 
for  launching  his  brigantines,  as  well  as  for  making  his 
approaches  to  the  eapital.  In  order  to  render  his  re- 
fidence  there  more  fecure,  he  depofed  the  eaeique  or 
chief,  who  was  at  the  head  of  that  community,  under 
pretenee  of  fome  defefl  in  his  title,  and  fubdituted  in 
bis  place  a  perfon  whom  a  faftioii  of  the  nobles  p  inted 
out  as  the  right  heir  of  that  dignity.  Attached  to  him 
by  this  benefit,  the  new  eaciquc  and  his  adherents  fer- 
ved  the  Spaniards  with  inviolable  fidelity. 

As  the  eondru&ion  of  the  brigantines  advanced 
(lowly  under  the  unfkilful  hands  of  foldiers  and  In¬ 
dians,  whom  Cortes  was  obliged  to  employ  in  adiding 
three  or  four  earpenters  who  happened  fortunately  to 
be  in  his  ferviee,  and  as  he  had  not  yet  reeeived  the 
reinforcement  which  he  expected  from  Hifpaniola,  he 
was  not  in  a  condition  to  turn  his  arms  direclly  againfl 
the  eapital.  To  have  attacked  a  eity  fo  populous,  fo 
well  prepared  for  defenee,  and  in  a  fituation  of  fuch 
peculiar  ftrength,  mud  have  expofed  his  troops  to  ine¬ 
vitable  dedruclion.  Three  months  elapfed  before  the 
materials  for  eonftru&ing  the  brigantines  were  finidi- 
ed,  and  before  lie  heard  any  thing  with  refpeft  to  the 
fueccfs  of  his  negoeiation  in  Hifpaniola.  This,  how¬ 
ever,  was  not  a  feafon  of  ina&ion  to  Cortes.  He  at¬ 
tacked  fuceeflively  feveral  of  the  towns  fituated  around 
the  lake  ;  and  though  all  the  Mexican  power  was  ex¬ 
erted  to  obftruflt  his  operations,  he  either  compelled 
them  to  fubmit  to  the  Spanifh  erown,  or  reduced 
them  to  ruins.  Other  towns  he  endeavoured  to  een- 
ciliatc  by  more  gentle  means  ;  and  though  he  could 
not  hold  any  intercourfe  with  the  inhabitants  but  by 
the  intervention  of  interpreters,  yet,  under  all  the  dis¬ 
advantages  of  that  tedious  and  imperfe<d  mode  of  com  ¬ 
munication,  he  had  acquired  fuch  thorough  knowledge 
of  the  date  of  the  country,  as  well  as  of  the  difpofitions 
of  the  people,  that  he  eondufted  his  negociations  and 
intrigues  with  adonifhing  dexterity  and  fuccefs.  Mod 
of  the  cities  adjacent  to  Mexieo  were  originally  the 
capitals  of  frnall  independent  dates  ;  and  fome  of  them 
having  been  but  lately  annexed  to  the  Pdfexiean  empire, 
dill  retained  the  remembrance  of  their  ancient  liberty, 
and  bore  with  impatience  the  rigorous  yoke  of  their 
new  mafters.  Ccrtes  having  early  obferved  fymptoms 
of  their  difafFedHun,  availed  himfelf  of  this  knowledge 
to  gain  their  confidence  and  friendfhip.  By  offering 
with  confidence  to  deliver  them  from  the  odious  do¬ 
minion  of  the  Mexicans,  and  by  liberal  promifes  of 
more  indulgent  treatment  if  they  would  unite  with 
him  againd  their  oppreflors,  he  prevailed  on  the  peo¬ 
ple  of  feveral  ronfidcrable  didri&s,  not  only  to  ac¬ 
knowledge  the  king  ef  Cadile  as  their  fovereign,  but 
to  (apply  the  Spanifh  camp  with  provifions,  and  to 
d?engthen  his  army  with  auxiliary  troops.  Giiatimo- 


the  fird  appearanee  of  defedlion  among  his  Me  vie*, 
exerted  himfelf  with  vigour  to  prevent  or  to 
punilli  their  revolt  ;  but,  in  fpite  of  his  efforts,  the  fpi- 
rit  eontinued  to  fpread.  The  Spaniards  gradually  ac¬ 
quired  new  allies  ;  and  with  deep  concern  he  beheld 
Cortes  arming  againd  his  empire  thofe  very  hands 
whieh  ought  to  have  been  active  in  his  defenee,  and 
ready  to  advance  againd  the  eapital  at  the  head  of  a 
numerous  body  of  his  own  fubjecis. 

While,  by  thefe  various  methods,  Cortes  was  gra¬ 
dually  eireumferibing  the  Mexiean  power  within  iueli 
narrow  limits  that  his  profpedl  of  overturning  it  feemed 
neither  to  be  uncertain  nor  remote,  all  his  ft  hemes 
were  well  nigh  defeated  by  a  eonfpiracy  againd  hi* 
own  perfon,  and  which  was  difeovered  only  a  lhort  time 
before  it  was  to  have  been  execute  d.  Though  many 
were  concerned,  Cortes  did  not  think  proper  to  punilli 
any  more  than  the  principal  ringleader,  whom  he 
caufed  immediately  to  be  hanged  ;  and  then,  without 
alio  wing  them  leifure  to  ruminate  on  what  had  hap¬ 
pened,  and  as  the  mod  effc£fual  means  of  preventing 
the  return  of  a  mutinous  fpirit,  he  determined  to  call 
forth  his  troops  immediately  to  action.  Fortunately 
a  proper  oecafion  for  this  oceuried,  without  his  feeming 
to  court  it.  Ho  received  intelligence,  that  the  mate¬ 
rials  for  building  the  brigantines  were  at  length  com¬ 
pletely  finidied,  and  waited  only  for  a  body  of  Spa¬ 
niards  to  eondudl  them  to  Tezcuco.  The  command 
of  this  convoy,  eonfifting  of  200  foot  foldiers,  15 
horfemen,  and  two  field-pieees,  he  gave  to  Sandoval, 
who  by  the  vigilance,  activity,  and  courage,  which  he 
manifeded  on  every  oecafion,  was  growing  d-aily  in  his 
confidence,  and  in  the  edimation  of  his  fellow  foldiers. 

The  Tlafcalans  furnidied  8000  Tamenes ,  an  inferior 
order  of  men  dedined  for  fervile  talks,  to  carry  the  ma¬ 
terials  on  their  ihoulders,  and  appointed  15,000  war¬ 
riors  to  aecompany  and  defend  them.  Sandoval  made 
the  difpofition  for  their  progrefs  with  great  propriety, 
placing  the  Tamenes  in  the  eentre,  one  body  of  war¬ 
riors  in  the  front,  another  in  the  rear,  with  confider- 
able  parties  to  eover  the  Ranks.  To  eaeh  of  thefe  he 
joined  fome  Spaniards,  not  only  to  adiR  them  in  dan¬ 
ger,  but  to  aeeuRom  them  to  regularity  and  fubordi- 
nation.  Parties  of  Mexicans  frequently  appeared  ho¬ 
vering  around  t  hem  on  the  high  grounds  :  but  perceiv¬ 
ing  no  profpedt  of  fuccefs  in  attacking  an  enemy  con¬ 
tinually  on  his  guard,  and  prepared  to  leeeive  them, 
they  did  not  venture  to  moled  him  ;  and  Sandoval  had 
the  glory  of  conducing  fafely  to  Tezcuco  a  convoy 
on  which  all  the  future  operations  of  his  countrymen 
depended.  .  I04 

Cortes  determined  to  attack  the  city  from  three  dif-  ico  b*- 
ferent  quarters  ;  from  Tezcuco  on  the  ead  fide  of  the^ged. 
lake,  from  Tacuba  on  the  weft,  and  from  Cuayocan  to¬ 
wards  the  fouth.  Thofe  towns  were  fituated  on  the 
principal  caufeways  which  led  to  the  eapital,  and  in¬ 
tended  for  their  defence.  He  appointed  Sandoval  to 
command  in  the  fird,  Pedro  de  Alvarado  in  the  fecond, 
and  Chridoval  de  Olid  in  the  third  ;  allotting  to  each 
a  numerous  body  of  Indian  auxiliaries,  together  with 
an  equal  divifion  of  Spaniards,  who,  by  the  junction 
of  the  troops  from  Hifpaniola,  amounted  now  to  86 
horfemen,  and  818  foot  foldiers;  of  whom  1 1 8  were 
armed  with  mulkets  or  crofs-bows.  Their  train  of  ar¬ 
tillery  confided  of  three  battering  cannon,  and  J  5  field- 
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pieces.  He  referved  for  himfelf,  as  the  ftation  of  great- 
eft;  importance  and  danger,  the  condu£l  of  the  brigan¬ 
tines,  each  armed  with  one  of  his  fmall  cannon,  and 
manned  with  25  Spaniards. 

As  Alvarado  and  Olid  proceeded  towards  the  pods 
afligned  them,  they  broke  down  the  aquedu&s  which 
the  ingenuity  of  the  Mexicans  had  eredled  for  convey¬ 
ing  water  into  the  capital,  and,  by  the  diftrefs  to 
which  this  reduced  the  inhabitants,  gave  a  beginning 
to  the  calamities  which  they  were  deftined  to  fuiTer. 
Alvarado  and  Olid  found  the  towns,  of  which  they 
were  ordered  to  take  poffeflion,  deferted  by  their  in¬ 
habitants,  who  had  fled  for  fafety  to  the  capital,-  where 
Guatimozin  had  collected  the  chief  force  of  his  em¬ 
pire,  as  there  alone  he  could  hope  to  make  a  fuccefsful 
ftand  againft  the  formidable  enemies  who  were  ap¬ 
proaching  to  aflault  him. 

The  firft  effort  of  the  Mexicans  was  to  deftroy  the 
fleet  of  brigantines,  the  fatal  effe&s  of  whofe  opera¬ 
tions  they  forefaw  and  dreaded.  Though  the  brigan¬ 
tines,  after  all  the  labour  and  merit  of  Cortes  in  form¬ 
ing  them,  were  of  inconflderable  bulk,  rudely  con- 
ftru&ed,  and  manned  chiefly  with  landmen,  hardly  pof- 
felfed  of  fkill  enough  to  conduct  them,  they  muft  have 
been  objects  of  terror  to  a  people  unacquainted  with 
any  navigation  but  that  of  their  lake,  and  polfelfed  of 
no  veffel  larger  than  a  canoe.  Neccflity,  however,  ur¬ 
ged  Guatimozin  to  hazard  the  attack  ;  and  hoping  to 
fupply  by  numbers  what  he  wanted  in  force,  he  affem- 
bled  fucli  a  multitude  of  canoes  as  covered  the  face  of 
the  lake.  They  rowed  on  boldly  to  the  charge,  while 
the  brigantines,  retarded  by  a  dead  calm,  could  fcarcely 
advance  to  meet  them.  But  as  the  enemy  drew  near, 
a  breeze  fuddenly  fprung  up  •,  in  a  moment  the  fails 
were  fpread,  and  the  brigantines  with  irrcfifbible  im- 
petuofity  broke  their  feeble  opponents,  overfet  many 
canoes,  and  diflipated  the  whole  armament  with  fuch 
daughter,  as  convinced  the  Mexicans,  that  the  pro¬ 
gress  of  the  Europeans  in  knowledge  and  arts  rend¬ 
ered  their  fuperiority  greater  on  this  new  element 
than  they  had  hitherto  found  it  by  land. 

From  that  time  Cortes  remained  mafter  of  the  lake  \ 
and  the  brigantines  not  only  preferved  a  communica¬ 
tion  between  the  Spaniards  in  their  different  ftations, 
though  at  a  confiderable  diftance  from  eaeh  other  \  but 
were  employed  to  cover  the  caufeways  on  each  fide, 
and  keep  off  the  canoes,  when  they  attempted  to  an¬ 
noy  the  troops  as  they  advanced  towards  the  city.  He 
formed  the  brigantines  in  three  divifions,  allotting  one 
to  each  ftation,  with  orders  to  fecond  the  operations 
of  the  officer  who  commanded  there.  From  all  the 
three  ftations  he  pufhed  on  the  attack  againft  the  city 
with  equal  vigour  ;  but  in  a  manner  fo  very  different 
from  that  by  which  fieges  are  conduced  in  regular  war, 
as  might  appear  no  lefs  improper  than  lingular  to  per- 
fons  unacquainted  with  his  Situation.  Each  morning  his 
troops  alfaultcd  the  barricades  which  the  enemy  had 
ere&ed  on  the  caufeways,  forced  their  way  over  the 
trenches  which  they  had  dug,  and  through  the  canals 
where  the  bridges  were  broken  down,  and  endeavoured 
to  penetrate  into  the  heart  of  the  city,  in  hopes  of 
obtaining  fome  decifive  advantage,  which  might  fbree 
the  enemy  to  furrender,  and  terminate  the  war  at  once  5 
but  when  the  obftinate  valour  of  the  Mexicans  rendered 
the  efforts  of  the  day  ineffectual,  the  Spaniards  retired 
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in  the  evening  to  their  former  quarters.  Thus  their  toil 
and  danger  were,  in  fome  meafure,  continually  renew¬ 
ed,  the  Mexicans  repairing  in  the  night  what  the  Spa¬ 
niards  had  deftroyed  through  the  day,  and  recovering 
the  polls  from  which  they  had  driven  them.  But  nc- 
ceftity  preferibed  this  flow  and  untoward  mode  of  ope¬ 
ration.  The  number  of  his  troops  was  fo  fmall,  that 
Cortes  durft  not,  with  a  handful  of  men,  attempt  to 
make  a  lodgement  in  a  oity  where  he  might  be  fur- 
rounded  and  annoyed  by  fuch  a  multitude  of  enemies. 
The  remembrance  of  what  he  had  already  fuffered  by 
the  ill-judged  confidence  with  which  he  had  ventured 
into  fuch  a  dangerous  fituation,  was  ff Ill  frefh  in  his 
mind.  The  Spaniards,  exhaufted  with  fatigue,  were 
unable  to  guard  the  various  pofts  which  they  daily 
gained  \  and  though  their  camp  was  idled  with  Indian 
auxiliaries,  they  durft  not  devolve  this  charge  upon 
them,  becaufe  they  were  fo  little  accuflomed  to  difei- 
pline,  that  no  confidence  could  be  placed  in  their  vi¬ 
gilance.  Befides  this,  Cortes  was  extremely  folicitous 
to  preferve  the  city  as  much  as  pofhble  from  being  de¬ 
ftroyed,  both  as  lie  deftined  it  to  be  the  capital  of  his 
conquefts,  and  wifhed  'that  it  might  remain  as  a  mo¬ 
nument  of  his  glory.  From  all  tliefe  confiderations, 
he  adhered  obftinately,  for  a  month  after  the  fiege  was 
opened,  to  the  fyftem  which  he  had  adopted.  The 
Mexicans,  in  their  own  defence,  difplayed  valour 
which  was  hardly  inferior  to  that  with  which  the  Spa¬ 
niards  attacked  them.  On  land,  on  water,  by  night 
and  by  day,  one  furious  conflift  fuccceded  to  another. 
Several  Spaniards  were  killed,  more  wounded,  and  all 
were  ready  to  fink  under  the  toils  of  unintermitting 
fervice,  which  were  rendered  more  intolerable  by  the 
injuries  of  the  feafon,  the  periodical  rains  being  now 
fft  in  with  their  ufual  violence. 

Aftoniftied  and  difconcerted  with  the  length  and  dif¬ 
ficulties  of  the  fiege,  Cortes  determined  to  make  one 
great  effort  to  get  poffeflion  of  the  city  before  he  re- 
linquifhed  the  plan  which  he  had  hitherto  followed, 
and  had  rccourfe  to  any  other  mode  of  attack.  With 
this  view  he  fent  inftrudlions  to  Alvarado  and  Sando¬ 
val  to  advance  with  their  diviiions  to  a  general  affault, 
and  took  the  command  in  perfon  of  that  pofted  on  the 
caufeway  of  Cuyocan.  Animated  by  his  prefence,  and 
the  expectation  of  fome  decifive  event,  the  Spaniards 
pufhed  forward  with  irrcfiftible  impetuofity.  They 
broke  through  one  barricade  after  another,  forced  their 
way  over  the  ditches  and  canals,  and  having  entered 
the  city,  gained  ground  inceffantly,  in  fpite  of  the  mul¬ 
titude  and  ferocity  of  their  opponents.  Cortes,  though 
delighted  with  the  rapidity  of  his  progrefs,  did  not 
forget  that  he  might  ftill  find  it  neceffary  to  retreat  $ 
and  in  order  to  fecure  it,  appointed  Julian  de  Alderete, 
a  captain  of  chief  note  in  the  troops  which  he  had  re¬ 
ceived  from  Hifpaniola,  to  fill  up  the  canals  and  gaps 
in  the  caufeway  as  the  main  body  advanced.  That  of¬ 
ficer  deeming  it  inglorious  to  be  thus  employed,  while 
his  companions  were  in  the  heat  of  a&ion  and  the  ca¬ 
reer  of  victory ,  negle&ed  the  important  charge  com¬ 
mitted  to  him,  and  hurried  on  inconfiderately  to  mingle 
with  the  combatants.  The  Mexicans,  whofe  military 
attention  and  fkill  were  daily  improving,  no  fooner  ob- 
ferved  this,  than  they  carried  an  account  of  it  to  their 
monarch. 

Guatimozin  inftantly  differ ned  the  confequences  of 
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the  error  which  the  Spaniards  had  committed,  and,  with 
admirable  prefence  of  mind,  prepared  to  take  advantage 
of  it.  He  commanded  the  troops  polled  in  the  front 
to  llacken  their  efforts,  in  order  to  allure  the  Spaniards 
to  pulh  forward,  while  he  defpatched  a  large  body  of 
chofen  warriors  through  different  flrects,  fome  by  land, 
and  others  by  water,  towards  the  great  breach  in  the 
caufeway,  which  had  been  left  open.  On  a  fignal 
which  he  gave,  the  priells  in  the  great  temple  llruck 
the  great  drum  confecrated  to  the  god  of  war.  No 
fooner  did  the  Mexicans  hear  its  doleful  folemn  found, 
calculated  to  infpire  them  with  contempt  of  death  and 
with  enthufiaflic  ardour,  than  they  rufhed  upon  the 
enemy  with  frantic  rage.  The  Spaniards,  unable  to 
refill  men  urged  on  no  lefs  by  religious  fury  than  hope 
of  fuccefs,  began  to  retire,  at  firft  leifurely,  and  with 
a  good  countenance  ;  but  as  the  enemy  prefled  on, 
and  their  own  impatience  to  efeape  increafed,  the 
terror  and  confufion  became  fo  general,  that  when 
they  arrived  at  the  gap  in  the  caufeway,  Spaniards 
and  Tlafcalans,  horfemen  and  infantry,  plunged  in  pro- 
mi  fcuoufly,  while  the  Mexicans  rufhed  upon  them 
fiercely  from  every  fide,  their  light  canoes  carrying 
them  through  fhoals  which  the  brigantines  could  Xiot 
approach.  In  vain  did  Cortes  attempt  to  flop  and 
rally  his  flying  troops  ;  fear  rendered  them  regardlefs 
of  his  entreaties  or  commands.  Finding  all  his  endea¬ 
vours  to  renew  the  combat  fruitlefs,  his  next  care  was 
to  fave  fome  of  thofe  who  had  thrown  themfelves  into 
the  water  *,  but  while  thus  employed,  with  more  atten¬ 
tion  to  their  fituation  than  to  his  own,  fix  Mexican 
captains  fuddenly  laid  hold  of  him,  and  were  hurrying 
him  off  in  triumph  ;  and  though  two  of  his  officers  ref- 
cued  him  at  the  expence  of  their  own  lives,  he  received 
feveral  dangerous  wounds  before  he  could  break  loofe. 
Above  60  Spaniards  perifhed  in  the  rout  ;  and  what 
rendered  the  difafler  more  affliXing,  40  of  thefe  fell 
alive  into  the  hands  of  an  enemy  never  known  to  fhow 
mercy  to  a  captive. 

The  approach  of  night,  though  it  delivered  the  de- 
jcXed  Spaniards  from  the  attacks  of  the  enemy,  ufher- 
ed  in,  what  was  hardly  lefs  grievous,  the  noife  of  their 
barbarous  triumph,  and  of  the  horrid  feflival  with 
which  they  celebrated  their  viXory.  Every  quarter 
of  the  city  was  illuminated  ;  the  great  temple  fhone 
with  fuch  peculiar  fplendour,  that  the  Spaniards  could 
plainly  fee  the  people  in  motion,  and  the  priefls  bufy 
in  haflening  the  preparations  for  the  death  of  the  pri- 
foners.  Through  the  gloom  they  fancied  that  they 
difeerned  their  companions  by  the  whitenefs  of  their 
fkins,  as  they  were  {tripped  naked  and  compelled  to 
dance  before  the  image  of  the  god  to  whom  they  were 
to  be  offered.  They  heard  the  fhrieks  of  thofe  who 
were  facrificed,  and  thought  they  could  diflinguifh  each 
unhappy  victim  by  the  well-known  found  of  his  voice. 
Imagination  added  to  what  they  really  faw  or  heard, 
and  augmented  its  horror.  The  mod  unfeeling  melt¬ 
ed  into  tears  of  compaflion,  and  the  floutefl  heart 
trembled  at  the  dreadful  fpeXacle  which  they  be¬ 
held. 

Cortes,  ’who,  befides  all  that  he  felt  in  common  with 
his  foldiers,  was  oppreffed  with  the  additional  load  of 
anxious  reflexions  natural  to  a  general  on  fuch  an  un¬ 
expected  calamity,  could  not  like  them  relieve  his  mind 
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by  giving  vent  to  its  anguifh.  He  was  obliged  to  af-  Mexico, 
fume  an  air  of  tranquillity  in  order  to  revive  the  fpirits  ' 
and  hopes  of  his  followers.  The  junXure,  indeed,  re¬ 
quired  an  extraordinary  exertion  of  fortitude.  The  Mcxi-  The  Mexi¬ 
cans,  elated  with  their  viXory,  falliedcut  next  morning  cans,  renew 
to  attack  him  in  his  quarters.  But  they  did  not  rely  tee  attack 
on  the  efforts  of  their  own  arms  alone  :  they  fent  the JVit^  £reat 
heads  of  the  Spaniards  whom  they  had  facrificed  to  the  ur^* 
leading  men  in  the  adjacent  provinces,  and  allured  them 
that  the  god  of  war,  appeafed  by  the  blood  of  their  inva¬ 
ders,  which  had  been  flied  fo  plentifully  on  his  altars,  had 
declared  with  an  audible  voice,  that  in  eight  days  time 
thofe  hated  enemies  fliould  be  finally  dellroyed,  and 
peace  and  profperity  re-eftablifhed  in  the  empire. 

A  prediXion *  uttered  with  fuch  confidence,  and  in 
terms  fo  void  of  ambiguity,  gained  univerfal  credit 
among  a  people  prone  to  fuperflition.  The  zeal  of 
the  provinces  which  had  already  declared  againfl  the 
Spaniards  augmented,  and  feveral  which  had  hitherto 
remained  inaXive  took  arms  with  enthufiaflic  ardour  to 
execute  the  decrees  of  the  gods.  The  Indian  auxiliaries 
who  had  joined  Cortes,  accultomed  to  venerate  the 
fame  deities  with  the  Mexicans,  and  to  receive  the  re- 
fponfes  of  their  priefls  with  the  fame  implicit  faith,  aban¬ 
doned  the  Spaniards  as  a  race  of  men  devoted  to  certain 
deflruXion.  Even  the  fidelity  of  the  Tlafcalans  was 
fliaken,  and  the  Spanifh  troops  were  left  almofl  alone  in 
their  llations.  Cortes,  finding  that  he  attempted  in 
vain  to  difpcl  the  fuperflitious  fears  of  his  confederates 
by  argument,  took  advantage,  from  the  imprudence  of 
thofe  who  had  framed  the  prophecy  in  fixing  its  accom- 
plifhment  fo  near  at  hand,  to  give  them  a  ftriking  de- 
monflration  of  its  falfity.  He  fufpended  all  military 
operations  during  the  period  marked  out  by  the  oracle. 

Under  cover  of  the  brigantines,  which  kept  the  enemy 
at  a  diftance,  his  troops  lay  in  fafety,  and  the  fatal  term 
expired  without  any  difafler. 

Elis  allies,  afhamed  of  their  own  credulity,  returned 
to  their  flation.  Other  tribes,  judging  that  the  gods, 
who  had  now  deceived  the  Mexicans,  had  decreed 
finally  to  withdraw  their  proteXion  from  them,  joined 
his  flandard  ;  and  fuch  was  the  levity  of  a  fimple 
people,  moved  by  every  flight  impreffion,  that,  in  a 
fhort  time  after  fuch  a  general  defeXion  of  his  confe¬ 
derates,  Cortes  faw  himfelf,  if  we  may  believe  his  own  I0j 
account,  at  the  head  of  150,000  Indians.  Even  with  Cortes  a- 
fucb  a  numerous  army,  he  found  it  neceflary  to  adopt  doptsamore 
a  new  and  more  wary  fyftem  of  operation.  Inflead  0f^tVod  of 
renewing  his  attempts  to  become  mailer  of  the  city  at  proceeding* 
once,  by  fuch  bold  but  dangerous  efforts  of  valour  as 
he  had  already  tried,  he  made  his  advances  gradually, 
and  with  every  poffible  precaution  againfl  expoiing  his 
men  to  any  calamity  fimilar  to  that  which  they  {till  be¬ 
wailed.  As  the  Spaniards  pufhed  forward,  the  Indians 
regularly  repaired  the  eaufeways  behind  them.  As  foon 
as  they  got  pofleffion  of  any  part  of  the  town,  the  houfes 
were  inflantly  levelled  with  the  ground.  Hay  by  day, 
the  Mexicans,  forced  to  retire  as  their  enemies  gained 
ground,  were  hemmed  in  within  more  narrow  limits. 
Guatimozin,  though  unable  to  flop  the  career  of  the 
enemy,  continued  to  defend  his  capital  with  obflinate 
refolution,  and  difputed  every  inch  of  ground.  But  the 
Spaniards,  having  not  only  varied  their- mode  of  attack, 
but,  by  order  of  Cortes,  having  changed  the  weapons 
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'with  which  they  fought,  v»Tere  again  armed  with  the 
long  Chinantlan  fpears,  which  they  had  employed  with 
fuch  fuccefs  againft  Narvaez  ;  and,  by  the  firm  array 
in  which  this  enabled  them  to  range  themfelves,  they 
repelled,  with  little  danger,  the  loofe  affault  of  the 
Mexicans  }  incredible  numbers  of  whom  fell  in  the  con¬ 
flicts,  which  they  renewed  every  day.  While  war 
walled  without,  famine  began  to  confume  them  within 
the  city.  The  Spa  nidi  brigantines,  having  the  entire 
command  of  the  lake,  rendered  it  impodible  to  receive 
any  fupply  of  provifions  by  water.  The  vafl  number 
of  his  Indian  auxiliaries  enabled  Cortes  to  fhut  up  the 
avenues  to  the  city  by  land.  The  (tores  which  Guati- 
mozin  had  laid  up  were  exhauded  by  the  multitudes 
which  crowded  into  the  capital  to  defend  their  fovereign 
and  the  temples  of  their  gods.  Not  only  the  people, 
but  perfons  of  the  higheft  rank,  felt  the  utmod  didreffes 
of  want.  What  they  differed  brought  on  infeftious  and 
mortal  diftempers,  the  lad  calamity  that  vifits  be- 
fieged  cities,  and  which  filled  up  the  meafure  of  their 
woes. 

But,  under  the  preffure  of  fo  many  and  fuch  various 
evils,  the  fpirit  of  Guatimozin  remained  firm  and  un- 
fubdued.  He  rejefted  with  feorn  every  overture  of 
peace  from  Cortes  $  and,  difdaining  the  idea  of  fubmit- 
ting  to  the  oppreffors  of  his  country,  determined  not 
to  furvive  its  ruin.  The  Spaniards  continued  their 
progrefs.  At  length  all  the  three  divifions  penetrated 
into  the  great  fquare  in  the  centre  of  the  city,  and 
made  a  fecure  lodgment  there.  Three-fourths  of  the 
city  were  now  reduced,  and  laid  in  ruins.  The  re¬ 
maining  quarter  was  fo  clofely  preffed,  that  it  could 
not  long  withdand  affailants  who  attacked  it  from  their 
new  dation  with  fuperior  advantage,  and  more  allured 
expe&ation  of  fuccefs.  The  Mexican  nobles,  foli- 
citous  to  fave  the  life  of  a  monarch  whom  they  rever¬ 
ed,  prevailed  on  Guatimozin  to  retire  from  a  place 
where  reddance  was  now  vain,  that  he  might  roufe  the 
more  didant  provinces  of  the  empire  to  arms,  and 
maintain  there  a  more  fuccefsful  druggie  with  the  pub¬ 
lic  enemy.  In  order  to  facilitate  the  execution  of  this 
meafure,  they  endeavoured  to  amufe  Cortes  with  over¬ 
tures  of  fubmifhon,  that,  while  his  attention  was  em¬ 
ployed  in  adjuding  the  articles  of  pacification,  Gua¬ 
timozin  might  efcape  unperceived.  But  they  made  this 
attempt  upon  a  leader  of  greater  fagacity  and  difeern- 
ment  than  to  be  deceived  by  their  arts.  Cortes  fufpeft- 
ing  their  intention,  and  aware  of  what  moment  it  was 
to  defeat  it,  appointed  Sandoval,  the  officer  on  whofe 
vigilance  he  could  mod  perfeftly  rely,  to  take  the 
command  of  the  brigantines,  with  drift  injunctions  to 
watch  every  motion  of  the  enemy.  Sandoval,  atten¬ 
tive  to  the  charge,  obferving  fome  large  canoes  crowd¬ 
ed  with  people  rowing  along  the  lake  with  extraordi¬ 
nary  rapidity,  indantlv  gave  the  dgnal  to  chafe. 
Gracia  Holguin,  who  commanded  the  dected  brigan¬ 
tine,  foon  overtook  them,  and  was  preparing  to  fire 
on  the  foremod  canoe,  which  feemed  to  carry  fome 
perfon  whom  all  the  red  followed  and  obeyed.  At 
once  the  rowers  dropt  their  oars,  and  all  on  board, 


throwing  down  their  arms,  conjured  him  with  cries  Mexico, 
and  tears  to  forbear,  as  the  emperor  was  there.  Hoi-  ’  ‘  f 

guin  eagerly  feized  his  prize  \  and  Guatimozin,  with  a  ;s  ta^€n 
dignified  compofure,  gave  himfelf  up  into  his  hands,  prifoner. 
requeding  only  that  no  infult  might  be  offered  to  the 
emprefs  or  his  children.  When  condufted  to  Cortes, 
he  appeared  neither  with  the  fullcn  fiercenefs  of  a  bar¬ 
barian,  nor  with  the  dejeftion  of  a  fuppiicant.  “  I 
have  done,”  faid  he,  addreifing  himfelf  to  the  Spanidi 
general,  “  what  became  a  monarch.  I  have  defended 
my  people  to  the  lad  extremity.  Nothing  now  re¬ 
mains  but  to  die.  Take  this  dagger,”  laying  his 
hand  on  one  which  Cortes  wore,  “  plant  it  in  my 
bread,  and  put  an  end  to  a  life  which  can  no  longer  be 

of  life.”  _  _  HJ 

As  foon  as  the  fate  of  their  fovereign  was  known,  Mexico 
the  refidanee  of  the  Mexicans  ceafed  '7  and  Cortes  tooktabmits, 
poffeflion  of  that  fmall  part  of  the  capital  which  yet 
remained  undeilroyed.  Thus  terminated  the  fiege  of 
Mexico,  the  mod  memorable  event  in  the  conqued  of 
America.  It  continued  75  days,  hardly  one  of  which 
paded  without  fome  extraordinary  effort  of  one  party 
in  the  attack,  or  of  the  other  in  the  defence  of  a  city, 

011  the  fate  of  which  both  knew  that  the  fortune  of 
the  empire  depended.  As  the  druggie  here  was  more 
obdinate,  it  was  likewife  more  equal,  than  any  be¬ 
tween  the  inhabitants  of  the  Old  and  New'  Worlds. 

The  great  abilities  of  Guatimozin,  the  number  of  his 
troops,  the  peculiar  fituation  of  his  capital,  fo  far 
counterbalanced  the  fuperiority  of  the  Spaniards  in 
arms  and  difeipline,  that  they  mud  have  relinquidied 
the  enterprife,  if  they  had  trulled  for  fuccefs  to  them¬ 
felves  alone.  But  Mexico  was  overturned  by  the  jea- 
loufy  of  neighbours  who  dreaded  its  power,  and  by 
the  revolt  of  fubjefts  impatient  to  (hake  off  its  yoke. 

By  their  effeftual  aid,  Cortes  was  enabled  to  accom- 
plifh  what,  without  fuch  fupport,  he  would  hardly 
have  ventured  to  attempt.  How  much  foever  this 
account  of  the  reduftion  of  Mexico  may  detraft,  on 
the  one  hand,  from  the  marvellous  relations  of  fome 
Spanidi  writers,  by  aferibing  that  to  fimple  and  ob¬ 
vious  caufes  which  they  attribute  to  the  romantic  va¬ 
lour  of  their  countrymen,  it  adds,  on  the  other,  to  the 
merit  and  abilities  of  Cortes,  who,  under  every  difad- 
vantage,  acquired  fuch  an  afeendant  over  unknown  na¬ 
tions,  as  to  render  them  indruments  towards  carrying 
his  fcheme  into  execution. 

The  exultation  of  the  Spaniards,  on  accomplidiing 
this  arduous  enterprife,  was  at  fird  exceffive.  But  this 
was  quickly  damped  by  the  cruel  difappointment  of 
thofe  fanguine  hopes  which  had  animated  them  amidd 
fo  many  harddiips  and  dangers.  Indead  of  the  inex- 
haudiblc  wealth  which  they  expefted  from  becoming 
maders  of  Montezuma’s  treafures,  and  the  ornaments 
of  fo  many  temples,  their  rapacioufnefs  could  colleft 
only  an  incondderable  booty  amidd  ruins  and  defla¬ 
tion  (a).  Guatimozin,  aware  of  his  impending  fate, 
had  ordered’  w  hat  remained  of  the  riches  amaffed  by 
his  ancedors  to  be  thrown  into  the  lake.  The  Indian 
auxiliaries,  while  the  Spaniards  were  engaged  in  con- 
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flicl  with  the  enemy,  had  carried  off  the  mod  valuable 
part  of  the  fpoil.  The  fum  to  be  divided  among  the 
conquerors  was  fo  fmall,  that  many  of  them  difdained 
to  accept  of  the  pittance  which  fell  to  their  fhare,  and 
all  murmured  and  exclaimed  5  fome  againft  Cortes  and 
his  confidants,  whom  they  fufpeded  of  having  fccretly 
appropriated  to  their  own  ufe  a  large  portion  of  the 
riches  which  fiiould  have  been  brought  into  the  common 
flock  ;  others  againft  Guatimozin,  whom  they  accufed 
of  obflinaey,  in  refufing  to  difeover  the  place  where  he 
had  hidden  his  treafure. 

Arguments,  entreaties,  and  promifes,  were  employ¬ 
ed  in  order  to  foothe  them  j  but  with  fo  little  effect, 
that  Cortes,  from  folicitude  to  check  this  growing 
fpirit  of  difeontent,  gave  way  to  a.  deed  which  ftained 
the  glory  of  all  his  great  actions.  Without  regarding 
the  former  dignity  of  Guatimozin,  or  feeling  any  re- 
verenee  for  thofe  virtues  which  he  had  displayed,  he 
fubjeded  the  unhappy  monareh,  together  with  his 
chief  favourite,  to  torture,  in  order  to  force  from  them 
a  difeovery  of  the  royal  treafures,  which  it  was  fup- 
pofed  they  had  concealed.  Guatimozin  bore  what¬ 
ever  the  refined  cruelty  of  his  tormentors  could  infiid, 
with  the  invincible  fortitude  of  an  American  warrior. 
His  fellow- fufferer,  overcome  by  the  violence  of  the 
anguifh,  turned  a  dejeded  eye  towards  his  mafter, 
which  feemed  to  implore  his  permifllon  to  reveal  all 
that  he  knew.  But  the  high-fpirited  prince,  darting 
on  him  a  look  of  authority  mingled  with  fcorn,  check¬ 
ed  his  vveaknefs,  by  afking,  “  Am  I  now  repofing  on 
a  bed  of  flowers  ?”  Overawed  by  the  reproach,  he  per- 
fevered  in  his  dutiful  filence,  and  expired.  Cortes, 
a  (Lamed  of  a  feene  fo  horrid,  refeued  the  royal  victim 
from  the  hands  of  his  torturers,  and  prolonged  a  life  re¬ 
served  for  new'  indignities  and  fufferings. 

The  fate  of  the  capital,  as  both  parties  had  fore- 
feen,  decided  that  of  the  empire.  The  provinces  fub- 
mitted  one  after  another  to  the  conquerors.  Small 
detachments  of  Spaniards  marching  through  them  with¬ 
out  interruption,  penetrated,  in  different  quarters,  to  the 
great  Southern  ocean,  which,  according  to  the  ideas  of 
Columbus,  they  imagined  would  open  a  fhort  as  well 
as  eafy  paffage  to  the  Eaft  Indies,  and  fecure  to  the 
crowm  of  Caftile  all  the  envied  wTealth  of  thofe  fertile 
regions  j  and  the  adive  mind  of  Cortes  began  already 
to  form  fchemes  for  attempting  this  important  difeovery. 
In  his  after-fehemes,  howrever,  he  was  difappointed  ; 
but  Mexico  hath  ever  lince  remained  in  the  hands  of 
the  Spaniards. 

The  ancient  kingdom  of  Mexico,  properly  fo  called, 
was  divided  into  feveral  provinces,  of  u'hich  the  vale 
of  Mexico  itfelf  wras  the  fine  ft  in  every  refped.  It  Is 
furrounded  by  verdant  mountains,  meafuring  upwards 
of  1  20  miles  in  circumference  at  their  bafe.  A  great 
part  of  this  vale  is  occupied  by  two  lakes,  the  upper 
one  of  frefh  w'ater,  but  the  lower  one  brackifh,  com¬ 
municating  with  the  former  by  means  of  a  canal.  All 
the  water  running  from  the  mountains  is  colleded  in 
this  lower  lake,  on  account  of  its  being  in  the  bottom 
of  the  valley  ;  hence  it  wras  ready,  when  fwelled  by 
extraordinary  rains,  to  overflow  the  city  of  Mexico, 
as  has  been  already  obferved.  This  delightful  region 
contained  the  three  imperial  cities  of  Mexico,  Acol- 
huacan,  and  Tlacopan  ;  befides  40  others,  wTith  innu¬ 
merable  villages  and  hamlets  5  but  the  moft  confider- 
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able  of  thefe,  according  to  Clavigcro,  now  fcarcely  Mexico 
retain  one-twentieth  part  of  their  termer  magnificence.  *"Y~J 
The  principal  inland  provinces  to  the  northward  were 
the  Otomies  5  to  the  foulh-weft  the  Malatzincas  and 
Cuitlatecas ;  to  the  fouth  the  Tlahuieas  and  Coliu- 
ixcas ;  to  the  fouth  eaft,  after  the  ftates  of  Itzocan, 
Jauhtepac,  ^luauhquecollon,  Atlixco,  Tehuacan,  and 
others,  wrere  the  great  provinces  of  the  Mixteeas,  the 
Zapotecas,  and  the  Chiapanecas  ;  towards  the  eaft 
were  the  provinces  of  Tepayacac,  the  Popolocas,  and 
Totonacas.  The  maritime  provinces  on  the  Mexican 
gulf  w7ere  Coatzacualeo  and  Cuetlachtlan,  called  by 
the  Spaniards  CotaJIa .  On  the  Pacific  ocean  were  thofe 
of  Coliman,  Zaeatollan,  Tototepec,  Tecuantepec,  and 
Zoconochco. 

The  province  of  the  Otomies  began  in  the  northern 
part  of  the  vale  of  Mexico,  extending  through  the 
mountains  to  the  north  to  the  diftance  of  pc  miles  from 
the  city  of  Mexico  5  the  principal  cities  being  Toll  an 
or  Tula,  and  Xilotepec  :  the  latter  made  the  capital  of 
the  country  by  the  Spaniards.  Be) end  the  fettlements 
of  the  Otomies,  the  country  for  more  than  a  thoufand 
miles  in  extent  was  inhabited  only  by  barbarous  and 
wandering  favages. 

The  Malatzinca  province  contained  the  valley  of 
Tolocan,  and  all  the  country  from  Taxitnaroa  to  the 
frontier  of  the  kingdom  of  Michuacan.  The  valley  of' 

Tolocan  is  upwards  of  40  miles  long  from  fouth-eaft  to 
north-weft,  and  30  in  breadth  where  breadeft.  Its 
principal  city,  named  alfo  Tolocan ,  is  fituated  at  the 
foot  of  a  high  mountain  covered  with  fnow,  30  miles 
diftant  from  Mexico. 

The  country  of  the  Cuitlatecas  extended  from  north- 
eaft  to  fouth-weft,  upwards  of  200  miles,  extending  as 
far  as  the  Pacific  ocean.  Their  capital  was  named 
Mexcaltepec,  once  a  great  and  populous  city,  fituated 
upon  the  fea-coaft  :  but  of  which  the  ruins  are  now 
fcarcely  vifible.  That  of  the  Tlahuieas  was  named 
Quauhnahuac,  and  fituated  about  40  miles  to  the  fouth- 
ward  of  Mexico.  The  province  extended  almoft  60 
miles  fouthward,  commencing  from  the  fouthern  moun¬ 
tains  of  the  vale  of  Mexieo. 

The  country  of  the  Cohuixcas  extended  on  the 
fouthward  as  far  as  the  Pacific  ocean,  through  that 
part  where  at  prefent  the  port  and  city  of  Acapulco 
lie.  It  was  divided  into  the  ftates  of  Tzompanco, 
Chilapan,  Tlapan,  and  Tiftla  *,  the  latter  a  very  hot 
and  unwholefome  country.  To  this  province  belong¬ 
ed  a  place  named  Tlachco ,  celebrated  for  its  filver 
mines. 

The  province  of  the  Mixteeas  extended  from  Aeol¬ 
ian ,  a  place  diftant  about  ?  20  miles  from  Mexico,  as 
far  as  the  Pacific  ocean  towards  the  fouth-eaft.  The 
inhabitants  carried  on  a  confiderable  commerce,  and 
had  feveral  well-inhabited  cities  and  villages.  To  the 
eaft  of  the  Mixteeas  xvere  the  Zapotecas,  fo  called  from 
their  capital  Teotzapotlan.  In  their  diftrid  was  the 
valley  of  Huaxyacac,  now  Oaxaca  or  Guaxaea. 

The  province  of  Mazatlan  lay  to  the  northw&rd  of 
the  Mixteeas ;  and  to  the  northward  and  eaftward  of 
the  Zapotecas  tvas  Ghimantla ,  having  their  capitals  of 
the  fame  name  Avith  their  provinces.  The  Chiapane¬ 
cas,  Zoqui,  and  Queleni,  w^ere  the  laft  of  the  Mexican 
provinces  towards  the  fouth-eaft.  On  the  fide  of  the 
mountain  Popocatepec  and  around  it  lay  feveral  ftates, 

of 
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Mexte».  of  which  the  moft  confiderable  were  Cholallan  and  Hu- 

L  v —  exotzinco.  Thefe  two  having,  with  the  aflifiance  of 

the  Tlafcalans,  fhaken  off  the  Mexican  yoke,  re-efta- 
blifhed  their  former  arifiocratical  government.  The 
Cholulans  poifeffed  a  frnall  hamlet  called  Cuitlaxcoapan, 
in  the  place  where  the  Spaniards  afterwards  founded 
the  city  of  Angelopoli,  which  is  the  fecond  of  New 
Spain. 

To  the  eaftward  of  Cholula  lay  a  confiderable  Hate 
named  Tepeyacac  ;  and  beyond  that  the  Popolocas, 
whofe  principal  cities  were  Tceamachaleo  and  £)ue- 
cholac.  To  the  fouthward  of  the  Popolocas  was  the 
ft  ate  of  Tahuacan,  bordering  upon  the  country  of  the 
Mixtecas  j  to  the  eaft,  the  maritime  province  of  Cuet- 
lachtlan  *,  and  to  the  north  the  Totonacas.  The  ex¬ 
tent  of  this  province  was  150  miles,  beginning  from 
the  frontier  of  Zacatlan,  a  date  diftant  about  80  miles 
from  the  court,  and  terminating  in  the  gulf  of  Mexi¬ 
co.  Befides  the  capital,  named  Mi%quihuncan ,  this 
country  had  the  beautiful  city  of  Chempoallan,  fitu- 
ated  on  the  coad  of  the  gulf  5  remarkable  for  being 
that  by  which  the  Spaniards  entered  the  Mexican  em¬ 
pire. 

Coliman  was  the  mod  northerly  of  the  provinces  on 
the  Pacific  ocean  \  the  capital,  named  alfo  Coliman, 
being  in  lat.  19.  long.  92.  W.  Towards  the  fouth-eaft 
was  the  province  of  Zacotlan,  with  its  capital  of  the 
fame  name  ;  then  came  the  coad  of  the  Cuitlatecas  j 
alter  it  that  of  the  Cohuixcans,  in  which  was  the  cele¬ 
brated  port  of  Acapulco.  The  Jopi  bordered  on  the 
Cohuixea  coad  ;  and  adjoining  to  that  the  Mixteca 
country,  now'  called  Xicayan  ;  next  to  that  was  the 
large  province  of  Tecuantepec  ;  and,  ladly,  that  of 
Xoeonochco. 

This  province,  the  mod  foutherly  of  the  Mexican 
empire,  was  bounded  on  the  eaft  and  foutlneaft  by  the 
country  of  Xochitepec,  which  did  not  belong  to  Mexi¬ 
co  ;  on  the  weft  by  Tecuantepec  ;  and  on  the  fouth 
by  the  ocean.  1  he  capital,  called  alfo  Xoconcchco ,  was 
fituated  between  two  rivers,  in  14  degrees  of  latitude 
and  103  W.  longitude.  On  the  Mexican  gulf  there 
were,  befides  the  country  of  the  Totonecas,  the  pro¬ 
vinces  of  Cuetlachtlan  and  Coatzacualco  •  the  latter 
bounded  on  the  cad  by  the  dates  of  Tabafco  and  the 
peninfula  of  Yucatan.  The  province  of  Cuetlachtlan 
comprehended  all  the  coad  between  the  rivers  Alva¬ 
rado  and  Antigua,  where  the  province  of  the  Totonecas 

„S  beRan- 

Climate.  f 'he  climate  of  this  vaft  country  varies  very  much 

according  to  the  fituation  of  its  different  parts.  The 
maritime  places  are  hot,  unhealthy,  and  moift.  The 
lands  which  lie  in  the  neighbourhood  of  high  moun¬ 
tains,  the  tops  of  which  are  always  covered  with 
fnow,  muft  of  neceftity  be  cold  ;  and  Clavigero  in¬ 
forms  us,  that  he  has  been  on  a  mountain  not  more 
than  25  miles  did  ant  from  the  city  of  Mexico,  where 
there  was  white  froft  and  ice  even  in  the  dog-days. 
“  All  the  other  inland  countries  (fays  our  author), 
where  tlic  greateft  population  prevailed,  enjoy  a  cli  ir  ate 
fo  mild  and  benign,  that  they  neither  feel  the  rigour 
of  winter  nor  the  heats  of  dimmer.  It  is  true,  in 
many  of  thefe  countries,  there  Is  frequently  white  (rod 
in  the  three  months  of  December,  January,  and  Fe¬ 
bruary,  and  fomehmes  even  it  fnows  ;  but  the  fmall 
inconvenience  which  fuch  cold  occafions  continues  on¬ 


ly  till  the  rlfing  fun  :  no  other  fire  than  his  rays  is  ne-  Mexico.  ^ 
ceflary  to  give  warmth  in  winter  ;  no  other  relief  is  -  Lj* 
wanted  in  the  feafon  of  heat  but  the  {hade  :  the  fame 
clothing  which  covers  men  in  the  dog-days  defends 
them  in  January,  and  the  animals  deep  all  the  year  un¬ 
der  the  open  Iky.  g 

“  This  mildnefs  and  agreeablenefs  of  climate  under  Caufe*  of 
the  torrid  zone  is  the  effect  of  feveral  natural  caufes  miiunefs  of 
entirely  unknown  to  the  ancients,  who  did  not  believe  c^mate' 
it  to  be  inhabited  ;  and  not  well  underftood  by  fome 
moderns,  by  whom  it  is  believed  unfavourable  to  thofe 
who  live  in  it.  The  purity  of  the  atmofphere,  the 
fmaller  obliquity  of  the  folar  rays,  and  the  longer  day 
of  this  luminary  above  the  horizon  in  winter,  in  com- 
parifon  of  other  regions  farther  removed  from  the 
equator,  concur  to  leffen  the  cold,  and  to  prevent  all 
that  horror  which  disfigures  the  face  of  nature  in 
other  climes.  During  that  feafon  a  ferene  fky  and 
the  natural  delights  of  the  country  are  enjoyed  5  where- 
as,  under  the  frigid,  and  even  for  the  mod  part  under 
the  temperate  zones,  the  clouds  rob  man  of  the  pro- 
fpeft  of  heaven,  and  the  fnow  buries  the  beautiful  pro¬ 
ductions  of  the  earth.  No  lefs  caufcs  combine  to  tem¬ 
per  the  heat  of  fummer.  The  plentiful  {bowers  which 
frequently  water  the  earth  after  mid-day  from  April 
or  May  to  September  or  O&ober  \  the  high  moun¬ 
tains,  continually  loaded  with  fnow,  fcattered  here  and 
there  through  the  country  of  Anahuae ;  the  cool  winds 
which  breathe  from  them  in  that  feafon  ;  and  the  diorter 
day  of  the  fun  above  the  horizon,  compared  with  the 
circumftances  of  the  temperate  zone,  transform  the 
elimes  of  thofe  happy  countries  into  a  cool  and  cheer¬ 
ful  fpring.  But  the  agreeablenefs  of  the  climate  is 
counterbalanced  by  thunder  dorms,  which  are  frequent 
in  dimmer,  particularly  in  the  neighbourhood  of  the 
mountain  of  Tlafeaia  ;  and  by  earthquakes,  which  are 
at  all  times  felt,  though  with  lefs  danger  than  terror. 

Storms  of  hail  are  neither  more  frequent  nor  more  fe- 
vere  than  in  Europe.” 

One  undoubted  inconvenience  which  Mexico  has  is  Mexican 
that  of  volcanoes.  One  named  by  the  Spaniards  Vo/-  volcanoes. 
can  cPOrizaba  is  higher  than  the  peak  of  Tcneriffe,  ac¬ 
cording  to  the  Jcfuit  Tallandicr,  wl:U  meafured  them 
both.  It  began  to  fend  forth  fmoke  in  the  year  1545, 
and  continued  burning  for  20  years,  but  has  not  dif- 
covered  any  fymptonis  of  eruption  fince  that  time.  It 
is  of  a  conical  figure  ;  and  may  be  feen  at  50  leagues 
diftance.  The  top  is  always  covered  with  fnow,  but 
the  lower  part  with  woods  of  pine  and  other  valu¬ 
able  timber.  It  is  about  90  miles  to  the  eaftward  of 
the  capital. 

Two  other  mountains,  named  Popoca  tepee  and  I%- 
tacei/iuatl ,  which  lie  near  each  other,  at  the  diftance  of 
33  miles  to  the  fouth-eaft  of  Mexico,  are  likewife 
furprifingly  high.  Clavigero  fuppofes  the  former 
to  be  higher  than  the  higheft  of  the  Alps,  con- 
fidering  the  elevated  ground  on  which  the  bafe  of 
it  Hands.  It  has  a  crater  more  than  half  a  mile  wide  \ 
from  which,  in  the  time  of  the  Mexican  kings,  great 
quantities  of  fmoke  and  flame  ifiued.  In  the  17th 
century  it  frequently  threw  out  great  ftiowers  of  afties 
upon  the  adjacent  places  5  but  in  the  1 8th  century  hard¬ 
ly  any  fmoke  has  been  obferved.  This  mountain  is 
named  by  the  Spaniards  V clean ,  and  the  other  Sierra 
Nevada .  The  latter  has  alfo  fometimes  emitted  flames. 

Both 
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Both  of  them  "have  their  tops  always  covered  with  fnow 
in  fueh  quantities,  that  the  mafles  which  fall  down  upon 
the  neighbouring  rocks  fupply  the  cities  of  Mexico, 
Gelopoli,  Cholula,  and  all  the  adjacent  country  to  the 
diftance  of  40  miles,  with  that  commodity  5  of  which 
the  confumpt  is  fo  great,  that  in  1746  the  impoft  up¬ 
on  what  was  confumed  in  the  city  of  Mexico  amount¬ 
ed  to  15,222  Mexican  crowns  •,  fome  years  after  it  a- 
mounted  to  2c,ooo  5  and  is  novr  in  all  probability  a 
great  deal  more. 

Befidcs  thefe  volcanoes,  there  are  others  in  Mexico 
of  a  very  remarkable  height.  The  great  chain  of 
mountains  called  the  Andes  is  continued  through  the 
ifthmus  of  Panama  and  through  all  Mexico,  until 
they  are  loft  in  the  unknown  mountains  of  the  north. 
The  moft  confiderable  of  that  chain  is  known  in  Mexi¬ 
co  by  the  name  of  Sierra  Madre ,  particularly  in  Cina- 
loa  and  Tarahumara,  provinces  no  lefs  than  1200  miles 
diftant  from  the  capital. 

Mexico  is  well  watered  by  very  confiderable  rivers, 
though  none  of  them  are  comparable  to  thofe  of  South 
America.  Some  of  thefe  run  into  the  gulf  of  Mexi¬ 
co,  and  others  into  the  Pacific  ocean.  The  Alvarado 
has  its  principal  fource  among  the  mountains  of  the 
Zapoteeas,  and  difeharges  itfelf  by  three  navigable 
mouths  into  the  Mexican  gulf,  at  the  diftance  of  30 
miles  from  Vera  Cruz.  The  moft  celebrated  of  the 
rivers  which  run  into  the  Pacific  ocean  is  that  called  by 
the  Spaniards  Quadalaxara  or  Great  River .  It  rifes  in 
the  mountains  of  Toloccan  ,  and  after  running  a  courfe 
of  more  than  600  miles,  difeharges  itfelf  into  the  ocean 
in  22®  latitude. 

There  arc  likewife  in  this  country  feveral  lakes  of 
very  confiderable  magnitude  j  but  thofe  of  Nicaragua, 
Cliapallan,  and  Pazquaro,  which  are  of  the  greateft 
extent,  did  not  belong  to  the  ancient  Mexican  em¬ 
pire.  The  moft  remarkable  were  thofe  in  the  vale  of 
Mexico,  upon  which  the  capital  of  the  empire  was 
founded.  Of  thefe,  the  frefh  water  one,  called  the 
lake  of  Chaleo ,  extended  in  length  from  eaft  to  weft 
1 2  miles,  as  far  as  the  city  of  Xochimilco ;  from 
thence,  taking  a  northerly  dire&ion,  it  incorporated 
itfelf  by  means  of  a  canal  with  the  lake  of  Tezcuco  \ 
but  its  breadth  did  not  exceed  fix  miles.  The  other, 
named  the  lake  of  Tezcuco,  extended  15,  or  rather  17 
miles  from  eaft  to  weft,  and  fomething  more  from  fouth 
to  north  ;  but  its  extent  is  now  much  lefs,  by  reafon  of 
the  Spaniards  having  diverted  the  courfe  of  many  of  the 
ftreams  which  run  into  it.  This  lake  is  fait,  which 
Clavigero  fuppofes  to  arife  from  the  nature  of  the  foil 
which  forms  its  bed. 

Befides  thefe,  there  are  a  number  of  fmaller  lakes, 
fbme  of  which  are  very  delightful.  There  is  a  vaft 
variety  of  mineral  waters,  of  the  nitrous,  fulphureous, 
and  aluminous  kinds,  fome  of  them  fo  hot  that  meat 
may  be  boiled  in  them.  At  Tetuhuacan  is  a  kind 
of  petrifying  water,  as  well  as  in  feveral  other  parts 
of  the  empire.  One  of  them  form*  a  kind  of  fmooth 
white  ft  ones,  not  difpleafing  to  the  tafte  j  the  ferap- 
ings  of  which  taken  in  broth  are  celebrated  as  a  dia¬ 
phoretic,  probably  without  any  good  reafon.  The 
dofe  for  a  perfon  not  difficult  to  be  fweated  is  one 
dram  of  the  ferapings.  Manv  of  -he  rivers  of  Mexi¬ 
co  afford  furprifing  and  beautiful  eafeades  ;  particularly 
t'he  great  river  Guadalaxara,  at  a  place  called  Tempizque , 


15  miles  to  the  fouth  ward  of  that  city.  Along  a  deep  Mexico 
river  called  Atoijaque  is  a  natural  bridge,  coniifting  of “v— — r 
a  vaft  mound  ot  earth,  along  which  carnages  pafs  con¬ 
veniently.  Clavigero  fuppoies  it  to  have  been  the  frag¬ 
ment  of  a  mountain  thrown  down  by  an  earthquake,  and 
then  penetrated  by  the  river. 

The  mineral  productions  of  Mexico  are  extremely  Natural 
valuable,  fuch  as  gold  and  filver  in  abundance,  twopredu&ion?, 
fpecies  of  copper,  tin,  lead,  mercury,  fulphur,  alum, 
vitriol,  amber,  and  afphaltum.  It  alfo  produces  dia¬ 
monds,  amethyfts,  cats-eycs,  cornelians,  and  fome  green 
ft  ones  refembling  emeralds,  as  alfo  quarries  of  jafper 
and  marble  of  various  colours.  There  are  faid  to  be 
whole  mountains  of  loadftone,  and  a  fine  white  talc 
which  may  be  burnt  into  an  excellent  plafter. 

The  foil  is  capable  of  producing  all  the  necelfaries, 
and  even  the  luxuries  of  human  life.  Hiltorians  men¬ 
tion  no  fewer  than  1200  plants  which  are  all  indige¬ 
nous,  or  natives  of  the  country  \  but  as  thefe  are  faid 
to  be  chiefly  medicinal,  we  mult  conclude  that  provi¬ 
dent  nature  has  furnifhed  them  with  many  more  which 
are  intended  for  nourilhment. 

This  country  abounds  with  a  great  variety  of  flowers, 
numbers  of  which  are  peculiar  to  itfelf,  while  many 
exotics  even  rival  them  in  luxuriance,  fuch  in  particular 
as  are  imported  from  Europe.  W ater-melons,  apples, 
pears,  peaches,  apricots,  figs,  &c,  are  among  the  exo¬ 
tics,  which  thrive  in  a  manner  equal  to  any  of  the  indi¬ 
genous  productions.  All  the  maritime  countries  abound 
with  cocoa-nut  trees,  of  which  Hernandez  mentions 
four  kinds,  the  finalleft  of  which  is  moftly  ufed  for  cho¬ 
colate  and  other  drinks. 

Prior  to  the  introduction  of  corn  from  Europe,  maize 
w  as  the  principal  grain  of  Mexico,  and  of  which  then? 
were  feveral  fpecics.  It  was  brought  from  America  to 
Spain,  and  from  thence  to  the  other  countries  of 
Europe.  The  principal  kind  of  pulfe  ufed  by  the 
people  wras  the  French  bean,  the  different  fpecies  of 
which  exceeded  in  number  thofe  of  the  maize  *,  and 
one  of  them  in  particular  not  only  fupported  the  poorer 
clafs,  but  even  the  Spanifh  nobility  deemed  it  a  luxury. 

Hiltorians  enumerate  five  fpecies  of  efculent  roots,  ex- 
clufive  of  many  culinary  vegetables  imported  from  the 
Canaries,  Spain,  and  other  European  countries.  This 
country  produces  a  variety  of  palm  trees,  from  the 
fibres  of  the  leaves  of  one  fpecies  of  which  the  Mexi¬ 
cans  manufacture  thread.  The  timber  trees  are  numer¬ 
ous,  and,  in  refpeCt  of  quality,  faid  to  be  inferior  to 
none  in  the  world.  There  are  whole  woods  of  cedars 
and  ebonies,  and  fome  trees  mentioned  by  Clavigero 
are  of  a  moft  ftupendous  magnitude.  This  author 
mentions  one  that  meafured  107  Paris  feet  in  height j 
and  Acofta  fpeaks  of  one  that  was  1 6  fathoms  in  cir¬ 
cumference.  A  remarkable  fir  tree  hollowed  by 
lightning,  contained  within  it  100  young  men,  ac¬ 
cording  to  the  teftimony  of  the  archbifhop  of  Toledo, 
who  went  to  view  it  in  the  year  177°*  I2D 

This  country  abounds  alfo  with  aromatic  and  ^e-  jVTediciiial 
dicinal  trees,  producing  gums,  refins,  &e.  From  one  and  aroma- 
of  thefe  a  balfam  is  produced  not  in  the  lealt  inferior  tic  gums, 
to  the  celebrated  balfam  of  Mecca.  Tt  is  of  a  reddifh 
black  or  yellow i(h  white,  of  a  lliarp  bitter  tafte,  and 
of  a  ftrong  but  moft  grateful  odour.  It  is  common  in 
the  provinces  of  Panuco  and  Chiapan,  and  other  w^arm 
countries. 

The 
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Mexico.  The  tree  producing  liquid  amber,  the  liquid  ftorax 
*  -  ' "  ♦  of  the  Mexicans,  is  of  a  large  fize,  the  leaves  fimilar 
to  thofe  of  the  maple,  indented,  white  in  one  part 
and  dark  in  the  other,  difpofed  of  in  threes  ;  the  fruit 
is  thorny  and  round,  but  polygonous,  with  the  furface 
and  the  angles  yellow  ;  the  bark  of  the  tree  partly 
green  and  partly  tawney.  By  incifions  in  the  trunk 
they  cxtra6l  that  valuable  fubdance  named  liquid  am- 
bei q  and  the  oil  of  the  fame  name,  which  is  dill  more 
valuable.  Liquid  amber  is  likewife  obtained  from  a 
dccoflion  of  the  branches,  but  it  is  inferior  to  that 
obtained  from  the  trunk. 

The  name  copalli  in  Mexico  is  generic,  and  com¬ 
mon  to  all  the  refins  ;  but  efpecially  fignifies  thofe 
made  ufe  of  for  incenfe.  There  are  ten  fpecies  of 
thefe  trees  yielding  refins  of  this  kind ;  the  principal 
of  which  is  that  from  which  the  Copal  is  got,  fo 
well  known  in  medicine  and  varnidics.  A  great  quan¬ 
tity  of  this  was  made  ufe  of  by  the  ancient  Mexicans, 
and  is  dill  ufed  for  fimilar  purpofes  by  the  Spaniards. 
The  tecopalli  or  tepecopalli  is  a  refin  fimilar  to  the  in¬ 
cenfe  of  Arabia  ;  which  didils  from  a  tree  of  mode¬ 
rate  fize  that  grows  in  the  mountains,  having  a  fruit 
like  an  acorn,  and  containing  the  nut  enveloped  in  a 
mucilage,  within  which  there  is  a  fmall  kernel  ufeful 
in  medicine. 

The  mi%quitl ,  or  mezquite,  is  a  fpecies  of  true  aca¬ 
cia,  and  the  gum  didilled  from  it  is  faid  to  be  the  true 
gum  arabic.  It  is  a  thorny  fhrub,  with  branches  ir¬ 
regularly  difpofed,  the  leaves  fmall,  thin,  and  pinnat¬ 
ed  ;  the  dowers  being  like  thofe  of  the  birch-tree. 
Of  the  elaftic  gum,  which  is  found  in  plenty  in  Mexi¬ 
co,  the  natives  were  in  ufe  to  make  foot-balls,  which, 
though  heavy,  have  a  better  fpring  than  thofe  filled 
with  air.  With  this  they  varnifh  their  hats,  cloaks, 
boots,  and  great  coats,  in  a  manner  fimilar  to  what  is 
done  in  Europe  with  wax  ;  and  by  which  means  they 
are  rendered  all  wrater  proof. 

Mexican  The  quadrupeds  found  in  Mexico  at  the  arrival  of 
animals.  the  Spaniards,  were  lions,  tvgers,  wild  cats,  bears, 
wolves,  foxes,  the  common  dags,  white  dags,  bucks, 
wild  goats,  badgers,  polecats,  weafels,  martins,  fquir- 
rels,  polatucas,  rabbits,  hares,  otters,  and  rats.  All 
thefe  animals  are  fuppofed  to  be  common  to  both  con¬ 
tinents.  The  white  dag,  whether  it  be  the  fame  fpecies 
of  the  other  or  not,  is  undoubtedly  common  to  both, 
and  was  known  to  the  Greeks  and  Romans.  The 
Mexicans  call  it  the  king  of  the  fugs.  M.  Buffon 
imagines  the  white  colour  of  this  creature  to  be  the 
effect  of  capitivity  ,  but  Clavigero  fays,  that  it  is  found 
wild,  and  of  the  fame  white  colour,  on  the  mountains 
of  New  Spain.  In  many  other  points,  he  alfo  contro¬ 
verts  the  opinions  of  this  celebrated  naturalid,  who  will 
not  allow  the  lion,  tyger,  or  rabbit,  to  be  natives  of 
America. 

Clavigero  enumerates  the  quadrupeds  common  to 
New  Spain  with  the  red  of  the  continent  of  America. 
Among  thefe  he  will  not  allow  a  place  to  the  Peru¬ 
vian  dieep,  the  hianaco ,  and  floth  ;  all  of  which  are 
peculiar  to  South  America.  Hernandez  indeed  makes 
mention  of  the  Peruvian  fheep,  and  gives  a  drawing  of 
It ;  but  this  was  only  on  account  of  a  few  individuals 
brought  thence  from  Peru,  which  the  Mexicans  called 
bv  that  name,  in  the  fame  manner  as  he  deferibes  fe- 
veral  animals  of  the  Philippine  ifles;  not  that  they 


had  ever  been  bred  in  Mexico,  or  found  in  any  country  Mexico, 
of  North  America,  unlefs  it  wasfome  individual  carried 
there,  as  they  are  carried  as  a  curiolity  from  Europe. 

The  animals  which  he  allows  to  be  common  to  both 
countries  t  are,  the  Mexican  hog,  the  moufete,  the 
opodum,  the  armadillo,  the  te chichi,  a  fmall  animal  re- 
fembling  a  dog  ;  which  being  perfectly  dumb,  gave 
occafion  to  a  report  that  the  Mexican  dogs  could  not 
bark.  The  tlefir  of  this  animal  was  eaten  by  them,  and 
was  edeemed  agreeable  and  nouridiing  food.  Atter 
the  conqueft  of  Mexico,  the  Spaniards  having  neither 
large  cattle  nor  fheep,  provided  their  markets  with 
this  quadruped  ;  by  which  means,  the  fpecies  foon 
came  to  be  extindt,  though  it  had  been  very  numer¬ 
ous.  The  land-fquirrel  is  very  numerous  in  the  king¬ 
dom  of  Michuacan,  has  great  elegance  of  form,  and 
is  extremely  graceful  in  its  movements  ;  but  it  cannot 
be  tamed,  and  bites  moll;  furioufly  every  perfon  who 
approaches  it. 

Befides  thefe,  there  are  fea  lions,  ratoons,  and  that 
voracious  animal  named  the  tapir.  Oviedo  informs 
us,  that  he  has  feen  it  at  one  bite  tear  off  two  or  three 
hand-breadths  of  fkin  from  a  hound,  and  at  another 
a  whole  leg  and  thigh.  The  flefh  is  eatable,  and  its 
fkin  is  valued  on  aecount  of  its  being  fudiciently  llrong 
to  refill  mufket-balls.  There  are  likewife  great  num¬ 
bers  of  monkeys  of  many  different  kinds  5  fome  of 
which  have  heads  refembling  thofe  of  dogs.  Some  of 
them  are  drong  and  fierce,  equalling  a  man  in  dature 
when  they  ftand  upright. 

Among  the  animals  peculiar  to  Mexico,  is  one  na¬ 
med  coyoto ,  which  appears  to  have  been  inaccurately 
deferibed  by  natural  hiftorians  ;  fome  making  it  one 
fpecies  and  fome  another.  It  is  about  the  fize  of  a 
madiff,  but  more  flender.  The  eyes  are  yellow  and 
fparkling,  cars  fmall  pointed,  and  eredl  ;  the  fnout 
blackifh,  ftrong  limbs,  and  the  feet  armed  with  large 
crooked  nails.  The  tail  is  thick  and  hairy,  the  fkin 
a  mixture  of  black,  brovrn,  and  white  ;  and  the  voice  is 
compounded  of  the  howl  of  the  wolf  and  the  bark  of 
the  dog.  It  purfues  the  deer,  and  will  fometimes  even 
attack  men.  Its  ufual  pace  is  a  trot,  but  fo  quick  that 
a  horfe  at  the  gallop  can  fearcely  overtake  it.  The 
tlalcojotl  or  tlalcoyoto  Is  about  the  fize  of  a  middling 
dog,  and  the  largeil  animal  that  lives  under  the  earth. 

Its  head  has  fome  refemblance  to  that  of  a  cat  ;  but 
in  colour  and  length  of  hair  it  refembles  the  lion. — 

It  has  a  long  thick  tail,  and  feeds  upon  poultry  and 
fmall  animals,  which  it  catches  in  the  night-time. 

The  tepei%uintli ,  or  mountain -dog,  though  it  is  but  of 
the  fize  of  a  fmall  dog,  is  fo  bold  that  it  attacks  deer, 
and  fometimes  kills  them.  Its  hair  and  tail  are  long, 
the  b^dy  black,  but  the  head,  neck,  and  bread,  white. 

M.  Buffon  reckons  this  animal  the  fame  with  the 
glutton,  but  Clavigero  denies  it.  Another  animal, 
larger  than  the  two  foregoing,  is  called  the  xoloit%cuint~ 
li.  Some  of  thefe  are  no  lefs  than  fonr  feet  in  length. 

It  has  a  face  like  the  dog,  but  tufks  like  the  wolf, 
with  eredl  ears,  the  neck  grofs,  and  the  tail  long. — 

It  is  entirely  d<?ftitute  of  hair,  excepting  only  the 
fnout,  where  there  are  fome  thick  crooked  bridles. 

The  whole  bodv  is  covered  wi+h  a  fmooth,  foft  afh- 
colourcd  fkin,  fpotted  partly  with  black  and  tawney. 

This  fpecies  of  animals,  as  well  as  the  two  former, 
are  aLmod  totally  extinft.  A  Lyncean  academician 
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named  Giovanni  Fabri ,  has  endeavoured  to  prove  that 
the  xoloitzcuintli  is  the  fame  with  the  wolf  of  Mexico  5 
but  this  is  denied  by  Clavigero. 

A  curious  animal  of  the  mole  kind  is  called  tocan 
or  tuca.  It  is  about  the  fize  of  a  European  mole, 
but  very  different  otherwife.  The  body  is  about  feven 
or  eight  inches  long,  and  well  made  }  the  fnout  like 
that  of  a  moufe,  the  ears  fmall  and  round,  with  the  tail 
fhort.  The  mouth  is  armed  with  very  ftrong  teeth, 
and  its  paws  are  furnifhed  with  ftrong  crooked  nails, 
with  which  it  digs  its  habitation  in  the  earth.  It  is 
extremely  deftru&ive  to  the  corn  fields  by  the  quantity 
of  grain  it  deals,  and  to  the  highways  by  the  num- 
ner  of  holes  it  makes  in  them  }  for  when,  on  account 
of  the  dimnefs  of  its  fight,  it  cannot  find  its  fir  ft  hole, 
it  makes  another,  and  fo  on.  It  digs  the  earth  with  its 
claws  and  two  canine  teeth,  which  it  has  in  the  upper 
jaw. 

The  birds  are  fo  numerous,  and  of  fuch  various  ap¬ 
pearances  and  qualities,  that  Mexico  has  been  called 
the  country  of  birds,  as  Africa  is  of  quadrupeds.  Her¬ 
nandez  deferibes  above  200  peculiar  to  the  country. 
He  allows  to  the  eagles  and  hawks  of  Mexico  a 
fuperiority  over  thofe  of  Europe  ;  and  the  falcons  of 
this  country  were  formerly  efte«med  fo  excellent,  that, 
by  the  defire  of  Philip  II.  a  hundred  of  them  were 
fent  every  year  over  to  Spain.  The  largeft,  the  moft 
beautiful,  and  the  moft  valuable  kind  of  eagles,  is 
called  by  the  Mexicans  itcquauhtli ,  and  will  purfue  not 
only  the  larger  kinds  of  birds,  but  quadrupeds,  and  even 
men. 

The  ravens  of  Mexico,  do  not,  like  thofe  of  other 
countries,  feed  upon  carrion,  but  fubfift  entirely  by 
dealing  corn.  The  carrion  is  devoured  by  the  birds 
called  in  South  America  ga/linaczi,  in  Mexico  copi¬ 
lots  and  aure.  By  Hernandez  they  are  faid  to  be  a 
fpecies  of  ravens  ;  but,  according  to  Clavigero,  they 
are  very  different,  not  only  in  their  fize,  but  in  the 
ihape  of  their  head,  their  flight,  and  their  voice. 

The  aquatic  birds  are  very  numerous,  and  of  great 
variety. — There  are  at  leaf!  20  fpecies  of  ducks,  a 
vaft  number  of  geefe,  with  feveral  kinds  of  herons, 
great  numbers  of  fwans,  quails,  water  rails,  divers, 
king’s  fifhers,  pelicans,  &tc.  The  multitude  of  ducks 
is  fometimes  fo  great,  that  they  cover  the  fields,  and 
appear  at  a  diftance  like  flocks  of  fheep.  Some  of 
the  herons  and  egrets  are  perfectly  white,  fome  afh- 
coloured  others  have  the  plumage  of  the  body  white, 
while  the  neck,  with  the  tops  and  upper  part  of  the 
wings,  and  part  of  the  tail,  are  enlivened  with  a  bright 
fcarlet,  or  beautiful  blue. 

Numbers  of  the  other  claffes  of  birds  are  valuable 
for  their  flefh,  plumage,  or  fong,  while  fome  are 
remarkable  for  their  extraordinary  inftinft  or  other  pro¬ 
perties.  Clavigero  enumerates  more  than  70  fpecies 
of  thofe  which  afford  an  agreeable  and  wholefome 
food.  Befides  the  common  fowls  which  were  brought 
from  the  Canaries  to  the  Antilles,  and  from  thefe  to 
Mexico,  there  -were,  and  ftill  are,  fowls  peculiar  to 
the  country  itfelf.  Thefe  partly  refemble  the  common 
fowl  and  partly  the  peacock,  whence  they  had  the 
name  of  gallipavos  from  the  Spaniards.  From  Mexico 
they  were  imported  into  Europe,  -where  they  have  mul¬ 
tiplied  very  fail,  efpecially  in  Italy,  though  the  common 
fowls  have  multiplied  much  more  in  Mexico. 


There  are  .great  numbers  of  birds  valuable  on  ac-  Mexico, 
count  of  their  plumage,  which  was  made  ufe  of  by 
the  Mexicans  in  their  excellent  mofaic  works  5  an  art 
which  feems  now  to  be  totally  loft.  Peacocks  have 
been  carried  from  the  old  continent  to  Mexico  ;  but, 
not  being  attended  to,  have  propagated  very  flowly. 

The  birds  remarkable  for  their  fong  are  likewife  very 
numerous  ^  among  which  that  called  the  centxonitl ,  by 
Europeans  the  mocking-bird ,  is  the  moft  remarkable,  on 
account  of  its  counterfeiting  naturally  the  notes  of  all 
others  it  hears.  There  are  great  numbers  of  beautiful 
parrots  \  and  there  is  a  bird  which  counterfeits  the 
human  voice,  but  in  a  kind  of  burlefque  tone,  and  will 
follow  travellers  a  great  way.  The  tcacua  is  remark¬ 
able  for  its  inftindl.  Birds  of  this  kind  live  in  fociety, 
every  tree  being  a  village  or  city  to  them,  having  great 
numbers  of  nefts  in  the  neighbourhood  of  each  other, 
all  hanging  from  the  boughs.  One  of  them,  whofe 
office  it  is  to  be  the  head  or  guard  of  the  village,  re- 
iides  in  the  middle  of  the  tree  j  from  which  it  flies 
about  from  one  neft  to  another,  vifiting  them  all,  and 
after  finging  a  little,  returns  to  its  place,  while  the  reft 
continue  perfe&ly  filent.  If  any  bird  of  a  different 
fpecies  approaches  the  tree,  he  flies  to  it,  and  with 
his  bill  and  wings  endeavours  to  drive  it  off  j  but  if 
a  man  or  any  large  animal  comes  near,  he  flies  feream- 
ing  to  another  tree  *,  and  if  at  that  time  any  of  his 
fellows  happen  to  be  returning  to  their  nefts,  he  meets 
them,  and,  changing  his  note,  obliges  them  to  retire 
again  :  as  foon  as  he  perceives  the  danger  over,  he  re¬ 
turns  to  his  wonted  round  of  vifiting  the  nefts.  lz« 

Mexico,  like  all  other  American  countries,  abounds  Reptiles, 
with  reptiles,  many  of  them  of  an  enormous  fize. 

The  crocodiles  are  not  lefs  to  be  dreaded  than  thofe  of 
Africa  or  Alia,  and  there  are  likewife  fome  of  thofe 
monftrous  ferpents  met  with  in  the  Eaft  Indies  and  in 
South  America  :  though  happily  the  fpecies  of  thofe 
terrible  creatures  feems  to  be  nearly  extindl,  as  they 
are  feldom  to  be  found  but  in  fome  folitary  wood,  or 
other  remote  place.  There  are  great  numbers  of  liz¬ 
ards,  fome  of  which  the  people  fuppofe  to  be  poifon- 
ous  ;  but  Clavigero  thinks  this  opinion  ill-founded. 

There  are  feveral  kinds  of  poifonous  ferpents,  of  which 
the  rattlefnake  is  one.  124 

The  aquatic  animals  are  innumerable.  Clavigero  Aquatic 
mentions  a  fpecies  of  frogs  fo  large  that  a  Angle  oneamm  * 
will  weigh  a  pound,  and  which  are  excellent  food. — 

Of  fifh  proper  for  food,  he  fays  that  he  has  counted  up¬ 
wards  of  100  fpecies,  without  taking  in  the  turtle, 
crab,  lobfter,  or  any  other  cruftaceous  animal.  The 
fharks  are  well  known  for  their  voracity.  A  whole 
fheep’s  fkin,  and  even  a  large  butcher’s  knife,  has  been 
found  in  the  belly  of  one  of  them.  They  are  aecuftom- 
ed  to  follow  veffels,  to  devour  any  filth  that  is  thrown 
overboard  :  and,  according  to  Oviedo,  they  have  been 
knewn  to  keep  up  with  fhips  failing  before  a  fair  wind 
for  no  lefs  than  500  miles.  The  bottetto  is  a  fifh  about 
eight  inches  in  length,  but  exceflively  thick.  While 
this  fifh  lies  alive  upon  the  beach,  it  fwells  whenever  it 
is  touched  to  an  enormous  fize,  and  boys  often  take 
pleaflire  in  making  it  burft  with  a  kick,  The  liver  is 
fo  poifonous  as  to  kill  with  ftrong  convulfions  in  half 
an  hour  after  it  is  eaten. 

Of  flying  and  other  minute  infers,  the  number  Btnfe&s. 
prodigioufly  great.  There  are  a  variety  of  beetles : 

fome 
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Mexico,  fome  of  a  green  colour  make  a  great  nolfe  in  flying  *,  on 
which  account  children  are  fond  of  them.  There 
are  great  numbers  of  Aiming  beetles,  which  make  a 
delightful  appearance  at  night,  as  well  as  the  lumi¬ 
nous  flies  which  abound  in  the  country.  There  are  fix 
kinds  of  bees  and  four  kinds  of  wafps  ;  of  which 
laft,  one  colle&s  wax  and  honey  of  a  very  fweet 
tafte  ;  another  is  called  the  wandering  wafp  from 
its  frequent  change  of  abode  •,  and  in  eonfequence  of 
thefe  changes,  it  is  conftantly  employed  in  collecting 
materials  for  its  habitations.  The  lake  of  Mexico 
abounds  with  a  kind  of  fly,  the  eggs  of  which  are 
depofited  upon  the  flags  and  rufnes  in  fuch  quantities 
as  to  form  large  maffes.  Thefe  are  eolle£led  by  the 
fi  flier  men,  and  carried  to  market  for  fale.  They  are 
eaten  by  both  Mexicans  and  Spaniards,  and  have  much 
the  fame  tafle  as  the  caviare  of  fifli.  There  are  abund¬ 
ance  of  gnats  in  the  moift  places  and  lakes  ;  but  the 
capital,  though  fituated  upon  a  lake,  is  entirely  free 
from  them.  The  butterflies  are  in  vaft  numbers,  and 
their  wings  glow  with  colours  far  fuperior  to  thofe  of 
Europe  ;  the  figures  of  fome  of  them  are  given  by  Her¬ 
nandez.  But  notwithftanding  its  beauties  and  advan¬ 
tages,  Mexico  is  fubjeCl  to  the  dreadful  devaftations  of 
locufts,  which  fometimes  occafion  the  mofl  deftru&ive 
famines. 

There  are  fome  of  the  worms  of  Mexico  made  ufe 
of  by  the  inhabitants  as  food  }  others  are  poifonous. 
There  are  great  numbers  of  feolopendras  and  feof- 
pions,  fome  of  the  former  growing  to  an  immenfe 
fize.  Hernandez  fays,  that  he  has  feen  fome  of  them 
two  feet  long  and  two  inches  thick.  The  fcorpions 
are  very  numerous  j  and  in  the  hot  parts  of  the  coun¬ 
try  their  poifon  is  fo  ftrong  as  to  kill  children,  and 
give  terrible  pain  to  adults.  Their  fling  is  mofl  dan¬ 
gerous  during  thofe  hours  of  the  day  in  which  the  fun 
is  hotteft.  There  is  a  mifehievous  kind  of  tick,  which 
in  the  hot  countries  abounds  among  the  grafs.  From 
thenee  it  eafily  gets  upon  the  elothes,  and  from  them 
upon  the  (kin.  There  it  fixes  with  fuch  force,  from 
the  particular  figure  of  its  feet,  that  it  can  fcareely  be 
got  off.  At  firft  it  feems  nothing  but  a  fmall  black 
lpeek,  but.  in  a  fliort  time  enlarges  to  fueh  a  degree, 
from  the  blood  which  it  fueks,  that  it  equals  the  fize  of 
a  bean,  and  then  affumes  a  leaden  colour.  If  it  is  not 
fpeedily  removed,  a  wound  is  made  fimilar  to  that 
which  the  nigera  or  chegoe  makes. 

SilkVnd  Mexico  produces  (ilk-worms  :  and  the  manufacture 
cochineal,  of  filk  might  be  carried  on  to  great  advantage,  were 
it  not  prohibited  for  fome  political  reafons.  Befides 
the  common  filk,  there  is  another  found  in  the  woods, 
very  white,  foft,  and  ftrong.  It  grows  on  the  trees  in 
feveral  maritime  places,  particularly  in  dry  feafons. 
Unlefs  by  poor  people,  however,  this  filk  is  not  turned 
to  any  ufe,  partly  from  inattention  to  their  interefts, 
but  “  chiefly  (fays  our  author)  from  the  obftru&ions 
which  would  be  thrown  in  the  way  of  any  one  who 
ftiould  attempt  a  trade  of  that  kind.  We  know  from 
Cortes’s  letters  to  Charles  V.  that  filk  ufed  to  be  fold 
in  the  Mexican  markets  ;  and  fome  pictures  are  ft  ill 
preferved,  done  by  the  ancient  Mexicans  upon  a  paper 
made  of  filk.” 

Cochineal  is  one  of  the  mofl:  valuable  produCts  of 
Mexico,  and  great  eare  is  taken  to  rear  the  infeCt  in 
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different  parts  )  but  the  bell  is  that  which  comes  from  Mexico.  ^ 
the  province  of  Mizteca.  Some  have  reckoned  that 
more  than  2500  bags  of  cochineal  are  fent  every  year 
from  Mizteca  to  Spain  j  and  the  trade  in  that  article 
carried  on  by  the  city  of  Oazaca  is  computed  at 
200,000  crowns  value.  127 

Though  Mexieo  was  originally  inhabited  by  a  General 
number  of  different  nations,  yet  all  of  them  refembled 
each  other  pretty  much,  not  only  in  eharaCter,  but  infants, 
external  appearance.  “  They  generally  rather  exceed 
(fays  Clavigero)  than  fall  under  the  middle  fize,  and 
are  well  proportioned  in  all  their  limbs.  They  have 
good  complexions,  narrow  foreheads,  black  eyes,  elean, 
firm,  white,  and  regular  teeth  ;  thick,  black,  coarfe, 
gloffy  hair  ;  thin  beards,  and  generally  no  hair  upon, 
their  legs,  thighs,  and  arms,  their  ikin  being  of  an 
olive  colour.  There  is  fearcely  a  nation  on  earth  in 
which  there  are  fewer  perfons  deformed  \  and  it  would 
be  more  difficult  to  find  a  Angle  hump-baeked,  lame, 
or  fquint-eyed  man  among  a  thoufand  Mexicans,  than 
among  a  hundred  of  any  other  nation.  The  unpleafant- 
nefs  of  their  colour,  the  fmallnefs  of  their  foreheads, 
the  thinnefs  of  their  beards,  and  the  coarfenefs  of  their 
hair,  are  fo  far  eompenfated  by  the  regularity  and  fine 
proportion  of  their  limbs,  that  they  can  neither  be 
called  very  beautiful  nor  the  contrary,  blit  feem  to  hold 
a  middle  place  between  the  extremes.  Their  appear¬ 
ance  neither  engages  nor  difgufts  }  but  among  the 
young  women  of  Mexieo,  there  are  many  very  beauti¬ 
ful  and  fair,  wliofe  beauty  is  at  the  fame  time  rendered 
more  winning  by  the  natural  fweetnefs  of  their  manner 
of  fpeaking,  and  by  the  pleafantnefs  and  natural 
modefty  of  their  whole  behaviour.  They  become  gray¬ 
headed  and  bald  earlier  than  the  Spaniards  ;  and  al¬ 
though  mofl  of  them  die  of  acute  difeafes,  it  is  not 
very  uncommon  among  them  to  attain  the  age  of  a 
hundred.  They  are  now,  and  ever  have  been,  mode¬ 
rate  in  eating,  but  their  paffion  for  ftrong  liquors  is 
carried  to  the  greateft  exeefs.  Formerly  they  were 
kept  within  bounds  by  the  fe verity  of  the  laws  5 1  but 
now  that  thefe  liquors  are  beeome  fo  common,  and 
drunkennefs  is  unpunifhed,  one  half  of  the  people  feem 
to  have  loft  their  fenfes  ;  and  this,  together  with  the 
poor  manner  in  which  they  live,  expofed  to  all  the 
baneful  impreffions  of  difeafe,  and  deftitute  of  the 
means  of  correcting  them,  is  undoubtedly  the  princi¬ 
pal  eaufe  of  the  havock  which  is  made  among  them  by 
epidemical  diforders. 

“  Many  perfons  allow  the  Mexicans  to  poffefs  a 
great  talent  of  imitation,  but  deny  them  that  of  in¬ 
vention  *,  a  vulgar  error,  which  is  eontradi&ed  by  the 
ancient  hiftory  of  that  people.  Their  minds  are  af- 
feCted  by  the  fame  variety  of  paflions  with  thofe  of 
other  nations,  but  not  to  an  equal  degree.  The 
Mexicans  feldom  exhibit  thofe  tranfports  of  anger,  or 
frenzies  of  love,  which  are  fo  eommon  in  other  coun¬ 
tries.  They  are  flow  in  their  motions  \  and  fliow  a 
wonderful  tenacity  and  fteadinefs  in  thofe  Works  which 
require  time  and  long-eentinued  attention*  They  are 
moft  patient  of  injury  and  hardffiip  ;  and  where  they 
fufpeCt  no  evil  intention,  are  moft  grateful  for  any 
kindnefs  ffiown  :  but  fome  Spaniards,  who  cannot  di- 
ftinguifti  patience  from  infenfibility,  nor  diftruft  from 
ingratitude,  fay  provebially,  that  the  Indians  are  alike 
j  F  infenfibl*' 
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(  infenfible  to  injuries  or  benefits.  _ _ 

which  they  entertain  of  all  who  are  not  of  their  nation, 
prompts  them  often  to  lie  and  betray  ;  fo  that  good 
faith  certainly  has  not  been  refpected  among  them  fo 
much  as  it  deferves.  They  are  by  nature  taciturn,  fe- 
rious,  and  auftere ;  and  fhovv  more  anxiety  to  punilh 
crimes  than  to  reward  virtues. 

u  Generofity  and  perfect  difintereftednefs  are  the 
principal  features  of  their  charader.  Gold  with  the 
Mexicans  has  not  that  value  which  it  enjoys  clfe where. 
They  feem  to  give  without  rclu&ance  ‘what  has  coll 
them  the  utmoft  labour  to  acquire.  The  negledl  of 
felfiih  interefts,  'with  the  diflikc  which  they  bear  to 
their  rulers,  and  confequently  their  averfion  to  per¬ 
form  the  talks  impofed  by  them,  feem  to  have  been 
the  only  grounds  of  that  much  exaggerated  indolence 
with  which  the  Americans  have  been  charged  }  and, 
after  all,  there  is  no  fet  of  people  in  that  country  who 
labour  more,  or  whofe  labour  is  more  neceffary.  The 
refpedt  paid  by  the  young  people  to  the  old,  and  by 
children  to  their  parents,  feem  to  be  feelings  that  arc 
born  with  them.  Parents  are  very  fond  of  their  chil¬ 
dren  y  but  the  affe&ion  which  hufbands  bear  to  their 
wives  is  certainly  lefs  than  that  which  wives  bear  to 
their  hufbands  ;  and  it  is  very  common  for  the  men  to 
love  their  neighbours  wives  better  than  their  own. 

“  Courage  and  cowardice  feem  alternately  fo  to  affeft 
their  minds,  that  it  is  often  difficult  to  determine  whe- 
the  the  one  or  the  other  predominates.  They  meet 
dangers  with  intrepidity,  when  they  proceed  from  na¬ 
tural  caufes,  but  are  eafily  terrified  by  the  ftern  look 
of  a  Spaniard.  That  ftupid  indifference  about  death 
and  eternity,  which  many  authors  have  thought  inhe¬ 
rent  in  the  chara6ler  of  every  American,  is  peculiar 
only  to  thofe  who  are  yet  fo  rude  and  uninformed  as  to 
have  no  idea  of  a  future  ftate.” 
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counted  much  more  polifhed  than  thole  who  came  after 
them,  infomuch  that  in  after  ages  it  was  cullomary  to 
diftmguifh  people  of  ingenuity  and  learning  by  the  name 
of  Toltecas.  They  always  lived  in  fociety,  colle&ed 
into  cities,  under  the  government  of  kings,  and  had 
regular  laws.  They  were  more  addi&ed  to  the  arts  of 
peace  than  of  war  •,  and  it  was  to  them  that  the  fucceed- 
ing  nations  owed  themfelves  indebted  for  their  know¬ 
ledge  of  the  culture  of  grain,  cotton,  pepper,  &.C. 
They  underflood  the  art  of  cafting  gold  and  filver,  and 
melting  them  in  whatever  forms  they  pleafed,  acquiring 
alfo  great  reputation  from  their  /kill  in  cutting  gems  of 
all  kinds  $  and  they  were  befides  well  verfed  in  the 
fcienccs  of  aftronomy  and  chronology. 

According  to  the  ancient  hiflorics  of  thefe  people, 
they  obferved,  about  a  hundred  years  before  the 
Chriflian  era,  how  far  the  folar  year  exceeded  the  ci¬ 
vil  one ;  fupplying  the  defeft,  as  we  do,  by  the  addi¬ 
tion  of  a  day  once  in  four  years.  In  the  year  660, 
ivhile  their  monarchy  continued  in  Tula,  a  celebrated 
aftronomer  named  Huematzin,  affembled  with  the 
king’s  confent  all  the  wife  men  of  the  nation  ;  and 
with  their  affiflance  painted  a  famous  book  named 
Tcoamoxthy  or  “  divine  book,”  in  which  wTere  repre- 
fented,  in  very  plain  figures,  the  origin  of  the  Indians, 
their  difperfion  after  the  confufion  of  tongues  at  Ba¬ 
bel,  their  journey  in  Afia,  their  firft  fettlements  in 
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That  habitual  diftruft  America,  the  founding  of  the  kingdom  of  Tula,  and 

their  progrefs  till  that  time  :  but  thefe,  and  other  ac-  ' - v - - 

counts  of  their  great  knowledge  and  accuracy,  favour 
too  much  of  exaggeration,  or  perhaps  invention,  from 
both  which  it  is  impoffible  to  clear  the  Spaniards  when 
fpeaking  of  American  affairs. 

1  lie  Chichemecas  derived  their  knowledge  of  agri-  The^r  pro¬ 
culture  from  the  I  oltecas,  and  of  confequeiice  the  Mex-  grefs  in  a- 
lcanS'  alfo.  Being  deftitute  of  ploughs  or  animals  Gf  gnculture. 
fufficient  ftrengtli  to  affift  them  in  their  labour,  they 
made  ufe  of  an  inftrument  of  hard  copper,  which  they 
called  coat /  or  coa,  but  differing  in  fhape  cither  from 
a  fpade  or  mattock.  I  hey  ufed  copper  axes  to  cut 
trees,  the  figure  of  which  was  the  fame  with  ours  $ 
only  that  they  put  the  axe  into  the  eye  of  the  handle, 
inftead  of  putting  the  handle  into  the  eye  of  the  axe  as 
we  do.  I  hey  had  feveral  other  inftruments  of  agri¬ 
culture,  but  the  forms  of  them  are  not  mentioned  by 
hiftorians.  I  hey  watered  their  fields  by  means  of  the 
livers  and  fmall  torrents  which  came  from  the  moun¬ 
tains  y  railing  dams  to  colledl  them,  and  forming  ca¬ 
nals  to  conduct  them  properly  to  the  places  which  re¬ 
quired  moifture.  They  ufed  cnclofures  of  ftone,  as 
well  as  hedges  for  the  fields,  ufing  for  their  hedges  the 
aloe  plant,  which  is  well  calculated  for  the  purpofe  ; 
and  what  reparations  were  neceffary  they  gave  in  De¬ 
cember.  They  dibbled  their  maize  :  a  method  of 
fowing  more  flow  indeed  than  the  ordinary  one,  but 
which  certainly  repays  the  trouble  by  a  vaftly  larger 
crop,  as  well  as  by  faving  a  very  confiderable  quantity 
of  feed.  Clofc  to  the  newly  fown  fields  they  com¬ 
monly  ere£led  a  fmall  tower  of  "wood,  where  a  man 
kept  watch,  in  order  to  drive  away  the  birds  that  came 
to  feed  upon  the  grain  $  a  cuftom  ftill  preferved  among 
the  Spaniards. 

In  the  cultivation  of  their  gardens,  the  Mexicans  Magnifi- 
were  extremely  Ikilful  and  magnificent ;  planting  in  cent  gar- 
them  not  only  kitchen  herbs,  but  fruit  trees,  medici-dens* 
nal  herbs,  and  flowers,  with  great  tafle  and  regularity. 

Some  of  the  royal  gardens  excited  the  admiration  of 
the  Spaniards  fo  much,  that  Cortes,  in  a  letter  to 
Charles  V.  informed  him  that  the  garden  at  Huax- 
tepec  was  the  moft  extenfive,  the  moil  beautiful,  and 
moft  delightful,  that  had  ever  been  beheld.  It  was  fix 
miles  in^  circumference,  and  watered  by  a  beautiful 
river  which  croffed  it  \  and  there  were  pleafure  houfes 
erected  at  proper  diftances  from  one  another.  It  was 

for  many  years  preferved  by  the  Spaniards _ The 

plants  moft  cultivated,  next  to  maize,  were  cotton, 
cocoa,  and  aloe j  which  laft  ferved  a  great  many  ufe- 
ful  purpofes.  See  Aloe. 

Though  they  had  not  the  advantage  of  the  larger  T  131  • 
quadrupeds,  as  horfes,  oxen,  or  ffieep,  they  bred  up 


an  immenfe  number  of  quadrupeds  unknown  in  Europe. 
Private  perfons  brought  up  the  fmall  quadrupeds  al¬ 
ready  mentioned,  refembling  little  dogs ;  as  well  as 
turkeys,  quails,  geefe,  ducks,  and  other  kinds  of  fowl. 
In  the  houfes  of  the  great  men  were  bred  fiffi,  deer, 
rabbits,  and  a  variety  of  birds ;  and  in  the  royal  pa¬ 
laces,  almoft  all  the  fpecies  of  quadrupeds  and  winged 
animals  to  be  found  in  thefe  kingdoms  were  kept,  as 
well  as  a  great  number  of  aquatic  animals  and  reptiles. 
According  to  Clavigero,  Montezuma  II.  furpafftd  all 
the  kings  in  the  world  in  this  kind  of  magnificence ; 

and 
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Mexico,  and  there  never  was  a  nation  equal  to  the 
in  the  care  they  took  in  taming  animals. 

Painting  was  an  art  in  great  requefl  among  the 
Mexicans,  and  one  of  very  great  ufe  j  as  it  was  only 
by  means  of  paintings  that  they  recorded  their  hiflories. 
This  art  they  derived,  like  others,  from  the  Toltecas. 
Some  of  thefe  paintings  were  mere  images  of  their 
gods,  kings,  heroes,  or  of  tcrreflrial  objedts.  Others 
were  hiftorical,  containing  an  account  of  particular 
events ;  others  mythological,  of  which  a  volume  is 
preferved  in  the  great  library  of  the  order  of  Bologna  : 
others  were  codes  of  law,  civil  and  religious ;  while 
fome  were  chronological,  aflronomical,  or  aflrological  \ 
in  which  were  reprefented  their  calendar,  the  pofition 
of  the  liars,  changes  of  the  moon,  cclipfes,  and  prog- 
nollications  and  variations  of  the  weather.  Great 
numbers  of  thefe  were  burned  by  the  fuperllitious 
Spaniards,  who  imagined  that  they  contained  fome 
emblems  of  heathen  worfhip.  They  had  likewife  geo¬ 
graphical  paintings,  which  ferved  not  only  to  fhow  the 
extent  and  boundaries  of  their  poffeflions,  but  likewife 
the  fituation  of  places,  the  direclion  of  the  coalls, 
and  the  courfe  of  the  rivers.  In  his  firlt  letter  to 
Charles  V.  Cortes  fays,  that  having  made  inquiries  if 
there  was  any  fecure  harbour  for  veiTels  on  the  Mexi¬ 
can  coall,  Montezuma  prefen  ted  him  with  a  painting 
of  the  whole  coall,  from  the  port  of  Vera  Cruz,  at  that 
time  called  Chalchiuhuecan ,  to  the  river  Coatzacualco. 
Another  author  informs  us  alfo,  that  Cortes,  in  a  long 
and  difficult  voyage  which  he  made  to  the  bay  of  Hon¬ 
duras,  made  ufe  of  a  chart  prefented  to  him  by  the 
lords  of  Coatzacualco,  in  which  all  the  places  and  ri¬ 
vers  were  marked  from  the  coall  of  Coatzacualco  to 
Hucjacallan. 

The  cloth  on  which  paintings  were  done  was  made 
of  the  thread  of  the  aloe  or  a  kind  of  palm  \  or  they 
painted  on  fheep’s  Ikins  or  upon  paper.  This  lalt 
was  made  of  the  leaves  of  a  certain  kind  of  aloe,  flecp- 
ed  like  hemp,  and  afterwards  walked,  llretched,  and 
fmoothed.  They  ufed  alfo  the  bark  of  other  trees, 
prepared  with  gum  :  but  we  are  ignorant  of  the  me¬ 
thod  they  ufed  in  the  manufacture.  This  paper  is  fi- 
milar  in  thick nefs  to  the  European  palleboard,  but 
fofter,  fmoother,  and  more  eafy  for  writing.  In  ge¬ 
neral  it  was  made  up  in  very  long  fheets  which  they 
preferved  in  rolls,  or  folded  like  bed  Ikreens.  The 
volume  of  Mexican  paintings,  preferved  in  the  library 
of  Bologna,  is  a  thick  Ikin,  ill  drelfed,  compofed  of 
different  pieces  painted  all  over,  and  folded  up  in  that 
manner.  The  beautiful  colours  which  they  employed 
both  in  their  paintings  and  in  their  dyes,  were  obtain¬ 
ed  from  wood,  leaves,  and  the  flowers  of  different 
plants,  as  well  as  from  various  animal  fubflanees. 
Their  white  was  made  from  a  kind  of  Hone  which  burns 
into  a  fine  plaller  \  or  from  a  mineral,  which  after  being 
made  into  a  pafle  worked  like  clay,  and  formed  in¬ 
to  fmall  balls,  turns  white  in  the  fire  like  Spanifli 
white.  Their  black  was  got  from  another  mineral, 
which  lias  a  difagreeable  fmell,  or  from  the  foot 
of  a  kind  of  pine  collcdled  in  fmall  earthen  veffcls. 
They  obtain  blue  and  a%ure  colours  from  indigo  }  but 
their  mode  of  obtaining  thefe  was  very  different  from 
that  ufed  by  the  moderns.  They  put  the  branches  of 
the  plant  into  hot,  or  rather  lukewarm,  water  \  and 
them  about  for  a  fufficient  time 


after  having  flirred 
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flick  or  ladle,  they  paffed  the  water,  when  Mexico, 
impregnated  with  the  dye,  into  certain  pots  or  cups, ~ v— ■ J 
in  which  they  let  it  remain  until  the  folid  part  of  the 
dye  was  depofited  \  after  which  they  poured  off  the 
water.  This  fediment  was  firfl  dried  in  the  fun,  and 
afterwards  put  between  two  plates  before  a  fire  until 
it  grew  hard.  They  had  another  plant  which  likewife 
afforded  a  blue  colour,  but  inferior  to  the  indigo. 

Red  was  obtained  from  the  feeds  of  the  achiot  or  rocou, 
and  purple  from  cochineal.  Their  yellows  were  ochre, 
and  a  colour  extraClcd  from  the  beautiful  flower  of  a 
plant  rcfembling  artemifia.  With  nitre  thefe  flowers 
aftorded  a  fine  orange  colour  $  and  by  means  of  alum 
they  extracted  other  colours. 

The  Mexican  painters  were  by  no  means  arrived  at 
much  perfection  in  the  knowledge  of  light  and  fliade, 
or  of  defign  ,  neverthelefs,  in  fome  of  the  ancient  paint¬ 
ings,  particularly  in  the  portraits  of  their  kings,  the  133 
proportions  were  exactly  obferved.  Bcfides  paintings,  They  did 
however,  the  Mexicans  are  faid  to  have  employed  hiero-not 
glyphics  and  characters  \  but  this  is  abfolutely  denied  j^eharac- 
by  Clavigero  ,  who  tells  us,  that  u  they  reprefented  ters. 
material  tilings  by  their  proper  figures  j  but,  in  order 
to  fave  labour,  paper,  and  colours,  they  contented 
themfelves  with  reprefenting  part  of  an  object,  which 
was  fufficient  to  make  it  underflood.  But  as  we  can¬ 
not  underfland  the  writings  of  others  till  we  have  learn  ¬ 
ed  to  read  them  \  in  like  manner  thofe  American 
authors,  who  fay  that  the  Mexicans  made  ufe  of  charac¬ 
ters,  required  to  have  been  firfl  inflructed  in  the  Mexican 
manner  of  reprefenting  objects,  in  order  to  have  been 
able  to  underfland  the  paintings  which  ferved  them  in 
place  of  writing.  When  they  would  reprefent  any  per- 
fon,  they  painted  a  man  or  a  human  head,  and  over  it 
a  figure  exprefling  the  meaning  of  his  name,  as  appears 
in  the  figures  of  the  Mexican  kings.  To  exprefs  a 
city  or  village,  they  painted  in  like  manner  a  figure 
which  fignified  the  fame  thing,  with  its  name.  To 
form  their  hiflories  or  annals,  they  painted  on  the 
margin  of  the.  cloth  or  paper  the  figures  of  the  years 
in  fo  many  fquares,  and  at  the  fide  of  each  fquare  the 
event  or  events  which  happened  that  year  :  and  if,  on 
account  of  tke  number  of  years,  the  hiflory  of  which 
they  meant  to  relate,  they  could  not  all  be  contained 
in  one  canvas,  they  were  continued  on  another.  With 
refpect  to  the  order  of  reprefenting  the  years  and 
events,  it  was  at  the  liberty  of  the  hiftorian  to  begin 
at  whichever  angle  of  the  piece  he  pleafed  \  but  at  the 
fame  time  conflantly  obferving,  that  if  the  painting 
began  at  the  upper  angle  of  the  right-hand,  he  pro¬ 
ceeded  towards  the  left ;  but  if  it  began,  as  it  molt 
commonly  did,  at  the  upper  angle  of  the  left  hand, 
he  proceeded  flraight  downwards.  If  he  painted  the 
firfl  year  at  the  lower  angle  of  the  left,  he  continued 
towards  the  right  ;  but  if  lie  began  at  the  lower  angle 
of  the  right,  he  painted  flraight  upwards  :  fo  that  on 
the  upper  part  of  his  canvas  he  never  painted  from  left 
to  right,  nor  ever  on  the  lower  part  from  right  to  left  y 
never  advanced  upwards  from  the  left,  nor  downwards 
from  the  right.  When  this  method  of  the  Mexicans  is 
underflood,  it  is  eafy  to  difeover  at  firfl  fight  which  is 
the  beginning  and  which  the  ending  of  any  hiflorical 
painting.  Their  paintings,  however,  ought  not  to  be 
confidered  as  a  regular  full  hiflory,  but  only  as  monu¬ 
ments  and  aids  of  tradition.  We  cannot  exprefs  too 
5  F  2  flrongly 
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ftrongly  the  care  which  parents  and  matters  took  to  in- 
ilruCt  their  children  and  pupils  in  the  hiltory  of  the  na¬ 
tion.  They  made  them  learn  fpeeches  and  difcourfes 
which  they  could  not  exprefs  by  the  pencil )  they  put 
the  events  of  their  anceltors  into  verfe,  and  taught  them 
to  ling  them.  This  tradition  difpelled  the  doubts  and 
undid  the  ambiguity  which  paintings  alone  might  have 
occalioned  \  and,  by  the  afliflance  of  thofe  monuments, 
perpetuated  the  memory  of  their  heroes  and  of  virtuous 
examples,  their  mythology,  rites,  laws,  and  cuftoms. 

the  rnemor  “  ^°r  PeoP^e  on^  make  ufe  of  tradition, 

of  eventsbv paintings,  and  fongs,  to  preferve  the  memory  of  events, 
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Mexico. 


preferve 
their  tra¬ 
ditions. 
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13d 
Their 
knowledge 
in  fculp- 
ture. 


knotted  but  alfo  of  threads  of  different  colours  and  differently 
threads.  knotted.  This  curious  method  of  the  reprefentation 
of  tilings,  however  much  ufed  in  Peru,  does  not  appear 
to  have  been  employed  in  the  province  of  Anahuac,  if 
not  in  the  mofc  early  ages  ;  for  no  traces  of  fuch  mo¬ 
numents  are  now  to  be  found.  Boturini  fays,  that 
after  the  1110ft  diligent  fearch,  he  with  difficulty  found 
one  in  a  place  in  Tlafcala,  the  threads  of  which  were 
already  wrafled  and  confumed  by  time.  If  thofe  who 
peopled  South  America  ever  paffed  the  country  of  A- 
nahuac,  they  poffibly  might  have  left  there  this  art, 
which  was  afterwards  abandoned  for  that  of  painting, 
introduced  by  the  Toltecans  or  fome  other  nation  Hill 
more  ancient.” 

The  Mexicans  arrived  at  greater  perfection  in  fculp- 
ture,  calling  of  metals,  and  mofaic  works,  than  in  paint¬ 
ing.  Sculpture  was  like  wife  one  of  the  arts  exercifcd 
by  the  ancient  Toltecans  *,  but  the  Mexicans  had  fculp- 
tors  among  them  when  they  left  their  native  country 
of  Atztlan.  Several  of  the  Toltecan  llatues,  however, 
w  ere  preserved  till  the  time  of  the  conqueft,  particularly 
that  of  the  idol  Tlaloc,  placed  upon  the  mountain  of 
the  fame  name,  and  fome  gigantic  llatues  in  one  of  their 
temples.  Stone  and  wood  wrere  the  ufual  materials  of 
their  llatues :  the  former  was  worked  with  a  chiffel 
made  of  Hint ;  and,  in  fpite  of  the  nnfitnefs  of  the  inltru- 
ment,  fuch  was  the  phlegmatic  nature  of  the  people, 
that  they  furmounted  every  difficulty  arifing  from  the 
tedioufnefs  of  the  w’ork.  In  their  llatues  they  learned  to 
exprefs  all  the  attitudes  and  pollures  of  which  the  human 
body  is  capable.  They  obferved  the  proportions  exactly, 
and  could  when  neceffary  execute  the  moll  delicate 
Itrokes  with  the  chiffel.  They  not  only  made  entire 
llatues,  but  cut  out  in  wTcod  and  in  Hone  figures  in  baffo 
relievo  j  of  which  kind  are  thofe  of  Montezuma  II. 
and  one  of  his  fons,  recorded  with  praifes  by  Acolta. 
They  alfo  made  llatues  of  clay  and  wood,  employing 
for  thefe  a  chiffel  of  copper.  The  number  of  their  lla¬ 
tues  was  in  proportion  to  that  of  their  idols  but  fo 
aCtive  were  the  Spanilh  prielts  in  dellroying  thefe,  that 
there  is  now  fcarce  any  veltige  of  them  remaining. 
The  foundation  of  the  firlt  church  in  Mexico  wras  laid 
with  idols  'y  on  which  occalion  many  thoufand  llatues  of 
their  gods  were  neceffarily  broke  in  pieces.  In  cafting 
Excelled  in  of  metals,  however,  the  Mexicans  greatly  excelled  their 
the  art  of  works  either  of  painting  or  fculpture,  “  The  miracles 
sailing  me~jq1Cy  procJuced  of  this  kind  (fays  Clavigero),  would  not 
be  credible,  if,  bclidcs  the  teftimony  of  thofe  who  faw 
them,  a  great  number  of  curiolities  of  this  kind  had 
not  been  fent  from  Mexico  to  Europe.  The  works  of 
gold  and  filver  fent  in  prefents  from  the  conqueror 
Cortes  to  Charles  V.  filled  the  geldfmiths  of  Europe 
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with  ailoniilimeiit ;  who,  as  fevcral  authors  of  that  pe-  Mexiw. 
riod  atteft,  declared  that  they  were  altogether  inimi-  w ~ V— 
table.  The  Mexican  founders  made  both  of  gold  and 
filver  the.  moll  perfect  images  of  natural  bodies.  They 
made  a  flfh  in  this  manner,  which  had  its  feales  alter¬ 
nately  one  of  filver  and  the  other  of  gold  ;  a  parrot 
with  a  moveable  head,  tongue,  and  wings  ;  and  an  ape 
with  a  moveable  head  and  feet,  having  a  fpindle  in  its 
hand  in  the  attitude  of  fpinning.  They  fet  gems  in 
gold  and  filver,  and  made  moll  curious  jewellery  of 
great  value.  In  ffiort,  thefe  fort  of  works  were  fo  ad¬ 
mirably  finilhed,  that  even  the  Spaniffi  foldiers,  all  Hung 
with  the  fame  wretched  third;  for  gold,  valued  the  work- 
manfhip  above  the  materials.  This  wonderful  art,  for¬ 
merly  praCtifed  by  the  Toltecas,  the  invention  of  which 
they  aferibed  to  one  of  their  gods,  has  been  entirely 
loll  by  the  debafement  of  the  Indians,  and  the  indolent 
negleCt  of  the  Spaniards.  We  are  doubtful  if  there  are 
any  remains  cf  thofe  curious  works  j  at  lealt  we  appre¬ 
hend  that  it  would  be  more  eafy  to  find  them  in  fome 
of  the  cabinets  of  Europe  than  in  all  New  Spain.  Co- 
vetoufnefs  to  profit  by  the  materials  mull  unqueltionably 
have  conquered  all  delire  to  prclerve  them  as  curioli¬ 
ties.”  The  works  of  the  Mexicans  in  gold  and  filver, 
executed  with  the  hammer,  were  much  inferior  to  thofe 
of  the  Europeans.  r^cf 

But  of  all  the  works  executed  by  the  ancient  Mexi-  Beautiful 
cans,  thofe  of  mofaic  were  the  moil  curious,  as  well  asmo^c* 
moll  highly  valued  by  themfelves.  Thefe  wrere  made 
of  the  feathers  of  birds  ;  and  for  procuring  them  they 
reared  a  great  number  of  thofe  birds  of  fine  plumage, 
with  which  the  country  abounded,  not  only  in  the  royal 
palaces,  but  alfo  in  private  houfts ;  and  at  certain  fea- 
ions  they  carried  off  the  feathers  for  thefe  purpofes,  or 
to  fell  them  at  market.  They  valued  particularly  the 
feathers  of  the  humming  birds,  on  account  of  their 
fmallnefs,  finenefs,  and  various  colours  j  and  in  thefe, 
as  well  as  other  birds  of  fine  plumage,  nature  fupplied 
them  not  only  with  all  the  colours  producible  by  art, 
but  likewife  with  many  which  art  cannot  imitate. 

Their  mofaic  works,  as  well  as  indeed  all  others  of  the 
Mexicans,  required  infinite  patience.  At  the  under¬ 
taking  of  every  work  of  this  kind  feveral  artifts  affem- 
bled  ;  and  having  agreed  upon  a  defign,  and  fixed  their 
meafure  and  proportions,  each  artifl  charged  himfclf  with 
the  execution  of  a  certain  part  of  the  image,  and  exert¬ 
ed  himfelf  fo  diligently  in  it,  that  lie  frequently  fpent 
a  whole  day  in  adjufling  a  feather  ;  firft  trying  one  and 
then  another,  viewing  it  fometimes  one  way,  then  an¬ 
other,  until  he  found  one  which  gave  his  part  that  ideal 
perfection  propofed  to  be  attained.  When  the  part 
which  each  artift  undertook  was  done,  they  affembled 
again  to  form  the  entire  image  from  them.  If  any 
part  happened  to  be  in  the  leaf!  deranged,  it  was 
wrought  again  until  it  was  perfedly  finilhed.  They 
laid  hold  of  the  feathers  with  fmall  pincers,  that  they 
might  not  do  them  the  leaf!  injury,  and  palled  them 
on  the  cloth  with  fome  glutinous  matter  \  then  they 
united  all  the  parts  upon  a  little  table  or  a  plate  of  cop¬ 
per,  and  flattened  them  foftly  until  they  left  the  furface 
of  the  image  fo  equal  and  fmooth,  that  it  appeared  to  be 
the  work  of  a  pencil.  Thefe  works  were  prodigioufly 
admired  by  the  Spaniards.  J3P 

The  Mexicans  were  Ikilled  in  architecture  even  be-  Their  ar- 
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Mexico,  fore  they  left  their  native  country  ;  and  many  edifices 
~v— '  dill  remain  which  were  conftrutted  by  them  during 
their  frequent  journeys  from  one  place  to  another. 
At  their  firft  arrival  on  the  lake,  they  had  no  other 
materials  to  build  their  houfes  with  but  reeds  and  mud, 
until  the  fuccefs  of  their  commerce  allowed  them  to 
purchafe  better  materials.  When  the  city  came  to 
its  perfection,  the  houfes  of  the  principal  people  were 
conftrutted  of  ft  one  and  lime  :  they  confifted  of  two 
floors,  having  halls,  large  court-yards,  and  chambers 
fitly  difpofed :  the  roofs  were  fiat  and  terraced  ;  the 
walls  fo  wTell  whitened,  polilhed,  and  ihining,  that  they 
appeared  to  the  Spaniards  when  at  a  diftance  to  have 
been  conftrutted  of  filver.  The  floor  was  paved  with 
plafter,  perfectly  level,  plain,  and  fmooth.  Many  of 
their  houfes  were  crowned  with  battlements  and  tur¬ 
rets  ;  and  their  gardens  had  fifh  ponds,  and  the  walks 
of  them  fymmetrically  laid  out.  The .  large  houfes 
had  in  general  two  entrances,  the  principal  one  to  the 
ftreet,  the  other  to  the  canal:  they  had  no  wooden 
doors  to  their  houfes,  but  covered  the  entrance  with 
fmall  reeds,  from  whence  they  fufpended  a  firing  of 
cocoa  {hells,  or  fome  other  materials  which  would  make 
a  noife,  fo  as  to  awake  the  attention  of  the  family 
when  any  perfon  lifted  up  the  reeds  to  enter  the  houfe. 
— The  houfes  of  the  poorer  fort  were  conft rutted  of 
reeds,  unburnt  bricks,  ftone,  or  mud  ;  and  the  roofs 
made  of  a  kind  of  a  long  hay  which  grows  plentifully 
in  the  fields,  particularly  in  the  warm  parts  of  the 
country.  For  this  purpofe  they  ufed  alfo  the  leaves 
of  the  aloe  placed  in  the  manner  of  tiles,  to  which 
they  bear  fome  refemblance  both  in  thicknefs  and 
fhape.  One  of  the  columns  or  fupports  of  thefe 
houfes  was  generally  a  tree  in  the  vigour  of  its 
growth  ;  by  which  means,  befides  the  pleafure  derived 
from  its  foliage  and  fhade,  they  faved  themfelves  fome 
labour  and  expence.  Thefe  houfes  had  one  or  more 
apartments  according  to  the  circumftanccs  of  the  fa¬ 
mily. 

The  ancient  Mexicans  underfiood  the  method  of 
conftrutting  arches  or  vaults,  as  appears  from  fome  re¬ 
mains  of  their  buildings  as  well  as  from  their  paintings. 
They  had  like  wife  cornices  and  other  ornaments  of 
arehitetture.  They  had  alfo  fquare  or  cylindrical  co¬ 
lumns  ;  but  it  is  not  known  whether  they  had  any  capi¬ 
tals  or  not.  They  frequently  adorned  them  with  figures 
in  bajfo  relievo  ;  but  their  great  ambition  was  to  have 
them  all  made  out  of  one  ftone.  The  foundations  of 
the  large  houfes  in  the  capital  were  laid  upon  beams  of 
cedar  driven  into  the  ground,  on  account  of  its  want  of 
folidity  ;  and  the  fame  method  is  ftill  prattifed  by  the 
Spaniards.  The  roofs  of  thefe  were  made  of  cedar,  fir, 
cyprefs,  pine,  &c.  In  the  royal  palaces  the  columns 
were  of  marble  or  even  of  alabafter,  which  the  Spaniards 
miftook  for  jafper.  In  the  reign  of  Ahuizotl  a  ne  w  kind 
of  ftone,  named  tclxontli,  was  difeovered  in  the  Mexi¬ 
can  lake,  which  was  ever  afterwards  made  ufe  of  for 
building.  It  is  hard,  light,  and  porous  like  a  fponge  ; 
by  which  means  the  lime  adheres  very  firmly  to  it  It 
is  valued  likewife  on  account  of  its  colour,  which  is  a 
blood  red.  Some  of  the  pavements  were  chequered 
j  with  marble  and  other  valuable  ftoncs. 

♦  Remark-  The  moft  remarkable  piece  of  Mexican  arehitetture 
able  aque-  were  their  aquedutts.  There  were  two  which  con- 
dutts.  veyed  the  water  to  the  capital  from  the  diftance  of  two 


miles.  Thefe  were  conftrutted  of  ftone  and  cement  Mexico, 
five  feet  high,  and  two  paces  broad,  upon  a  road  for  ' 

that  purpole  upon  the  lake;  by  which  the  water  was 
brought  to  the  entrance  of  the  city,  from  whence  it 
was  lent  forth  in  fmaller  channels  to  fupply  the  differ¬ 
ent  fountains.  The  famous  aquedutt  of  Chempoallan, 
which  was  done  in  the  16th  century,  is  worthy  of  be¬ 
ing  ranked  among  the  greateft  in  Europe.  The  con- 
duttor  of  this  work  was  a  Francifcan  miflionary  named 
Tembleque ;  and  it  was  executed  with  great  {kill  by 
the  Chempoallefe.  The  water  was  brought  from  a 
great  diftance,  and  the  country  through  which  it  muft 
pafs  was  mountainous  and  rocky  ;  but  every  difficulty 
•was  overcome  by  the  induftry  of  the  Mexicans.  The 
aquedutt,  including  all  the  turnings  and  windings, 
exceeded  30  miles  in  length.  The  principal  difficulty 
confifted  in  crofting  three  great  precipices,  over  which 
they  were  obliged  to  conftrutt  three  bridges,  the  firft: 
of  47,  the  fecond  of  13,  and  the  third  of  67  arches. 

The  largeft  arch  was  100  feet  high,  and  61  broad  ; 
fo  that  a  large  veffel  could  have  paffed  under  it.  It 
muft,  however,  be  obferved,  that,  in  executing  this  un¬ 
dertaking,  the  Mexicans  -were  undoubtedly  affifted  by 
European  tools,  and  the  direttions  of  European  work¬ 
men  ;  fo  that  we  cannot  with  ftritt  propriety  call  it  one 
of  their  -works.  ^ 

They  were  expert  jewellers,  and  underfiood  the  art  Excellent 
of  cutting  and  polilhing  the  ftones,  as  well  as  of  fetting  jewellers, 
them.  The  gems  moft  common  in  their  country  were 
the  emeralds,  amethyfts,  carnelians,  turquoifes,  and 
fome  others.  Emeralds  -were  fo  common,  that  no 
lord  or  noble  wanted  them  ;  and  none  of  them  died 
without  having  one  fixed  to  his  lip,  that  it  might  ferve 
him,  as  they  imagined,  in  the  other  world,  inftead  of 
a  heart.  When  Cortes  returned  the  firft  time  to  Spain, 
he  brought  with  him  five  emeralds,  valued,  by  the 
jewellers  there,  at  100,000  ducats.  The  firft  was  in 
the  form  of  a  rofe  ;  the  fecond  of  a  horn ;  the  third 
of  a  little  fifh  with  eyes  of  gold  ;  the  fourth  in  the 
form  of  a  bell,  with  a  fine  pearl  for  a  clapper.  The 
fifth  was  a  fmall  cup  with  a  foot  of  gold,  and  four  little 
golden  chains  which  united  in  a  pearl  in  the  form  of  a 
button.  For  this  alone  the  Genoefc  merchants  offered 
40,000  ducats,  in  order  to  fell  it  again  to  the  grand 
fignior.  Befides  thefe,  he  had  two  emerald  vafes  va¬ 
lued  at  300,000  ducats;  but  thefe laft  were  loft  by  fhip- 
wreck  in  the  unfortunate  expedition  of  Charles  V. 
againft  Algiers.  There  are  no  fueli  gems  wrought  at 
prefent,  nor  is  it  even  known  where  the  emerald  mines 
are  fituated  ;  though  it  is  faid  there  are  ftill  fome  large 
pieces  of  this  precious  ftone  in  fome  of  the  churches  ; 
but  the  priefts  take  care  to  fecure  them  wfith  iron  chains, 
left  they  {hould  be  carried  oft*. 

In  other  more  common  manufatturcs  the  Mexicans  Manufac- 
were  by  no  means  deficient.  The  earthen  ware  oftures  ofdifi- 
Cholula  was  much  praifed  by  the  Spaniards ;  and  they  ^erent 
had  the  art  Gf  ornamenting  this  kind  of  ware  with  va-ku^s* 
rious  colours,  though  they  did  not  underftand  the 
making  of  glafs.  Their  carpenters  wrought  with  in- 
firuments  of  copper ;  and  there  are  ftill  remains  of 
their  labours  which  difplay  a  tolerable  {kill.  Almoft 
every  one  was  acquainted  with  the  method  of  making- 
cloth.  Being  deftitute  of  wool,  common  filk,  lint, 
or  hemp,  they  were  obliged  to  fupply  the  deficiency 
by  other  materials.  For  wool  they  fubftituted  cotton, 
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for  filk  they  ufed  feathers,  the  wool  of  the  hare  or 
rabbit  p  and  inftead  of  lint  and  hemp,  they  ufed  the  fi- 
brous  part  of  the  leaves  of  the  aloe.  From  thcfe  laft 
they  obtained  a  thread  as  fine  as  from  lint ;  and  from 
fome  fpeeies  they  had  a  coarfer  fort  refembling  hemp. 
J.  o  oolain  this  thread  they  foaked  the  leaves  in  water, 
cleaned  them,  expofed  them  to  the  fun,  and  then  beat 
them  till  they  were  fit  to  be  fpun.  Sometimes  they  in¬ 
terwove  with  their  cotton  the  fined  down  on  the  belly 
of  the  rabbits  or  hares,  after  having  fpun  it  into  thread  j 
and  of  thefe  they  made  moft  beautiful  eloths,  which 
were  particularly  ufed  for  winter  waifteoats  for  the 
lords.  Their  cotton  manufactures  were  equal  to  any 
produced  in  Europe  j  they  wove  them  with  different 
figures  and  colours,  reprefenling  different  animals  and 
flowers.  Of  feathers  interwoven  with  cotton  they  made 
mantles  and  bed-curtains,  carpets,  gowns,  &c.  Thefe 
were  exceedingly  beautiful  5  but  this  kind  of  manufac¬ 
ture  is  now  loft,  though  there  are  ftill  fome  of  thefe 
garments  in  the  poiTeflion  of  the  principal  lords,  who 
Wear  them  upon  folemn  oecafions. 

All  thefe  advances  towards  civilization,  however,  in 
the  ancient  Mexicans,  were  much  more  than  counter¬ 
balanced  by  the  horrible  barbarities  they  committed  in 
theii  lcligious  ceremonies,  and  in  which  they  exceeded 
every  nation  on  earth.  Human  faerifices  were  indeed 
in  ufe  among  all  the  ancient  heathens  ;  but  fueh  pro¬ 
digious  maffacres  at  the  dedication  of  their  temples  are 
unheard  of  in  hiftory.  Whether  they  ufed  thefe  bar¬ 
barous  faerifices  in  their  own  country,  or  whether  the 
practice  began  with  that  of  the  four  Xoelnmilca  pri- 
foners,  is  not  known  ;  but  as  they  only  ufed  their  pri¬ 
soners  or  Haves  whom  they  bought  in  this  way,  it  is  im- 
poflible  that,  during  the  infancy  of  their  flate,  the  num¬ 
ber  of  human  victims  could  have  been  very  great* 
Moft  of  thofe  unhappy  creatures  perilhed  by  having 
their  breafts  opened,  and  their  hearts  pulled  out  •  fome 
were  drowned,  others  ltarved  to  death  with  hunger  $ 
and  fometimes  they  were  burnt.  Prifoners  of  high 
rank  were  allowed  to  die  by  what  Clavigero  calls  the 
gladiator  tan  facrifice,  which  was  performed  in  the  fol¬ 
lowing  manner  :  Near  to  the  greater  temple  of  large 
cities,  in  an  open  fpace  of  ground  fufficient  to  contain 
an  immenfe  number  of  people,  was  a  round  terrace 
eight  feet  high,  upon  which  was  placed  a  large  round 
ilone  refembling  a  millftone  in  fhape,  but  much  larger, 
almofl  three  feet  high,  well  poliflied,  and  having  figures 
cut  upon  it.  On  this  ftone,  which  was  called  ternal - 
cat/,  the  prifoner  wTas  placed,  armed  with  a  fhield  and 
fliort  fword,  and  tied  by  one  foot.  Here  he  was  en¬ 
countered  by  a  Mexican  officer  or  foldier  better  armed 
than  himfelf.  If  the  prifoner  was  vanquiffied,  he  was 
carried,  dead  or  alive,  to  the  temple,  'where  his  heart 
was  taken  out  and  offered  in  the  ufual  manner  ;  but  if 
he  conquered  fix  combatants,  he  gained  his  life  and  li¬ 
berty.  An  inftanee,  however,  is  given  in  which  this 
cuftom  was  infringed  ,  for  the  Huetzotzineas  having 
taken  the  principal  lord  of  Cholula,  a  man  of  Angular 
bravery,  he  overcame  feven  combatants ;  notwithftand- 
ing  which  he  was  put  to  death  ;  but  on  this  account  the 
Huetzotzineas  were  rendered  for  ever  infamous  among 
thefe  nations. 

Hiftovians  differ  concerning  the  number  of  vitftims 
who  perilhed  annually  in  thefe  faerifices :  Clavigero 
inclines  to  think  it  was  20,000,  but  others  make 
4 
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i  t  much  more.  Zumarraga,  the  firft  bilhop  of  Mexico,  Mexico 
fays  in  a  letter  of  the  I2th  of  June  1531,  addreffed  to  -y — — 

the  general  chapter  of  his  order,  that  in  that  capi¬ 
tal  alone  there  were  above  2o,oco  vi&ims  annually  fa, 
crificed.  Some  authors,  quoted  by  Gomara,  fay  that 
50,000  were  annually  faerificed  in  the  various  parts  of 
the  empire.  Aeofta  fays,  that  there  was  a  certain  day 
of  the  year  on  which  they  faerificed  5000  victims,  and 
another  on  which  20,000  w'ere  facrifieed.  According  to 
others  they  faerificed,  on  the  mountain  Tepeyacac  on- 
ly,  20,000  annually  to  one  of  their  female  deities.  On 
the  other  hand,  Bartholomew  de  las  Cafas  reduees  the 
number  of  human  vi&ims  to  50  or  at  moil  to  100. 

“  We  are  ftrongly  of  opinion  (fays  Clavigero),  that  all 
thefe  authors  have  erred  in  the  number  j  Las  Cafas  by 
diminution,  and  the  reft  by  exaggerating  the  truth.”  j  c 
Bcfides  the  cruelties  whieh  they  pr aefti fed  *  up-  Their  mon. 
on  others,  the  Mexicans  were  accuftomed  to  treat ftrous 
themfelves  with,  the  moft  inhuman  aufterities,  think-  lterkie5« 
ing  that  the  diabolieal  rage  of  their  deities  would 
be  appeafed  by  human  blood.  “  It  makes  one  ffiud- 
di  r  (fays  Clavigero),  to  read  the  aufterities  wffiich 
they  pra£lifed  upon  themfelves,  either  in  atonement 
for .  their  tranfgreftions,  or  in  preparation  for  their 
feftivals.  They  mangled  their  flefli  as  if  it  had  been 
infenfible,  and  let  their  blood  run  in  fueh  profufion  as 
if  it  had  been  a  fuperfluous  fluid  in  the  body.  The 
effufion  of  blood  wras  frequent  and  daily  with  fome 
of  their  priefts.  They  piereed  themfelves  with  the 
ftiarpeft  fpines  of  the  aloe,  and  bored  feveral  parts  of 
their  bodies,  particularly  their  cars,  lips,  tongue,  and 
tlm  fat  of  their  arms  and  legs.  Through  the  holes 
which  they  made  with  thefe  fpines  they  introduced 
pieces  of  cane,  the  firft  of  which  were  fmall  ;  but  every 
time  this  penitential  fuflering  wras  renewed,  a  thicker 
piece  was  made  ufe  of.  The  blood  whieh  flowed  from 
them  was  carefully  colle&ed  in  the  leaves  of  the  plant 
aczojatl.  They  fixed  the  bloody  fpines  in  little  balls  of 
hay,  which  they  expofed  upon  the  battlements  of  the 
'walls  of  the  temple,  to  teftify  the  penance  whieh  they 
did  for  the  people.  *1  hofe  who  exercifed  fueh  feverities 
upon  themfelves  within  the  enclofure  of  the  greater 
temple  of  Mexico,  bathed  in  a  pond  that  was  formed 
there,  and  whieh,  from  being  always  tinged  with  blood, 
was  called  e%apanln  ^ 

1  he  drefs  of  the  Mexicans  was  very  Ample  5  that  Theii  drefo 
of  the  men  confifted  only  of  a  large  belt  or  girdle,  the 
two  ends  of  which  hung  down  before  and  behind  ;  the 
women  wore  a  fquare  mantle,  about  four  feet  long  • 
the  two  ends  vrere  tied  upon  the  breaft  or  upon  one 
{boulder.  The  Mexican  gown  was  alfo  a  piece  of 
fquare  cloth,  in  which  the  women  wrapped  themfelves 
from  the  waift  down  to  the  middle  of  the  leg.  They 
wmre  alfo  a  fmall  under  veft  or  waiftcoat  without  fleeves, 
named  huepilli. 

The  drefs  of  the  poorer  fort  was  made  of  the  thread 
of  the  mountain  palm,  or  of  coarle  cotton  j  but  thofe 
of  better  ftation  wore  the  fineft  cotton  embellifhed 
with  various  colours,  and  figures  of  animals  or  flowers  5 
or  woven  with  feathers,  or  the  fine  hair  of  the  rab¬ 
bit,  St c.  The  men  wore  two  or  three  mantles,  and 
the  women  three  or  four  vefts,  and  as  many  gowns, 
putting  the  longeft  undermoft,  fo  that  a  part  of  each 
of  them  might  be  feen.  Their  flioes  were  only  foies 
of  leather,  or  coarfe  cloth  of  the  mountain  palm  tied 

with 
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long  hair,  and  thought  themfeives  difhonoured  by  be¬ 
ing  fliaved,  or  having  their  hair  clipped,  except  the  eon- 
fecratcd  virgins  in  the  temple.  The  women  wore  it 
loofe  ;  but  the  men  tied  it  up  in  different  forms,  and 
adorned  their  heads  with  fine  feathery,  both  when  they 
danced  and  went  to  war.  With  this  fnnpii city,  however, 
they  mixed  no  fmall  quantity  of  extravagance.  Befides 
feathers  and  jewels,  with  which  they  ufed  to  adorn  their 
heads,  they  wore  ear-rings,  pendants  at  their  upper  lip, 
as  well  as  many  at  their  nofes,  necklaces,  bracelets  for 
the  hands  and  arms,  as  well  as  certain  rings  like  col¬ 
lars  which  they  w  ore  about  their  legs.  The  ear-rings 
of  the  poor  were  fliells,  pieees  of  cryflal,  amber,  &c.  ; 
but  the  rich  wore  pearls,  emeralds,  amethyfls,  or  other 
gems  fet  in  gold. 

Inftead  of  foap  the  Mexicans  ufed  a  kind  of  fruit 
called  copalxocotl ;  the  pulp  of  which  is  white,  vifeous, 
and  very  bitter,  makes  water  white,  raifes  a  froth,  and 
will  clean  linen  like  foap.  They  ufed  alfo  a  kind  of 
root  named  amolli ,  which  is  not  unlike  the  faponaria  of 
the  old  continent.  It  is  now  more  ufed  for  wafhing  the 
body,  cfpecially  the  head  than  for  clothes.  Clavigero 
fays,  that  there  is  a  kind  of  this  root  which  dyes  the 
hair  of  a  golden  colour,  and  that  he  has  been  witnefs  to 
tins  cffedl  on  the  hair  of  an  old  man. 

#  The  principal  inhabitants  of  Mexico,  in  modern 
times,  are  Spaniards  fent  thither  by  the  court,  to  fill 
the  pods  of  government.  They  are  obliged  like  thofe 
in  the  mother  country  who  afpire  to  any  eeclefiaftical, 
civil,  or  military  employments,  to  prove  that  there 
have  been  neither  heretics,  Jews,  Mohammedans,  nor 
any  perfon  in  their  family  who  has  been  called  be¬ 
fore  the  inquifition  for  four  generations.  Merchants 
who  are  defirous  of  going  to  Mexico,  as  well  as  to 
other  parts  of  Ameriea,  without  becoming  colonifts, 
are  compelled  to  obferve  the  fame  forms.  They  are 
*alfo  obliged  to  fwear  that  they  have  300  palms  of 
merchandife,  their  own  property,  in  the' fleet  in  whieh 
they  embark,  and  that  they  will  not  carry  their  wives 
with  them.  On  thefe  abfurd  conditions  they  become 
the  principal  agents  of  the  European  commerce  with 
the  Indies.  Though  their  charter  is  only  to  continue 
three  years,  and  a  little  longer  for  countries  more  reT 
mote,  it  is  of  great  importance.  To  them  alone  be¬ 
longs  the  right  of  felling,  as  commifli oners,  the  major 
part  of  the  cargo.  If  thefe  laws  were  obferved,  the 
merchants  ffationed  in  the  new  wTorld  would  be  con¬ 
fined  to  difpofe  of  what  they  have  reeeived  on  their 
own  account. 

The  predile&ion  which  adminiftration  lias  for  Spa¬ 
niards  born  in  Europe,  has  reduced  the  Spanifh  Creoles 
to  acquiefce  in  fubordinatc  ffations.  The  defendants 
of  the  companions  of  Cortes,  and  of  thofe  who  came 
after  them,  being  conflantly  excluded  from  all  places 
of  honour  or  of  truft  that  were  any 'way  eonfiderable, 
have  feen  the  gradual  decay  of  the  powTer  that  fup- 
ported  their  fathers.  The  habit  of  being  obliged  to 
bear  that  unjuft  contempt  with  whieh  they  have  been 
treated,  lias  at  lafl:  made  them  become  really  con¬ 
temptible.  They  have  totally  lofl,  in  the  vices  which 
originate  from  indolence,  from  the  heat  of  the  climate, 
and  from  a  fuperfluous  enjoyment  of  all  things,  that 
firmuefs  and  that  fort  of  pride  which  have  ever  char 
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ful  pleafures,  and  romantic  intrigues,  have  enervated 
all  the  vigour  of  their  minds;  and  fuperflition  hath 
completed  the  ruin  of  their  virtues.  Blindly  devoted 
to  priefts  too  ignorant  to  enlighten  them  by  their  in- 
flru&ions,  too  depraved  to  edify  them  by  their  ex¬ 
ample,  and  too  mercenary  to  attend  to  both  thefe  du¬ 
ties  of  their  fundlion,  they  have  no  attachment  to  any 
part  of  their  religion  but  that  whieh  enfeebles  the 
mind ;  and  have  negledlcd  what  might  have  contributed 
to  r edlify  their  morals. 

.  The  Meffecs,  who  eonfiitute  the  third  order  of 
citizens,  are  held  in  ffill  greater  contempt.  It  is  well 
known  that  the  court  of  Madrid,  in  order  to  replenifli 
a  part  of  that  dreadful  vacancy  which  the  avarice  and 
cruelty  of  the  conquerors  had  occafioned,  and  to  re¬ 
gain  the  confidence  of  thofe  who  had  efeaped  their 
fury,  encouraged  as  much  as  poflible  the  marriage  of 
Spaniards  with  Indian  women.  Thefe  alliances,  which 
became  pretty  common  throughout  all  America,  were 
particularly  frequent  in  Mexico,  where  the  women 
had  more  underffanding  and  were  more  agreeable  than 
in  other  places.  The  Creoles  transferred  to  this  mix¬ 
ed  progeny  the  contemptuous  flight  they  received  from 
the  Europeans.  Their  condition,  equivocal  at  flrfi,  in 
procefs  of  time  was  fixed  between  the  whites  and  the 
blacks. 

Thefe  blacks  are  not  very  numerous  in  Mexico. 
Afi  the  natives  are  more  intelligent,  more  robuft,  and 
more  induflrious,  than  thofe  of  the  other  colonies, 
they  have  hardly  introduced  any  Africans  except  fuch 
as  were  required  either  to  indulge  the  caprice,  or  per¬ 
form  the  domeftic  fervice,  of  rich  people.  Thefe 
flaves,  who  arc  much  beloved  by  their  mailers,  on 
whom  they  abfolutcly  depend,  who  purchafed  them  at 
an  extravagant  price,  and  who  make  them  the.mini- 
fiers  of  their  pleafures,  take  advantage  of  the  high 
favour  they  enjoy,  to  opprefs  the  Mexicans.  They 
affume  over  thefe  men,  who  are  called  free ,  an  afeen- 
dant  which  keeps  up  an  implacable  hatred  between 
the  two  nations.  The  law  has  ffudied  to  encourage 
this  averfion,  by  taking  effectual  meafures  to  prevent 
all  connexion  between  them.  Negroes  are  prohibited 
from  having  any  amorous  correfpondence  with  the 
Indians  ;  the  men,  on  pain  of  being  mutilated  ;  the 
women,  of  being  feverely  punifhed.  On  all  thefe  ac¬ 
counts,  the  Africans,  who  in  other  fettlements  are 
enemies  to  the  Europeans,  are  in  the  Spanifli  Indies 
their  warm  friends. 

Authority  has  no  need  of  this  fupport,  at  lead;  in 
Mexico,  where  population  is  no  longer  what  it  was 
formerly.  The  firfi:  hiftorians,  and  thofe  wEo  copied 
them,  have  recorded,  that  the  Spaniards  foupd  there 
10,000,000  of  fouls.  This  is  fuppofed  to  have  been 
the  exaggerated  account  of  conquerors,  to  exalt  the 
magnificence  of  their  triumph  ;  and  it  was  adopted, 
without  examination,  with  fo  much  the  more  readi- 
nefs,  as  it  rendered  them  the  more  odious.  We  need 
only  trace  with  attention  the  progrefs  of  thofe  ruffians 
who  at  firfl:  defolated  thefe  fine  countries,  in  order  to 
be  convinced  that  they  had  not  fucceeded  in  multi¬ 
plying  men  at  Mexico  and  the  adjacent  parts,  but  by 
depopulating  the  centre  of  the  empire  ;  and  that  the 
provinces  which  are  remote  from  the  capital,  differed 
in .  nothing  from  the  other  deferts  of  South  and  North 

America. 
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America.  It  is  making  a  great  eonceflion,  to  allow 
that  the  population  of  Mexico  has  only  been  exag¬ 
gerated  one  half :  for  it  does  not  now  much  exceed 
2,000,000. 

It  is  generally  believed,  that  the  flrft  conquerors  maf- 
facred  the  Indians  out  of  wantonnefs,  and  that  even  the 
priefts  incited  them  to  thefe  acts  of  ferocity.  Undoubt¬ 
edly  thefe  inhuman  foldiers  frequently  ihed  blood  with¬ 
out  even  an  apparent  motive  j  and  certainly  their  fana¬ 
tic  miftionaries  did  not  oppofe  thefe  barbarities  as  they 
ought  to  have  done.  This  was  not,  however,  the  real 
caufe,  the  principal  fource  of  the  depopulation  of  Mexi¬ 
co  }  it  was  the  work  of  a  flow  tyranny,  and  of  that  ava¬ 
rice  which  exa&ed  from  its  wretched  inhabitants  more 
rigorous  toil  than  was  compatible  with  their  conftitution 
and  the  climate. 

This  opprefiion  was  coeval  with  the  conqueft  of  the 
the  country.  All  the  lands  were  divided  between  the 
crown,  the  companions  of  Cortes,  and  the  grandees  or 
minifters  who  were  moft  in  favour  at  the  court  of  Spain. 
The  Mexicans,  appointed  to  the  royal  domains,  were 
deilined  to  public  labours,  which  originally  were  con¬ 
siderable.  The  lot  of  thofe  who  were  employed  on  the 
eftates  of  individuals  was  ftill  more  wretched.  All 
groaned  under  a  dreadful  yoke  ;  they  were  ill  fed  ;  they 
had  no  wages  given  them  ;  and  fervices  were  required 
of  them,  under  which  the  moft  robuft  men  would  have 
funk.  Their  misfortunes  excited  the  compaftion  of  Bar- 
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This  man,  fo  famous  in  the  annals  of  the  new 
world,  had  accompanied  his  father  in  the  firft  voyage 
made  by  Columbus.  The  mildnefs  and  fimplicity  of 
the  Indians  affeCted  him  fo  ftrongly,  that  he  made 
himfelf  an  ecclefiaftic,  in  order  to  devote  his  labours 
to  their  converfion.  But  this  foon  became  the  leaft 
of  his  attention.  As  he  was  more  a  man  than  a 
priejl ,  he  felt  more  for  the  cruelties  exercifed  againft 
them  than  for  their  fuperftitions.  He  was  continually 
hurrying  from  one  hemifphere  to  the  other,  in  order 
to  comfort  the  people  for  whom  he  had  conceived  an 
attachment,  or  to  foften  their  tyrants.  This  con- 
duCl,  which  made  him  be  idolized  by  the  one^  and 
dreaded  by  the  other,  had  not  the  fuccefs  he  expc&ed. 
The  hope  of  linking  awe,  by  a  charaCler  revered 
among  the  Spaniards,  determined  him  to  accept  the 
biftioprick  of  Chiapa  in  Mexico.  When  he  was  con¬ 
vinced  that  this  dignity  was  an  inefficient  barrier 
againft  that  avarice  and  cruelty  which  he  endeavoured 
to  check,  he  abdicated  it.  It  was  then  that  this 
courageous,  firm,  difinterefted  man,  accufed  his  coun¬ 
try  before  the  tribunal  of  the  whole  univerfe.  In  his 
account  of  the  tyranny  of  the  Spaniards  in  America, 
he  accufes  them  of  having  deftroyed  15,000,000  of 
Indians.  They  ventured  to  find  fault  with  the  acri¬ 
mony  of  his  ftyle ;  but  Uo  one  convicted  him  of 
exaggeration.  His  writings,  which  indicate  the  ami¬ 
able  turn  of  his  difpofition,  and  the  fublimity  of  his 
fentiments,  have  ftamped  a  difgrace  upon  his  barba¬ 
rous  countrymen,  which  time  hath  not,  and  never  will, 
efface. 

Theircon-  The  court  of  Madrid,  awakened  by  the  reprefenta- 
dition  ren-  tions  of  the  virtuous  Las  Cafas,  and  by  the  indigna- 
elered  fome- j5on  0f  the  whole  world,  became  fenfible  at  laft,  that 
the  tyranny  it  permitted  was  repugnant  to  religion, 
to  humanity,  and  to  policy  }  and  refolved  to  break  the 


what  eafier. 


chains  of  the  Mexicans.  Their  liberty  was  now  only  Mexico, 
con  drained  by  the  foie  condition,  that  they  ftiould 
not  quit  the  territory  where  they  were  fettled.  This 
precaution  owed  its  origin  to  the  fear  that  was  enter¬ 
tained  of  their  going  to  join  the  wandering  favages  to 
the  north  and  feuth  of  the  empire. 

With  their  liberty  their  lands  ought  alfo  to  have 
been  reftored  to  them  ;  but  this  was  not  done.  This 
injuftice  compelled  them  to  work  folely  for  their  op- 
preffors.  It  was  only  decreed,  that  the  Spaniards,  in 
whofe  fervice  they  laboured,  ftiould  ftipulate  to  keep 
them  well,  and  pay  them  to  the  amount  of  5I.  5s.  a- 
year. 

From  thefe  profits  the  tribute  impofed  by  govern¬ 
ment  was  fubtraCled,  together  with  4s.  4^.  for  an 
inftitution  which  it  is  aitomftiing  the  conquerors  fhould 
have  thought  of  eftabliftiing.  This  w  as  a  fund  fet  a- 
part  in  each  community,  and  appropriated  to  the  relief 
of  fuch  Indians  as  were  decayed  or  indifpofed,  and  to 
their  fupport  under  private  or  public  calamities. 

The  diftribution  of  this  fund  was  committed  to 
their  caciques.  Thefe  were  not  the  defeendants  of 
thofe  whom  they  found  in  the  country  at  the  time  of 
the  conqueft.  The  Spaniards  chofe  them  from  among 
thofe  Indians  who  appeared  the  moft  attached  to  their 
interefts  ;  and  wTere  under  no  apprehenfions  at  making 
thefe  dignities  hereditary.  Their  authority  was  li¬ 
mited  to  the  fupporting  the  police  in  their  diftriCl, 
which  in  general  extended  eight  or  ten  leagues  •  to 
the  colleCling  the  tribute  of  thofe  Indians  who  la¬ 
boured  on  their  own  account,  that  of  the  others  being 
ft  opt  by  the  mailers  whom  they  ferved  ;  and  to  the 
preventing  their  flight  by  keeping  them  always  under 
their  infpeClion,  and  the  not  fullering  them  to  contraCt 
any  engagement  without  their  confent.  As  a  reward 
of  their  fervices,  thefe  magiftrates  obtained  from  go¬ 
vernment  a  property.  They  were  permitted  to  take 
out  of  the  common  ftock  2±d.  annually  for  every  In¬ 
dian  under  their  jurifdiCtion.  At  laft  they  were  em¬ 
powered  to  get  their  fields  cultivated  by  fuch  young 
men  as  were  not  yet  fubjeCl  to  the  poll  tax  \  and  to 
employ  girls,  till  the  time  of  their  marriage,  in 
fuch  occupations  as  -were  adapted  to  their  fex,  with¬ 
out  allowing  them  any  falary  except 
nance. 

Thefe  inftitutions,  which 

dition  of  the  Indians  of  Mexico,  irritated  the  Spa¬ 
niards  to  a  degree  not  to  be  conceived.  Their  pride 
would  not  fuffer  them  to  confider  the  Americans  as 
free  men  *,  nor  would  their  avarice  permit  them  to 
pay  for  labour  which  hitherto  had  coft  them  nothing. 

They  employed  themfelves  fucccffively,  or  in  combi¬ 
nation,  craft,  remonftrances,  and  violence,  to  eflecl 
the  fubverfion  of  an  arrangement  which  fo  ftrongly 
contradicted  their  warmeft  paffions  ;  but  their  efforts 
were  ineffectual.  Las  Cafas  had  raifed  up  for  his 
beloved  Indians  proteClors  vTho  feconded  bis  dcfgn 
with  zeal  and  warmth.  The  Mexicans  themfelves, 
finding  a  fupport,  impeached  their  oppreffors  before 
the  tribunals  ;  and  even  the  tribunals  that  were  either 
weak  or  in  the  intereft  of  the  court.  They  carried 
their  refolution  fo  far,  as  even  unanimoufty  to  refufe 
to  work  for  thofe  who  had  treated  any  of  their  coun¬ 
trymen  with  injuftice.  This  mutual  agreement,  more 
than  -any  other  cireumftance,  gave  fblidity  to  the.  re¬ 
gulations 
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totally  changed  the  con- 
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Mexico,  gulations  which  had  been  decreed.  The  other,  pre- 
fcribed  by  the  law*,  xvas  gradually  cftablilhed.  There 
was  no  longer  any  regular  fyftem  of  opprefiion  •,  but 
merely  feveral  of  thofe  particular  vexations  which  a 
vanquished  people,  who  have  loft  their  government, 
can  hardly  avoid  from  thofe  who  have  fubjiued  it. 

Thefe  clandeftine  a&s  of  injuftice  did  not  prevent 
the  Mexicans  from  recovering  from  time  to  time,  cer¬ 
tain  detached  portions  of  that  immenfe  territory  of 
which  their  fathers  had  been  defpoiled.  T  hey  pur- 
chafed  them  of  the  royal  domain,  or  of  the  great  pro¬ 
prietors.  It  was  not  their  labour  which  enabled  them 
to  make  thefe  acquifttions :  for  this  they  were  indebted 
to  the  happinefs  of  having  difcovered,  fome  of  them 
mines,  others  treafures  which  had  been  concealed  at  the 
time  of  the  conqueft.  The  greateft  number  derived 
their  refources  from  the  priefts  and  monks,  to  whom 
they  owed  their  existence. 

Even  thofe  who  experienced  a  fortune  lefs  propi¬ 
tious,  procured  for  themfelves,  by  the  foie  profits  of 
their  pay,  more  conveniences  than  they  had  enjoyed 
before  they  underwent  a  foreign  yoke.  We  ftiould 
be  very  much  deceived,  were  we  to  judge  of  the  an¬ 
cient  profperity  of  the  inhabitants  of  Mexico  by  what 
has  been  faid  of  its  emperor,  its  court,  its  capital, 
and  the  governors  of  its  provinces.  Defpotifm  had 
there  produced  thofe  fatal  effedls  which  it  produces 
everywhere.  The  whole  ftate  was  facrificed  to  the 
caprices,  pleafures,  and  magnificence,  of  a  fmall  num¬ 
ber  of  perfons. 

The  government  drew  confiderable  advantages  from 
the  mines  which  it  caufed  to  be  worked,  and  ftill 
greater  from  thofe  which  were  in  the  hands  of  indivi¬ 
duals.  The  fait  works  greatly  added  to  its  revenue. 
Thofe  who  followed  agriculture,  at  the  time  of  har- 
veft  paid  in  a  kind  of  a  third  of  all  the  produce  of  the 
lands,  whether  they  belonged  to  them  as  their  own 
property,  or  whether  they  were  only  the  farmers  of 
them.  Men  who  lived  by  the  chafe,  fiShermen,  pot¬ 
ters,  and  all  mechanics,  paid  the  fame  proportion  of 
their  induftry  every  month.  Even  the  poor  were 
taxed  at  certain  fixed  contributions,  which  their  la¬ 
bour  or  their  alms  might  put  them  in  a  condition  to 

pay. 

The  Mexicans  are  now  lefs  unhappy.  Our  fruits, 
our  corn,  and  our  cattle,  have  rendered  their  food 
more  wholefome,  agreeable,  and  abundant.  T.  heir 
houfes  are  better  built,  better  difpofed,  and  better 
furni filed.  Shoes,  drawers,  ftiirts,  a  garment  of  wool 
or  cotton,  a  ruff,  and  a  hat,  conftitute  their  drefs. 
The  dignity  which  it  has  been  agreed  to  annex  to 
thefe  enjoyments  has  made  them  better  economifts, 
and  more  laborious.  This  cafe,  however,  is  far  from 
being  univerfal  5  it  is  even  very  uncommon  in  the  vi¬ 
cinity  of  the  mines,  towns,  and  great  roads,  where 
tyranny  feldom  fleeps  ;  but  we  often  find  it  with  fa- 
tisfa&ion  in  remote  parts,  where  the  Spaniards  are  not 
numerous,  and  where  they  have  in  fome  meafure  be¬ 
come  Mexicans. 

The  employments  of  this  people  are  very  various. 
The  moft  intelligent,  and  thofe  wrho  are  in  eafy  cir- 
cumftances,  devote  themfelves  to  the  moft  neceffary 
and  moft  ufeful  manufadlures,  which  are  difperfed 
through  the  whole  empire.  The  moft  beautiful  ma- 
nufa&ures  are  eftablifhed  among  the  people  of  Tlaf- 
Vo L.  XIII.  Part  II. 
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cala.  Their  old  capital,  and  the  new  one,  which  is 
called  Angelos ,  are  the  centre  of  this  induftry.  Here 
they  manufacture  cloth  that  is  pretty  fine,  callieoes 
that  have  an  agreeable  appearance,  certain  flight  iilks, 
good  hats,  gold  lace,  embroidery,  lace,  glalfes,  and  a 
great  deal  of  hardware. 

The  care  of  flocks  affords  a  maintenance  to 
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fome  Manufac- 
Mexicans,  whom  fortune  or  nature  have  not  called 
more  diftinguifhed  employments.  America,  at  the 
time  it  was  difcovered,  had  neither  hogs,  fneep,  oxen,tIy# 
horfes,  nor  even  any  domeftic  animal.  Columbus 
carried  fome  of  thefe  ufeful  animals  to  St  Domingo, 
from  whence  they  were  generally  difperfed  5  and  in 
Mexico,  more  than  in  any  other  place,  thefe  have 
multiplied  prodigioufiy.  They  count  their  horned 
cattle  by  thoufands,  whole  fkins  are  become  an  obje& 
of  confiderable  exportation.  The  horfes  are  degene¬ 
rated,  but  the  quality  is  compenfated  by  the  number. 

Hogs  lard  is  here  iubftituted  for  butter.  Sheep’s 
wool  is  dry,  coarfe,  and  bad,  as  it  is  everywhere  be¬ 
tween  the  tropics. 

The  vine  and  olive  tree  have  experienced  the  fame 
degeneracy.  The  cultivation  of  them  was  at  firft  pro¬ 
hibited,  with  a  view  of  leaving  a  free  market  for  the 
commodities  of  the  mother  country.  In  1706,  per- 
miffion  was  given  to  the  Jefuits,  and  a  little  afterwards 
to  the  marquis  Del  Valle,  a  defeendant  from  Cortes, 
to  cultivate  them.  The  attempts  have  not  proved 
fuccefsful.  The  trials,  indeed,  that  have  been  made, 
have  not  been  abandoned  5  but  no  perfon  has  folicited 
the  liberty  of  following  an  example  which  did  not 
promife  any  great  emoluments.  Other  cultures  have 
been  more  fuccefsful.  Cotton,  fugar,  filk,  cocoa,  to¬ 
bacco,  and  European  corn,  have  all  thriven,  in  fome 
degree.  The  Spaniards  are  encouraged  to  profecute 
the  labours  which  thefe  cultures  require,  from  the 
happy  circumftance  of  their  having  difcovered  iron 
mines,  which  were  entirely  unknown  to  the  Mexicans, 
as  well  as  fome  mines  of  a  kind  of  copper  that  is  hard 
enough  to  ferve  for  implements  of  hufbandry.  All  « 

thefe  articles,  however,  for  want  of  men  and  induf¬ 
try,  are  merely  confumed  within  the  country. — 

There  is  only  the  vanilla,  indigo,  and  cochineal, 
which  make  part  of  the  trade  of  Mexico  with  other 
nations. 

New  MEXICO ,  fo  called  becaufe  of  its  being  difco¬ 
vered  later  than  Old  Mexico,  a  country  of  America, 
is  bounded  on  the  north  by  high  mountains,  beyond 
which  is  a  country  altogether  unknown  ;  by  Louifiana 
on  the  eaft  ;  by  New  Spain  on  the  fouth  5  and  on  the 
weft  by  the  gulf  of  California,  and  the  Rio  Colorado  \ 
extending,  it  is  faid,  above  1000  miles  from  eaft  to 
weft,  and  about  900  from  fouth  to  north  \  but  the 
twentieth  part  of  the  country  within  thefe  limits  is  nei¬ 
ther  cultivated  nor  inhabited  either  by  Spaniards  or 
Indians.  As  it  lies  in  the  midft  of  the  temperate 
zone,  the  climate,  in  general,  is  very  pleafant  5  the 
fummers,  though  very  warm,  are  neither  fultry  nor 
unwholefome  5  and  the  winters,  though  pretty  (harp, 
are  far  from  being  infupportable,  and,  for  the  moft 
part,  clear  and  healthy. 

The  greateft  encomiums  are  laviftied  on  the  fertility 
of  the  foil,  the  richnefs  of  the  mines,  and  the  variety 
of  valuable  commodities  produced  in  this  country.  It 
is  faid  to  be  beautifully  diverfified  with  fields,  meadows, 
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rifing  grounds,  and  rivers^  abounding  with  fruit  and 
timber  trees,  turquoifes,  emeralds,  and  other  precious 
Hones,  mines  of  gold  and  filvcr,  a  great  variety  of  wild 
and  tame  cattle,  fifh  and  fowls.  Upon  the  whole, 
we  may  fafely  affirm,  that  New  Mexico  is  among  the 
pleafanteft,  richefl,  and  moft  plentiful  countries  in 
America,  or  any  other  part  of  the  world.  There  are 
few  great  or  navigable  rivers  in  it :  the  moft  confider- 
able  are,  the  Rio  Sol  ado  and  Rio  del  Norte,  which, 
with  feveral  fmaller  ftreams,  fall  into  the  gulf  of 
Mexico.  On  the  coaft  of  the  gulf  are  divers  bays, 
ports,  and  creeks,  which  might  be  eafily  converted  into 
excellent  harbours,  if  the  Spaniards  were  pofteffed  of 
any  portion  of  that  commercial  fpirit  which  animates 
the  other  maritime  nations  of  Europe. 

The  Spanifh  writers  tell  us,  that  Newr  Mexico  is  in¬ 
habited  by  a  great  variety  of  Indian  nations  or  tribes, 
totally  unconneXed  with  each  other  \  but  the  princi¬ 
pal  are  the  Apaches,  a  brave,  warlike,  lefolute  people  ; 
fond  of  liberty,  and  the  inveterate  enemies  of  tyranny 
and 'oppreftion .  About  the  clofe  of  the  17th  century, 
thinking  themfclves  aggrieved  by  the  Spanifh  govern¬ 
ment,  they  made  a  general  infurrcXion,  and  did  a 
great  deal  of  mifchkf }  but  were  at  laft  obliged  to 
fubmit,  and  have  fince  been  curbed  by  ftronger  garri- 
fons.  Moft  of  the  natives  are  now  Chriftians.  When 
the  Spaniards  firft  entered  this  country,  they  found  the 
natives  well  clothed,  their  lands  cultivated,  their  villa¬ 
ges  neat,  and  their  houfes  built  with  ftone.  Their  ficeks 
alfo  w’ere  numerous,  and  they  lived  more  comfortably 
than  moft  of  the  other  favages  of  America.  As  to  re¬ 
ligion,  they  wrere  idolaters,  and  worlhipped  the  fun  and 
moon  j  but  whether  they  offered  human  faerifices,  we 
are  not  fufhciently  informed. 

The  number  of  provinces  in  this  country  is  not 
wTell  afeertained :  fome  writers  making  them  only 
five,  others  10,  15,  20,  and  25  5  but  adding  no 
defeription,  either  of  them  or  the  towns  contained 
in  them,  excepting  the  capital,  Santa  Fe,  which 
wre  are  told  Hands  near  the  fource  of  the  Rio  del 
Norte,  in  36°  of  north  latitude,  and  about  130 
leagues  from  the  gulf :  that  it  is  a  well  built,  hand- 
fonie,  rich  town  *,  and  the  feat  of  the  bithop,  fuffragan 
of  Mexico,  as  wrell  as  the  governor  of  the  province, 
w-ho  is  fubordinate  to  the  viceroy  of  Mexico  or  New 
Spain. 

MEZERAY,  Francis  Eudes  de,  an  eminent 
French  hiftorian,  the  fon  of  Ifaac  Eudes  a  fargeon,  was 
born  at  Rye,  in  Low^er  Normandy,  in  1610  j  and  took 
the  furname  of  Me%eray ,  from  a  hamlet  near  Rye. 
Having  performed  his  ftudies  at  Caen,  he  difeovered  a 
ftrong  inclination  to  poetry  \  but  going  to  Paris,  he, 
by  the  advice  of  one  of  his  friends,  applied  himfelf  to 
the  ftudy  of  politics  and  hiftory,  and  procured  the 
place  of  commifiary  at  war,  which  he  held  for  twro  cam¬ 
paigns.  He  then  (hut  himfelf  up  in  the  college  of  St 
Barbe,  in  the  midft  of  books  and  manuferipts  ;  and,  in 
1643,  publiflied  the  firft  volume  of  the  Hiftory  of 
France,  in  folio  *,  and  fome  years  after,  the  other  two 
volumes.  Mezeray  in  that  work  furpafied  all  w  ho  had 
written  the  hiftory  of  France  before  him,  and  was  re¬ 
warded  by  the  king  with  a  penfion  of  4000  livres.  In 
1668,  he  publiflied  an  Abridgement  of  his  Hiftory  of 
France,  in  three  volumes  4to,  which  was  well  received 
by  the  public \  but  as  he  inferted  in  that  work  the  ori¬ 


gin  of  moft  of  the  taxes,  with  very  free  reflexions,  M.  Mezeray 
Colbert  complained  of  it,  when  Mezeray  promifed  to  jl, 
cerreX  what  he  had  done  in  a  fecund  edition  ^  but  thofe  Mezimc. 
correXions  being  only  palliations,  the  minifter  caufcd  v 
half  of  his  penlion  to  be  fupprefied.  Mezeray  com¬ 
plained  of  this  in  very  fevere  terms  }  when  lie  obtained 
no  other  anfwer  than  the  fuppreftion  of  the  other  half. 

Vexed  at  this  treatment,  lie  refolvcd  to  write  on  fub- 
jeXs  that  could  not  expofe  him  to  fueh  disappoint¬ 
ments  }  and  compofed  his  treadle  on  the  origin  of  the 
French,  which  did  him  much  honour.  He  w'as  eleX- 
ed  perpetual  feeretary  to  the  French  academy  \  and 
died  in  1683.  lie  is  faid  to  have  been  a  man  extreme¬ 
ly  negligent  in  his  per  Ion,  and  fo  earelefs  in  his  drefs, 
that  he  might  have  palled  for  a  beggar  rather  than 
for  what  he  was.  He  was  aXualJy  feized  one  morning 
by  the  arc/iers  des  pauvres,  cr  parifh  officers  $  w  hich 
miftake  was  fo  far  from  provoking  him,  that  he  wras 
highly  diverted  with  it,  and  told  them,  that  “  he  was 
not  able  to  walk  on  foot,  but  that  as  foon  as  a  new 
wheel  was  put  to  his  chariot,  he  wrould  attend  them 
wherever  they  thought  proper.”  He  ufed  to  ftudy 
and  write  by  candle  light,  even  at  noon-day  in  lima- 
mer  ;  and,  as  if  there  had  been  no  fun  in  the  wcild, 
always  waited  upon  bis  company  to  the  door  with  a 
candle  in  his  hand.  With  regard  to  religion,  he  aiTcX- 
ed  Py  rrhonifm  ;  which  however  was  not,  it  feems,  fo 
much  in  his  heart  as  in  his  mouth.  This  appeared 
from  his  laft  fieknefs  5  for  having  font  for  thofe  friends 
wrho  had  been  the  moft  ufual  witneffes  of  his  licentious 
talk  about  religion,  he  made  a  fort  of  recantation, 
which  he  concluded  with  dtfiring  them  “  to  forget 
what  he  might  feline rly  have  faid  upon  the  fubjeX  of 
religion,  and  to  remember,  that  Mezeray  dying  was  a 
better  believer  than  Mezeray  in  health.”  Befides  his 
hiftory,  lie  alfo  wrote,  1.  A  continuation  of  the  hiftory 
of  the  Turks.  2.  A  French  truncation  of  John  de  Sa- 
lifbury’s  Latin  treatife  on  the  \  unities  of  the  court. 

3.  There  are  attributed  to  him  feveral  fatires  againft 
the  government  \  and  in  particular,  thofe  that  bear  the 
name  of  Sandvicourt . 

MEZIEliS,  a  ftrong  town  of  France  in  the  depart¬ 
ment  cf  Ardennes,  with  a  citadel.  It  wras  befieged 
with  a  powerful  army  by  Charles  V.  who  w  as  obliged  to 
raife  the  fiege  in  1521.  It  is  feated  on  the  river  Maefe, 
partly  upon  a  hill,  and  partly  in  a  valley,  in  E.  Long. 

4.  48.  N.  Lat.  49.  46. 

MEZIRIiiC,  Claude  Gaspar  Backet  Sieurde, 
one  of  the  moft  ingenious  men  of  the  17th  century,  w  as 
born  at  BrciTe,  of  an  ancient  and  noble  family.  He 
was  a  good  poet  in  French,  Italian,  and  Latin  }  an  ex¬ 
cellent  grammarian,  a  great  Greek  fcholar,  and  211  ad¬ 
mirable  critic.  He1  was  well  verfed  in  the  contr<  verfies, 
both  in  philofophy  and  religion  }  and  was  deeply  fkill- 
ed  in  algebra  and  geometiy,  of  the  former  of  which  he 
gave  proof  by  publifhing  the  fix  books  of  Diophantus, 
enriched  with  a  very  able  commentary  and  notes.  In 
his  youth  he  fper.t  a  eonfideiable  time  at  Paris  and  at 
Rome  ;  at  which  laft  place  he  wrote  a  fmall  cclleXicn 
of  Italian  poems,  in  competition  with  Vaugelas,  who 
was  there  at  the  fame  time  $  among  which  there  are 
imitations  of  the  moft  beautiful  fimiles  contained  in 
the  firft  eight  books  of  the  Alneid.  He  alfo  tr  an  dat¬ 
ed  Ovid’s  Epiftles  *,  a  great  part  of  which  he  illuftrat- 
ed  with  very  curious  commentaries  of  his  owTn.  Whilit 
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he  was  at  Paris,  they  talked  of  making  him  preceptor 
of  Louis  XIII.  upon  which  he  left  the  court  in  great 
hafte,  and  afterwards  declared  that  he  had  never  felt  fo 
j  much  pain  upon  any  occafion  of  his  life  ;  for  he  feemed 
to  have  already  upon  his  ffioulders  the  important 
weight  of  the  whole  kingdom.  He  undertook  the 
tranllation  of  all  Plutarch’s  works,  with  notes  ;  which 
he  had  brought  nearly  to  a  conclufion,  when  he  died 
at  Bourg,  in  Breffe,  anno  1638,  at  45  years  of  age. 

He  left  behind  him  fcveral  fhiiihed  works,  that  were 
not  printed. 

MEZUZOTH,  in  the  Jcwifh  cuftoms,  certain 
pieces  of  parchment,  which  the  Jews  fix  to  the  door- 
polls  of  their  houfes,  taking  that  literally  which  Mofes 
commands  them,  faying,  66  Thou  (halt  never  forget 
the  laws  of  thy  God*  but  thou  fhalt  write  them  upon 
the  pods  of  thy  houfe,  and  on  thy  gates.”  This 
exprellion  means  nothing  elfe,  but  that  thou  ihalt 
always  remember  them,  whether  thou  Cornell  into 
thy  houfe  or  goelt  out.  But  the  Hebrew  doctors 
imagined,  that  the  lawgiver  meant  fomething  more 
than  this.  They  pretended  that,  to  avoid  making 
themfelves  ridiculous,  by  writing  the  commandments 
of  God  without  their  doors,  or  rather  to  avoid  expofmg 
themfelves  to  the  profanation  of  the  wicked,  they 
ought  at  lead  to  write  them  on  a  parchment,  and  to 
enclofe  it  in  fomething.  Therefore  they  wrote  thefe 
words  upon  a  fquare  piece  of  parchment  prepared  on 
purpofe,  with  a  particular  ink,  and  a  fquare  kind  of 
charter.  Deut.  vi.  4,  5,  6,  7,  8,  9.  “  Hear,  O 
Ifrael,  the  Lord  our  God  is  one  Lord,”  &c. — Then 
they  left  a  little  fpace,  and  afterwards  went  on,  Deut. 
xi.  13.  “  And  it  diall  come  to  pafs  if  thou  fhalt 
hearken  diligently  to  my  commandments,”  &c.  as  far 
a*,  “  Thou  fhalt  write  them  upon  the  door-pods  of  thy 
houfe,”  &c.  After  this  they  rolled  up  the  parchment, 
and  put  it  into  a  cafe  of  reeds  or  other  matter ,  they 
wrote  on  the  end  of  the  cafe  the  word  Shaddai,  which 
is  one  of  the  names  of  God  ;  and  they  put  it  at  the  doors 
of  their  houfes,  chambers,  and  all  places  mod  frequent¬ 
ed  ;  they  fixed  it  to  the  knockers  of  the  door,  on  the 
right  fide  j  and  as  often  as  they  entered  in  or  went  out 
they  touched  it  in  this  place,  wTith  the  end  of  their 
finger,  which  they  afterwards  kiffed  out  of  devotion. 

The  Plebrew  word  t?ie%u%a  properly  fignifies  the  door- 
pods  of  a  houfe  ;  but  it  is  alio  given  to  this  roll  of 
parchment  now  mentioned. 

MEZZOTINTO,  a  particular  manner  of  reprefent- 
ing  figures  on  copper,  fo  as  to  form  prints  in  imitation 
of  painting  in  Indian  ink.  See  Engraving. 

The  invention  of  this  art  has  been  ufually  attribut¬ 
ed  to  Prince  Rupert.  But  Baron  Heinikin,  a  very 
judicious  and  accurate  writer  upon  the  fubje£l  of  en¬ 
graving,  afferts,  with  gre&t  appearance  of  truth,  that 
it  was  a  lieutenant-colonel  de  Siegan,  an  officer  in  the 
fervice  of  the  landgrave  of  Heffe,  who  firfl  engraved 
in  this  manner ;  and  that  the  print  which  he  produ¬ 
ced  was  a  portrait  of  the  princefs  Amelia  Elizabeth 
of  Heffe,  engraved  in  the  year  1643.  Prince  Rupert 
learned  the  fccret  from  this  gentleman,  and  brought 
it  into  England  when  he  came  over  the  fecond  time 
with  Charles  II.  Prince  Rupert’s  print  of  An  Exe¬ 
cutioner  holding  a  Sword  in  one  Hand  and  a  Head 
in  the  other,  a  half  length,  from  Spagnoletto,  is  da- 
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ted  1658.  This  art  has  never  been  cultivated  with 
fuccefs  in  any  country  but  England. 

The  prince  laid  his  grounds  on  the  plate  with  a 
channelled  roller :  but  one  Slier  win,  about  the  fame 
time,  laid  his  grounds  with  a  half-round  file,  which 
was  preffed  down  with  a  heavy  piece  of  lead.  Both 
thefe  grounding  tools  have  been  laid  afide  for  many 
years  ;  and  a  band  tool,  refembiing  a  ffioe -maker’s  cut¬ 
ting  board  knife,  with  a  fine  crenelling  on  the  edge, 
was  introduced  by  one  ii.dial,  a  fmith  by  trade,  who 
afterwards  became  a  mezzotinto  painter. 

It  is  very  different  from  the  common  way  of  en¬ 
graving.  To  perform  it,  they  rake,  hatch,  or  punch, 
the  furface  of  the  plate  all  over  with  a  knife,  or  in- 
llrument  made  for  the  purpofe,  firft  one  way,  then  the 
other,  acrofs,  &c.  till  the  furface  of  the  plate  be  thus 
entirely  furrowed  with  lines  or  furrows,  elofe  and  as 
it  were  contiguous  to  each  other;  fo  that,  if  an  im- 
preffion  was  then  taken  from  it,  it  would  be  one  uni¬ 
form  blot  or  fmut.  This  done,  the  defign  is  drawn 
or  marked  on  the  fame  face ;  after  which,  they  proceed 
with  burnifhers,  ferapers,  &c.  to  expunge  and  take 
out  the  dents  or  furrows,  in  all  the  parts  where  the 
lights  of  the  piece  are  to  be  ;  and  that  more  or  lefs  as 
the  lights  are  to  be  ftronger  or  fainter ;  leaving  thofe 
parts  black  which  are  to  reprefent  the  ffiadows  or 
deepenings  of  the  draught. 

As  it  is  much  ealier  to  ferape  or  burniffi  away  parts 
of  a  dark  ground  correfponding  with  the  outline  of 
any  defign  fketched  upon  it,  than  to  form  (hades  upon 
a  light  ground  by  an  infinite  number  of  hatches, 
ilrokes,  and  points,  which  mud  all  terminate  with  ex- 
ad  nefs  on  the  outline,  as  well  as  differ  in  their  force 
and  manner ;  the  method  of  feraping,  as  it  is  called, 
in  mezzotinto,  confequently  becomes  much  more  eafy 
and  expeditious  than  &ny  other  method  of  engraving. 
The  inftruments  ufed  in  this  kind  of  engraving  are 
cradles,  ferapers,  and  burnifhers. 

In  this  engraving,  the  plate  muff  be  prepared  and 
poliffied  in  the  fame  manner  as  for  other  engraving  > 
and  afterwards  divided  equally  by  lines  parallel  to 
each  other,  and  traced  out  with  very  foft  chalk. — 
The  diftance  of  thefe  lines  ffiould  be  about  one-third 
of  the  length  of  the  face  of  the  cradle  which  is  to 
be  ufed,  and  thefe  lines  ffiould  be  marked  with  capi¬ 
tal  letters,  or  ffrokes  of  the  chalk.  The  cradle  is 
then  to  be  placed  exactly  betwixt  the  two  firft  lines, 
and  paffed  forwards  in  the  fame  direction  ;  being  kept 
as  fteady  as  poffible,  and  preffed  upon  with  a  moderate 
force.  The  fame  operation  muft  be  repeated  with  re- 
fpeft  to  all  the  other  lines  ;  till  the  inftrument  has  thus 
paffed  over  the  whole  furface  of  the  plate. — Other  lines 
muft  be  then  drawn  from  the  extremities  of  the  other 
two  fides,  in  the  fame  manner  ;  which,  interfering  the 
firft  at  right  angles,  will  with  them  form  fquares;  and 
the  fame  operation  muft  be  repeated  with  the  cradle  as 
in  the  cafe  of  the  firft.  New  lines  muft  then  be  drawn 
diagonally,  and  the  cradle  paffed  betwixt  them  as  be¬ 
fore  ;  and  when  the  firft  diagonal  operation  is  perform¬ 
ed,  the  lines  muft  be  croffed  at  tight  angles  as  the  for¬ 
mer,  and  the  cradles  paffed  betwixt  them  in  the  fame 
manner. — The  plate  having  undergone  the  aclion  of  the 
cradle,  according  to  the  difpofition  of  the  firft  order  of 
lines,  a  fecond  fet  muft  be  formed,  having  the  fame  di- 
3  G  2  fiances 
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fiances  from  each  other  as  the  firft. 

.  fo  placed  as  to  divide  thofe  already  made  into  fpaces 


as  to 

one-third  lefs  than  their  whole  extent  3  1.  e.  every  one 
after  the  firlt  on  each  fide  will  take  in  one-third  of  that 
before  it,  e.  g.  beginning  at  A,  of  which  the  firfl  third 
mult  be  left  out  3  a  third  of  B  will  confequcntly  be 
taken  in,  and  fo  of  the  reft.  Thefe  lines  of  the  feeond 
order  muft  be  marked  with  fmall  letters,  or  leffer  flrokes, 
to  diflinguifh  them  from  the  firfl  :  and  the  fame  treat¬ 
ment  of  the  plate  muft  be  purfued  with  refpeX  to  them 
as  was  praXifed  for  the  others.  When  this  feeond 
operation  is  finifhed,  a  third  order  of  lines  muft  be 
made  3  the  firfl  of  which,  e.  g.  in  A,  mufl  omit  two- 
thirds  of  it,  and  confequently  take  in  twro-thirds  of 
B,  &e.  By  thefe  means,  the  original  fpaces  will  be 
exactly  divided  into  equal  thirds  3  and  the  cradle  mufl 
be  again  employed  betwixt  thefe  lines  as  before. — 
When  the  whole  of  this  operation  is  finifhed,  it  is 
called  one  turn ;  but  in  order  to  produce  a  very  dark 
and  uniform  ground,  the  plate  mufl  undergo  the  re¬ 
petition  of  all  thefe  feveral  operations  for  above 
twenty  times  3  beginning  to  pafs  the  cradle  again  be¬ 
twixt  the  firfl  lines,  and  proceeding  in  the  fame  man¬ 
ner  through  all  the  reft.  When  the  plate  is  prepared 
with  a  proper  ground,  the  fketch  muff  be  chalked  on 
it,  by  rubbing  the  paper  on  the  baekfide  with  chalk. 
It  is  alfo  proper  to  overtrace  it  afterwards  with  black 
lead  or  Indian  ink.  The  feraping  is  then  performed, 
by  paring  or  cutting  away  the  grain  of  the  ground 
in  various  degrees  3  fo  that  none  of  it  is  left  in  the 
original  flate  except  in  the  touches  of  the  flrongeft 
fhade.  The  general  manner  of  proceeding  is  the  fame 
as  drawing  with  white  upon  black  paper.  The  maffes 
of  light  are  firfl  begun  with  ;  and  thofe  parts  which  go 
off  into  light  in  their  upper  part,  but  are  browm  below: 
the  reflexions  are  then  entered  upon  3  after  which  the 
plate  is  blackened  with  a  printer’s  blacking  ball  made 
of  felt,  in  order  to  difeover  the  cffeX  :  and  then  the 
work  is  proceeded  with ;  obferving  always  to  begin  every 
part  in  the  places  where  the  flrongcil  lights  are  to  be. 

The  art  of  feraping  mezzotintos  has  been  applied 
to  the  printing  with  a  variety  of  colours,  in  order  to 
produce  the  refemblance  of  paintings.  The  inventor 
of  the  method  of  doing  this  was  J.  C.  Lc  Blon,  a  na¬ 
tive  of  Frankfort,  and  pupil  of  Carlo  Marata,  between 
the  years  1720  and  1730.  It  was  eflabliflied  by  the 
inventor  on  this  principle,  that  there  are  three  primi¬ 
tive  colours,  of  which  all  the  reft  may  be  compofed 
by  mixing  them  in  various  proportions  3  that  any  two 
of  thefe  colours  being  mixed  together,  preferve  their 
original  po^ver,  and  only  produce  a  third  colour  fuch 
as  their  compound  muft  neceffarily  give  3  but  if  tranf- 
parent  colours  be  mixed,  and  three  primitive  kinds  com¬ 
pounded  together,  they  deftroy  each  other,  and  produce 
black,  or  a  tendency  to  it,  in  proportion  to  the  equa¬ 
lity  or  inequality  of  the  mixture  3  and  that  if,  there¬ 
fore,  thefe  three  colours  be  laid,  either  feparately  or 
upon  each  other,  by  three  plates,  engraved  correfpond- 
ently  on  thefe  principles  to  the  colouring  of  the  de- 
fign,  the  whole  variety  of  teints  neceffary  may  be  pro¬ 
duced.  The  requifites,  therefore,  to  the  execution  of 
any  defign  in  this  method  of  printing  are  as  follows  : 
I.  To  fettle  a  plan  of  the  colouring  to  be  imitated  3 
Showing  where  the  prefence  of  each  of  the  three 
fimple  colours  is  neceffary,  either  in  its  pure  ftate  or 
I 


[  788  3  M  E  Z 

But  they  muft  be  combined  with  fome  other,  to  produce  the  effeX  re¬ 
quired  3  and  to  reduce  this  plan  to  a  painted  iketch  of 
each,  in  which  not  only  the  proper  outlines,  but  the 
degree  of  llrength  ftiould  be  expreffed.  2-  To  en¬ 
grave  three  plates  according  to  this  plan,  which  may 
print  each  of  the  colours  exaXly  in  the  places  where, 
and  proportion  in  which,  they  are  wanted.  3.  To 
find  three  tranfparent  fubftances  proper  for  printing 
with  thefe  three  primitive  colours.  The  manner  in 
which  M.  le  Blon  prepared  the  plates  was  as  fol¬ 
lows  :  The  three  plates  of  copper  were  firll  well  fitted 
with  refpeX  to  fize  and  figure  to  each  other,  and 
grounded  in  the  fame  manner  as  thofe  defigned  for 
mezzotinto  prints  :  and  the  exaX  place  and  boundary 
of  each  of  the  three  primitive  colours,  conformably 
to  the  defign,  were  Iketched  out  on  three  papers, 
anfwering  in  dimenfions  to  the  plate.  Thefe  fketches 
were  then  chalked  on  the  plates  3  and  all  the  parts  of 
each  jflate  that  were  not  to  convey  the  colour  to  which 
it  was  appropriated  to  the  print,  were  entirely  feraped 
away,  as  in  forming  the  light  of  mezzotinto  prints. 
I  he  parts  that  were  to  convey  the  colours  were  then 
worked  upon  ;  and  where  the  moll  light  or  diluted 
teints  of  the  colour  wrere  to  be,  the  grain  in  the 
ground  was  proportionably  taken  off  3  but  where  the 
full  colour  was  required,  it  wras  left  entire.  In  this 
regard  was  had,  not  only  to  the  effeXs  of  the  colour 
in  its  fimple  ftate,  but  to  its  combined  operation,  ei¬ 
ther  in  producing  orange -colour,  green,  or  purple,  by 
its  admixture  with  one  alone  5  and  likewife  to  its 
forming  brown,  gray,  and  ftiades  of  different  degrees, 
by  its  co-operation  with  both  the  others.  But  though 
the  greateft  part  of  the  engraving  was  performed  in 
the  mezzotinto  manner,  yet  the  graver  was  employed 
occafionally  for  ftrengthening  the  lhades,  and  for  cor- 
reXing  the  outline  where  it  required  great  accuracy 
and  fteadinefs.  It  was  found  neceffary  fometimes  to 
have  two  feparate  plates  for  printing  the  fame  colour, 
in  order  to  produce  a  ftronger  effc6I  :  but  the  feeond 
plate,  which  was  ufed  to  print  upon  the  firft,  was  in¬ 
tended  only  to  glaze  and  l'often  the  colours  in  parti¬ 
cular  parts  that  might  require  it.  With  refpeX  to 
the  black  and  brown  teints,  which  could  not  be  fo 
conveniently  produced  in  a  due  degree  by  the  mix¬ 
ture  of  the  colours,  umber  and  black  ivere  likewife 
ufed. 

With  refpeX  to  the  order  in  which  the  plates  are  to 
be  applied,  it  may  be  proper  to  obferve,  that  the  colour 
which  is  leaft  apparent  in  the  piXure  fliould  be  laid  on 
firft  3  that  which  is  betwixt  the  molt  and  leaft  apparent 
next  3  and  that  which  predominates  laft  5  except  w  here 
there  may  be  occafion  for  two  plates  for  the  fame  co¬ 
lour,  as  was  before  mentioned  5  or  where  there  is  any 
required  for  adding  browns  and  ftiades. 

M.  le  Blon  applied  this  art  to  portraits,  and  ftiow- 
ed,  by  the  fpecimens  he  produced,  the  poflibility  of  its 
being  brought,  by  farther  improvements,  to  afford  imi¬ 
tations  of  painting  w'hich  might  have  fome  value.  It  is 
neverthelefs  much  better  adapted  to  the  fimpler  fubjeXs, 
wrhere  there  are  fewer  intermixtures  of  colours  ;  and 
where  the  accuracy  of  the  refleXions,  and  demi-tcints, 
are  not  fo  effentially  neceflary  to  the  truth  of  the  de¬ 
fign,  from  the  greater  latitude  of  form,  and  difpofition 
of  the  colour,  as  in  plants,  anatomical  figures,  and 
fome  fubjeXs  of  architeXure.  But  perhape  plates  en¬ 
graved 


Mezzo¬ 

tinto. 
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Mezzo-  graved  or  rather  finifhed  with  the  tool,  particularly 
tmto  with  refpefl  to  the  outline,  would  be  better  aecomnio- 
MicILel  dated  ln  f°me  of  tliefe  cafes  than  thofe  prepared  only  by 
-  » fer aping. 

M.  Cochin  remarks,  at  the  end  of  an  account  he 
has  given  of  M.  le  Blon’s  manner,  that  though  th  s 
ingenious  artift  confined  his  method  principally  to  the 
ufe  of  three  colours  ;  yet,  ftiould  thia*invention  be  again 
taken  up  and  cultivated,  there  would  be  more  probaoi- 
lity  of  fuccefs  in  ufing  a  greater  variety  ;  and  thatfeve- 
ral  different  kinds  might  be  printed  by  one  plate,  pro¬ 
vided  they  were  laid  on  in  their  refpedtively  proper 
places  by  printi'ng-balls,  which  fliould  be  ufed  for  that 
colour  only.  His  hint  might  however  be  very  greatly  im¬ 
proved,  by  the  further  abidance  of  pencils,  accommo¬ 
dated  to  the  plates,  for  laying  on  the  colours  in  the 
proper  parts. — For  the  method  of  taking  off  mezzotinto 
prints  on  glafs,  fee  BACK- pain  ting . 

MIASMA,  among  phyiicians,  a  particular  kind  of 
effluvia,  by  which  certain  fevers,  particularly  intermit- 
tents,  are  produced. 

MICA,  Mnfcovy  glafs ,  or  Glimmer ,  a  fpecies  of  mi¬ 
neral  fubdance.  See  Mineralogy  Index . 

MIC  AH,  or  The  Book  of  MlCAH,  a  canonical  book 
of  the  Old  Tedament,  written  by  the  prophet  Micah, 
who  is  the  fixth  of  the  twelve  leffer  prophets.  He 
is  cited  by  Jeremiah,  and  prophefied  in  the  days  of 
Jotham,  Ahaz,  and  Hezekiah.  He  cenfures  the 
reigning  vices  of  Jerufalem  and  Samaria,  and  denounces 
the  judgments  of  God  again d  both  kingdoms.  He 
like  wife  foretels  the  confufion  of  the  enemies  of  the 
Jews,  the  coming  of  the  Mefflah,  and  the  glorious  fuc¬ 
cefs  of  his  church. 

MICHAEL,  or  Michel,  (i.  e.  who  is  like  to  God I) 
The  feripture  account  of  Michael  is,  that  he  was  an 
archangel,  who  prefided  over  the  Jewifh  nation,  as  other 
angels  did  over  the  Gentile  world,  as  is  evident  of  the 
kingdoms  of  Perfia  and  Greece,  (Dan.  x.  13.)  \  that 
lie  had  an  army  of  angels  under  his  command  (Rev. 
xii.  7.)  ;  that  he  fought  with  the  Dragon,  or  Satan 
and  his  angels  5  and  that,  contending  with  the  Devil, 
lie  difputed  about  the  body  of  Mofes,  (Jude  9.).  As 
to  the  combat  between  Michael  and  the  Dragon,  feme 
authors  underdand  it  literally,  and  think  it  means  the 
expulfion  of  certain  rebellious  angels,  with  their  head 
or  leader,  from  the  prefence  of  God.  Others  take  it 
in  a  figurative  fenfe  \  and  refer  it,  either  to  the  conted 
that  happened  at  Rome  between  St  Peter  and  Simon 
Magus,  in  which  the  apodle  prevailed  over  the  magi¬ 
cian,  or  to  thofe  violent  pcrfecutions  under  which  the 
church  laboured  for  three  hundred  years,  and  which 
happily  ceafed  when  the  powers  of  the  world  became 
Chridian.  Among  the  commentators  who  main¬ 
tain  the  former  opinion  is  Grotius  5  and  among  thofe 
who  take  it  in  a  figurative  fenfe  are  Hammond  and 
Medc. 

The  conted  about  the  body  of  Mofes  is  like  wife  ta¬ 
ken  both  literally  and  figuratively.  Thofe  who  under- 
Itand  it  literally  are  of  opinion,  that  Michael  by  the 
order  of  God  hid  the  body  of  Mofes  after  his  death  ; 
and  that  the  Devil  endeavoured  to  difeover  it,  as  a  fit 
means  to  entice  the  people  to  idolatry,  by  a  fuperdi- 
tious  wordiip  of  his  relics.  But  this  difpute  is  figura¬ 
tively  underdood  to  be  a  controverfy  about  rebuilding 
the  temple,  and  redoring  the  fervice  of  God  among 


the  Jews  at  Jerufalem  \  the  Jewifh  church  being  fitly  Michael 
enough  dyled  the  body  of  Mofes.  It  is  thought  by 
fome,  that  this  dory  of  the  conted  between  Michael 
and  the  Devil  was  taken  by  St  Jude  out  of  an  apocry¬ 
phal  book  called  The  AJfumption  of  Mofes . 

The  Romiih  church  celebrates  three  appearances  of 
Michael,  of  which  no  mention  is  made  in  icripture, 
and  which  have  happened,  they  fay,  a  long  time  after 
the  age  of  the  apoitles.  The  fird  appearance  of  thifr 
archangel  was  at  Cololfse  in  Phrygia,  but  at  what  time 
is  uncertain.  The  fecund  is  that  of  Mount  Garganus, 
in  the  kingdom  of  Naples,  about  the  end  of  the  fifth 
century.  *  The  third  is  his  appearance  to  Aubert  bi- 
fhop  of  Avranehes,  upon  a  rock  called  the  Tomb , 
where  at  this  day  is  the  abbey  of  St  Michael.  This 
was  about  the  year  706.  1  he  firlt  of  tliefe  fedivals  is 

obferved  on  the  6th  of  September,  the  fecond  on  the 
8th  of  May,  and  the  lait  on  the  1 6th  of  October.  It 
has  been  fuppofed,  that  it  was  Michael  the  archangel 
who  conduced  the  Ifraelites  in  their  journey  through 
the  wildernefs,  (fee  Exod.  xxxii.  20,  23,  and  xxxiii. 

2.)  ;  that  it  was  he  who  appeared  to  Moles  in  the  burn¬ 
ing  bulh  ;  who  appeared  to  Jolhua  in  the  fields  of  Jeri¬ 
cho,  and  to  Gideon  and  Manoah  the  father  of  Samfony 
and,  in  a  word,  to  him  have  been  imputed  the  greateft 
part  of  the  mod  remarkable  appearances  either  in  the 
Old  or  New  Tedament. 

Michael  Angelo.  See  Angelo. 

Mount  MICHAEL ,  formerly  one  of  the  mod  celebra¬ 
ted  date  prifons  of  France,  lies  about  20  miles  from 
Granville.  It  is  a  rock  fituated  in  the  middle  of  the 
bay  of  Avranehes  ;  and  is  only  acceffible  at  low  water. 

Nature  has  completely  fortified  one  fide,  by  its  craggy 
and  almod  perpendicular  defeent,  which  renders  it  im¬ 
practicable  to  mount  it  by  any  addrefs  or  courage, 
however  confummate.  The  other  parts  are  furrounded 
by  walls  fenced  with  femilunar  towers  after  the  Gothic 
manner ;  but  fufficiently  drong,  together  with  the  ad¬ 
vantage  of  its  fituation,  to  render  it  impregnable  to 
any  attack.  At  the  foot  of  the  mountain  begins  a 
dreet  or  town,  which  winds  round  its  bale  to  a  confi- 
derable  height.  Above  are  chambers  where  date  pri- 
foners  are  kept,  and  where  there  are  other  buildings 
intended  for  refidence.  On  the  fummit  is  eredled  thft 
abbey  itfelf,  occupying  a  prodigious  fpace  of  ground, 
and  of  a  drength  and  folidity  equal  to  its  enormous 
fize ;  fince  it  has  for  many  centuries  withdood  all  the 
injuries  of  the  weather,  to  which  it  is  fo  much  expo- 
fed.  In  an  apartment,  called  the  Sale  de  Chavalerie , 
the  knights  of  St  Michael  ufed  to  meet  in  folemn  con¬ 
vocation  on  important  occafions.  They  were  the  de¬ 
fenders  and  guardians  of  this  mountain  and  abbey,  as 
thofe  of  the  Temple,  and  of  St  John  of  Jerufalem,  were 
of  the  holy  fepulchre.  The  hall  in  which  they  met  is 
very  fpacious,  but  rude  and  barbarous.  At  one  end 
is  a  painting  of  the  archangel,  the  patron  of  their  or¬ 
der  5  and  in  this  hall  Louis  XI.  fird  indituted  and  in- 
veded  with  the  infignia  of  knighthood  the  chevaliers 
of  the  crofs  of  St  Michael.  There  is  a  miferable  dark 
apartment,  or  rather  dungeon,  in  which  many  eminent 
perfons  were  formerly  confined.  In  the  middle  of  it 
is  a  cage,  compofed  of  prodigious  bars  of  wood  *,  and 
the  wicket  which  gives  entrance  into  it  is  10  or  12 
inches  in  thicknefs.  The  infide  of  it  comprifes  about 
12  or  14  feet  fquare,  and  it  is  nearly  20  in  height.  To¬ 
wards 
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wards  the  latter  end  of  the  17th  century,  a  newfwrlter 
1  in  Holland,  who  had  prefumed  to  print  fome  very  fe- 
vere  and  farcaftic  reflections  on  Madame  de  Maintenon, 
was  confined  in  this  place.  Some  months  after  his  pub¬ 
lication,  he  was  induced,  by  a  perfon  fent  exprefsly  for 
that  purpofc,  to  make  a  tour  into  French  Flanders. 
The  moment  he  had  quitted  the  Dutch  territories,  he 
was  put  under  arreft  ;  and  immediately,  by  his  maje- 
fty’s  exprefs  command,  conduced  to  P*'Iount  Michael, 
where  he  was  fliut  up  in  this  cage.  Here  he  lived  up¬ 
wards  of  23  years  ;  and  here  he  at  length  expired. 
During  the  long  nights  of  winter,  no  candle  or  fire  was 
allowed  him.  He  was  not  permitted  to  have  any  book. 
He  faw  no  human  face,  except  the  gaoler,  who  came 
once  every  day  to  prefent  him,  through  a  hole  in  the 
wicket,  with  his  little  portion  of  bread  and  wine.  No 
inftrument  was  given  him  with  which  he  could  deffroy 
himfelf :  but  he  found  means  at  length  to  draw  out  a 
nail  from  the  wood,  with  which  he  engraved,  or  cut  on 
the  bars  of  his  cage,  certain  lleurs  de  lis  and  armorial 
bearings,  which  formed  his  only  employment  and  re¬ 
creation.  They  are  very  curioufly  performed  confider- 
ing  the  rudencfs  of  his  inftrument. 

The  fubterraneous  chambers  in  this  mountain  are 
faid  to  be  fo  numerous,  that  the  gaolers  themfelves  do 
not  know  them.  There  are  certain  dungeons  called 
aub/ietteSy  into  which  they  were  acuftomed  anciently  to 
let  down  malefa&ors  guilty  of  very  heinous  crimes  :  they 
provided  them  with  a  loaf  of  bread  and  a  bottle  of  wine, 
and  then  they  were  totally  forgotten,  and  left  to  perifli 
by  hunger  in  the  dark  vaults  of  the  rock.  This  punifh- 
ment,  however,  has  not  been  inflidled  by  any  king  in 
the  laft  or  prefent  century. 

Here  alfo  is  a  remarkable  chamber,  in  one  corner 
of  which  is  a  kind  of  window  :  between  this  and  the 
wall  of  the  building  is  a  very  deep  fpace,  of  near  100 
feet  perpendicular,  at  the  bottom  of  which  is  another 
window  opening  to  the  fea.  It  is  called  the  Hole  of 
Montgomeri ;  and  the  hiftory  of  it  is  as  follows  :  In 
the  year  1559,  Henry  II.  king  of  France  was  unfor¬ 
tunately  killed  at  a  tournament  by  the  count  de  Mont¬ 
gomeri  *.  He  was  a  Huguenot  }  and  having  efcaped 
Jhe  maffacre  of  Paris,  made  head  againft  the  royal 
forces  in  Normandy,  fupported  by  Queen  Elizabeth 
with  arms  and  money.  Being  driven  from  his  fortreftes 
in  thefe  parts,  he  retired  to  a  rock  called  the  Tombe- 
laine .  This  is  another  ftmilar  to  Mount  Michael ;  only 
three  quarters  of  a  league  from  it,  and  of  nearly  equal 
dimenfions.  At  that  time  there  was  a  caflle  upon  it, 
which  has  fince  been  demolifhed,  and  of  which  fcarce 
any  veftiges  now  remain.  From  this  fortrefs,  accef- 
ftble  only  at  low-water,  he  continually  made  excurfions, 
and  annoyed  the  enemy,  who  never  dared  to  attack 
him.  He  coined  money,  laid  all  the  adjacent  country 
under  contribution,  and  rendered  himfelf  univerfally 
dreaded.  Defirous,  however,  to  furprife  Mount  Mi¬ 
chael,  he  found  means  to  engage  one  of  the  monks  re- 
ftdent  in  the  abbey  }  who  promifed  to  give  him  the 
fignal  for  his  enterprise  by  difplaying  a  handkerchief. 
The  monk  having  made  the  ftgnal,  betrayed  him,  and 
armed  all  his  affociates,  who  waited  Montgomeries  ar¬ 
rival.  The  eliiefUn  came,  attended  by  50  chofen 
foldiers,  all  defperate,  and  capable  of  any  attempt. 
They  crofted  the  fand  *,  and  having  placed  their  fcal- 
ing-ladders,  mounted  one  by  one.  As  they  came  to 
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the  top,  they  were  defpatched,  each  in  turn,  without 
noife.  Montgomeri,  who  followed  laft,  difeovered  the 
perfidy,  and  efcaped  with  only  two  of  Lis  men,  with 
whom  be  regained  the  Tombelaine.  They  preferve 
with  great  care  the  ladders  and  grappling  irons  uft  d  on 
this  occafion.  The  count  was  at  laft  befieged  and  ta¬ 
ken  pri loner,  by  the  marefehal  de  Matignon,  in  1574, 
at  Bomfront,  in  Normandy  *,  and  Catharine  de  Mtcli- 
cis,  who  hated  him  for  having  been,  though  innocent¬ 
ly,  the  caufe  of  her  hufband’s  death,  caufed  him  to  be 
immediately  executed. 

The  church  of  Mount  Michael  is  a  great  curiofity. 
It  (lands  on  nine  pillars  of  moft  enormous'  dimenfions, 
built  on  the  folid  rock.  Each  of  them  appears  to  be 
about  25  feet  in  circumference  :  befides  thefe,  there  are 
two  others  much  inferior  in  fize,  on  which  the  centre 
of  the  church  refts,  and  over  which  is  the  tower.  The 
following  is  the  legendary  account  of  the  origin  of  this 
church  :  In  the  reign  of  Childibert  II.  there  was  a 
biftiop  of  Avranches  named  St  Aubert .  To  this  holy 
man  the  archangel  Michael  was  pleafed  to  appear  one 
night,  and  ordered  him  to  go  to  this  rock  to  build  a 
church.  St  Aubert  treated  this  as  a  dream ,  upon 
which  the  angel  appeared  a  fecond  time  *,  and  being  ftill 
difobeyed,  he  returned  a  third  time,  when,  by  way  of 
imprinting  his  command  upon  the  faint’s  memory,  he 
made  a  hole  in  his  fkull,  by  touching  it  with  his  thumb. 
The  fkull  is  ftill  preferve d  in  the  treafury  of  the  church. 
It  is  cnclofed  in  a  little  ftirine  of  gold,  and  a  cryftal, 
which  opens  over  the  orifice,  admits  the  gratification 
of  curiofity  by  the  minuted  examination  of  it.  The 
hole  is  of  a  fize  and  fhape  proportionable  to  the  thumb 
faid  to  have  produced  it  *,  but  it  is  impoftible  to  deter¬ 
mine- whether  it  has  been  really  made  by  a  knife  or 
any  other  way.  It  is  not  to  be  fuppofed  that  the  faint 
would  forget  fuch  a  fcnfible  mark  of  the  angel’s  dif- 
pleafure  j  he  therefore  immediately  repaired  to  the  rock, 
and  conflru£led  a  fmall  church,  as  he  had  been  com¬ 
manded.  Here,  however,  true  hiftory  fupplies  the 
place  of  fable  ;  and  informs  us,  that  it  was  in  966 
when  Richard  the  fecond  duke  of  Normandy  began  to 
build  the  abbey.  It  was  completed  about  the  year  1070, 
under  William  the  Conqueror,  though  many  other  ad- 
tions  were  made  by  fucceeding  abbots. 

In  the  treafury  of  the  church  are  innumerable  other 
relics  :  among  which  fome  few  have  a  real  and  intrin- 
fic  value.  There  is  a  fine  head  of  Charles  VI.  of  France, 
cut  in  a  cryftal,  and  the  reprefentation  of  a  cocklc- 
fliell  in  gold,  weighing  many  pounds,  given  by  Rich¬ 
ard  II.  duke  of  Normandy,  when  he  founded  the  ab¬ 
bey.  There  is  an  arm  faid  to  belong  to  St  Richard 
king  of  England  ;  but  who  this  faint  was  it  muft  be 
very  difficult  to  determine.  Such  is  the  hiftory  of  the 
prifon,  abbey,  and  church  of  Mount  Michael  previous 
to  the  revolution  \  they  have  probably  undergone  fome 
changes  fince  that  period. 

St  MICHAEL’S,  a  borough  town  of  Cornwall, 
between  St  Cclumb  and  Truro,  247  miles  from  Lon¬ 
don.  Though  one  of  the  oldeft  boroughs  in  the  coun¬ 
ty  by  preleription,  and  of  great  note  in  the  Saxon 
times,  it  is  a  mean  hamlet  in  the  parifhes  of  Newland 
and  St  Enidore  •  yet  it  is  governed  by  a  portreeve, 
cn  ofen  yearly  by  a  jury  of  the  chief  inhabitants,  out 
of  the  fix  chief  tenants,  called  deputy  lords  of  the 
manor,  becaufe  they  hold  lands  in  the  borough.  Here 
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is  no  market,  but  two  fairs, 
twice  a-year.  This  place  was  formerly  called  Modif- 


hole,  and  afterwards  Michael.  Its  lift  of  members 
begins  in  the  6th  of  Edward  VI. 

St  Michael's  Mount ,  in  the  county  of  Cornwall, 
in  the  corner  of  Mount’s  Bay,  is  a  very  high  rock, 
only  divided  by  the  tide  from  the  main  land,  lo  that  it 
is  land  and  iflaud  twice  a-day.  The  town  here  was 
burnt  by  the  French  in  the  reign  of  King  Henry  VIII. 
At  the  bottom  of  this  mount,  in  digging  for  tin,  there 
have  been  found  fpear  heads,  battle  axes,  and  f words, 
of  brafs,  all  wrapt  up  in  linen.  The  county  is  con¬ 
tracted  here  into  a  fort  of  ifihmus,  fo  that  it  is  fcarcely 
four  miles  between  the  Channel  and  the  Severn  fea. — 
Large  trees  have  been  driven  in  by  the  fea  between  this 
mount  and  Penzance. 

MICH  AELIS,  John  David,  a  celebrated  biblical 
critic,  and  author  of  many  efteemed  werks,  was  the 
el  deft  fon  of  Dr  Chriftian  Benedict  Michaelis,  profeiTor 
in  the  univerfity  of  Halle  in  Lower  Saxcny,  and  was 
born  at  that  place,  Feb.  27.  1717.  Kis  father  devoted 
him  at  an  early  age  to  an  academical  life  ;  and  with 
that  view  he  received  the  firft  part  of  his  education  in 
a  celebrated  Pruftian  feminary,  called  the  Orphan  honfe , 
at  Glanehe,  in  the  neighbourhood  of  his  native  place. 
He  commenced  his  academical  career  at  Halle  in  17 33, 
and  took  his  mailer’s  degree  in  the  faculty  of  philo¬ 
sophy  in  1739.  *n  I74I  he  inade  an  excurfion  to  this 
country,  where  his  fuperior  knowledge  of  the  oriental 
languages,  which  was  confiderably  inereafed  by  his  in¬ 
defatigable  refearches  in  the  Bodleian  library  at  Ox¬ 
ford,  introduced  him  to  the  acquaintance,  and  gained 
him  the  efteem,  of  our  firft  literary  characters  ;  with 
feveral  of  whom,  and  particularly  Biftiop  Lowth,  he 
was  in  correspondence  for  many  years.  On  his  return 
to  Halle,  after  an  abfence  of  fifteen  months,  he  began 
to  read  leClures  on  the  hiftorical  books  of  the  Old  Tc- 
ll anient,  which  he  continued  after  his  removal  to  Got¬ 
tingen  in  I745*  r74^  he  was  appointed  profeflor 

extraordinary,  and  feon  after  profeflor  of  philefophy, 
in  that  univerfity.  The  next  year  he  obtained  a  place 
of  fecretary  to  the  Royal  Society  there,  of  which  he 
was  dire d or  in  1761,  and  was  foon  afterwards  made 
aulic  counfellor  by  the  court  of  Hanover.  In  1764 
his  diftinguifhed  talents,  but  chiefly  a  publication  rela¬ 
tive  to  a  journey  to  Arabia,  which  was  undertaken  by 
feveral  literary  men,  at  the  cxpencc  of  the  king  of 
Denmark,  in  confequence  of  his  application  by  means 
of  Count  Bernfdorff,  procured  him  the  honour  of  be¬ 
ing  chofen  a  corrcfpondent,  and  afterwards  foreign 
member  of  the  Academy  of  Infcriptions  at  Paris,  of 
whom  the  inftitution  admitted  only  eight ;  ana  in  the 
fame  year  he  became  a  member  of  the  fociety  of  Haer- 
lem.  In  1775,  Count  Hopkln,  who  eighteen  years 
before  had  prohibited  the  ufe  of  his  writings  at  Upfal, 
when  he  was  chancellor  of  that  univerfity,  prevailed 
upon  the  king  of  Sweden  to  confer  on  him  the  order  of 
the  Polar  Star,  as  a  national  compenfation.  In  1786 
lie  was  raifed  to  the  diftinguifhed  rank  of  privy  coun¬ 
fellor  of  juftice  by  the  court  of  Hanover;  and  in  1788 
received  his  laft  literary  honour,  by  being  unanimouf- 
lv  elc&ed  a  fellow  of  the  Royal  Society  of  London.— 
His  great  critical  knowledge  of  the  Hebrew  language, 
■which  he  dliplayed  in  a  new  tranflation  of  the  Bible, 
and  in  other  works,  raifed  him  to  a  degree  of  eminence 


Mickle. 
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A  court-leet  is  held  here  almoft  unknown  before  in  Germany ;  and  his  indefa-  Michaelis 
tigable  labours  were  only  equalled  by  his  defire  of  com¬ 
municating  the  knowledge  he  acquired  to  the  numerous  t 
ftudents  of  all  countries  who  frequented  his  admirable 
le&ures,  which  he  continued  to  deliver  on  various  parts 
of  the  facred  writings  in  half-yearly  courfes,  and  on  the 
Hebrew,  Arabic,  and  Syriac  languages,  to  the  laft 
year  of  his  life.  Pie  was  profeflor  in  the  univerfity  of 
Gottingen  45  years,  and,  during  that  long  period,  he 
filled  the  chair  with  dignity,  credit,  and  ufefulnefs. 

He  died  0<ftober  22.  1791,  aged  74.  He  is  faid  to 
have  left  behind  him  feveral  valuable  MSS.  Of  the 
works  that  were  publiftied  during  his  life-time,  and 
which  are  very  numerous,  a  catalogue,  in  the  order  of 
their  publication,  i's  given  in  the  Gentleman's  Magazine 
for  March  1792. 

MICHAELMAS,  or  Teajl  of  St  MlCUAEL  and  all 
Angels ,  a  fefiival  of  the  Chriftian  church,  obferved  on 
the  29th  of  September.  See  Michael. 

MICKLE,  William  Julius,  the  celebrated  tranf- 
lator  of  the  Lufiad,  was  the  fon  of  the  reverend  Alex¬ 
ander  Mickle  a  Scotifh  clergyman,  who  had  formerly 
been  a  difienting  minifter  in  London,  an  aftlftant  to  the 
reverend  Dr  Watts,  and  one  of  the  tranllators  of  Bayle’s 
Diclionary.  This  gentleman  having  refided  a  few 
years  in  London,  was  prefented  to  the  church  of  Lang¬ 
holm ‘in  Scotland,  where  he  married;  and  our  au¬ 
thor  was  one  of  the  younger  fons.  He  was  born  about 
the  year  1735,  and  was  educated  by  his  father.  In 
his  early  years  his  paffion  for  poetry  frequently  dif- 
covered  itfeli ;  though  till  the  age  of  13  he  did  not 
fhow  any  particular  attachment  to  books.  At  that  time 
having  accidentally  met  with  Spencer’s  Faery  Oiieen, 
lie  became  enamoured  of  his  manner  of  writing,  and 
inftantiy  began  to  imitate  him.  After  the  death  of  his 
father,  he  came  to  Edinburgh  to  refide  with  an  uncle 
who  was  a  brewer  there,  and  who  admitted  him  into  a 
ftiarc  of  his  bufinefs  ;  not  being  qualified  to  fucceed  in 
this  line,  he  went  to  London  about  the  time  of  the 
conclufion  of  the  war  which  began  in  1755,  with  a 
view  to  procure  a  commiflion  in  the  marine  fervice. 

Here  he  was  difappomted  ;  but  introduced  himfelf 
to  the  firft  Lord  Lyttelton,  to  whom  he  fent  one 
of  his  poems.  From  his  Lordfhip,  however,  he  receiv¬ 
ed  no  other  favour  than  being  admitted  to  feveral  in¬ 
terviews,  and  encouraged  to  perfevere  in  his  poetical 
plans. 

So  clofely  did  our  author  cultivate  the  ftudy  of  the 
mufes,  that  before  he  was  1  8  years  of  age  he  had  writ¬ 
ten  two  tragedies  and  half  an  epic  poem  ;  but  all  tbefe 
were  committed  to  the  flames.  The  firft  of  his  poems 
which  appeared  in  print  was  published  in  one  of  the 
Edinburgh  magazines,  and  entitled,  44  On  pailing 
the  Parliament  Clofe  of  Edinburgh  at  MkL 
This  was  afterwards  inferted  in  A  Collection 
of  Original  Poems  by  a  Scotch  gentleman,  vol.  ii. 

P-  x37* 

From  the  time  of  Mr  Mickle’s  arrival  in  London 
till  the  year  1765,  ^  noX  known  how  he  employed 
his  time,  though  it  is  probable  that  he  was  employed 
in  feme  branch  of  the  printing  bufinefs;  and  in  1765  he 
engaged  himfelf  as  cor  reel  or  to  the  Clarendon  prels. 

I  his  year  he  publifhed  the  Poem  which  firft  brought 
him  into  notice,  entitled,  44  Pollio,  an  Elegiac  Ode, 

written  in  the  Wood  near  R -  (Roftin)  Caiile,” 

4to, 


through 
night.” 
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4to.  This  was  an  elegy  written  on  the  death  of  his 
brother,  which,  previous  to  its  publication,  had  been 
fhown  to  Lord  Lyttelton,  and  received  fomc  correc¬ 
tions  from  him.  The  latter,  in  an  epiitle  to  the  au¬ 
thor,  fpoke  of  it  as  equal  to  any  thing  of  the  kind  in 
our  language.  In  1767  he  publifhed  a  poem  called 
“  The  Concubine,  in  two  cantos,  after  the  manner  of 
Spencer,”  4to  \  and  in  1769  he  publifhed,  “  A  Letter 
to  Mr  Harwood,  wherein  fome  of  his  evafive  globes, 
falfe  tranflations,  and  blundering  criticifms,  in  fupport 
of  the  Arian  Herefy,  contained  in  his  literal  tranflation 
of  the  New  Teftament,  are  pointed  out  and  confuted,” 
8vo  :  and  next  year  he  publifhed  “  Mary  Queen  of 
Scots,  an  Elegy  5”  “  Hengift  and  Mary,  a  ballad 
and  “  Knowledge,  an  Ode  5”  in  Pearch’s  Collection  of 
Poems.  In  1770  he  publifhed  “  Voltaire  in  the 
Shades,  or  Dialogues  on  the  Deiflical  Controverfy,” 
8vo.  The  Elegy  on  Mary  had  been  fubmitted  to  the 
judgment  of  Lord  Lyttelton,  who  declined  to  criticife 
it,  not  for  its  deficiency  in  poetical  merit,  but  from 
thinking  differently  from  the  author  concerning  that 
unfortunate  princefs. 

About  this  time  Mr  Mickle  was  a  frequent  writer  in 
the  Whitehall  Evening  Pofl  \  but  a  more  important 
work  now  engaged  his  attention.  When  no  more  than 
17  years  of  age  he  had  read  Caftara’s  tranflation  of 
the  Lufiad  of  Camoens  into  French,  and  then  piojeCted 
the  defign  of  giving  an  Englifh  tranflation  of  it.  From 
this,  however,  he  was  prevented  by  various  avocations 
till  the  year  1771,  when  he  publifhed  the  firfl  book  as  a 
fpecimen  :  and  having  prepared  himfelf  by  acquiring 
fome  knowledge  of  the  Portuguefe  language,  he  deter¬ 
mined  to  apply  himfelf  entirely  to  this  work.  With 
this  view  he  quitted  his  refidence  at  Oxford,  and  went 
to  a  farm  houfe  at  Forcfl-hill,  where  he  purfued  his 
defign  with  unremitting  afliduity  till  the  year  1775, 
when  the  work  was  entirely  finifhed. 

During  the  time  that  Mr  Mickle  was  engaged 
in  this  work,  he  fubfifted  entirely  by  his  employ¬ 
ment  as  corre&or  of  the  prefs  ;  and  on  his  quit¬ 
ting  that  employment  he  had  only  the  fubferiptions 
he  received  for  his  tranflation  to  fupport  him.  Not- 
withflanding  thefe  difficulties,  he  adhered  fleadily  to 
the  plan  he  had  laid  down,  and  completed  it  in  about 
five  years. 

When  his  work  was  finifhed,  Mr  Mickle  applied  to 
a  perfon  of  great  rank,  with  whom  his  family  had  been 
connected,  for  permiffion  to  dedicate  it  to  him.  Per- 
miffion  was  granted,  and  his  patron  honoured  him  with 
a  very  polite  letter  \  but  after  receiving  a  copy,  for 
which  an  extraordinary  price  was  paid  for  the  binding, 
he  did  not  think  proper  to  take  any  notice  of  the  au- 
"  thor.  At  laft  a  gentleman  of  high  rank  in  the  poli¬ 
tical  world,  a  firm  friend  to  the  author,  and  who  af¬ 
terwards  took  him  under  his  protection,  waited  on  the 
patron,  and  heard  him  declare  that  he  had  not  read 
the  work,  but  that  it  had  been  reprefented  not  to  have 
the  merit  it  was  at  firft  faid  to  poffefi.  The  applaufe 
with  which  the  work  was  received,  however,  foon  ba- 
nifhed  from  the  author’s  mind  thofe  difagrecable  fen- 
fations  which  had  been  occafioned  by  the  contemptu¬ 
ous  neglect  of  his  patron,  as  well  as  fome  fevere  cri¬ 
ticifms  which  had  been  circulated  concerning  it.  A 
fecond  edition  was  prepared  in  1778,  with  a  plate 


prefixed  to  it,  executed  by  the  celebrated  artift  Mor-  Mickle, 
timer  \  on  whom  Mr  Mickle  wrote  an  epitaph  in  1779. 

This  year  alfo  he  publifhed  a  pamphlet,  entitled,  “  A 
Candid  Examination  of  the  Reafons  for  depriving  the 
Eaft  India  Company  of  its  Charter,  contained  in  The 
Hiftory  and  Management  of  the  Eaft  India  Company 
from  its  Commencement  to  the  Prefcnt  Time  \  together 
with  fome  Strictures  on  the  Self- Contradictions  and 
Hiftorical  Errors  of  Dr  Adam  Smith,  in  his  Reafonss 
for  the  Abolition  of  the  faid  Company,”  4to.  About 
this  time  fome  of  his  friends  thought  of  recommend¬ 
ing  him  to  the  king  as  deferving  of  a  penfion  5  but 
this  fcheme  was  never  put  in  execution.  Dr  Lowth, 
bifhop  of  London,  would  have  put  him  into  orders, 
and  provided  for  him  in  the  church  \  but  this  was  not 
agreeable  to  our  author’s  difpofition.  While  he  was 
meditating  a  publication  of  all  his  poems,  in  which  he 
would  moft  probably  have  found  his  account,  he  was 
appointed  fecretary  to  Commodore  Johnftone,  who 
had  lately  obtained  the  command  of  the  Romney  man 
of  war.  In  November  1779  he  arrived  at  Lifbon,  and 
was  named  by  his  patron  joint  agent  for  the  prizes 
which  were  taken.  In  this  capital  and  its  neighbour¬ 
hood  he  refided  more  than  fix  months,  being  every 
where  received  with  every  mark  of  politenefs  and  at¬ 
tention  }  and  during  this  period  he  compofed  his  poem 
called  “  Almada  Hill,”  which  in  1781  wTas  publifhed 
in  quarto.  He  colleCled  alfo  many  particulars  con¬ 
cerning  the  manners  of  the  Portuguefe,  which  he  in¬ 
tended  alfo  to  have  publifhed.  During  his  ft  ay  at  Lif¬ 
bon  the  Royal  Academy  wras  opened  *,  and  Mr  Mickle, 
wTho  was  prefent  at  the  ceremony  of  its  commencement, 
had  the  honour  to  be  admitted  a  member  under  the 
prefidency  of  Don  John  of  Braganza,  duke  of  La- 
foens.  His  prefence  being  thought  neceflary  in  Eng¬ 
land  to  attend  to  the  proceedings  of  the  courts  of  law 
refpeCting  the  condemnation  of  fome  of  the  prizes,  he 
did  not  accompany  the  Commodore  in  his  laft  expedi¬ 
tion,  nor  did  he  go  any  more  to  fea.  In  1782  he  pub¬ 
lifhed  “  The  Prophecy  of  Queen  Emma,  an  ancient 
Ballad  lately  difeovered,  written  by  Johannes  Turgot- 
tus,  prior  of  Durham,  in  the  reign  of  William  Rufus  \ 
to  which  is  added  by  the  Editor,  an  Account  of  the 
Difcovery,  and  Hints  towards  a  Vindication  of  the 
Authenticity,  of  the  Poems  of  Oflian  and  Rowley,” 

8v°. 

In  June  this  year  Mr  Mickle  married  Mifs  Tomkins, 
daughter  of  the  perfon  with  whom  he  refided  at  Fo- 
reft-hill,  while  engaged  in  tranflating  the  Lufiad. 
Having  received  fome  fortune  with  this  lady,  as 
wTell  as  made  fome  money  himfelf  when  in  the  fer- 
vice  of  Commodore  Johnftone,  he  now  enjoyed  a 
comfortable  independence.  He  afterwards  fixed  his 
refidence  at  WFeatley  in  Oxfordfhire,  and  devoted 
his  time  to  the  revifion  of  his  poetical  works,  which 
he  propofed  to  publifh  by  fubfeription.  During  the 
laft  feven  years  of  his  life  he  was  employed  in 
writing  for  the  European  Magazine.  The  Frag¬ 
ments  of  Leo,  and  fome  of  the  moft  approved  re¬ 
views  of  books,  in  that  periodical  work,  w'ere  of 
his  production .  He  died  after  a  fhort  illnefs,  on  the 
2^th  of  OClober  1788,  at  Wheatley,  leaving  one  fon 
behind  him.  His  poetry  pofleffes  much  beauty,,  va¬ 
riety,  harmony  of  numbers,  and  vigour  of  imagination  : 
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*  Phil. 
Tranf 
Nw  25. 
f  See  Phil. 


Mickle  his  life  was  without  reproach  ;  his  foibles  were  few 
.  II  and  inoffensive  ;  his  virtues  many  ;  and  his  genius  very 
^ter m8"  considerable. 

*_  y  ~  ‘  MICROCOSM,  a  Geek  term  Signifying  the  little 
world ;  ufed  by  fome  for  man ,  as  being  fuppofed  an 
epitome  of  the  univerfe  or  great  world. 

MICROGRAPHY,  the  defcription  of  objects  view¬ 
ed  with  the  aSSiStance  of  a  microfcope.  See  MICROSCOPIC 
objeSls . 

MICROMETER,  an  astronomical  instrument,  by 
which  fmall  angles,  or  tlie  apparent  magnitudes  of  ob- 
je6ts  viewed  through  telefcopes  or  microfcopes  arc  mea- 
fured  with  great  exa6tnefs. 

Microme-  r.  The  SirSt  telescopic  micrometers  were  only  me¬ 
ter  firft  in-  chanical  contrivances  for  meafuring  the  image  of  an 
Safcoi  ne  °kje(^  *n  t^ie  f°cus  the  objebl-glafs.  Before  thefe 
1  *  contrivances  were  thought  of,  aStronomers  were  accu¬ 
stomed  to  meafure  the  field  of  view  in  each  of  their 
telefcopes,  by  obferving  how  much  of  the  moon  they 
could  fee  through  it,  the  femidiameter  being  reckoned 
at  15  or  1 6  minutes  j  and  other  distances  were  esti¬ 
mated  by  the  eye,  comparing  them  with  the  field  of 
view.  Mr  Gafcoigne,  an  English  gentleman,  however, 
fell  upon  a  much  more  accurate  method  before  the  year 
1641,  and  had  a  Treatife  on  Optics  prepared  for  the 
prefs  ;  but  he  was  killed  during  the  civil  wars  in  the 
fervice  of  Charles  I.  and  his  manufeript  was  never  found. 
His  instrument,  however,  fell  into  the  hands  of  Mr  R. 
Townly  *,  who  fays,  that  by  the  help  of  it  he  could 
mark  above  40,000  divisions  in  a  foot. 

,  ^  2’  Gafcoigne’s  instrument  being  Shown  to  Dr 

Tranf.  Abr.  Hooke,  he  gave  a  drawing  and  defcription  of  it,  and 
vol.i. p.217.  propofed  feveral  improvements  f .  Mr  Gafcoigne  divided 
Hooke  s  the  image  of  an  obje£t  in  the  focus  of  the  objeit-glafs,  by 
Xrus  the  appr°ach  of  two  pieces  of  metal  ground  to  a  very  fine 
P* 497 *493;  c^ge>  in  the  place  of  which  Dr  Hooke  would  fubftitute 
and  Phil,  two  fine  hairs  Stretched  parallel  to  one  another. 

3.  Mr  Huygens  meafiired  the  apparent  diameters  of 
the  planets,  by  firft  determining  the  quantity  of  the  field 
of  view  in  his  telefcopc  $  which,  he  fays,  is  belt  done  by 
obferving  the  time  that  a  liar  takes  up  in  paSTing  over 
it,  and  then  preparing  two  or  three  long  and  Slender 
brafs  plates,  of  various  breadths,  the  fides  of  which  are 
very  Straight,  and  converging  to  a  fmall  angle.  In 

,  ufing  thefe  pieces  of  brafi,  he  made  them  Slide  in  two  Slits, 
made  in  the  fides  of  the  tube,  oppofite  to  the  place  of  the 
image,  and  obferved  in  what  place  it  juft  covered  the 
diameter  of  any  planet,  or  any  fmall  distance  that  he 
t  Syflema  wanted  to  meafure  J.  It  was  obferved,  however,  by 
Saturniurn ,  Sir  Ifaac  Newton, that  the  diameters  of  planets,  meafured 
j>.  82.  In  this  manner,  will  be  larger  than  they  Should  be,  as 
all  lucid  objects  appear  to  be  when  they  are  viewed 
upon  dark  ones. 

4.  In  the  Ephemerides  of  the  Marquis  of  Malvafia, 
published  in  1662,  it  appears  that  he  had  a  method  of 
meafuring  fmall  distances  between  fixed  Stars  and  the 
diameters  of  the  planets,  and  alfo  of  taking  accurate 
draughts  of  the  fpots  of  the  moon  by  a  net  of  Silver 
wire,  fixed  in  the  focus  of  the  cye-glafs.  He  like  wife 
contrived  to  make  one  of  two  Stars  pafs  along  the 
threads  of  this  net,  by  turning  it,  or  the  telefcopc,  as 
much  as  was  neceSTary  for  that  purpofe  ;  and  he  count¬ 
ed,  by  a  pcndulum-clock,  beating  fcconds,  the  time 
that  elafped  in  its  paffage’  from  one  wire  to  another, 
which  gave  him  the  number  of  minutes  and  fcconds 
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of  a  degree  contained  between  the  intervals  of  the  Microme- 
wires  of  his  net,  with  refpedl  to  the  focal  length  of  ttl' 
his  telefcope. 

5.  In  1666,  Meffrs  Auzout  and  Picard  published  a  Auzout’s 
defcription  of  a  micrometer,  which  was  nearly  the  fame  microme- 
with  that  of  the  Marquis  of  Malvafia,  excepting  theteK 
method  of  dividing  it,  which  they  performed  with  more 
exadtnefs  by  a  ferew.  In  fome  cafes  they  ufed  threads 

of  filk,  as  being  finer  than  Silver  wires.  Dechales  alfo 
recommends  a  micrometer  confiSling  of  fine  wires,  or 
Silken  threads,  the  distances  of  which  were  exactly 
known,  difpofed  in  the  form  of  a  net,  as  peculiarly  con¬ 
venient  for  taking  a  map  of  the  moon. 

6.  M.  de  la  Hire  fays,  that  there  is  no  method  more  De la  Hire’s 
fimple  or  commodious  for  obferving  the  digits  of  anmicrome* 
eclipfe  than  a  net  in  the  focus  of  the  telefcope.  Thefe, ter* 

he  fays,  were  generally  made  of  Silken  threads  \  and 
that  for  this  particular  purpofe  fix  concentric  circles 
had  alfo  been  made  ufe  of,  drawn  upon  oiled  paper  •, 
but  he  advifes  to  draw  the  circles  on  very  thin  pieces 
of  glafs  with  the  point  of  a  diamond.  He  alfo  gives 
feveral  particular  diredtions  to  aSIifi  perfons  in  the  ufe 
of  them. 

7.  Con  fir u£i  ion  of  Different  Micrometers .  The  fir  SI  we  Common 
Shall  deferibe  is  the  common  micrometer.  Let  ABCD  microme- 
be  a  fc&ion  of  the  telefcope  at  the  principal  focus  of  the  teF  pjate 
obje£l-glafs,  or  where  the  wires  are  Situated,  which  are  cccxxxv. 
placed  in  a  fhort  tube  containing  the  eye- glafs,  and  may  Fig.  1. 
be  turned  into  any  pofition  by  turning  that  tube  \  mn 

is  a  fine  wire  extended  over  its  centre  ;  vw ,  xy,  are  two 
parallel  wires  well  defined,  and  perpendicular  to  mn;viu 
is  fixed,  and  x y  moves  parallel  to  it  by  means  of  a  ferew, 
which  carries  two  indexes  over  a  graduated  plate,  to  Show 
the  number  of  revolutions  and  parts  of  a  revolution 
which  it  makes.  Now  to  meafure  any  angle,  we  mufl 
firft  afeertain  the  number  of  revolutions  and  parts  of 
a  revolution  correfponding  to  fome  known  angle,  which 
may  be  thus  done:  1  ft.  Bring  the  inner  edges  of  the 
wires  exactly  to  coincide,  and  fet  each  index  to  o  ;  turn 
the  ferew,  and  feparate  the  wires  to  any  di fiance  *,  and 
obferve  the  time  a  Star  in  is  in  paSfing  along  the  wire 
mn  from  one  vertical  wire  to  the  other  :  for  that  time, 
turned  into  minutes  and  feconds  of  a  degree,  will  be  the 
angle  anfwering  to  the  number  of  revolutions,  or  the 
angle  correfponding  to  the  difiance.  Thus,  if  </rrcof. 
of  the  Star’s  declination,  we  have  1 5'  dm,  the  angle 
correfponding  to  this  difiance  •  and  hence,  by  proportion, 
we  find  the  angle  anfwering  to  any  other.  2 dly,  Set 
up  an  object  of  a  known  diameter,  or  two  objects  at  a 
given  difiance,  and  turn  the  ferew  till  the  vertical  wires 
become  tangents  to  the  object,  or  till  their  opening  jufi 
takes  in  the  distance  of  the  two  objects  upon  the  wire 
mn;  then  from  the  diameter,  or  distance  of  the  two 
objects  from  each  other,  and  their  difiance  from  the 
glafs,  calculate  the  angle,  and  obferve  the  number  of 
revolutions  and  parts  correfponding.  3 dly,  T*ke  the 
diameter  of  the  fun  on  any  day,  by  making  the  wires 
tangents  to  the  oppofite  limb*,  and  find,  from  the  nau¬ 
tical  almanac,  his  diameter  on  that  day.  Here  it  will 
be  belt  to  take  the  upper  and  lower  limbs  of  the  fun 
when  on  the  meridian,  as  he  has  then  no  motion  per¬ 
pendicular  to  the  horizon.  If  the  edges  do  not  coin¬ 
cide  when  the  indexes  fiand  at  o,  we  mull  allow  for 
the  error.  Infiead  of  making  a  proportion,  it  is  better 
to  have  a  table  calculated  to  Show  the  angle  correfpond- 
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ing  to  every  revolution  and  parts  of  a  revolution.  But 
the  obferver  mull  remember,  that  when  the  microme¬ 
ter  is  fixed  to  telefcopes  of  different  focal  lengths,  a 
new  table  mull  be  made.  The  whole  fyilem  of  wires 
is  turned  about  in  its  own  plane,  by  turning  the  eye- 
tube  round  with  the  hand,  and  by  that  means  the  wire 
m  n  can  be  thrown  into  any  pofition,  and  confequently 
angles  in  any  pofition  may  be  meafured.  Dr  Bradley 
added  a  fmall  motion  by  a  rack  and  pinion  to  fet  the 
wires  more  accurately  in  any  pofition. 

8.  But  the  mierometer.  as  now  contrived,  is  of  ufe, 
not  only  to  find  the  angular  diflance  of  bodies  in 
the  field  of  view  at  the  fame  time,  but  alfo  of  thole 
which,  when  the  telefeope  is  fixed,  pafs  through  the 
field  of  view  fucceffivrly  ;  by  which  means  we  can  find 
the  difference,  of  their  right  afeenfions  and  declinations. 

Let  A  «,  B  b,  C  c ,  be  three  parallel  and  equidiflant 
wires,  the  middle  one  bifefting  the  field  of  view  ; 
HOB  a  fixed  wire  perpendicular  to  them  pafTing 
through  the  centre  of  the  field  ;  and  F f  G g,  two 
wires  parallel  to  it,  each  moveable  by  a  micro¬ 
meter  {crew,  as  before,  fo  that  they  can  be  brought 
up  to  HOR,  or  a  little  beyond.  Then  to  find  the 
angular  diflance  of  two  obje£ls,  bring  them  very  near 
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fiiwed  by  the  wire  ;  but  if  the  wire  be  a  tangent  to  it,  Microme- 
allowance  muft  be  made  for  the  breadth  of  the  wire,  ter. 
provided  the  adjuftment  be  made  for  the  coincidence 
of  the  wires,  in  obf'erving  the  diameters  of  the  fun, 
moon,  or  planets,  it  may  perhaps  be  moil  conveni¬ 
ent  to  make  ufe  of  the  outer  edges  of  the  wires,  be- 
caufe  they  appear  moil  diitindl  when  quite  within, 
the  limb  :  but  if  there  fhould  be  any  lenfible  indention 
of  the  rays  of  light  in  palling  by  the  w  ires,  it  will  be 
bell  avoided  by  ufing  the  inner  edge  of  one  wire  and 
the  outward  edge  of  the  other;  for  by  that  means 
the  inflection  at  both  limbs  will  be  the  fame  wayf 
and  therefore  there  will  be  no  alteration  of  the  rela¬ 
tive  pofition  of  the  rays  pafling  by  each  wire.  And 
it  will  be  convenient  in  the  mierometer  to  note  at  what 
divifion  the  index  flands  when  the  moveable  wire  co¬ 
incides  with  HOR  ;  for  then  you  need  not  bring  the 
wire  when  a  liar  is  upon  it  up  to  HOR,  only  reckon 
from  the  divifion  at  which  the  index  then  flands  to  the 
above  divifion. 

9.  With  a  mierometer  thus  adapted  to  a  telefeope,  Mr  The  divid* 
S.  Savery  of  Exeter  propofed  a  new  way  of  meafuringH  objecl:- 
the  difference  between  the  greatefl  and  leall  apparent  mkr°* 


„  .  .  ,  #  «  ,  -  diameters  of  the  fun,  although  the  whole  of  the  fun  “f1! 

to  and  11^  a  line  parallel  to  it,  by  turning  about  was  not  vifible  in  the  field  of  view  at  once.  The  me-  SaveryJ  * 
the  wires,  ana  bring  one  upon  HOR,  and  by  the  tliod  we  fhall  briefly  deferibe.  Place  two  obje£l-glaffes 


micrometer  ferew7  make  F f  or  G^*  pals  through  the 
other ;  then  turn  the  ferew  till  that  wire  coincides 
with  HOR,  and  the  arc  which  the  index  has  palled 
over  {hows  their  angular  diflance.  If  the  objefts  be 
further  remote  than  you  ean  carry  the  diflance  of  one 
of  the  wires  T f,  Gg  from  HOR,  then  bring  one 
object  to  F  f  and  the  other  to  G  g  ;  and  turn  eaeh 
micrometer  ferew  till  they  meet,  and  the  fum  of  the 
arcs  pa{Ted  over  by  each  index  gives  their  angular  di- 
ftanee.  If  the  objedls  be  two  liars,  and  one  of  them 
be  made  to  run  along  HOR,  or  either  of  the  move- 
able  wires  as  oecafion  may  require,  the  motion  of  the 
other  will  be  parallel  to  thefe  wires,  and  their  differ¬ 
ence  of  declinations  may  be  obferved  with  great  exa£l- 
nefs  ;  but  in  taking  any  other  diflanees,  the  motion 
of^thc  liars  being  oblique  to  them,  it  is  not  quite  fo 
eafy  to  get  them  parallel  to  BZ>/  bee  a  ufe  if  one  flar 
be  brought  near,  and  the  eye  be  applied  to  the  other 
to  ad  juft  the 'wires  to  it,  the  former  flar  will  have  got¬ 
ten  a  little  away  from  the  wire.  Dr  Bradley,  in  his 
aeeount  of  the  ufe  of  this  micrometer,  publifhed  by 
Dr  Mafkclyne  in  the  Philofophieal  Tranf&6lioiis  for 
*772’  thinks  the  befl  way  is  to  move  the  eye  back¬ 
ward1*  and  forwards  as  quick  as  pcflible  ;  but  it  feems 
to  be  befi  to  fix  the  eve  at  feme  point  between, 
by  which  means  it  takes  in  both  at  once  fuftieiently 
well  defined  to  eompare  them  with  B  b.  In  finding 
the  difference  of  declinations,  if  both  bodies  do  rot 
come  into  the  field  of  view  at  the  fame  time,  make 
one  ti*  along  the  wire  HOB,  as  before,  and  fix  the 
telefeope  and  wait  till  the  other  eomes  in,  and  then 
adjufl  one  of  the  moveable  wires  to  it,  and  bring  it  up 
to  HOR,  and  the  index  gives  the  difference  of  their 
dee! ’nations.  'I  he  difference  of  time  betw  een  the  paf- 
fage  of  the  flar  at  either  of  the  crofs  moveable  wires, 
and  the  tranfit  of  the  other  flar  over  the  orofs  fixed 
wire  (which  reprefents  a  meridian),  turned  into  de¬ 
grees  and  minutes,  will  give  the  difference  of  right 
afeenfion.  The  flar  has  been  here  fuppofed  to  be  bi- 
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inflead  of  one,  fo  as  to  form  two  images  whofe  limbs 
fhall  be  at  a  fmall  diflance  from  each  other  ;  or  in¬ 
flead  of  two  perledl  lenfes,  he  propofed  to  eut  a  fingle 
lens  into  four  parts  of  equal  breadths  by  parallel  lines, 
and  to  place  the  two  fegments  with  their  llraight  fides 
again fl  each  other,  or  the  two  middle  fruftums  with, 
their  oppofite  edges  tegether  ;  in  either  cafe,  the  two 
parts  which  before  had  a  eemmon  eentre  and  axis,  have 
now7  their  centres  and  axes  feparated,  and  confequent- 
ly  two  images  will  be  formed  as  before  by  two  perfedl 
lenfes.  Another  method  in  refiedlors  w  as  to  eut  the 
large  eoneave  refledlor  through  the  centre,  and  by  a 
contrivance  to  turn  up  the  outer  edges  whilfl  the 
llraight  ones  remained  fixed  ;  by  which  means  the  axis 
of  the  two  parts  beeame  inclined,  and  formed  two 
images.  Two  images  being  formed  in  this  mariner, 
he  propofed  to  meafure  the  diflance  between  the  limbs 
when  the  diameters  of  the  fun  were  the  greatell  and 
leafl,  the  difference  of  which  w7ould  be  the  difference 
of  the  diameters  required.  Thus  far  we  are  indebted 
to  Mr  Savery  for  the  idea  of  forming  two  images  ;  and 
the  admirable  ufes  to  which  it  rvas  afterwards  applied, 
we  (hall  next  proceed  to  deferibe. 

1  o.  The  divided  obie^Rglafs  mierometer,  as  now  made,  improved 
was  contrived  by  the  late  Mr  John  Dollond,  and  byby>:rJoh» 
him  adapted  to  the  cbjedl-end  of  a  reflecting  telefeope,  uollonti. 
and  has  beer*  fince  by  the  prefent  Mr  P.  Dollond  his  Ion 
applied  wit  h  eoual  advantage  to  the  end  of  an  athrumatic 
telefeope.  The  principle  is  this  :  The  obie£l-glais  is 
divided  into  two  fegments  in  a  line  drawn  through  the 
eentre  ;  eaeh  fegment  is  fixed  in  a  feparate  frame  of 
brafs,  w  hich  is  moveable,  fo  that  the  centres  of  the 
two  fegments  may  be  brought  together  by  a  bardie 
fer  that  purpofe,  and  thereby  form  cue  image  of  an 
obje6l  ;  but  when  feparated  they  will  form  two  ima¬ 
ges,  lying  in  a  line  pafling  through  the  centre  of  eaeh 
fegment  ;  and  confequently  the  motion  of  eaeh  image 
xr i  11  be  parallel  tn  that  line  ,  which  can  be  thrown  into 
any  pofition  by  the  contrivance  of  another  handle  to 

turn 
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'Microme-  turn  the  glafs  about  in  its  own  plane.  The  brafs-vvorK. 

ter-  carries  a  vernier  to  meafure  the  distance  of  the  centres 
^  v  of  the  two  fegments.  Now  let  E  and  H  be  the  cen- 
tres  of  the  two  fegments,  F  their  principal  foeus,  and 
two  diftant  objects  in  FE,  FH,  produced,  or  the 
op  polite  limbs  of  the  fame  objeCl  PB^D  5  then  the 
images  of  P  and  (£,  formed  by  each  fegment,  or  the 
images  of  the  opposite  limbs  of  the  opjeil  P3oD, 
coincide  at  F  :  hence  two  images  m  %  F,  n  x  F  of  that 
object  are  formed,  whofe  limbs  are  in  coniaft  ;  there¬ 
fore  the  angular  diftance  of  the  points  P  and  is  the 
fame  as  the  angle  which  the  di  ance  EH  fubtends  at 
F,  which,  as  the  angles  fuppofed  to  be  meafured  are 
very  fmall,  will  vary  as  EH  extremely  nearly  \  and 
confequently  if  the  angle  correfponding  to  one  inter¬ 
val  of  the  centres  of  the  fegments  be  known,  the 
angle  correfponding  to  any  other  will  be  found  by  pro¬ 
portion.  Now  to  find  the  interval  for  fome  one  angle, 
take  the  horizontal  diameter  of  the  fun  on  anv  day, 
by  feparating  the  images  till  the  contrary  limbs  coin¬ 
cide,  and  read  off  by  the  vernier  the  interval  of  their 
centres,  and  look  into  the  nautical  almanac  for  the  di¬ 
ameter  of  the  fun  on  that  day,  and  you  have  the  cor¬ 
refponding  angle.  Or  if  greater  exa&nefs  be  required 
than  from  taking  the  angle  in  proportion  to  the  di  fian¬ 
ces  of  their  centres,  we  may  proceed  thus  : — Draw 
FG  perpendicular  to  EH,  which  therefore  bife£ls  it  •, 
then  one  half  EH,  or  EG,  is  the  tangent  of  half  the 
angle  EFH  ;  hence,  half  the  diftance  of  their  centres 
is  to  the  tangent  of  half  the  angle  correfponding  to  that 
difiance  as  half  anv  other  diftance  of  the  centres  is  to 
the  tangent  of  half  the  correfponding  angle  (a). 

II.  From  this  the  method  of  meafuring  fmall  angles 
is  manifeft  ;  for  we  confider  P,  (,)  either  as  two  ob- 
je£ls  whofe  images  are  brought  together  by  feparating 
the  two  fegments,  or  as  the  oppofite  limbs  of  one  ob 
je£l  PB(,)A,  whofe  images,  formed  by  the  two  feg¬ 
ments  E,  H,  touch  at  F  •,  in  the  former  cafe,  EH 
gives  the  angular  diftance  of  the  two  objefts ;  and  in 
the  latter,  it  gives  the  angle  under  which  the  diameter 
of  the  objeft  appears.  In  order  to  find  the  angular 
diftance  of  two  obje&s,  therefore,  feparate  the  fegments 
till  the  two  images  which  approach  each  other  coin¬ 
cide  5  and  to  find  the  diameter  of  an  objeH,  feparate 
the  fegments  till  the  contrary  limbs  of  the  images  touch 
each  other,  and  read  off  the  diftance  of  the  centres 
of  the  fegment  from  the  vernier  (b),  and  find  the 


angle  as  dire£led  in  the  laft  article.  Hence  appears  Microme- 
one  great  fuperiori  y  in  tins  above  the  wire  micronic-  ter‘ 
ter  ;  as,  with  the  one  any  diameter  of  an  object  may 
be  meafured  with  the  lame  eafe  and  accuracy  ;  whereas 
with  the  other  we  cannot  with  accuracy  meafure  any 
diameter,  except  that  which  is  at  right  angles  to  the  di¬ 
rection  oi  motion. 

1 2.  But,  betides  ihefe  two  ufes  to  which  the  inftrument 
feems  fo  well  adapted,  Dr  Mafkelyne  *  has  Ihown,  *  Phil 
how  it  may  be  applied  to  find  the  difference  of  right  Fr/,nf 
afeenfions  and  declinations.  For  this  purpofe,  two1??1, 
wires  at  right  angles  to  each  other,  bife£ling  the  field 

of  view,  niuit  be  placed  in  the  principal  focus  of  the 
eye-glafs,  and  moveable  about  in  their  own  plane. — 

Let  HCR  c  be  the  field  of  view,  HR  and  C  c  the  two 
wires  \  turn  the  wires  till  the  welter n molt  ftar  (which 
is  the  belt,  having  further  to  move)  run  along  ROH  \  Fig.  4. 
then  feparate  the  two  fegments,  and  turn  about  the 
micrometer  till  the  two  images  of  the  lame  ftar  lie  in 
the  wire  C  c ;  and  then,  partly  by  ieparating  the  feg¬ 
ments,  and  partly  by  railing  or  deprefling  the  tele- 
fcope,  bring  the  two  innermoft  images  of  the  two  liars 
to  appear  and  run  along  ROH,  as  ay  by  and  the  ver¬ 
nier  will  give  the  difference  of  their  declinations  ;  be- 
caufe,  as  the  two  images  of  one  of  the  liars  coincided 
with  C  c,  the  image  of  each  oar  was  brought  per¬ 
pendicularly  upon  HR,  or  to  FIR  in  their  proper 
meridian.  And,  for  the  fame  reafon,  the  difference 
of  their  times  of  palling  the  wire  CO  c  will  give  then- 
difference  of  right  afcenlions.  Thefe  operations  will 
be  facilitated,  if  the  telefeope  be  mounted  on  a  polar 
axis.  If  two  other  wires  KL,  MN,  parallel  to  C  c , 
be  placed  near  H  and  R,  the  obfervation  may  be 
made  on  two  ftars  whofe  difference  of  meridians  is 
nearly  equal  to  HR  the  diameter  of  the  field  of  view, 
by  bringing  the  two  images  of  one  of  the  ftars  to 
coincide  with  one  of  thefe  wires.  If  two  ftars  be  ob- 
ferved  whofe  difference  of  declinations  is  well  fettled, 
the  fcale  of  the  micrometer  will  be  known. 

13.  It  has  hitherto  been  fuppofed,  that  the  images  of 
the  two  ftars  can  be  both  brought  into  the  field  of 
view  at  once  upon  the  wire  HOR  :  but  if  they  can¬ 
not,  fet  the  micrometer  to  the  difference  of  their  de¬ 
clinations  as  nearly  as  you  can,  and  make  the  image 
whieh  comes  firft  run  along  the  wire  HOR,  by  ele¬ 
vating  or  depreftirig  the  telefeope  }  and  when  the  other 
ftar  comes  in,  if  it  do  not  alfb  run  along  HOR,  alter 
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(a)  If  the  objeft  is  not  diftant  let y*be  the  principal  focus  -,  then  F f :  FG  ::  FG  :  FK  (FG  being  produced 
to  meet  a  line  joining  the  apparent  places  of  the  two  objects  P,  Q.),  ..  dividendo,  f  G  :  FG  GK  :  FK,  and 

EH  PO 

alternando,y'G  ;  GK  ::  FG  :  FK  ::  (by  fimilar  triangles)  EH  :  PQ^,  lienee  y  —  ■  ~  -~p4,  therefore  the  angle 

fubtended  by  EH  at  f=z  the  angle  fubtended  by  PO  at  G  *,  and  confequently,  as  fG  is  conftant,  the  angle 
meafured  at  G  is,  in  this  cafe,  alfo  proportional  to  EH.  The  inftrument  is  not  adapted  to  meafure  the  angular 
diftance  of  bodies,  one  of  which  is  near  and  the  other  at  a  diitance,  becaufe  their  images  would  not  be  formed  to¬ 
gether. 

(b)  To  determine  if  there  be  any  error  in  the  adjuftment  of  the  micrometer  fcale,  meafure  the  diameter  of  any 
fmall  Avell-defined  object,  as  Jupiter’s  equatoreal  diameter,  or  the  longeft  axis  of  Saturn’s  ring,  both  ways* 
that  is,  with  o  on  the  vernier  to  the  right  and  left  of  o  on  the  fcale,  and  half  the  difference  is  the  error  re¬ 
quired.  This  error  muft  be  added  to  or  fub trailed  from  all  obfervatium.  according  as  the  diameter  meafured 
with  o  on  the  vernier,  when  advanced  on  the  fcale,  is  lefs  or  greater  than  the  diameter  meafured  the  other 
way.  And  it  is  alfo  evident,  that  half  the  fum  of  the  diameters  thus  meafured  gives  the  true  diameter  of  the 
objeft. 
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Fig.  6. 


the  micrometer  till  it  does,  and  half  the  fum'of  the  num¬ 
bers  fhown  by  the  micrometer  at  the  two  feparate  obfer- 
vations  of  the  two  liars  on  the  wire  HOR  will  be  the 
difference  of  their  declinations.  That  this  IKould  be 
true,  it  is  manifeftly  ne  ceil  ary  that  the  two  fegments 
fhould  recede  equally  in  oppolite  diredlions  3  and  this  is 
offered  by  Mr  Dollond  in  his  new  improvement  of  the 
objedl-glafs  micrometer. 

14.  1.  he  difference  of  right  afeen lions  and  declinations 
of  Venus  or  Mercury  in  the  fun’s  dilk  and  the  fun’s 
limb  may  be  thus  found.  Turn  the  wires  fo  that  the 
north  limb  n  of  the  Urn’s  image  AB,  or  the  north 
lim  j  of  the  image  V  of  the  planet,  may  run  along  the 
wire  J1H,  which  therefore  will  then  be  parallel  to  the 
equator,  and  confequently  C  c  a  fecondary  to  it 3  then 
feparate  the  fegments,  and  turn  about  the  micrometer 
till  the  two  images  V  v  of  the  planet  pals  C  c  at  the 
fame  time,  and  then  by  feparating  the  fegments, 
bring  the  north  limb  of  the  northernmoft  image  V  of 
the  planet  to  touch  MR,  at  the  time  the  northernmoll 
limb  n  of  the  fouthernmoft  image  AB  of  the  fun 
touches  it,  and  the  micrometer  thows  the  difference  of 
declinations  of  the  northernmoll  limbs  of  the  planet  and 
fun,  for  the  reafon  formerly  given  (Art.  11,)  wTe  ha¬ 
ving  brought  the  northernmoft  limbs  of  the  two  in- 
nermoft  images  V  and  AB  to  HR,  thefe  two  being 
manifeftly  interior  to  v  and  the  northernmoft  limb  N  of 
the  image  PQ.  In  the  fame  manner  we  take  the  dif¬ 
ference  of  decimations  of  their  fouthernmoft  limbs  3  and 
half  the  difference  of  the  two  meafures  (taking  im¬ 
mediately  one  after  another)  is  equal  to  the  difference 
of  the  declinations  of  their  centres,  without  any  re¬ 
gard  to  the  fun’s  or  planet’s  diameters,  or  error  of 
adjuftment  of  the  micrometer  3  for  as  it  affedls  both 
equally,  the  difference  is  the  fame  as  if  there  were  no 
error  :  and  the  difference  of  the  times  of  the  tran- 
fits  of  the  eaftern  or  weftern  limbs  of  the  fun  and  pla¬ 
net  over  C  c  gives  the  difference  of  their  right  afccn- 
ftons. 

15.  Inftead  of  the  difference  of  right  afcenfions,  the 
diftance  of  the  planet  from  the  fun’s  limb,  in  lines  pa¬ 
rallel  to  the  equator,  may  be  more  accurately  obferved 
thus  :  Separate  the  fegments,  and  turn  about  the 
wires  and  micrometer,  fo  as  to  make  both  images 
V,  v ,  run  a^ng  HR,  or  fo  that  the  two  interfedlions 
I,  T  of  the  fun’s  image  may  pafs  C  c  at  the  fame 
time.  Then  bring  the  planet’s  and  fun’s  limbs  into 
-oontadl,  as  at  V,  and  do  the  fame  for  the  other  limb 
of  the  fun,  and  half  the  difference  gives  the  diftance 
of  the  centre  of  the  planet  from  the  middle  of  the 
chord  on  the  fun’s  dilk  parallel  to  the  equator,  or  the 
difference  of  the  right  afcenfions  of  their  centres,  al¬ 
lowing  for  the  motion  of  the  planet  in  the  interval  of 
the  obfervations,  without  any  regard  to  the  error  of 
adjuftment,  for  the  fame  reafon  as  before.  For  if 
you  take  any  point  in  the  chord  of  a  circle,  half  the 
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difference  of  the  two  fegments  is  manifeflly  the  di-  Micron*, 
fiance  of  the  point  f-om  the  middle  of  the  chord  3  and  ter- 

as  the  planet  runs  along  HR,  the  chord  is  parallel  to  the  ' - v—' 

equator. 

In  like  manner,  the  diftances  of  their  limbs  may  be  Fig.  7. 
meafured  in  lines  perpendicular  to  the  equator,  by  bring¬ 
ing  the  micrometer  into  the  pofition  already  deferibed, 

(Art.  13.))  and  inftead  of  bringing  V  to  HR,  fepa- 
ratc  the  fegments  till  the  northernmoft  limbs  coincide 
as  at  V  3  and  in  the  fame  manner  make  their  fouthern¬ 
moft  images  to  coincide,  and  half  the  difference  of 
the  two  meafures,  allowing  for  the  planet’s  motion, 
gifes  the  difference  of  the  declinations  of  their  cen¬ 
tres. 

Hence  the  true  place  of  a  planet  in  the  fun’s  dife  may 
at  any  time  of  its  tranfit  be  found  3  and  confequently  the 
neareft  approach  to  the  centre  and  the  time  of  ecliptic 
conjunction  may  be  deduced,  although  the  middle  fhould 
not  be  obferved. 

1 6.  But  however  valuable  the  objed-glafs  microme-  Difadvaa, 
ter  undoubtedly  is,  difficulties  fometimes  have  been  found  ta§e  of  tilc 
in  its  ufe,  owing  to  the  alteration  of  the  focus  of  theobjea^lafo 
eye,  which  will  caufe  it  to  give  different  meafures  of  “£rome" 
the  fame  angle  at  different  times.  For  inftance,  in 
measuring  the  fun’s  diameter,  the  axis  of  the  pencil 
coming  through  the  two  fegments  from  the  contrary 
limbs  of  the  fun,  as  PF,  QF,  fig.  3.  crofting  one  ano¬ 
ther  in  the  focus  F  under  an  angle  equal  to  the  fun’s 
femidiameter,  the  union  of  the  limbs  cannot  appear 
perfeCl,  unlefs  the  eye  be  difpofed  to  fee  objefts  di- 
ftinClly  at  the  place  where  the  images  are  formed  3  for 
if  the  eye  be  difpofed  to  fee  objeds  nearer  to  or  fur¬ 
ther  off  than  that  place,  in  the  latter  cafe  the  limbs 
will  appear  feparated,  and  in  the  former  they  will  ap¬ 
pear  to  lap  over  (c),  This  iraperfeClion  led  Dr  Maf- 
kelyne  to  inquire,  whether  fome  method  might  not  be 
found  of  producing  two  diftinCl  images  of  the  fun,  or 
any  other  objedl,  by  bringing  the  axis  of  each  pencil 
to  coincide,  or  very  nearly  fo,  before  the  formation  of 
the  images,  by  which  means  the  limbs  when  brought 
together  would  not  be  liable  to  appear  feparated  from 
any  alteration  of  the  eye  3  and  this  he  found  would  be 
effeCled  by  the  refraClion  of  two  prifms,  placed  either 
without  or  within  the  telefcope  3  and  on  this  principle, 
placing  the  prifms  within,  he  conftruCled  a  new  micro¬ 
meter,  and  had  one  executed  by  Mr  Dollond,  which 
upon  trial  anfwered  as  he  expected.  The  conftruClion 
is  as  follows. 

17.  Let  AB  be  the  objeCl-glafs  3  ab  the  image,  fup- Dr  Maf- 
pofe  of  the  fun,  which  would  have  been  formed  inkelyne’s 


the  principal  focus  Q  3  but  let  the  prifms  PR,  SR  be  Pr!rmatic 
placed  to  intercept  the  rays,  and  let  EF,  WG,  be  Uvo™™™' 
rays  proceeding  from  the  eaftern  and  wTeftern  limbs  of  Fig.  8, 
the  fun,  converging,  after  refra£lion  at  the  lens,  to  a 
and  b  ;  and  luppofe  the  refra&ion  of  the  prifms  to  be 
fuch,  that  in  fig.  8.  the  ray  EFR,  after  refradlion  at 

Pt 


>  (c)  For  if  the  eye  can  fee  diflindlly  an  image  at  F,  the  pencils  of  rays,  of  which  PF,  QF  are  the  two  axes, 
diverging  from  F,  are  each  brought  to  a  focus  on  the  retina  at  the  fame  point  3  and  therefore  the  two  limbs  ap¬ 
pear  to  coincide  :  but  if  we  increafe  the  refradlive  powTcr  of  the  eye,  then  each  pencil  is  brought  to  a  focus,  and 
they  crofs  each  other  before  the  rays  come  to  the  retina,  confequently  the  two  limbs  on  the  retina  will  lap  over  3 
and  if  we  diminifh  the  refraflive  power  of  the  eye,  then  each  pencil  being  brought  to  a  focus  beyond  the  retina, 
and  not  crofting  till  after  they  have  paffed  it,  the  two  limbs  on  the  retina  muft  be  feparated.  * 
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Microme-  R  by  the  prifm  PR,  may  proceed  in  the  direction  RO  ; 
ter.  and  as  all  the  rays  which  were  proceeding  to  a  fuller 
'  the  fame  refra&ion  at  the  prifm,  they  will  all  be  re- 
framed  to  ;  and  therefore,  inftead  of  an  image  ci  b, 
which  would  have  been  formed  by  the  lens  alone,  an 
image  (,)  c  is  formed  by  thofe  rays  which  fall  on  the 
prifm  PR  *,  and  for  the  fame  reafon,  the  rays  falling 
on  the  prifm  SR  will  form  an  image  Q  d :  and  in  fig. 
9.  the  image  of  the  point  b  is. brought  to  Q,  by  the 
prifm  PR,  and  confequently  an  image  Q  d  is  formed 
by  thofe  rays  which  fall  on  PR  :  and  for  the  fame  rea¬ 
fon,  an  image  Q  c  is  formed  by  the  rays  falling  on  SR. 
Now  in  both  eafes,  as  the  rays  EFR,  WGR,  coming 
from  the  two  oppofite  limbs  of  the  fun,  and  forming 
the  point  of  contact  of  the  two  limbs,  proceed  in  the 
fame  direction  R£) ,  they  muft  thus  accompany  each 
other  through  the  eye-glafs  and  alfo  through  the  eye, 
whatever  refradlive  power  it  has,  and  therefore  to 
every  eye  the  images  muft  appear  to  touch.  Now  the 
angle  a  R  b  is  twice  the  refradlion  of  the  prifm,  and 
the  angle  a  C  b  is  the  diameter  of  the  fun  \  and  as  thefe 
angles  are  very  fmall,  and  have  the  fame  fubtenfe  a  b, 
we  have  the  angle  a  W.  b  :  angle  a  C  b  ::  C(^  :  II Q. — 
Now  as  CQ  is  conftant,  and  alfo  the  angle  a  R  b  being 
twice  the  refraeftion  of  the  prifm,  the  angle  a  C  a  varies 
as  R£).  Henee  the  extent  of  the  fcale  for  meafuring 
angles  becomes  the  focal  length  of  the  objecR-glafs, 
and  the  angle  meafured  is  in  proportion  to  the  di  ft  a  nee 
of  the  prifms  from  the  principal  focus  of  the  obje6t- 
glafs  \  and  the  micrometer  can  meafure  all  angles  (very 
fmall  ones  exeepted,  for  the  reafon  given  in  Art.  19.) 
which  do  not  exceed  the  fum  of  the  refractions  of  the 
prifms  j  for  the  angle  a  C  b,  the  diameter  of  the  object: 
to  be  meafured,  is  always  kfs  than  the  angle  a  R  the 
fum  of  the  refractions  of  the  prifms,  except  when  the 
prifms  touch  the  objet-glafs,  and  then  they  become 
equal.  The  fcale  can  never  be  out  of  adjustment,  as 
the  point  o,  where  the  meafurement  begins,  anfwers 
to  the  foeus  of  the  objet-glafs,  which  is  a  fixed  point 
for  all  diftant  objects,  and  we  have  only  to  find  the 
value  of  the  fcale  anfwering  to  fome  known  angle  : 
for  inftanee,  bring  the  two  limbs  of  the  fun’s  images  into 
contat,  and  meafure  the  diftanee  of  the  prifms  from 
the  focus,  and  look  in  the  nautical  almanac  for  the  fun’s 
diameter,  and  you  get  the  value  of  the  feale. 

Fig.  8.  1 8.  In  fig.  8.  the  limb  Q  of  the  image  Qc,  is  illu¬ 

minated  by  the  rays  falling  on  the  objet-glafs  between 
A  and  F,  and  of  the  image  Q  d  by  thofe  falling  be¬ 
tween  B  and  G  *,  but  in  fig.  9.  the  fame  limbs  are  il¬ 
luminated  by  the  rays  falling  between  B  and  F,  A 
and  G  refpetively,  and  therefore  will  be  more  illumi¬ 
nated  than  in  the  other  cafe  \  but  the  difference  is  not 
confiderable  in  achromatic  telefcopes,  on  account  of 
the  great  aperture  of  the  objet-glafs  compared  with 
the  diftanee  FG. 

It  might  be  convenient  to  have  two  fets  of  prifms, 
one  for  meafuring  angles  not  exceeding  36',  and  there¬ 
fore  fit  for  meafuring  the  diameters  of  the  fun  and 
moon,  and  the  lucid  parts  and  diftances  of  the  eufps 
in  their  eclipfes  \  and  another  for  meafuring  angles  not 
much  greater  than  I ',  for  the  conveniency  of  meafu¬ 
ring  the  diameters  of  the  planets.  For  as  Q  c  :  OR  :: 
fum  of  the  refrations  of  the  prifms  :  angle  a  C  b,  the 
apparent  diameter  of  the  objet,  it  is  evident  that  if 
you  diminifti  the  third  term,  you  muft  increafe  the  fe- 
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eond  in  the  fame  ratio,  in  order  to  meafure  the  fame  Microme- 
angle  ;  and  thus  by  diminifliing  the  refrative  angle  of ,  1 

the  prifms,  you  throw7  them  further  from  £) ,  and  con¬ 
fequently  avoid  the  inconvenience  of  bringing  them 
near  to  (,) ,  for  the  reafon  in  the  next  paragraph  \  and 
at  the  fame  time  you  will  increafe  the  illumination  in 
a  fmall  degree.  The  prifms  muft  be  achromatic,  each 
compofed  of  two  prifms  of  flint  and  erown  glafs, 
placed  with  their  refrating  angles  in  contrary  directions, 
other  wife  the  images  will  be  coloured. 

19.  In  the  conftrution  here  deferibed,  the  angle  mea¬ 
fured  becomes  evanefeent  wrhen  the  prifms  come  to  the 
principal  focus  of  the  objet -glafs,  and  therefore  o 
on  the  feale  then  begins  :  but  if  the  prifms  be  placed 
in  the  principal  foeus  they  can  have  no  effet,  bccaufe 
the  pencil  of  rays  at  the  juntion  of  the  prifms  would 
then  vanifh,  and  therefore  it  is  not  praticablc  to  bring 
the  two  images  together  to  get  o  on  the  fcale.  Dr 
Mafkelyne,  therefore,  thought  of  placing  another  pair 
of  prifms  within,  to  refrat  the  rays  before  they  came 
to  the  other  prifms,  by  which  means  the  two  images 
would  be  formed  into  one  before  they,  eame  to  the 
principal  foeus,  and  therefore  o  on  the  feale  could 
be  determined.  But  to  avoid  the  error  arifing  from 
the  multiplication  of  mediums,  he,  inftead  of  adding 
another  pair  of  prifms,  divided  the  objet-glafs  through  , 
its  centre,  and  Hiding  the  fegments  a  little  it  feparated 
the  images,  and  then  by  the  prifms  he  could  form  one 
image  very  diftintly,  and  confequently  could  determine 
o  on  the  fcale  j  for  by  feparating  the  two  fegments  you 
form  two  images,  and  you  will  feparate  the  two  pencils 
fo  that  you  may  move  up  the  two  prifms,  and  the  two 
pencils  will  fall  on  each  refpetively,  and  the  twro 
images  may  be  formed  into  one.  In  the  inftrument 
which  Dr  Malkelyne  had  made,  o  on  the  feale  was 
chofen  to  be  about  y  of  the  foeal  length  of  the  objet- 
glafs,  and  each  prifm  refrat  ed  27'.  By  this  means  all 
angles  are  meafured  down  to  o. 

20.  In  the  Philofophical  Tranfations  for  1 779,  Mr 
Ramfden  has  deferibed  two  new  mierometers,  which; 
lie  contrived  with  a  view  of  remedying  the  defets  of 
the  objet-glafs  micrometer. 

21.  1.  One  of  thefe  is  a  catoptric  micrometer,  which,  Ramfden’s 7 
befidc  the  advantage  it  derives  from  the  principle  of  reRecRlnS 
reflection,  of  not  being  difturbed  by  the  heterogeneity  ^rQme'' ^ 
of  light,  avoids  every  defet  of  other  mierometers, 
and  can  have  no  aberration,  nor  any  defet  arifing 
from  the  imperfection  of  materials  or  of  execution  y 
as  the  extreme  fimplicity  of  its  conftrution  requires 
no  additional  mirrors  or  glaffes  to  thofe  required  for 
the  telefeope  }  and  the  feparation  of  .  the  images  being 
effected  by  the  inclination  of  the  two  fpeeula,  and  not 
depending  on  the  foeus  of  any  lens  or  mirror,  any  al¬ 
teration  in  the  eye  of  an  obferyer  cannot  affet  the. 
angle  meafured.  It  has  peculiar  to  itfelf  the  advan¬ 
tages  of  an  adjuftment,  to  make  the  images  coincide, 
in  a  diretion  perpendicular  to  that  of  their  motion  ; 
and  alfo  of  meafuring  the  diameter  of  a  planet  on  both 
fides  of  the  zero,  which  will  appear  no  in  confiderable 
advantage  to  obfervers  who  know  how  much  eafier  it 
is  to  afeertain  the  contact  of  the  external  edges  of  two 
images  than  their  perfet  coincidence. 

22.  A  reprefents  the  fmall  fpeculum  divided  into  tw.o<Fig.  i*. 
equal  parts  )  one  of  wdiich  is  fixed  on  the  end  of  the 
arm  B  5  the  other  end  of  the  arm  is  fixed  on  a  fteel 

axis 


rig.  ii. 


A  correc¬ 
tion  to  be 
applied  to 
the  angle. 
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axis  X  which  crofll-s  the  end  of  the  telefcope  C.  The 
other  half  of  the  mirror  A  is  fixed  on  the  arm  D, 
which  arm  at  the  other  end  terminates  in  a  focket  y, 
that  turns  on  the  axis  X  ;  both  arms  are  prevented 
from  bending  by  the  braces  a  a.  G  reprefents  a  double 
ierew.  having  one  part  e  cut  into  double  the  number 
ot  threads  m  an  inch  to  that  of  the  part  g  :  the  part 
having  l oo  threads  in  one  inch,  and  the  part  g  i?o 
°,n  ,"!'hc  fcre''  *  ,vorks  «•  a  nut  F  in  the  fide  of 

,C.  te-lefoope,  while  the  part  g  turns  in  a  nut  H, 
which  is  attached  to  the  arm  B  ;  the  ends  of  the  arms 
f  and  D'  to  which  tkc  mirrors  are  fixed,  are  feparated 
from  each  other  by  the  point  of  the  double  ferew  preff- 
ing  again!!  the  ftud  /,,  fixed  to  the  arm  D,  and  turning 
in  the  nut  H  on  the  arm  B.  The  two  arms  B  and  D 
are  prelfed  again!!  the  direflion  of  the  double  ferew  e  <r 
by  a  fpiral  fpring  within  the  part  n,  by  which  means  afl 
lhake  or  play  in  the  nut  H,  on  which  the  meafure  de¬ 
pends,  is  entirely  prevented. 

From  the  difference  of  the  threads  on  the  ferew  at 
e  an  g  it  is  evident,  that  the  progreffive  motion  of  the 
lerew  through  the  nut  will  be  half  the  diftance  of  the 
leparation  of  the  two  halves  of  the  mirror  ;  and  eonfe- 
quently  the  half  mirrors  will  be  moved  equally  in 
contrary  direflions  from  the  axis  of  the  telefcope  C. 

23.  The  wheel  V  fixed  on  the  end  of  the  double  ferew 
bad  its  circumference  divided  into  100  equal  parts, 
and  numbered  at  every  fifth  divifion  with  5,  10,  &c. 

t0. 100>  and  the  index  I  (hows  the  motion  of  the  ferew 
with  the  wheel  round  its  axis,  while  the  number  of 
revolutions  of  the  ferew  is  fhown  by  the  divifions  on 
the  ame  index.  The  fleel  ferew  at  R  may  be  turned 
by  the  key  S,  and  ferves  to  ineline  the  faiall  mirror  at 
right  angles  to  the  direftion  of  its  mo*ion.  By 
turning  the  finger  head  T,  the  eye-tube  P  is  brought 
nearer  or  farther  from  the  fmall  mirror,  to  adjuft  the 
telefcope  to  diftinft  vifion  j  and  the  telefcope  itfelf 
hath  a  motion  round  its  axis  for  the  conveniency  of 
meafunng  the  diameter  of  a  planet  in  any  diredion. 

1  he  inclination  of  the  diameter  meafured  with  the 
horizon  is  fhown  in  degrees  and  minutes  by  a  level  and 
vernier  011  a  graduated  circle,  at  the  breech  of  the  tele- 
fcope. 

24.  Befides  the  table  for  reducing  the  revolutions  and 

parts  of  the  ferew  to  minutes,  feeonds,  &c.  it  will 
require  a  table  for  correcting  a  fmall  error  which  arifes 
irom  the  exeentric  motion  of  the  half-mirrors.  By  this 
motion. their  eentres  of  curvature  will  approach  a  little 
towards  the  large  mirror  :  the  equation  for  this  pur- 
pofe  in  fmall  angles  is  infenfible  ;  but  when  angles  to 
be  meafured  exeeed  ten  minutes,  it  (hould  not  be  ne- 
gleded.  .  Or,  the  angle  meafured  may  be  eorreded 
by  diniinifhing  it  in  the  proportion  the  verfed  fine  of 
the  angle  meafured,  fuppofing  the  eccentricity  radius, 
bears  to  the  focal  length  of  the  fmall  mirror. 

2  S’  Ramfden  preferred  Cafiegrain’s  eonftrudion 

of  t.ie  refledmg  telefcope  to  either  the  Gregorian  or 
rsewtonian  ;  beeaufe  in  the  former,  the  errors  of  one 
fpeeulum  are  corredcd  by  thofe  of  the  other.  From  a 
property  of  the  refleding  telefeope,  not  generally 
known,  that  the  apertures  of  the  two  fpecula  are  to  each 
other  very  nearly  in  fhe  proportion  of  their  focal  lengths, 
it  follows,  that  their  aberrations  win  be  in  the  fame  pro¬ 
portion  ;  and  thefe  aberrations  will  be  in  the  fame  di- 
iedion,  if  the  two  fpecula  arc  concave  ;  or  in  con- 
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rary  diredions,  if  one  fpeeulum  is  concave  and  the  Microme. 
other  convex.  In  the  Gregorian  telefcope,  both  ter- 

ipecu.a  being  eoncave,  the  aberration  at  the  fecond  ' - ' - - 

image  will  be  .the  fum  of  the  aberrations  of  the  two 
mirrors ;  but  in  the  Caffegraiman  telefcope  one  mir¬ 
ror  oeing  eoncave  and  the  other  convex,  the  aber¬ 
ration  at  the  fecond  image  will  be  the  difference  be¬ 
tween  the  two  aberrations.  By  affuming  fuch  propor¬ 
tions  for  the.  foci  of  the  fpeeula  as  are  generally  ufed 
in  the  refit1  fling  telefcope,  which  is  about  as  1  to  4 
the  aberration  in  the  Caflegrainian  conilruflion  will  be 
to  that  in  the  Gregorian  as  3  to  5. 

26.  1  he  other  is  a  dioptric  micrometer,  or  one  fuited  Mr  Tbmf. 
to  the  principle  of  refraflion  This  micrometer  is  ap-den’s  ey«- 

*  gbfs  micro- 


9  meter. 


plied^  to  the  ered  eye-tube  of  a  refra&ing  telefcope 
and  is  placed  in  the  conjugate  focus  of  the  firft  eve- 
glafs  m  wlneh  pofition,  the  image  being  confiderably 
magnified  before  it  comes  to  the  mierometer,  any  im¬ 
perfection  in  its  glafs  will  be  magnified  only  by  the  re¬ 
maining  eye-glafles,  which  in  any  telefeope  feldom  ex- 
ceeds  five.or  fix  times.  By  this  pofition  alfo  the  fize 
of  the  mierometer  glafs  will  not  be  the  part  of 
the  area  whieh  would  be  required  if  it  was  placed  in 
the  objed-glafs  ;  and,  notwithftanding  this  great  dis¬ 
proportion  of  fize,  which  is  of  great  moment  to  the 
pradical  optieian,  the  fame  extent  of  fcale  is  preferred, 
and  the  images  are  uniformly  bright  in  every  part  of 
the  field  of  the  telefcope. 

27.  Fig.  1  2.  reprefents  the  glaffes  of  a  refrading  tele-  Plate 
fcope  ;  x  y,  the  principal  pencil  of  rays  from  the  objed-  cccxxx\*r. 
glafs  O  \  1 1  and  u  //,  the  axis  of  two  oblique  pencils  ; 

a9  ^ie  eye-glafs  ;  ///,  its  conjugate  focus,  or  the 
place  of  the  micrometer  5  b  the  feeond  eye- glafs  5  c  the 
third  ;  and  d  the  fourth,  or  that  whieh  is  neareft  the 
eye.  Let  p  be  the  diameter  of  the  objed-glafs,  e  the 
diameter  of  a  pencil  at  w,  and  /  the  diameter  of  the 
pencil  at  the  eye;  it  is  evident,  that  the  axes  of  the 
pencils  from  every  part  of  the  image  will  crofs  eaeh 
other  at  the  point  m  ;  and  e,  the  width  of  the  micro- 
meter-glafs,  is  to  p  the  diameter  of  the  objed-glafs,  as 
m  a  is  to  g  0 ,  which  is  the  proportion  of  the  mag¬ 
nifying  power  at  the  point  m ;  and  the  error  eaufed 
by  an  imperfedion  in  the  micrometer-glafs  placed  at 
m  will  be  to  the  error,  had  the  micrometer  been  at  O, 
as  m  is  to  p. 

28.  Fig.  13.  reprefents  the  micrometer  ;  A,  a  Convex  Fig.  13. 
or  concave  lens  bifeded  by  a  plane  aerofs  its  eentre;  one 

of  thefe  femi  lenfes  is  fixed  in  a  frame  B,  and  the  other 
in  the  frame  E  ;  which  two  frames  Aide  on  a  plate  H, 
and  are  preffed  againft  it  by  thin  plates  a  a :  the  frames 
B  and  E  are  moved  in  contrary  diredions  by  turning 
the  button  D  :  L  is  a  fcale  of  equal  parts  on  the  frame 
B  ;  it  is  numbered  from  each  "end  towards  the  middle 
■with  10,  ?o,  &e.  There  are  two  verniers  on  the  frame 
E,  one  at  M  and  the  other  at  N,  for  the  convenience 
of  meafuring  the  diameter  of  a  planet,  &c.  on  both  fidcs 
the  zero.  The  firfl  divifion  on  both  thefe  verniers  co¬ 
incides  at  the  fame  time  with  the  two  zeros  on  the  fcale, 

L  ;  and,  if  the  frame  is  moved  towards  the  right,  the 
relative  motion  of  the  two  frames  is  fhown  cn  the  fcale 
L  by  the  vernier  M ;  but  if  the  frame  B  be  moved  to¬ 
wards  the  left,  the  relative  motion  is  fhown  by  the  ver¬ 
nier  N.— This  micrometer  has  a  motion  round  the 
axis  of  vifion,  for  the  convenience  of  meafuring  the 
diameter  of  a  planet,  &c.  in  any  diredion,  by  turn- 

ing 
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Ing  an  endlefs  {crew  F  \  and  the  inclination  of  the 
diameter  rneafured  with  the  horizon  is  fhown  on  the 
circle  g  by  a  vernier  on  the  plate  V.  The  telefcope 
may  be  adjuded  to  diflinft  vifion  by  a  fcrewr,  which 
moves  the  whole  eye-tube  with  the  micrometer  nearer 
to  or  farther  from  the  objeft-glafs,  as  telefcopes  are  ge¬ 
nerally  made  •,  or  the  fame  cffe£l  may  be  produced 
without  moving  the  micrometer,  by  Hiding  the  part  of  the 
eye  tube  tn  on  the  part by  help  of  a  ferew  or  pinion. 

29.  Notwithflanding  t he fe improvements  on  micromc- 
:rs.  tliev  are  Hill  liable  to  mnnv  fnnrres  nf  r 
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Bifadvan- 

ta£e?ofthe  ters,  they  are  flip  ]jak]c  to  many  foiirces  of  error.  The 
imperfections  of  the  wire  micrometer,  (which  was  Hill 
the  mod  corredl  inftrument  for  meafuring  fmall  angles) 
when  employed  to  determine  the  distance  of  clofe 
double  liars,  have  been  ably  pointed  out  by  Dr  Herfchel. 

30.  When  two  flars  are  taken  between  the  parallel 
wires  the  diameters  mud  be  included.  Dr  Herfchel  *  has 
in  vain  attempted  to  find  lines  fufficiently  thin  to  extend 
them  acrofs  the  centres  of  the  flars- fo  that  their  thick- 
nefs  might  be  neglected.  The  threads  of  the  filk-worm, 
with  fuch  lenfes  as  he  ufes,  are  fo  much  magnified  that 
their  diameter  is  more  than  that  of  many  of  the  (lars. 
Befidcs,  if  they  were  much  fmaller,  the  defledlion  of 
light  would  make  the  attempt  to  meafure  the  didance 
of  the  centres  this  way  fruitless;  for  he  has  always  found 
the  light  of  the  flars  to  play  upon  thofe  lines  and  fepa- 
rate  their  apparent  diameters  into  two  parts.  Now 
fince  the  fpurious  diameters  of  the  dars  thus  included, 
are  continually  changing  with  the  Hate  of  the  air, 
and  the  length  of  time  wc  look  at  them,  we  are,  in 
fome  refpeft,  left  at  an  uncertainty  j  and  our  meafures 
taken  at  different  times,  and  with  different  degrees  of 
attention,  wrill  vary  on  that  account.  Nor  can  we  come 
at  the  true  didance  of  the  centres  of  any  two  liars,  un- 
lefs  we  know  the  femidiameters  of  the  Hars  themfelvesj 
for  different  Hars  have  different  apparent  diameters, 
which,  with  a  power  of  227,  may  differ  from  each 
other  as  far  as  two  feconds  (d). 

31.  I  he  next  im perfection  arifes  from  a  defleClion  of 
light  upon  the  wires  when  they  approach  very  near  to 
each  other  ;  for  if  this  be  owing  to  a  power  of  repuldon 
lodged  at  the  furfsce,  it  is  eafy  to  fee  that  fuch  powers 
mud  interfere  with  each  other,  and  give  the  meafures 
larger  in  proportion  than  they  would  have  been  if  the 
repullive  power  of  one  wire  had  not  been  oppofed  by  a 
contrary  power  of  the  other  wire. 

32.  Another  difadvantage  of  thefe  micrometers  is  an 
uncertainty  of  the  real  zero.  The  lead  alteration  in  the 
fituation  and  quantity  of  light  will  affeCl  the  zero  ;  and 
a  change  in  the  position  of  the  wires  will  fometimes 
produce  a  difference.  To  remove  this  difficult v  Dr  Her¬ 
fchel  alwavs  found  his  zero  while  the  apparatus  prefer- 
ved  the  ituation  which  it  had  when  his  obfer  vat  ions  wTere 
made  •,  but  this  introduces  an  additional  obfervation. 

33.  The  next  imperfeClion,  is  that  every  micrometer 
hitherto  ufed  requires  either  a  ferew,  or  a  divided  bar 
and  pinion,  to  meafure  the  didance  of  the  wires  or  the 
two  images.  Thofe  acquainted  with  works  of  this  kind 
are  fenfihle  how  difficult  it  is  to  have  ferews  perfeCllv 
eqnal  in  every  thread  or  revolution  of  each  thread  ; 
or  pinions  and  bars  that  ffiall  be  fo  evenly  divided 
as  to  be  depended  upon  in  every  leaf  and  tooth  to  the 


two  or  three  thoufandth  part  of  an  inch  :  and  yet,  on 
account  of  the  fmall  leale  of  thole  micrometers,  thefe 
quantities  are  of  the  greatett  confequence  an  error  of  ' 

a  Angle  thoufandth  part  inducing  rn  mod  indruments 
a  niittake  of  feveral  feconds. 

34.  The  greated  imperfection  of  all  is,  that  the  wires 
require  to  be  illuminated j  and  when  Dr  Herfchel  had 
double  Mars  to  meafure,  one  of  which  was  very  ebfeure, 
he  was  obliged  to  be  content  with  lefs  light  than  is 
neceffary  to  make  the  wires  dittindt  j  and  dvcral  Hars 
on  this  account  could  not  be  rneafured  at  all,  though 
not  too  clofe  for  the  micrometer. 

Dr  Herfchel,  therefore,  was  led  to  dire&  his  attention 
to  the  improvement  of  thefe  indruments 5  and  the  rdult 
of  his  endeavours  has  been  a  very  ingenious  l amp -microme¬ 
ter,  which  is  not  only  free  from  the  imperfedions  above 
fpecified,  but  alfo  poffeffcs  the  advantages  of  a  large  feale. 

35.  It  is  reprefented  in  fig.  14.  where  ABGCFEisa  Dr  Her- 
Hand  nine  feet  high,  upon  which  a  femicircular  board  dhel’s  lamp 
q  hog p  is  moveable  upwards  or  downwards,  and  is  held  n3Crome“ 
in  its  fituation  by  a  peg  p  put  into  any  one  of  the  holes  er’ 

of  the  upright  piece  AB.  This  board  is  a  fegment  of  I4* 
a  circle  of  fourteen  inches  radius,  and  is  about  three 
inches  broader  than  a  femicireie,  to  give  room  for  the 
handles  r  D,  e  P,  to  work.  The  ufe  of  this  board  is 
to  carry  an  arm  L,  thirty  inches  long,  which  is  made 
to  move  upon  a  pivot  at  the  centre  of  the  circle,  by 
means  of  a  dring,  which  paffes  in  a  groove  upon  the 
edge  of  the  fcmicircle pgohq;  the  dring  is  fattened  to 
a  hook  at  0  (not  expreffed  in  the  figure,  being  at  the 
back  of  the  arm  L),  and  patting  along  the  groove  from 
0  h  to  q  is  turned  over  a  pulley  at  q ,  and  goes  down  to 
a  fmall  barrel  e ,  within  the  plane  of  the  circular  board, 
where  a  double-jointed  handle  e  P  commands  its  mo¬ 
tion.  By  this  contrivance,  we  fee,  the  arm  L  may  be 
lifted  up  to  any  altitude  from  the  horizontal  pofition 
to  the  perpendicular,  or  be  differed  to  defeend  by  its 
own  weight  below  the  horizontal  to  the  reverfi  perpen¬ 
dicular  fituation.  The  weight  of  the  handle  P  is  t effi¬ 
cient  to  keep  the  arm  in  any  given  pofition  but  if  the 
motion  diould  be  too  eafy,  a  trillion  fpring  applied  tot 
the  barrel  will  moderate  it  at  pleafure. 

36.  In  front  of  the  arm  L  a  fmall  Aider,  about  three 
inches  long,  is  moveable  in  a  rabbet  from  the  end  L 
towards  the  centre  backwards  and  forwards.  A  drino* 
is  fattened  to  the  left  fide  of  the  little  fiider,  and  a0e3 
towards  L,  where  it  pafles  round  a  pulley  at  m,  and 
returns  under  the  arm  from  m ,  n,  towards  the  centre, 
where  it  is  led  in  a  groove  on  the  edge  of  the  arm, 
which  is  of  a  circular  form,  upwards  to  a  barrel 
(raifed  above  the  plane  of  the  circular  board)  at  r, 
to  which  the  handle  rD  is  fattened.  A  fecond  Hring 
is  fattened  to  the  fiider,  at  the  right  fide,  and  goes  to¬ 
wards  t  he  centre,-  where  it  pafles  over  a  pulley  //  ;  and 
the  weight  to,  which  is  fufpended  by  the  end  of  this 
firing,  returns  the  dider  towards  the  centre,  when  a 
contrary  turn  of  the  handle  permits  it  to  a£l. 

37.  By  a  and  h  are  reprefented  two  fmall  lamps,  two 
inches  high,  in  breadth  by  in  depth.  The  tides, 
back,  and  top,  are  made  fo  as  to  permit  no  light  to  be 
feen,  and  the  front  confitts  of  a  thin  brafs  Hiding  door. 

The  fame  in  the  lamp  a  is  placed  three-tenths  of  an  inch 

from 


(d)  Thefe  imperfe&ions  are  remedied  in  the  indrment  deferibed  in  p.  801. 
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-  from  the  left  fide,  three-tenths  from  the  front,  and  half 

j  an  ineh  from  the  bottom.  In  the  lamp  b  it  is  plaeed  at 
the  fame  height  and  diftance,  meafuring  from  the  right 
fide.  The  wick  of  the  flame  confifts  only  of  a  fingle 
very  thin  lamp  cotton-thread  ;  for  the  fmalleft  flame 
being  fufficient,  it  is  eafier  to  keep  it  burning  in  fo 
confined  a  place.  In  the  top  of  each  lamp  mufl  be  a 
little  flit  lengthways,  and  a  fmall  opening  in  one  fide 
near  the  upper  part,  to  permit  the  air  to  circulate  to 
feed  the  flame.  To  prevent  every  reflexion  of  light, 
the  fide  opening  of  the  lamp  a  fhould  be  to  the  right, 
and  that  of  the  lamp  b  to  the  left.  In  the  Hiding  door 
of  each  lamp  is  made  a  fmall  hole  with  the  point  of  a 
very  fine  needle  juft  oppofite  the  plaee  where  the  wieks 
are  burning,  fo  that  when  the  Aiders  are  fhut  down, 
and  every  thing  dark,  nothing  fhall  be  feen  but  two 
fine  lucid  points  of  the  fize  of  two  liars  of  the  third  or 


fourth  magnitude. 


The  lamp  a  is  placed  fo  that  its 


lucid  point  may  be  in  the  centre  of  the  circular  board 
where  it  is  fixed.  The  lamp  b  is  hung  to  the  little 
Aider  which  moves  in  the  rabbet  of  the  arm,  fo  that  its 
lucid  point,  in  an  horizontal  pofition  of  the  arm,  may 
be  on  a  level  with  the  lucid  point  in  the  centre.  The 
moveable  lamp  is  fufpended  upon  a  piece  of  brafs  fallen - 
ed  to  the  Aider  by  a  pin  exa£lly  behind  the  fiame,  upon 
which  it  moves  as  a  pivot.  The  lamp  is  balanced  at 
the  bottom  by  a  leaden  weight,  fo  as  to  remain  up¬ 
right,  when  the  arm  is  either  lifted  above  or  depreffed 
below  the  horizontal  pofition.  The  double-jointed 
handles  rD,  e  P,  confift  of  deal  rods,  10  feet  long, 
and  the  loweft  of  them  may  have  divilions,  marked 
upon  it  near  the  end  P,  exprefling  exa&ly  the  diftance 
from  the  central  lucid  point  in  feet,  inehes,  and  tenths. 

38.  Hence  wTe  fee,  that  a  perfon  at  a  diftance  of  10  feet 
may  govern  the  two  lucid  points,  fo  as  to  bring  them 
into  any  required  pofition  fouth  or  north  preceding  or 
following, from  o  to  90°  by  ufing  the  handle  P,  and 
alfo  to  any  diftanee  from  fix-tenths  of  an  inch  to  five  or 
fix  and  twenty  inches  by  means  of  the  handle  D.  If 
any  reflection  or  appearance  of  light  ftiould  be  left  from 
the  top  or  fidcs  of  the  lamps,  a  temporary  fereen,  con- 
lifting  of  a  long  pieee  of  pafteboard,  or  a  wire  frame  co¬ 
vered  with  black  eloth,  of  the  length  of  the  whole  arm, 
and  of  any-  required  breadth,  with  a  Ait  of  half  an  inch 
broad  in  the  middle,  may  be  affixed  to  the  arm  by  four 
bent  wires  projecting  an  ineh  or  two  before  the  lamps, 
fttuated  fo  that  the  moveable  lucid  point  may  pafs  along 
the  opening  left  for  that  purpofe. 

Fig.  15.  reprefents  part  of  the  arm  L,  half  the  real 
fize  ;  S  the  flider  ;  m  the  pulley,  over  whieh  the  cord 
%ty%  is  returned  towards  the  centre  ;  v  the  other  eord 
going  to  the  pulley  n  of  fig.  14.  R  the  brafs  pieee 
moveable  upon  the  pin  c ,  to  keep  the  lamp  upright. 
At  R  is  a  wire  rivetTed  to  the  brafs  piece,  upon  whieh 
is  held  the  lamp  by  a  nut  and  ferew.  Fig.  16.  17.  re- 
prefent  the  lamps  a ,  /,  with  the  Aiding  doors  open, 
to  Aiow  the  fituation  of  the  wieks.  W  is  the  leaden 
weight  with  a  hole  d  in  it,  through  which  the  wire  II 
of  fig.  r^.  is  to  be  paffed  when  the  lamp  is  to  be  fafi> 
ened  to  the  flider  S.  Fig.  18  reprefents  the  lamp  a 
with  the  Aiding  door  fhut ;  /  the  lucid  point;  and  ih 
the  openings  at  the  top,  and  s  at  the  fides,  for  the  ad- 
million  of  air. 

39.  The  motions  of  this  micrometer  arc  capable  of  great 
improvement  by  the  application  of  wheels  and  pinions, 


]  MIC 

and  other  mechanical  refourees  ;  but  as  the  principal  Microme* 
object  is  only  to  be  able  to  adjuft  the  two  lucid  points  ter. 

to  the  required  pofition  and  diftance,  and  to  keep  them  ' - - - - 

there  for  a  few  minutes,  while  the  obferver  meafures^pp}^0^ 
their  diftance,  it  will  be  unneceffary  to  fay  more  upon  the  lamp 
the  fubjeCt.  microme- 

40.  It  is  well  known  that  we  can  with  one  eye  look  in-ter* 
to  a  telefcope,  and  fee  an  objedt  much  magnified,  'while 
the  other  eye  may  fee  a  fcale  upon  whieh  the  magnified 
picture  is  thrown.  In  this  manner  Dr  Herfehel  gene¬ 
rally  determined  the  power  of  his  telefeopes ;  and  any 
one  ivho  has  been  aceuftomed  to  make  fueh  obfervations 
will  feldom  miftake  fo  mueh  as  one  in  fifty  in  determin¬ 
ing  the  power  of  an  inftrument,  and  that  degree  of  ex- 
adtnefs  is  fully  fuftieient  for  the  purpofe. 

41.  When  Dr  Herfehel  ufes  this  inftrument  he  puts  it 
at  ten  feet  diftanee  from  the  left  eye,  in  a  line  perpendi¬ 
cular  to  the  tube  of  his  Newtonian  telefcope,  and  rai fes 
the  moveable  board  to  fueh  a  height  that  the  lucid 
point  of  the  central  lamp  may  be  upon  a  level  with  the 
eye.  The  handles,  lifted  up,  are  paffed  through  two 
loops  faftened  to  the  tube,  juft  by  the  obferver,  fo  as  to 
be  ready  for  his  ufe.  The  end  of  the  tube  is  cut  away, 
fo  as  to  leave  the  left  eye  entirely  free  to  fee  the  whole 
micrometer. 

42.  The  telefcope  being  directed  to  a  double  ftar,  it  is 
viewed  with  the  right  eye,  and  at  the  fame  time  with 
the  left  it  is  feen  projected  upon  the  mierometer  :  then, 
by  the  handle  P,  the  arm  is  raifed  or  depreffed  fo  as  to 
bring  the  two  lucid  points  to  a  fimilar  fituation  with  the 
two  ftars ;  and,  by  the  handle  D,  the  moveable  lueid 
point  is  brought  to  the  fame  diftance  of  the  two  ftars,  fo 
that  the  two  lucid  points  may  be  exaCtly  covered  by  the 
ftars. 

43.  With  a  rule,  divided  into  inches  and  fortieth  parts, 
the  diftance  of  the  lucid  points  is  thus  determined  with 
the  greateft  accuracy  ;  and  the  meafurc  thus  obtained 
is  the  tangent  of  the  magnified  angle  under  which  the 
ftars  are  feen  to  a  radius  of  ten  feet ;  therefore,  the 
angle  being  found  and  divided  by  the  power  of  the  te- 
lefeope,  the  real  angular  diftance  of  the  centres  of  a 
double  ftar  is  afeertained.  On  September  25.  1781, 

Dr  Herfehel  meafured  a  Herculis  with  this  inftrument. 

Having  caufed  the  two  lueid  points  to  coincide  with 
the  ftars,  he  found  the  radius  or  diftance  of  the  central 
lamp  from  the  eye  10  feet  4.15  inches;  the  tangent  or 
diftance  of  the  two  lucid  points  50.6  fortieth  parts  of  an 
inch  ;  this  gives  the  magnified  angle  35',  and  dividing 
by  the  power  460,  we  obtain  $,r  34"'  for  the  diftance 
of  the  centres  of  the  two  ftars.  The  fcale  of  the  mi¬ 
crometer  at  this  convenient  diftance,  with  the  power  of 
460,  is  above  a  quarter  of  an  ineh  to  a  fecond  ;  and  by 
putting  on  a  power  of  932,  we  obtain  a  fcale  of  more 
than  half  an  inch  to  a  fecond,  without  increafing  the 
diftance  of  the  micrometer  ;  whereas  the  moft  perfect 
micrometers,  with  the  fame  inftrument,  had  a  fcale 
of  lefs  than  the  two  ihoufandth  part  of  an  inch  to  a 
fecond. 

44.  Mr  Brewfter  has  lately  directed  his  attention  to  Mr  Brea¬ 
the  improvement  of  micrometers,  and  has  invented  011c  in  w'~ 
particular  which  appears  to  be  highly  deferving^of  no-cromeer| 
tice  in  this  place.  In  this  inftrument  a  pair  of  Jixed 

wires  is  made  to  fubtend  different  angles  by  varying  the 
magnifying  power  of  the  telefcope,  by  Aiding  one  tube 
within  another  ;  whereas  in  all  other  micrometers  with 
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Microme-  wires  tills  effe£l  is  produced  by  mechanical  contrivances. 
ter’  Mr  Brewfter’s  method  of  (hutting  and  opening  the 
wires  optically  is  therefore  free  from  all  thofe  fources  of 
error  to  which  other  micrometers  arc  fubjeft,  and  ren¬ 
ders  it  particularly  ufeful  to  the  practical  aftronomer  ; 
while  the  mode  of  changing  the  manifying  power  by 
the  motion  of  a  fecond  objea-glafe  affords  a  length  of 
fcale  equal  to  the  local  diftance  of  the  principal  obje&- 
glafs.  The  fame  principle  is  peculiarly  applicable  to  the 
Gregorian  telefcope  •,  for  the'  magnifying  power  of  this 
inftrument  can  be  changed  by  merely  increafing  or  di- 
minifhing  the  diftance  of  the  eye-piece  from  the  large 
(peculum. 

45.  In  the  common  micrometer,  which  can  manifeftly, 
as  well  as  Mr  Cavallo’s  and  Mr  Brewfter’s,  be  ufedinthe 
menfuration  of  diftances,  the  focal  length  of  the  telc- 
fcope  to  which  it  is  attached  remains  always  the  fame  } 
fo  that  a  correction  computed  from  an  optieal  theorem 
muft  be  applied  to  every  angle  “that  is  meafured  :  but 
in  Mr  Brewfter’s  telefcope  and  micrometer,  the  focal 
length  varies  in  the  fame  proportion  as  the  diftance  of 
the  objeCt ;  and  confequently  no  correction  of  the 
angles  can  be  neceffary.  To  obviate  the  neceflity  of 
having  a  ftand  for  the  inftrument,  which  would  prevent 
its  ufefulnefs  at  fea,  Mr  Brewfter  divides  the  fecond  or 
moveable  objeCt -glafs  into  two,  as  in  the  divided  objeCt- 
glafs  micrometer.  By  this  contrivance  two  images  are 
formed,  and  thefe  images  are  feparated  or  made  to  form 
different  angles  at  the  eye,  by  bringing  the  moveable 
objeCt-glafs  nearer  to  the  fixed  one.  In  determining 
the  angle,  therefore,  we  have  only  to  bring  the  two 
images  of  the  objeCl  into  contaCl  ;  and  fuch  eontaCl  the 
eye  is  capable  of  afeertaining  even  during  the  agitation 
of  a  carriage,  as  the  two  images  retain  the  fame  relative 
pofition  whatever  be  their  abfolute  motion. 

This  ingenious  inftrument,  being  formed  with  Aiding 
tubes,  is  very  portable  and  convenient ;  and  will  be 
found  extremely  ufeful  to  military  gentlemen,  and  others 
who  may  wifti  to  afeertain  diftances  without  a  more  cum- 
berfome  apparatus.  Hatty's  Nat .  PhiL  by  Gregory ,  v.  ii. 
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46.  Mr  Brewfter,  wre  underftand,  ftill  continues  to  di- 
red!  his  attention  to  the  fubjeCl  of  micrometers,  keeping 
in  view  the  improvement  of  thefe  inftruments,not  only  in 
greater  accuracy  of  conftruClion,  but  alfo  in  their  more 
extenfive  application  to  various  pradical  purpofes.  An 
account  of  thofe  ufes  and  improvements  is  to  form  the 
fubjeCl  of  an  appropriate  publication  ;  and,  if  we  are 
rightly  informed,  the  author  deems  them  of  fufficient 
importance  to  fecure  to  himfelf,  by  patent,  the  exclu- 
five  right  to  the  advantages  which  he  thinks  will  arife 
from  ufing  them. 

Cavallo’s  47.  A  very  Ample  micrometer  for  meafuring  fmall  an- 
peaft  micro  £^es  the  telefcope  has  been  invented  by  Mr  Cavallo  *. 
meter.  Itconfiftsofa  thin  and  narrow  flip  of  mothcr-of-pearl  finely 

*Pb.  Tranf.  divided,  and  fituated  in  the  foeus  of  the  eye-glafs  of  a  tc- 
i77i.p.2&3.1cfCOpe,  juft  where  the  image  of  the  objeCt  is  formed. 

It  is  immaterial  whether  the  telefcope  be  a  refradlor  or 
a  refledlor,  provided  the  cye-glafs  be  a  convex  lens. 

The  fimpleft  way  of  fixing  it  is  to  ftiek  it  upon  the 
diaphragm,  which  generally  ftands  within  the  tube,  in 
the  focus  of  the  cye-glafs.  When  thus  fixed,  the  divi¬ 
fions  of  the  micrometrical  fcale  will  appear  very  di- 
ftindl,  unlefs  the  diaphragm  is  not  exadlly  in  the  focus * 
•in  which  cafe,  the  fcale  muft  be  placed  accurately  in 
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the  focus  of  the  eye-glafs,  either  by  moving  the  dia-  Microme- 
phragm,  or  by  interpofing  any  thin  fubil&nee,  fuch  as  lc*'  , 
paper  or  card  between  it  and  the  fcale.  This  conftrue- 
tion  is  fully  fufficient,  when  the  telefcope  is  always  to 
be  ufed  by  the  fame  perfon  \  but  when  different  perfons 
are  to  ufe  it,  then  the  diaphragm  which  iupperts  the 
micrometer  muft  be  conftrucled  fo  as  to  be  ealily  moved 
backwards  or  forwards,  though  that  motion  need  not 
be  greater  than  about  or  Ar  of  an  inch. 

The  fcale  of  the  micrometer  is  reprefented  in  fig.  19.  Fig.  1$. 
which  is  about  four  times  greater  than  one  w  hich  Mr 
Cavallo  has  adapted  to  a  three-feet  achromatic  telefcope 
that  magnifies  about  84  times.  It  is  fomelhing  lefs 
than  the  24th  part  of  an  inch  broad  ;  its  thicknefs  is 
equal  to  that  of  common  writing  paper  }  and  the  length 
of  it  is  determined  by  the  breadth  of  the  field  of  view. 

The  divifions  are  200ths  of  an  inch,  and  the  lines  which 
form  them  reach  from  one  edge  of  the  fcale  to  about  the 
middle  of  it,  excepting  every  fifth  and  tenth  divifion, 
which  are  longer.  Two  divifions  of  the  fcale  in  the  te¬ 
lefcope  already  mentioned  are  very  nearly  equal  to  one 
minute  \  and  as  a  quarter  of  one  of  thofe  divifions  may 
be  eafily  diftinguiftied  by  the  eye,  an  angle  of  one- eighth 
part  of  a  minute,  'or  of  7"-§-,  may  be  meafured  with  it. 

In  looking  through  a  telefeope  furnifhed  with  fuch  a 
micrometer,  the  field  of  view  appears  divided  by  the 
micrometer  fcale,  the  breadth  of  which  occupies  about 
•yth  of  the  aperture  }  and  as  the  fcale  is  femitranfparent, 
that  part  of  the  objedl  which  is  behind  it  may  be  dis¬ 
cerned  fufficiently  wrell  to  afeertain  the  divifion,  with 
which  its  borders  coincide.  Fig.  20.  (hows  the  appear-  Figvao. 
ance  of  the  field  of  the  telefcope  wTith  the  micrometer, 
when  diredled  to  the  title  page  of  the  Philofophical 
Tranfadlions,  in  which  it  appears  that  the  thieknefs  of 
the  letter  C  is  equal  to  three-fourths  of  a  divifion,  the 
diameter  of  the  O  is  equal  to  three  divifions,  and  fo  on. 

48.  After  having  adapted  this  micrometer  to  the 
telefcope,  wTe  muft  then  afeertain  the  value  of  the 
divifions.  It  is  hardly  neceffary  to  mention  in  this 
place,  that  though  thofe  divifions  meafure  the  chords 
of  the  angles,  and  not  the  angles  or  arches  themfelvcs, 
and  the  chords  are  not  as  the  arches,  yet  in  fmall  angles 
the  chords,  arches,  fines,  and  tangents,  follow  the  fame 
proportion  fo  very  nearly,  that  the  difterenee  may  be 
fafely  negledted  :  fo  that  if  one  divifion  of  this  micro¬ 
meter  is  equal  to  one  minute,  we  may  conclude,  that 
two  divifions  are  equal  to  two  minutes,  three  divifions 
to  three  minutes,  and  fo  on.  In  order  to  afeertain  the 
value  of  the  divifions  of  this  micrometer,  the  following 
Ample  and  accurate  method  may  be  adopted. 

Mark  upon  a  wall  the  length  of  fix  inches,  bv  mak-  ' 
ing  two  dots  or  lines  fix  inches  afunder,  or  by  fixing  a 
fix-ineh  ruler  upon  a  ftand  5  then  place  the  telefcope  be¬ 
fore  it  fo  that  the  ruler  or  fix-inch  length  may  be  at 
right  angles  with  the  diredlion  of  the  telefcope,  and 
juft  57  feet  34.  inches  diftant  from  the  objedl-glafs  of 
the  telefcope  :  this  done,  look  through  the  telefcope  at 
the  ruler  or  other  extenfion  of  fix  inches,  and  obferve 
how  many  divifions  of  the  micrometer  are  equal  to  it, 
and  that  fame  number  of  divifions  is  equal  to  half  a  de¬ 
gree,  or  30',  as  may  be  ftiewn  by  plane  trigonometry. 

49.  When  this  value  has  been  once  afeertained,  any 
other  angle  meafured  by  any  other  number  of  divifions  is 
determined  by  fimple  proportion.  Thus,  if  the  diameter 
of  the  fun  feen  through  the  fame  telefcope,  be  equal  to 
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Microme-  12  divifions,  fay  as 
ter, 

V— .-y—— . >  f0  are  1  2 


Ii-J  divifions  are  to  30  minutes, 

(I  2/  X  3  Q/  \ 

— — “ — J  3l'-3y  which  is  the 

required  diameter  of  the  fun. 

Notwithftanding  the  facility  of.  this  calculation,  a 
fcale  may  be  made  anfwcring  to  the  divifions  of  a  mi¬ 
crometer,  which  will  (how  the  angle  correfponding  to 
any  number  of  divifions  by  mere  infpedlion.  Thus,  for 
the  above-mentioned  fmall  telefcope,  the  fcale  is  t;eprc- 
FjV.  ii.  fented  in  fig.  21.  AB  is  a  line  drawn  at  pleafure  ;•  it 
is  then  divided  into  23  equal  parts,  and  thofe  divifions 
which  reprefent  the  divifions  of  the  micrometer  that  are 
equal  to  one  degree,  are  marked  on  one  fide  of  it.  The 
line  then  is  divided  again  into  60  equal  parts,  which  are 
marked  on  the  other  fide  of  it  ;  and  thele  divifions  re¬ 
prefent  the  minutes  which  correspond  to  the  divifions  of 
the  micrometer  :  thus  the  figure  lliows,  that  fix  divi¬ 
fions  of  the  micrometer  are  equal  to  1 5  4-  minutes,  1  i-J 
divifions  are  nearly  equal  to  29  minutes,  &c.  What  has 
been  laid  of  minute?  may  be  faid  of  feconds  alfo,  when 
the  fcale  is  to  be  applied  to  a  large  telefcope. 

50.  Wc  ihall  therefore  add  fome  practical  rules  to 
render  this  mierometer  ufeful  to  perfons  unacquainted 
with  trigonometry  and  the  ufc  of  logarithms. 

Problem  I.  The  angle,  not  exceeding  one  degree, 
which  is  fubtended  by  an  extenfion  of  one  foot  perpen¬ 
dicular  to  the  axis  of  the  telefcope  being  given,  to  find 
its  difiance  from  the  obje£t«glafs  of  the  telefcope. 

Rule  I .  If  the  angle  be  exprefied  in  minutes,  fay,  as 
the  given  angle  is  to  60,  fo  is  687.55  to  a  fourth  pro¬ 
portional,  which  gives  the  anfwer  in  inches. — 2.  If  the 
angle  be  exprefied  in  feconds,  fay,  as  the  given  angle 
is  to  3600,  fo  is  687.55  to  a  fourth  proportional,  which 
exprefifes  the  anfwer  in  inches. 

Example.  At  what  diftance  is  a  globe  of  one  foot 
diameter  when  it  fubtends  an  angle  of  two  feconds  ? 

2"  :  3600"  ::  687.55  :  1 237590 

inches,  or  103132^  feet,  which  is  the  anfwer  required. 

Problem  II.  The  angle,  not  exceeding  one  degree, 
which  is  fubtended  by  any  known  extenfion,  being  gi¬ 
ven,  to  find  its  difiance  from  the  obje£l-glafs  of  the  tele- 
fcopc. 

Rule.  Proceed  as  if  the  extenfion  were  of  one  foot  by 
Problem  I.  and  call  the  anfwer  B  j  then,  if  the  extenfion 
in  queftion  be  exprefied  in  iaches,  fay,  2s  12  inches  are 
to  that  extenfion,  fo  is  B  to  a  fourth  proportional,  which 
is  the  anfwer  in  inches  -,  but  if  the  extenfion  in  queftion 
be  exprefied  in  feet,  then  you  need  only  multiply  it  by 
B,  and  the  produdt  is  the  anfwer  in  inches. 

Example.  At  what  diftance  is  a  man  fix  feet  high, 
when  lie  appears  to  fubtend  an  angle  of  3c". 

By  Problem  I.  if  the  man  were  one  foot  high,  the 
diftance  would  be  82506  inches  j  but  as  he  is  fix  feet 
high,  therefore  multiply  82506  by  6,  and  the  produ£I 
gives  the  required  diftance,  which  is  495036  inches,  or 
41253  feet. 

For  greater  conveniency,  efpecially  in  travelling,  or 
in  fuch  circumftances  in  which  one  has  not  the  op¬ 
portunity  of  making  even  the  eafy  calculations  required 
in  thofe  problems,  the  following  two  tables  have  been  com¬ 
puted  ;  the  firft  of  which  fiiows  the  diftance  anfwering 
to  any  angle  from  one  minute  to  one  degree,  which  is 
fubtended  by  a  man,  the  height  of  which  has  been  call¬ 
ed  an  extenfion  of  fix  feet ;  becaufe,  at  a  mean,  fuch  is 
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man  when  drefied  with  hat 


the  height  of 
fhoes  on. 

Thus,  if  it  is  required  to  meafure  the  extenfion  of  a 
ftreet,  let  a  foot  ruler  be  placed  at  the  end  of  the  ftreet ; 
meafure  the  angle  it  fubtends,  which  fuppofe  to  be  36', 
and  in  the  table  you  will  have  the  required  diftance  op- 
pofite  36',  which  is  954  feet.  Thus  alfo  a  man  who 
appears  to  be  49'  high,  is  at  the  diftance  of  421  feet. 

Angles  fubtended  by  an  extenfion  of  one  Foot  at  different 
Di/lances. 


and  Microme^ 

ter. 


Angles. 

Diftances  in 
Feet. 

Angles. 

Qiitances  in 
Feet. 

Min.  1 

3437-7 

Min.  31 

1 10.9 

2 

1718.9 

32 

107.4 

3 

XI45-9 

33 

IO4.2 

4 

8J9-4 

34 

IOI.I 

5 

687.5 

35 

98.2 

6 

572-9 

36 

95-5 

7 

491-1 

37 

92.9 

8 

429.7 

38 

90.4 

9 

382.0 

39 

88.1 

10 

343-7 

40 

8j-9 

1 1 

3I2-5 

41 

83.8 

1 2 

286.5 

42 

81.8 

J3 

264.4 

43 

79-9 

J4 

M5-5 

44 

78.1 

*5 

229.2 

45 

76.4 

16 

214.8 

46 

74-7 

*7 

20  2.2 

47 

73-1 

18 

I9I.O 

48 

71.6 

*9 

180.9 

49 

70.1 

20 

171.8 

5° 

68.7 

21 

162.7 

51 

67.4 

22 

i56-2 

52 

66.1 

23 

I49-4 

53 

64.8 

24 

I43-2 

54 

63.6 

25 

I37-5 

55 

62.5 

26 

132.2 

56 

6l  .4 

27 

127.3 

57 

60.3 

28 

122.7 

58 

59-2 

29 

118.5 

59 

58.2 

30 

114.6 

60 

38.3 

Angles  fubtended  by  an  Extenfon  of  fix  Feet  at  different 
Difiances . 


Angles. 

Diftances  in 
Feet. 

Angles. 

Diftances  in 
Feet. 

Min.  1 

20626.8 

Min.  14 

*473-3 

2 

10 3I3- 

15 

1 375- 

3 

6875.4 

16 

1298.1 

4 

5  ‘5<M 

*7 

*213.3 

5 

4125.2 

18 

1*45-9 

6 

3437-7 

*9 

1085.6 

7 

2946.6 

20 

103 1.4 

8 

2578.2 

21 

982.2 

9 

2291.8 

22 

937-6 

10 

2062.6 

23 

896.8 

11 

1875.2 

24 

859-4 

12 

1718.8 

25 

825. 

*3 

1586.7 

26 

793-3 

Angles, 
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Angles. 

Diftances  in  j 
Feet,  j 

Angles. 

Diftances in 
Feet. 

Min.  27 

763-9  1 

Min.  44 

4688 

28 

736-6  j 

45 

4584 

29 

7"*3 

46 

448.4 

3° 

687.5 

47* 

438-9 

3 1 

665.4 

48 

429.7 

3  2 

644-5  : 

49 

421. 

33 

625. 

5° 

412.5 

34 

606.6 

51 

4°4-4 

35 

589-3  1 

52 

396-7 

36 

572-9 

53 

389.2 

37 

5"57-5 

54 

381.9 

38 

542.8 

55 

37  5- 

39 

528.9  ! 

56 

368.3 

40 

5*5-6  ; 

57 

361.9 

41 

5°3-1  ! 

58 

355-6 

42 

491. 1 

59 

349-6 

43 

479-7 

60 

343-7 

Mr  Brew- 

fter’s  circu- 
Jar  mother- 
of-pearl  mi- 
trometer. 

*  Phil . 
Mn$. 
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51.  The  following  is  the  account  of  ^micrometer  in¬ 
vented  by  Mr  Brewfter,  of  the  circumftanccs  which  led 
to  the  invention,  and  of  its  advantages.  We  fliall  give 
it  in  his  own  words  *. 

“  In  the  winter  of  1805  (he  obferves),  when  I  was 
employed  in  delineating  the  furface  oi  the  moon,  I 
■w idled  to  meafure  the  diameter  of  the  lunar  fpots  by 
applying  Mr  Cavallo’s  micrometer  to  a  thirty-inch 
achromatic  telefcope  made  by  Berge..  But  as  the  eye¬ 
piece  was  moved  by  a  rack  and  pinion,  and  confe- 
quently  could  not  turn  round  its  axis,,  the  micrometer 
mull  have  remained  ftationary,  and  could  only  meafure 
angles  in  one  direction.  This  difficulty,  indeed,  might 
have  been  furmounted  by  a  mechanical  contrivance  for 
turning  the  diaphragm  about  its  centre,  or  more  limply 
by  giving  a  motion  of  rotation  to  the  tube  which  con¬ 
tain^  the  third  and  fourth  eye-glaffes. .  Such  a  change 
in  the  eye  piece,  however,  was  both  inconvenient  and 
difficult  to  be  made.  Mr  Cavallo’s  micrometer,  there¬ 
fore,  has  this  great  difadvantage,  that  it  cannot  be  ufed 
in  resetting  telefcopes,  or  in  any  achromatic  telefcope 
where  the  adjuftment  of  the  eve-piece  is  effected  by 
rack  work,  unlefs  the  ftruaure  of  thefe  inflruments  is 
altered  for  the  purpofe.  Another  difadvantage  of  this 
micrometer  arifes  from  the  Hip  of  mother-of-pearl  paf- 
ling  through  the  centre  of  the  field.  1  he  piaure  in 
the  focus  of  the  eyeglafi  is  broken  into  two  parts,  and 
the  view  is  rendered  lb  ill  more  unpleafant  by  the  in¬ 
equality  of  the  fegments  into  which  the  field  is  divided. 
In  addition  to  thefe  difad  vantages,  the  different  divi- 
fions  of  the  micrometer  are  at  unequal  diftances  from 
the  eye-glafs  which  views  'hem.  and  therefore  can  nei¬ 
ther  appear  equally  diftimR  nor  fuhtend  equal  angles  at 
the  eve. 

44  Finding  that  Mr  Cavallo’s  inftrument  laboured  un¬ 
der  thefe  imperfeaions,  I  thought  of 'a  circular  mother- 
of-pearl  micrometer  which  is  free  from  them  all,  and 
has  likewife  the  advantage  of  a  kind  of  diagonal  fcale, 
iticreafing  in  accuracy  with  the  angle  to  be  meafured. 
This  micrometer,  which  I  got  executed  by  Miller  2nd 
Adie,  optical  inftrument-makers  in  Edinburgh,  and 
which  I  have  -often  ufed,  both  in  determining  final! 
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angles  in  the  heavens  and  fuch  as  are  fubtended  by  ter-  Microme* 
reHrial  objects,  is  reprefented  in  fig.  27.  which  exhibits ,  el  , 
its  appearances  in  the  focus  of  the  fourth  eye-glafs.  Hate 
Tlie  black  ring,  which  forms  part  of  the  figure,  is  theCccxxxvt 
diaphragm,  and  the  remaining  part  is  a  ring  of  mother- 
of-pearl,  having  its  interior  circumference  divided  into 
360  equal  parts.  The  mother-of  pearl  ring,  which  ap¬ 
pears  connected  with  the  diaphragm,  is  completely  fe- 
parate  from  it,  and  is  fixed  at  the  end  of  a  brafs  tube 
which  is  made  to  move  between  the  third  eye-glafs  and 
the  diaphragm,  fo  that  the  divided  circumference  may 
be  placed  exactly  in  the  focus  of  the  glafs  next  the  eye. 

When  the  micrometer  is  thus  fitted  into  the  telefcope, 
the  angle  fubtended  by  the  whole  field  of  view,  or  by 
the  diameter  of  the  innermoff  circle  oi  the  miciometer, 
muil  be  determined  either  by  meafluing  a  bafe  or  by 
the  paffage  of  an  equatoreal  ffar,  and  the  a  ,gles  fub¬ 
tended  bv  any  number  of  divifions  or  degrees  will  be 
found  by  a  table  conilru&ed  in  the  following  man¬ 
ner. 

52. 44  Let  A  mpn  B,fig.  28.be  the  interior  eircumfer-  Fig. 
ence  of  the  micrometer  fcale,  and  let  tn  n  be  the  objetft  to 
be  meafured.  Bifcft  the  arch  m  n  in  p ,  and  draw  C  tny 
C/g  C  tr.  "Phe  line  C  p  will  be  at  right  angles  to  m  //, 
and  therefore  m  n  will  be  twice  the  fine  of  half  the 
arch  m  n.  Confcquentlv,  AB  :  m  n  “  rad.  fine  of 
\mpn  ;  therefore  m  n  X  R  ~  fin,  \  ni  p  n  x  AB,  and 

fin.^PwXAB  fin.iw  p  n 
m p  n~ —  - — - 


-X  AB 


for- 
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mula  by  which  the  angle  fubtended  by  the  chord  of  any 
number  of  degrees  may  be  eafily  found.  The  fir  ft  part 

of  the  formula,  viz.  - — — is  conftant,  while  AB 
n 

varies  with  the  fize  of  the  micrometer  and  with  the 
magnifying  power  which  is  applied.  We  have  'here- 
fore  computed  the  following  table,  containing  the  value 
of  the  con  ft  ant  part  of  the  formula  for  every  degree  or 
divifion  of  the  fcale. 
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20 
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60 
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Deg. 
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I. OOOO 

53.  “  In  order  to  find  the  angle  fubtended  by  any  num¬ 
ber  of  degrees,  we  have  only  to  multiply  the  conftant 
part  of  the  formula  correfponding  to  that  number  in  the 
table  by  AB,  or  the  angle  fubtended  by  the  whole 
Held.  Thus  if  AB  is  30  minutes,  as  it  happens  to  be 
in  the  micrometer  which  I  have  eonftrudled,  the  angle 
fubtended  by  I  degree  of  the  feale  will  be  30'  X  .009ZZ 
16  j-  feconds,  and  the  angle  fubtended  by  40  degrees 
will  be  30' X  342=no/  15. 6"  ;  and  by  making  the  cal¬ 
culation  it  will  be  found  that  as  the  angle  to  be  mea- 
fured  increafcs,  the  accuracy  of  the  feale  alfo  increafes  ; 
for  when  the  arch  is  only  1  or  2  degrees,  a  variation  of 
I  degree  produces  a  variation  of  about  16  feconds  in 
the  angle  ;  whereas  when  the  arch  is  between  170  and 
180,  the  variation  of  a  degree  docs  not  produce  a 
change  much  more  than  one  fecond  in  the  angle.  This 
is  a  moft  important  advantage  in  the  circular  feale,  as 
in  Cavallo’s  micrometer  a  limit  is  neceffarily  put  to  the 
fize  of  the  divifions. 

“  It  is  obvious,  from  an  infpe£Hon  of  fig.  27.  that  there 
is  no  occafion  for  turning  the  circular  micrometer  round 
its  axis,  becaufe  the  divided  circumference  lies  in  every 
pofliblc  dire&ion.  In  fig.  2.  for  example,  if  the  objeft 
has  the  dire&ion  a  b  it  will  be  meafured  by  the  arch 
a  o  b,  and  if  it  lies  in  the  line  c  d  it  will  be  meafured 
by  the  arch  cr  d. 

“  In  the  circular  micrometer  which  I  have  been  in 
the  habit  of  ufing,  AB,  or  the  diameter  of  the  field  of 
view,  is  exadlly  half  an  inch,  the  diameter  of  the  brafs 
tube  in  which  it  is  fixed  is  one  inch,  the  length  of  the 
tube  half  an  inch,  and  the  degrees  of  the  divided  cir¬ 
cumference  -5-yo^h  an  inch.” 

II.  The  micrometer  ha?  not  only  been  applied  to 


telefcopes,  and  employed  for  agronomical  purpofes  ;  but  Micronic 
there  have  alfo  been  various  contrivances  for  adapting  ^r* 
it  to  microscopical  obfervations.  Mr  Leeuwenhoeck’s  application 
method  of  eftimating  the  fizc  of  fmall  obje&s  was  byofthemi-1 
comparing  them  with  grains  of  fand,  of  which  100  in  crometer  to 
a  line  took  up  an  inch.  Thefe  grains  he  laid  upon  themiroicoPe- 
fame  plate  with  his  objects,  and  viewed  them  at  the 
fame  time.  Dr  Jurin’s  method  was  fimilar  to  this  ;  for 
he  found  the  diameter  of  a  piece  of  fine  filver  wire,  by 
wrapping  it  as  clofe  as  he  could  about  a  pin,  and  ob- 
ferving  how  many  rings  made  an  inch  ;  and  he  ufed 
this  wire  in  the  fame  manner  as  Leeuwenhoeck  employ¬ 
ed  his  fand.  Dr  Hooke  looked  upon  the  magnified  ob¬ 
ject  with  one  eye,  while  at  the  fame  time  he  viewed 
other  objedis  placed  at  the  fame  diflance  with  the  other 
eye.  In  this  manner  he  was  able,  by  the  help  of  a 
ruler,  divided  into  inches  and  fmall  parts,  and  laid  on 
the  pedeftal  of  the  microfcopc,  to  caft  as  it  were  the 
magnified  appearance  of  the  object  upon  the  ruler,  and 
thus  exa&ly  to  meafure  the  diameter  which  it  appeared 
to  have  through  the  glafs  ;  which  being  compared  with 
the  diameter  as  it  appeared  to  the  naked  eye,  fhovved 
the  degree  in  which  it  was  magnified. 

55.  Mr  Martin  *  recommended  fuch  a  micrometer  for  #  Martin 
a  microfcope  as  had  been  applied  to  telefcopes  :  for  he  Optics , 
advifes  to  draw  a  number  of  parallel  lines  on  a  piece  P*  a77* 
of  glafs,  with  the  fine  point  of  a  diamond,  at  the  di¬ 
flance  of  one-fortieth  of  an  inch  from  one  another,  and 
to  place  it  in  the  focus  of  the  eye-glafs.  By  this  me¬ 
thod,  Dr  Smith  contrived  to  take  the  exaft  draught  of 
objc&s  viewed  by  a  double  microfcope  5  for  he  advifes 
to  get  a  lattice,  made  with  fmall  filver  wires  or  fquarcs, 
drawn  upon  a  plain  glafs  by  the  ftrokes  of  a  diamond,, 
and  to  put  it  into  the  place  of  the  image,  formed  by 
the  objedl-glafs  :  then  by  transferring  the  parts  of  the 
objedl,  feen  in  the  fquares  of  the  glafs  or  lattice  upon 
fimilar  correfponding  fquarcs  drawn  on  paper,  the  pic¬ 
ture  may  be  exadlly  taken.  Mr  Martin  alfo  introduced 
into  compound  microfcopes  another  micrometer,  con¬ 
fiding  of  a  ferew. 

65.  The  mode  of  a&ual  admeafurement  (Mr  Adams 
obfervesf)  is  without  doubt  the  moft  Ample  that  can  be  f  Microfcc- 
ufed;  as  by  it  we  comprehend,  in  a  manner,  at  one/ 
glance,  the  different  effedls  of  combined  glaffes ;  and  asP' 
it  faves  the  trouble,  and  avoids  the  obfeurity,  of  the 
ufual  modes  of  calculation  :  but  many  perfons  find  it 
exceedingly  difficult  to  adopt  this  method,  becaufe  they 
have  not  been  accuflomed  to  obferve  with  both  eyes  at 
once.  To  obviate  this  inconvenience,  the  late  Mr 
Adams  contrived  an  inftrument  called  the  Needle-Mi¬ 
crometer,  which  was  firft  deferibed  in  his  Micrograph  in 
Illujlrata  ;  and  of  which,  as  now  conftrudted,  we  have 
the  following  defeription  by  his  fon  Mr  George  Adams 
in  the  ingenious  Effays  above  quoted. 

This  micrometer  confifls  of  a  ferew,  which  has  50 
threads  to  an  inch  ;  this  ferew  carries  an  index,  which 
points  to  the  divifions  on  a  circular  plate,  which  is 
fixed  at  right  angles  to  the  axis  of  the  ferew.  The 
revolutions  of  tire  ferew  are  counted  on  a  feale,  which 
is  an  inch  divided  into  ;o  parts  ;  the  index  to  thefe  di¬ 
vifions  Is  a  flower-de-luce  marked  upon  the  Aider, 
which  carries  the  needle  point  acrofs  the  field  of  the  mi¬ 
crofcope.  Every  revolution  cf  the  micrometer  ferew 
meafures  ^th  part  of  an  inch,  which  is  again  fubdi- 
vided  by  means  of  the  divifions  on  the  circular  plate* 
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Microme-  as  this  is  divided  into  2 o  equal  parts,  over  which  the 
ter.  index  paffes  at  every  revolution  of  the  fcrew  ;  by  which 
means  we  obtain  with  eafe  the  meafure  of  1  oooth  part 
of  an  inch  :  for  50,  the  number  of  threads  on  the 
fcrew  in  one  inch,  being  multiplied  by  20,  the  divi- 
lions  on  the  circular  plate  are  equal  to  1000;  fo  that 
each  divifion  on  the  circular  plate  ftiows  that  the 
needle  has  either  advanced  or  receded  1  oooth  part  of 
an  inch. 

57.  To  place  this  micrometer  on  the  body  of  the  mi- 

Fig*  2 5-  crofeope,  °Pen  the  circular  part  FKH,  fig.  25.  by  taking 

out  the  fcrew  G,  throw  back  the  femicircle  FK,  which 
moves  upon  a  joint  at  K  ;  then  turn  the  Hiding  tube  of 
the  body  of  the  microfcope,  fo  that  the  fmall  holes 
which  are  in  both  tubes  may  exadtly  coincide,  and  let 
the  needle  g  of  the  micrometer  have  a  free  paffage 
through  them  ;  after  this,  fcrew  it  fall  upon  the  body 
by  the  fcrew  G.  The  needle  will  now  traverfe  the 
field  of  the  microfcope,  and  meafure  the  length  and 
breadth  of  the  image  of  any  object  that  is  applied  to  it. 
But  further  aftiftance  muft  be  had,  in  order  to  meafure 
the  objedt  itfelf,  which  is  a  fubjedt  of  real  importance  ; 
for  though  we  have  ascertained  the  power  of  the  mi¬ 
crofcope,  and  know  that  it  is  fo  many  thoufand  time®, 
yet  this  will  be  of  little  afliftance  towards  ascertaining 
an  accurate  idea  of  its  real  fize  ;  for  our  ideas  of  bulk 
being  formed  by  the  comparifon  of  one  objedt  with 
another,  we  can  only  judge  of  that  of  any  particular 
body,  by  comparing  it  with  another  whofe  fize  is 
known  :  the  fame  thing  is  neceffary,  in  order  to  form 
an  eftimate  by  the  microfcope  ;  therefore,  to  afeertain 
the  real  meafure  of  the  objedt,  we  muft  make  the  point 
of  the  needle  pafs  over  the  image  of  a  known  part  of 
an  inch  placed  on  the  ftage,  and  write  dowrn  the  revo¬ 
lutions  made  by  the  fcrew,  while  the  needle  paffed 
over  the  image  of  this  known  meafure ;  by  which 
means  we  afeertain  the  number  of  revolutions  on  the 
fcrew,  which  are  adequate  to  a  real  and  known  mea¬ 
fure  on  the  ftage.  As  it  requires  an  attentive  eye  to 
watch  the  motion  of  the  needle  point  as  it  paffes  over 
the  image  of  a  known  part  of  an  inch  on  the  ftage,  we 
ought  not  to  truft  to  one  fingle  meafurement  of  the 
image,  but  ought  to  repeat  it  at  leaft  fix  times  ;  then 
add  the  fix  meafures  thus  obtained  together,  and  di¬ 
vide  their  fum  by  fix,  or  the  number  of  trials  ;  the 
quotient  will  be  the  mean  of  all  the  trials.  This  refult 
is  to  be  placed  iri  a  column  of  a  table  next  to  that 
which  contains  the  number  of  the  magnifiers. 

58.  By  the  aftiftance  of  the  fedtoral  fcale,  we  obtain 
with  eafe  a  fmall  part  of  an  inch.  This  fcale  is  fhown 

Fig.  22,  23, at  %•  22>  which  the  two  lines  c  a,  cb ,  with 

24.  the  fide  a  b ,  form  an  ifofeeles  triangle-;  each  of  the 

fides  is  two  inches  long,  and  the  bafe  ftill  only  of 
one- tenth  of  an  inch.  The  longer  fides  may  be  of  any 
given  length,  and  the  bafe  ftill  only  one-tenth  of  an 
inch.  The  longer  lines  may  be  considered  as  the  line 
of  lines  upon  a  fedtor  opened  to  one-tenth  of  an  inch. 
Hence  whatever  number  of  equal  parts  c  tf,  c  b  are  di¬ 
vided  into,  their  tranfverfe  meafure  will  be  fuch  a  part 
of  one-tenth  as  is  expreffed  by  their  divifions.  Thus 
if  it  be  divided  into  ten  equal  parts,  this  will  divide 
the  inch  into  too  equal  parts;  the  firft  divifion  next 
c  will  be  equal  to  100th  part  of  an  inch,  becaufe  it  is 
the  tenth  part  of  one-tenth  of  an  inch.  If  the-fe  lines 
are  divided  into  twenty  equal  parts,  the  inch  will  be 


by  that  means  divided  into  200  equal  parts.  Laftly,  Microme- 
if  a  b ,  c  # ,  are  made  three  inches  long,  and  divided  into  ^er 
100  equal  parts,  we  obtain  with  eafe  the  I  oooth  part.  v  ” 
The  fcale  is  reprefented  as  folid  at  fig.  23.  but  as  per¬ 
forated  at  fig.  22.  and  24.  fo  that  the  light  paffes 
through  the  aperture,  when  the  fedtoral  part  is  placed 
on  the  ftage. 

59.  To  ufe  this  fcale,  firft  fix  the  micrometer,  fig.  25. 
to  the  body  of  the  microfcope ;  then  fit  the  fedtoral 
fcale,  fig.  24.  in  the  ftage,  and  adjuil  the  microfcope 
to  its  proper  focus  or  distance  from  the  fcale,  which  is 
to  be  moved  till  the  bafe  appears  in  the  middle  of  the 
field  of  view  ;  then  bring  the  needle  point  g ,  fig.  25. 

(by  turning  the  fcrew  L)  to  touch  one  of  the  lines  c  ay 
exactly  at  the  point  anfwering  to  20  on  the  fedtoral 
fcale.  The  index  a  of  the  micrometer  is  to  be  fet  to 
the  firft  divifton,  and  that  on  the  dial  plate  to  20,  which 
is  both  the  beginning  and  end  of  its  diviftons  ;  we  are 
then  prepared  to  find  the  magnifying  power  of  every 
magnifier  in  the  compound  microfcope  which  we  are 
ufing. 

60.  Example .  Every  thing  being  prepared  agreeable  to 
the  foregoing  diredtions,  fuppofe  you  are  defirous  of 
afeertaining  the  magnifying  power  of  the  lens  marked 
N°  4.  turn  the  micrometer  fcrew  until  the  point  of 
the  needle  has  paffed  over  the  magnified  image  of  th@ 
tenth  part  of  one  inch  ;  then  the  divifion,  where  the 
two  indices  remain,  will  (how  how  many  revolutions, 
and  parts  of  a  revolution,  the  fcrew  has  made,  while 
the  needle  point  traverfed  the  magnified  image  of  the 
one-tenth  of  an  inch  ;  fuppofe  the  refult  to  be  26  re¬ 
volutions  of  the  fcrew,  and  14  parts  of  another  revolu¬ 
tion,  this  is  equal  to  26  multiplied  by  20,  added  to  14; 
that  is,  534,000  parts  of  an  inch. — The  26  divifions 
found  on  the  ftraight  fcale  of  the  micrometer,  while 
the  point  of  the  needle  paffed  over  the  magnified 
image  of  one-tenth  part  of  an  inch,  were  multiplied 

by  20,  becaufe  the  circular  plate  CD,  fig.  25.  is  di-jrj^ 
vided  into  20  equal  parts  ;  this  produced  520  ;  them 
adding  the  14  parts  of  the  next  revolution,  we  obtain 
the  534,000  parts  of  an  inch,  or  five-tenths  and  3400 
parts  of  another  tenth,  which  is  the  meafure  of  the- 
magnified  image  of  one-tenth  of  an  inch,  at  the  aper¬ 
ture  of  the  eye-glaffes  or  at  their  foci.  Now  if  we 
fuppofe  the  focus  of  the  two  eye-glaffes  to  be  one- 
inch,  the  double  thereof  is  two  inches  ;  or  if  we  reck¬ 
on  in  the  1  oooth  part  of  an  inch,  we  have  2000  parts 
for  the  diftance  of  the  eye  from  the  needle  point  of 
the  micrometer.  Again,  if  we  take  the  diftance  of 
the  image  from  the  objedt  at  the  ftage  at  6  inches,  or 
6000,  and  add  thereto  2000,  double  the  diftance  of 
the  focus  of  the  eyeTglafs,  we  fhall  have  8000  parts  of 
an  inch  for  the  diftance  of  the  eye  from  the  objedt  ;  and 
as  the  glaffes  double  the  image,  we  muft  double  the  num¬ 
ber  534  found  upon  the  micrometer,  which  then  makes 
1068  :  then,  by  the  following  analogy,  we  fhall  ob¬ 
tain  the  number  of  times  the  microfcope  magnifies  the 
diameter  of  the  objedt;  fay,  as  240,  the  diftance  of 
the  eye  from  the  image  of  the .  objedt,  is  to  800,  the 
diftance  of  the  eye  from  the  objedt ;  fo  is  1068,  double 
the  meafure  found  on  the  micrometer,  to  3563,  or  the 
number  of  times  the  microfcope  magnifies  the  diame¬ 
ter  of  the  object:.  By  working  in  this  manner,  the 
magnifying  power  of  each  lens  ufed  with  the  compound 
microfcope  may  be  eafily  found,  though  the  refult  will 
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be  different  in  different  compound  microfcopes,  varying 
according  to  the  combination  of  the  lenfes,  their  diflance 
from  the  object  and  one  another,  &c. 

61.  Having  d Hoovered  the  magnifying  power  of  the 
microfcope,  with  the  different  objtdl-knfts  that  are  ufed 
therewith,  our  next  fub-cdl  is  to  find  out  the  real  fize 
of  the  objedts  themfelvcs,  and  their  diflerent  parts  : 
this  is  ealily  effedled,  by  finding  how  many  revolutions 
of  the  micrometer  ferew  anfwer  to  a  known  meafure 
on  the  fedloral  Icale  or  other  object  placed  on  the 
ft  age  ;  from  the  number  thus  found,  a  table  fhould  be 
conti rudled,  exprefting  the  value  of  the  different  revo¬ 
lutions  of  the  micrometer  with  that  ob  <  dl  lens,  by 
which  the  primary  number  was  obtained.  Similar 
tables  muff  be  conilrudfed  for  each  objcdl  lens.  By  a 
let  of  tables  of  this  kind,  the  obferyer  may  readily  find 
the  meafure  of  any  objcdl  he  is  examining  ;  for  lie  has 
only  to  make  the  needle  point  traverfe  over  this  objedi, 
and  obferve  the  number  of  revolutions  the  ferew  has 
made  in  its  pillage,  and  then  look  into  hb  table  for  the 
real  meafure  which  corresponds  to  this  number  of  revo¬ 
lutions,  which  is  the  meafure  required. 

62.  Mr  Coventry  of  Southwark  has  favoured  us  with 
the  defeription  of  a  micrometer  of  his  ow'n  invention  ; 
the  fcale  of  which,  for  minutenefs,  furpaffes  every  inlfru- 
rnent  of  the  kind  of  which  we  have  any  knowledge,  and 
of  which,  indeed,  we  could  fcarcely  have  formed  a  con¬ 
ception,  had  he  not  indulged  us  with  feveral  of  thefe 
inftruments,  graduated  as  underneath. 

The  micrometer  is  compofed  of  glafs,  ivory,  filver, 
&.C.  on  which  are  drawn  parallel  lines  from  the  10th 
to  the  10. oooth  part  of  an  inch.  But  an  inftrument 
thus  divided,  he  obferve*,  is  more  for  curiofity  than 
ufe  :  but  one  of  thole  which  Mr  Coventry  has  fent  us 
is  divided  into  fquares,  fo  fmall  that  fixteen  millions  of 
them  are  contained  on  the  furfaee  of  one  fquare  inch, 
each  fquare  appearing  under  the  microfcope  true  and 
diftindf  ;  and  though  fo  fmall,  it  is  a  fadt,  that  animal- 
cula  are  found  which  may  be  contained  in  one  of  thefe 
fquares. 

The  ufe  of  micrometers,  when  applied  to  micro- 
fcopcs,  is  to  meafure  the  natural  fize  of  the  objedi, 
and  how  much  that  objedi  is  magnified.  To  afeertain 
the  real  fize  of  an  objedi  in  the  fingle  microfcope,  no¬ 
thing  more  is  required  than  to  lav  it  on  the  microme¬ 
ter,  and  adjuft  it  to  the  focus  of  the  magnifier,  no¬ 
ticing  how  many  divifions  of  the  micrometer  it  covers. 
Suppofe  the  parallel  lines  of  the  micrometer  to  be  the 
I COOth  of  an  inch,  and  the  objedi  covers  two  divifions  ; 
its  real  fize  is  jooths  of  an  inch  ;  if  five,  20Cths,  and 
fo  on. 

But  to  find  how  much  the  objedi  is  magnified, 
is  not  mathematically  determined  fo  eafily  by  the  fingle 
'as  by  the  eompound  microfcope  :  but  the  follow¬ 
ing  Ample  method  (fays  Mr  Coventry)  I  have  ge¬ 
nerally  adopted,  and  think  it  tolerably  accurate. 
Adjuft  a  micrometer  under  the  microfcope  0,  fay  the 
100th  of  an  inch  of  divifions,  with  a  fmall  objedi  on 
it ;  if  fquare,  the  better  :  notice  how  many  divifions  one 
fide  of  the  objedi  covers,  fuppofe  1*0  :  then  cut  a  piece 


of  white  paper  fomething  larger  than  the  magnified  ap-  Micros*. 
pearance  oi  the  objedi  :  then  fix  one  eye  on  the  objedi  ter* 
through  the  microfcope,  and  the  other  at  the  fame  time 
on  the  paper,  lowering  it  down  till  the  objedi  and  the 
paper  appear  level  and  diilindl  :  then  cut  the  paper  till 
it  appear  exadlly  the  fize  of  the  magnified  objedi  ;  the 
paper  being  then  meafured,  fuppofe  an  inch  fquare  : 

Now,  as  the  objedi  under  the  magnifier,  which  appear¬ 
ed  to  be  one  inch  fquare,  was  in  reality  only  ten  hun¬ 
dredths,  or  the  tenth  of  an  inch,  the  experiment  proves 
that  it  is  magnified  ten  times  in  length,  one  hundred 
times  in  fuperfices,  and  one  thoufand  times  in  cube, 
which  is  the  magnifying  power  of  the  glafs  ;  and,  in 
the  fame  manner,  a  table  may  be  made  of  the  power  of 
all  the  other  glaffes. 

In  ufing  the  compound  microfcope,  the  real  fize  of 
the  objcdl  is  found  by  the  fame  method  as  in  the  fingle  : 
but  to  demonflrate  the  magnifying  power  of  each  glafs 
to  greater  certainty,  adopt  the  following  method.— 

Lav  a  two-feet  rule  on  the  ftage,  and  a  micrometer 
level  with  its  furfaee  (an  inch  fuppofe,  divided  into 
100  parts)  :  with  one  eye  foe  how  many  of  thefe  parts 
are  contained  in  the  field  of  the  microfcope,  (fuppofe 
50)  ;  and  with  the  other,  at  the  fame  time,  look  #for 
the  circle  of  light  in  the  field  of  the  microfcope,  which 
with  a  little  pradlice  will  foon  appear  diflindl  ;  mark 
how  much  of  the  rule  is  interfered  by  the  circle  of 
light,  which  will  be  half  the  diameter  of  the  field. 

Suppofe  eight  inches;  confequently  the  whole  diame¬ 
ter  will  be  fixteen.  Now’,  as  the  real  fize  of  the  field, 
by  the  micrometers,  appeared  to  be  only  50  hundredths, 
or  half  an  inch,  and  as  half  an  inch  is  only  one  3  2d 
part  of  16  inches,  it  fhows  the  magnifying  power  of  the 
glafs  to  be  32  times  in  length,  1024  fuperfices,  and 
32,768  cube  (e). 

63.  Another  way  of  finding  the  magnifying  power 
of  compound  microfcopes,  is  by  uling  two  micrometers 
of  the  fame  divifions  ;  one  adjufted  under  the  magni¬ 
fier,  the  other  fixed  in  the  body  of  the  microfcope  in 
the  focus  of  the  eye- glafs.  Notice  how  many  divi- 
lions  of  the  micrometer  in  the  body  are  lten  in  one 
divifion  of  the  micrometer  under  the  magnifier,  w  hich 
again  mufl  be  multiplied  by  the  power  of  the  eye  glafs. 
Example  :  Ten  divifions  of  the  micrometer  in  the  bo¬ 
dy  are  contained  in  one  divifion  under  the  magnifier  ; 
fo  far  the  power  is  inert  afed  ten  times  :  now,  if  the 
eye-glafs  be  one.  inch  focus,  fuch  glafs  will  of  it- 
felf  magnify  about  feven  times  in  length,  which,  writh 
the  ten  times  magnified  before,  will  be  feven  times  ten, 
or  70  times  in  length,  4900  fuperfices,  and  343,000 
cube. 

“  If  (fays  Mr  Coventry)  thefe  micrometers  are  em¬ 
ployed  in  the  folar  microfcope,  they  divide  the  objedi 
into  fquares  on  the  fereon  in  fuch  a  manner  as  to  render 
it  extremely  eafy  to  make  a  draw  ing  of  it.  And  (fays 
he)  I  apprehend  they  may  be  employed  to  great  advan¬ 
tage  with  fuch  a  microfcope  as  Mr  A^dams’s  lucern^l  ; 
becaufe  this  inftrument  m2y  be  ufed  either  by  day  or 
night,  or  in  any  place,  and  gives  the  adlual  magnifying 
powrcr  without  calculation.” 

The 


(e)  It  will  be  neeeffary,  for  great  accuracy,  as  well  as  for  comparative  obfervations,  that  the  two- feet  rule 
Should  always  be  placed  at  a  certain  diflance  from  the  eye  :  eight  inches  would,  in  general,  be  a  proper  cliitance* 
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The  cafe  with,  which  we  have  been  favoured  by  Mr 
Coventry  contains  fix  micrometers,  two  on  ivory  and 
four  on  glafs.  One  of  thofe  on  ivory  is  an  inch  divided 
into  one  hundred  parts,  every  fifth  line  longer  than  the 
intermediate  ones,  and  every  tenth  longer  Hill,  for  the 
greater  eafe  in  counting  the  divifions  under  the  micro- 

O  #  o#  # 

{cope,  and  is  generally  uled  m  mealuring  the  magnifying 
power  of  microfcopes.  The  other  ivory  one  is  divided 
into  fquares  of  the  50th  and  I  ooth  of  an  inch,  and  is 
commonly  employed  in  meafuring  opaque  obje£ts. 


Thofe  made  of  glafs  are  for  tranfparent  obje£ls,  Microme- 
which,  when  laid  on  them,  fhow  their  natural  lize.—  ter’ 
That  marked  on  the  brafs  100,  are  fquares  divided  to  .  lcr°PlI>\ 
the  1  ooth  of  an  inch  :  that  marked  5000  are  parallel 
lines  forming  nine  divifions,  each  divifion  the  1  oooth 
of  an  inch  $  the  middle  divifion  is  again  divided  into 
5,  making  divifions  to  the  5000th  of  an  inch.  That 
marked  10,000  is  divided  in  the  fame  manner,  with 
the  middle  divifion  divided  into  10,  making  the 
10,000th  of  an  inch.  Example  : 


The  glafs  micrometer  without  any  mark  is  alfo  di¬ 
vided,  the  outfide  lines  into  100th,  the  next  into 
I  oooth,  and  the  infide  lines  into  the  4000th  of  an 
inch  :  thefe  are  again  eroded  with  an  equal  number  of 
lines  in  the  fame  manner,  making  fquares  of  the 
I ooth,  I  oooth,  and  4000th  of  an  inch,  thus  demonftra- 
ting  each  other’s  lize.  The  middle  fquare  of  the  1  oooth 
of  an  inch  (fee  fig.  2 6.)  is  divided  into  fixteen  fquares  j 
now  as  1000  fquares  in  the  length  of  anjnch,  mul¬ 
tiplied  by  1000,  gives  one  million  in  an  inch  furface  ; 
by  the  fame  rule,  one  of  thofe  fquares  divided  into  16 


mud  be  the  fixteen  millionth  part  of  an  inch  furface* 
See  fig.  26.  which  is  a  diminilhed  view  of  the  apparent 
furface  exhibited  under  the  magnifier  N®  1.  of  Wil- 
fon’s  microfcope.  In  viewing  the  fmalleft  lines,  Mr 
Coventry  ufes  N°  2.  or  3.  ;  and  they  are  all  better  feen, 
he  fays,  by  candle  than  by  day-light. 

MICROPUS,  Bastard  Cudweed  ;  a  genus  of 
plants  belonging  to  the  fyngenefia  clafs,  and  in  the  na¬ 
tural  method  ranking  under  the  49th  order,  Compojitar *. 
See  Botany  Index . 
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